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ABSTRACT: This study aims to examine and analyze the influence of economic growth 

determinants and economic growth spillover on the economic growth of the regencies/the cities 

in Sumatra Island. This study uses a quantitative analysis model of Moran's I Global, Spatial 

Autoregressive Model (SAR) with weighted matrix of six and eight in the neighboring areas. 

The determinants of economic growth are explained by labor, human capital, catch-up 

technology, market potential, agricultural sector contribution, industrial sector and service 

sector. Based on the analysis of Moran's I, the spatial dependence of economic growth between 

regencies/cities is significant in Sumatra Island. Based on SAR model, it is concluded that the 

spillover of economic growth, labor, contribution of agriculture sector, service sector and 

market potential have positive and significant influence; the contribution of industrial sector 

has positive but insignificant influence; while human capital and catch-up technology have 

negative and significant influence on the economic growth of a regency/city in Sumatra Island. 

KEYWORDS: The Spillover Of Economic Growth, Labor, Contribution Of Agriculture 
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INTRODUCTION 

Spatial or neighboring aspects on regional economic analysis are important things that can not 

be ignored because inter-regional interaction happens in certain. It originated from Tobler 

(1970), who was known as Tobler's first law of geography, "Everything is related to everything 

else," but near things are more related than distant things” (Anselin, 1988). The mobility of 

production factor, trade relations and geographical overflow (such as technology deployment) 

can be a reference to how to understand the economic development of an area which is affected 

by its neighbors (Agha and Vedrine, 2010). Not paying attention to the spatial dimension 

causing the economic development of an area appears more determined by market mechanism. 

Capital and people tend to choose the areas that offer higher returns and interest. As a result, 

the developed areas are advancing forward and the lagging areas will remain behind (Kuncoro, 

2012). 

Spatial aspects are important in explaining economic growth. Countries can interact with each 

other through channels such as trade, technological diffusion, capital flows, political, economic 

and social policies. Spatial externalities can spillover across borders between countries, which 

contributes in explaining economic growth. The agreements between neighboring countries, 

such as ASEAN Economic Community (AEC), North America Free Trade Area (NAFTA), 

European Economic Union (EEU), have been designed to promote trade and as a result, growth 

will happen. Technology diffusion between neighboring countries is also very important. 

http://www.eajournals.org/


 European Journal of Accounting Auditing and Finance Research 

Vol.5, No.7, Pp.1-16, July 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

2 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

According to Ciccone (1996), the level of technology in each country is unlikely to rely solely 

on externalities which are derived from the accumulation of domestic capital, but are also 

influenced by the aggregate level of technology from neighboring countries. 

A number of studies have been conducted to show the importance of spatial effect in the study 

of economic growth. The studies which were conducted by Sala i Martin (1995); Ciccone 

(1996); Ades and Chua (1997) and Rey and Montuori (1999) show there is spillover effect of 

neighboring countries on the economic growth in a country. The research on the analysis of 

regional economic growth is increasing by using spatial econometrics. In Europe for example, 

Vaya et al (1998); Fingleton (1999); López-Bazo et al (1999) and García de la Vega and Herce 

(2000) have studied the spatial influence by using the spatial econometrics. In China, the study 

of spillover effect using spatial econometrics has also been done by Ying (2000); Brun et al. 

(2002); Zhang and felmingham (2002) and Ying (2003). 

The study of economic growth by taking into consideration the spatial aspect has not been done 

in Indonesia. Some of them have been done by Rumayya et al. (2005), they show the overflow 

effect of revenue growth in the regencies in East Java; Vidyattama (2012) uses Geographic 

Information System (GIS) analysis which shows the concentration and spatial relationship 

between PDRB (GRDP) per capita and Human Development Index (HDI/IPM); Sugiharti 

(2014) examines the regional income convergence in East Java which finds that spatial 

dependence actually occurs where the economic growth of an area is influenced by the 

economic performance of its neighboring areas; Vidyattama (2014) examines the economic 

growth of the provinces in Indonesia by using the Spatial Lag and Spatial Error technique in 

the regression of economic growth. The above studies illustrate the spatial growth and spatial 

dependence among important areas in influencing the economic growth of an area.  

Based on the studies which are described above and to better understand interdependence and 

the influence of economic growth determinants that take into account the spatial aspect, 

researchers are motivated to undertake studies on Sumatra Island with regencies/cities as an 

analytical unit. The studies on economic growth in Sumatra Island that specifically consider 

the spatial aspects and the use of spatial econometric methods as a means of analysis have not 

been widely applied. Several studies which are related to the economic growth that take place 

in Sumatra Island are mostly done partially by taking the location of a certain provincial level. 

As an example of a study which is conducted by Robiani (2004), Adry (2012), Nur (2012), 

Hanum (2004), Sastri (2013), Mahdi et al. (2014) and Sinaga (2014) only consider the 

determinants of economic growth in a particular province and have not considered the spatial 

aspects of regional interdependence and the spillover of neighboring regional economic 

growth. 

Why Sumatra Island? The average of Gross Regional Domestic Product (PDRB) per capita in 

Sumatera Island based on constant price (ADHK) in 2010 was 28.15 million rupiah with an 

average growth rate of 3.39 percent per year during 2005-2010. While in the period 2010-2015 

the average of GDP/PDRB per capita regency/city in Sumatra Island at constant prices (ADHK) 

in 2010 is 31.63 million rupiahs with an average growth rate of 3.41 percent per year. Although 

there is an increase in GDP/PDRB per capita from 2005-2010 to 2010-2015, which is followed 

by an increase in the rate of economic growth during the same period but the distribution of 

growth rate is less evenly (see Figures 1 and 2). 

http://www.eajournals.org/
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Figure 1 (a) shows the average distribution of GRDP/PDRB per capita of regencies/cities in 

Sumatra Island in 2005-2010 which is categorized as high and very high concentrated on the 

east coast of Sumatra, especially regencies/cities which are located in Riau Province, North 

Sumatera, Jambi, Riau Islands and parts of Aceh province. This is understandable considering 

that these areas contain natural resources, especially high oil. In Figure 1 (b) the average 

distribution pattern of GRDP/PDRB per capita in Sumatra Island in 2010-2015 has undergone 

significant changes from 2005-2010, especially in the provinces of Aceh, Riau and parts of 

South Sumatra.   

 Periode 

2005-2010  Periode 2010-2015 

Figure 1.  Average Distribution of Gross Regional Domestic Product (PDRB) per 

capita of Regency / City in Sumatera Island. 

 

 Periode 2005-2010 Periode 2010-2015 

Figure 2. Distribution Average Growth Rate of GDP per capita of Regency / City in 

Sumatera Island 

Figure 2 (a) shows the average distribution of GDP/PDRB growth per capita of regencies/cities 

in Sumatra island in 2005-2010 which are in high and very high category is spread fairly evenly 

http://www.eajournals.org/
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on the island, but in Figure 2 (b) average distribution pattern of GRDP/PDRB per capita 

regencies/cities in Sumatra Island in 2005-2010 which are in high and very high category 

experienced significant changes. Mainly there is a decrease in the growth rate in some 

regencies/cities in the provinces of Aceh, Riau, South Sumatra and Riau Islands. Meanwhile, 

the increase of growth rate actually happened in some regencies/cities in North Sumatera, 

Jambi and part of Lampung.  

Figures 1 and 2 show that regencies/cities absolutely have high GDP/PDRB per capita is not 

always followed by high growth of GRDP/PDRB per capita as well. Fluctuations in the growth 

rate of GRDP/PDRB per capita in Sumatra show a problem and of course this is influenced by 

various factors or determinants. 

This study uses a model framework of Benhabib Spiegel (1994) where the determinants of 

economic growth include physical capital stock, labor, human capital, technological diffusion 

or Catch-up technology. Vidyattama (2014) adds to the role determinants of agriculture, 

industry and services. Furthermore, Bai (2012) adds the influence of market potential to the 

growth of regional income. The spatial dimension in this study is to consider the spillover effect 

of the economic growth in neighboring regencies/cities on the economic growth of a particular 

regency/city. The determinants of economic growth which are considered in this study include 

human capital, labor, catch-up technology, market potential, the role of agriculture, industry 

and services. The main problem to be discussed in this study is how the influence of economic 

growth determinant to economic growth of a regency/city and spillover effect of economic 

growth of a regency/city to economic growth of other regencies/cities in Sumatera Island. 

 

LITERATURE REVIEW 

Ramírez and Loboguerrero (2002) examine economic growth by taking into account spatial 

dependence among countries. This study uses spatial econometrics to estimate the growth 

model by incorporating the aspects of cross-country interdependence, in which the economic 

growth of a country depends on the growth rate of its neighbor. These results suggest that 

spillover effects between countries are very important for growth. This study shows that spatial 

interrelation can not be ignored in analyzing economic growth. Ignoring the relationship 

produces the wrong model specification.    

Bai, C.E, Hong MA and Wenqing PAN (2012), investigate the spatial structure of provincial 

economic growth and spatial spillovers in China from 1998 to 2008. They apply the Moran 

index to detect positive spatial autocorrelation across provinces in China. Bruna, F. et.al. (2014) 

analyzes cross-sectional in GVA elasticity changes per capita of Market Potential (MP) during 

the period 1985-1995 in Europe in four subsamples which are characterized by the Poor-Rich 

and Central-Peripheral regions. This study uses the NEG wage equation framework and uses 

the Market Potential measures which are introduced by Harris (1954). Variables which are used 

are gross value added per capita (GVA), human capital which is proxied with residents that 

complete education in science and technology up to level three and work in science and 

technology, real market potentials which are proxied by Harris's market potential, distance 

average, area and per capita capital stock. The analysis model which is used is OLS and OLS 

data panel, SEM, SAR and Moran's I. The study results show the negative slope of influence 

of MP on GVA per capita is strong enough. Location variable, external MP shows decreasing 

http://www.eajournals.org/
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trend. The available evidence is not totally convincing as it is very sensitive to the inclusion of 

control variables. The cross-sectional effects of external MP disappear when they are inputted 

by the control of physical capital and human capital as well as spatial autocorrelation. In other 

specifications, strong evidence is found to be associated with a declining role of location in 

explaining GVA per capita in the Peripheral region. This is consistent with the slow Peripheral 

region in escaping the curse of distance.  

Martínez-Galarrag J., et.al, 2014 undertakes a study of market potential influence on regional 

economic growth in Spain with the observation period 1860-1930. Analytical techniques which 

are used are both parametric and non parametric. In their research, the market potential is 

measured using the Harris concept (1954) by adding overseas market potential in addition to 

domestic market potential. The results conclude that there is a positive and significant influence 

of market potential on Spanish regional economic growth, especially during the period 1860-

1930. 

SUN, Caizhi, Yudi YANG and Liangshi ZHAO (2015) use panel data on the Bohai Rim region 

in China to test spatial autocorrelation using global Moran's I index and local Moran's I index, 

and measure the spillovers effects of economic spatial with Durbin's spatial econometric model. 

The objectives of the study are to find out whether the economic development of coastal 

rgencies is beneficial to all regions. To do this, they focus on the "distance from the beach" 

factor, which is affected by transport time. The results indicate a significant spatial 

autocorrelation in the Bohai Rim Region. Furthermore, there is an spillover effect of economic 

spatial in this region. "Distance from the beach" has a significant negative impact on GDP/PDB 

per capita but has a significant positive impact on GDP/PDB per capita of other regencies. This 

means that the economic development of coastal regencies does not benefit the whole region. 

The "export value" has a significant positive influence on the local economy and no significant 

influence on other regions, while "direct foreign investment" has a significant positive 

influence on the local economy and has a significant negative influence on other regions. 

"Number of employees" has a significant positive influence on the local economy and 

significant negative influence on other areas. Factors of "primary industry share in GDP" and 

"industrialized tertiary share in GDP" influence the local economy positively, but the industry 

tertiary share in GDP negatively influences other countries. "The level of fixed investment 

assets" influences the local economy negatively and has no significant influence on other 

regions. "Total retail sales of social consumption goods" has no significant influence on the 

local economy but has significant positive influence on other areas. Finally, the utilization of 

marine resources and marine output can influence positive economic growth. 

 

RESEARCH DATA AND METHODS. 

This study is an exploratory research that examines the influence of regional economic growth 

determinant by considering spatial aspect. The study is conducted in all regencies/cities in 

Sumatera Island during 2010 - 2015. The Sumatra Island Region which is referred to in this 

study consists of 154 regencies/cities that are spread over ten provinces namely Aceh Province, 

North Sumatera Province, West Sumatera Province, Riau Province, Jambi Province, South 

Sumatera Province, Lampung Province, Bengkulu Province, Bangka Belitung Islands Province 

and Riau Islands Province. 

http://www.eajournals.org/
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The data which is used in this study is secondary data from each regency/city in Sumatra that 

is obtained from the official publication of the Central Bureau of Statistics such as: Statistics 

Indonesia, Provincial Statistics in Sumatera Dalam Angka; Bank Indonesia and other agencies 

or institutions. The data includes the following variables:  

gyi  =  growth of GDP per capita 

hi  =  human capital 

li  =  labor 

hCTi =  catch-up technology  

MPi  =  Market Potential  

Perti  =  contribution of agriculture sector 

Indi  =  contribution of industrial sector 

Jasai  =  contribution of services sector 

Analysis Model 

The analysis model to be used is Spatial Error Model (SEM) which is an error spatial model 

where in error there is spatial correlation, this model is developed by Anselin (1988). In the 

SEM model, it is assumed that the autoregressive process is only in error. The general model 

of SEM is shown by the equation:  

𝒚 = 𝑿𝜷 + 𝒖 (1) 

𝒖 = 𝝀𝑾𝒖 + ɛ   atau    𝒖 = (𝟏 − 𝝀𝑾)−𝟏ɛ  

𝜺~𝑵(𝟎, 𝝈𝟐𝑰) 

If y = gyi and matrix X=[h, l, hCT, MP, Pert, Ind, Jasa], then operationally equation (1) 

can be rewritten as follows: 

𝒈𝒚𝒊 =  𝒄 +  𝜷𝒍𝒍𝒊 + 𝜷𝒉𝒉𝒊 + 𝜷𝒄𝒉𝑪𝑻𝒊 + 𝜷𝒎𝒑𝑴𝑷𝒊 + 𝜷𝒑𝑷𝒆𝒓𝒕𝒊 +  𝜷𝒊𝒏𝑰𝒏𝒅𝒊 

 + 𝜷𝒋𝒔𝑱𝒂𝒔𝒂𝒊 + 𝝁𝒊 + (𝟏 − 𝝀𝑾)−𝟏ɛ𝒊 (2) 

Determination of Spatial Estimation Model 

Before estimating the spatial econometric model, there are some initial steps to analyze the best 

model that can be used in spatial econometric analysis. The first analysis that is conducted in 

this study is Moran's I Statistic test, this test is done to see the existence of spatial dependence 

in the model so that from the analysis can be seen that the need for further spatial analysis in 

the model. The null hypothesis of the Moran's I test is that there is no spatial autocorrelation in 

the model. 

Moran's I Statistic Test uses the following formula (Anselin, 1995, 1996): 

 

𝑰 =
𝒏

∑ ∑ 𝒘𝒊𝒋
𝒏
𝒋=𝟏

𝒏
𝒊=𝟏

∑ ∑ 𝒘𝒊𝒋
𝒏
𝒋=𝟏

𝒏
𝒊=𝟏 (𝒚𝒊−𝒚̅)(𝒚𝒋−𝒚̅)

∑ (𝒚𝒊−𝒚̅)𝟐𝒏
𝒊=𝟏

 (3) 

Where yi observes y in location i, yj observes y in location j, 𝒚̅  value is y average in whole 
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observation, n is total number of geography unit or location, Wij is spatial weighted matrix.  

Spatial weighting matrix is the basic tool that is used to model inter-regional spatial 

dependencies. Masing-masing daerah terhubung ke satu set daerah tetangga melalui pola 

spasial dengan kondisi eksogen dalam matriks pembobot spasial W. Each region is connected 

to a set of neighboring regions via a spatial pattern with exogenous conditions in W spatial 

weighted matrix. The spatial weighted matrix is an n x n size matrix with a zero diagonal value 

in which the matrix form can be expressed as follows:     

 

𝑾𝟏 𝒂𝒕𝒂𝒖 𝑾𝟐 = [

𝒘𝟏𝟏  𝒘𝟏𝟐  …  𝒘𝟏𝒏

𝒘𝟐𝟏  𝒘𝟐𝟐  …  𝒘𝟐𝒏

⋮        ⋮    𝒘𝒊𝒋    ⋮
𝒘𝒏𝟏  𝒘𝒏𝟐  …  𝒘𝒏𝒏

] (4) 

 

In this research, SEM model is estimated by using instrumental variables or generalized method 

of moments (IV/GMM) method. The use of Generalized Method Of Moments (GMM) 

techniques, or more specifically Spatial Autoregressive Generalized Moments (SAR-GM) can 

be performed even if the distributed (residual) error is not normal (Sandberg 2002) 

 

RESULT AND DISCUSSION  

Determination of Spatial Weighted Matrix    

Determination of spatial weighted matrix is very important before conducting spatial 

interdependence analysis between regions as well as spillover analysis of inter-regional 

economic growth by using SEM model. The distance spatial weighted matrix (weight distance) 

will be used in this study (Vidyattama, 2014; Sandberg, 2002 and Yanti, Junaidi, Yulmardi, 

2014). The distance spatial weighted matrix that is used is Wd310, meaning that the areas are 

within a distance radius of 310 km from the center of an area. The setting distance of 310 km 

by considering the threshold distance = 308.264952 km means that if the weight matrix 

distance is less than the threshold limit then there will be areas that have no neighbors. 

Morans'I Global Index 

The global spatial dependence test for economic growth across regencies/cities in Sumatra 

Island is conducted by using the Morans'I Global Index (see Table 1). 

Table 1.  Morans'I Global Index of Regency/City Economic Growth in Sumatra Island, 

2011-2015. 

Weight 

Matric 

Moran I 

statistic 
E(I) Mean sd z-value p-value 

Wd 0.0411 -0.0064 -0.0063 0.0186 2.5538 0.0180 

 

http://www.eajournals.org/
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From Table 1, it is obtained Moran's I index value of 0,0411 with p-value = 0.0180 which is 

smaller than α = 0.05. It means that there is significant global spatial dependence of economic 

growth average among regencies/cities in Sumatra Island on the basis of distance weighted 

matrix. In other words, there are clusters (groups) of regencies/cities with an average rate of 

economic growth during the same period 2010-2015 based on distance. 

Determination of Spatial Model which is Used 

SEM model estimators are very sensitive to changes in weighted matrix that is used. The 

process of spatial model determining which will be used in this study begins by running 

multiple linear regressions (OLS) by taking into account the distance spatial weighted matrix 

(WD).   

Table 2 Regression Result with OLS method. 

 

Data set           : Sumatera_Kabkota.dbf 

R-squared 0.2587 TEST ON NORMALITY OF ERRORS 

F-statistic 7.4791 Jarque-Bera 178.642 [0.00001] 

Prob(F-statistic) 1.03E-07 DIAGNOSTICS FOR 

HETEROSKEDASTICITY 

Log likelihood -317.454 Breusch-Pagan Test 52.879  [0.00001] 

Akaike info criterion 650.907 Koenker-Bassett test 17.171  [0.01631] 

Indikator Weights matrix (Wk8) Prob. 

Moran’s I (error) 8.6540 0.0000 

Lagrange Multiplier (error) 56.711 0.0000 

Robust LM (error) 4.4700 0.0345 

Anselin-Kelejian Test (2SLS) 0.0010 0.9821 

 

From the estimation results with OLS in Table 4.2, it is known that the model still faces an 

abnormal residual distribution problem where the value of Jarque-Bera is 1778.642 with p-

value 0.0000 <α (0.05). In addition from the results of homoscedasticity assumption test 

indicate there is a problem of heteroscedasticity by using Breusch-Pagan test, it is obtained 

results of 52.879 with p-value 0.0000 <α (0.05). The presence of residual normality and 

heteroscedasticity problems indicate the need to include spatial elements in the analysis. 

http://www.eajournals.org/
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From the test results of spatial dependence, based on distance spatial weighted matrix which 

is used, it is obtained the value of Moran's I (error) with p-value which overall is smaller than 

α (0.05). This means there is significant spatial dependence. It is therefore recommended to 

include spatial elements into the analysis model.   

From result of OLS regression above, it is obtained that Robust LM value (error) has p-value 

that is smaller than α (0.05). Thus the use of the SEM model can be justified for the distance 

spatial weighted matrix. However, in this study, spatial analysis of regional economic growth 

in Sumatra Island will use the method of Generalized Method of Moments (GMM) estimation, 

where the SEM model will be applied with distance spatial weighted matrix. The use of 

Generalized Method of Moments (GMM) technique can be performed even if the error 

(residual) which is distributed is not normal (Sandberg, 2002). 

Results of Spatial Regression 

Based on the estimation result in Table 3, it can be explained the relationship and significance 

of each independent variable influence to the dependent variable of economic growth of 

regency/city in Sumatera Island as follows:  

Table 3 Estimation Results of SEM Model Using W weighted matrix  

 

The Influence of Labor 

Table 3 shows that labor has a positive and significant influence on the economic growth of 

regencies/cities in Sumatra Island at the level of testing α = 0.01. Thus the increasing share of 

total labor force to the population will increase the rate of economic growth of regencies/cities 

in Sumatra Island. This finding is in accordance with the results of research from Latip (2009), 

Fatmawati, Irma et al. (2009), Benos, N., et.al (2010), Bai, CE, Hong MA and Wenqing PAN 

(2012), Maharani, K. and Isnowati, S. (2014) and research results of SUN, Caizhi, Yudi YANG 

and Liangshi ZHAO (2015).  

The Influence of Human Capital    

Table 3 shows that human capital has a negative and significant influence on the economic 

growth of regencies/cities in Sumatra Island at the level of testing α = 0.10 for SEM model. 

This finding is certainly incompatible with the theory that the increase of human capital in an 

area will increase economic growth in the area. But it can happen the mobility of human capital 

that is out of an area to another area with a high rate of economic growth. Vidyattama (2014) 

says that the negative relationship between human capital and economic growth is related to 

http://www.eajournals.org/


 European Journal of Accounting Auditing and Finance Research 

Vol.5, No.7, Pp.1-16, July 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

10 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

the pattern of migration from the people with relatively high education. The results of this study 

are not in line with the research results of SUN, YANG and ZHAO (2015) and Benos. N, 

Karagiannis. S, Karkalakos.S (2015). 

The Influence of Catch-Up Technology  

From Table 3, we can see that Catch-Up Technology has a negative and significant influence 

on α = 0.10. This finding is certainly incompatible with the theory that the increase of Catch-

Up Technology in an area will increase economic growth in the area. The results of this study 

are not in line with research results of Benos. N, Karagiannis. S, Karkalakos.S (2015), VO Pede 

et.al (2011), Benos, N et.al (2010). 

In theory, however, these findings can be justified by using endogenous growth theory. Based 

on the endogenous growth model that is derived by Benhabib-Spiegel (1994), human capital 

factors reflect the effects of endogenous innovations in an area. Investment in human capital 

reflects the advancement of endogenous technologies which are related to the ability of a 

country to innovate domestically. The interactive influence of human capital and technology 

illustrate the influence of catch-up technology on technology leader areas. Catch-up technology 

is the technology diffusion from abroad or from other areas. The catch-up term suggests that 

the areas with lower initial productivity levels will experience a faster level of productivity 

growth than the total factor (by assuming a constant level of human capital). 

From the basic theory above, the findings in this study indicate the ability to catch up with the 

low technology leaders that can also be caused by the low capability of human capital. This is 

in line with the findings of this study where the human capital factor has a significant negative 

influence on the economic growth of regencies/cities in Sumatra Island. This fact also shows 

the dominant role of human capital in technological advancement, where low human capital 

leads to low capability of catch-up technology so that it negatively influences economic growth 

in regencies/cities in Sumatra Island. 

The Influence of Market Potential  

Table 3 shows that Market Potential has positive and significant influence on α = 0.01. Positive 

relationship means if the potential market increases then economic growth will increase and 

statistically significant.    

When we consider, in the operational, market potential variables consists of GRDP/PDRB per 

capita and distance between regencies/cities components in Sumatra Island. Considering the 

use of distance spatial weighted matrix is capable of producing spatial models that meet the 

specifications which are statistically expected then the distance factor has clearly become an 

important factor causing significant market potential influence on the economic growth of the 

regencies/cities in Sumatra Island. Distance weighted matrix can be said to be equivalent to a 

distance which is relatively close to the regency/city center. When the market potential is 

expanded with a longer distance radius, the market potential influence becomes significant on 

the economic growth of the regency/city. This is because each area has enough market share 

to be utilized by each area so as to reduce the effect of competition between areas. This study 

is still in line with Bai, C.E, Hong MA and Wenqing PAN (2012), Bruna, F. et.al (2014) and 

Martínez-Galarrag J. et.al (2014). 
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The Influence of Agricultural Sector Contributions 

Table 3 shows that the contribution of the agriculture sector has a positive and significant 

influence on the economic growth of the regencies/cities in Sumatra Island at the level of 

testing α = 0.01. The positive relationship is significant if the contribution of the agricultural 

sector increases then economic growth will increase and statistically its influence is considered 

real or significant. 

These findings include important findings that explain the dominant role of the agricultural 

sector in every regency/city in Sumatra Island in influencing economic growth. From the 

descriptive illustration of agricultural sector variables, it is clear that the distribution of 

agricultural sector contribution in Sumatra Island is relatively evenly distributed. These 

findings are also in line with the study results of SUN, YANG and ZHAO (2015) but are not 

in line with Vidyattama (2014). 

The Influence of Industry Sector Contributions 

Table 3 shows that industry sector contribution has negative but not significant influence. As 

the result of the analysis is not statistically significant, this means that the rise or fall of 

industrial sector contribution has no significant influence on the economic growth of 

regencies/cities in Sumatra Island.  

From the descriptive illustration of industry sector variables, it is clear that the distribution of 

industrial sector contribution in Sumatra Island is very uneven. Industrial centers are 

concentrated only in a few places, especially in the east coast of Sumatra, namely in Riau 

Province, North Sumatra, parts of South Sumatra and Lampung. While on the west coast of 

Sumatra is very low contribution. This finding supports why the influence of the industrial 

sector is insignificant to the economic growth of the regencies/cities in Sumatra Island. It is 

necessary to spread industrial centers so that they are more evenly distributed in every 

regency/city in Sumatra, especially in the industrial sector which is related to agriculture sector. 

Thus, the significant role of the agricultural sector still exists while the industrial sector is 

expanding and spreading. 

This finding is in line with Vidyattama (2014), SUN, YANG and ZHAO (2015) for a positive 

relationship with economic growth and in line with and VO Pede, et.al., (2011) for a negative 

relationship with economic growth. 

The Influence of Service Sector Contributions 

Table 3 shows that the contribution of the service sector has a positive and significant influence 

on the economic growth of the regencies/cities in Sumatra Island at the testing level α = 0.01. 

Positive relationship is significant if the contribution of the services sector increases then 

economic growth will increase and statistically its influence is considered real or significant. 

From descriptive illustration of service sector variable, it is clear that distribution of service 

sector contribution in Sumatera Island is relatively uneven. Geographically, the distribution is 

quite evenly distributed in terms of regencies/cities with the contribution of service sector that 

are in the high and very high category are very evenly spread along the west coast of Sumatra 

island, while the regencies/cities with the contribution of the service sector that are low and 

very low are spread quite evenly in east coast. These findings are also in line with the study 
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results of SUN, YANG and ZHAO (2015) but not in line with Vidyattama (2014). 

The Influence of Economic Growth Spillover 

Table 3 shows that the spillover of economic growth has a positive and significant influence 

on the economic growth of the regencies/cities on Sumatra Island at the level of testing α = 

0.01. Spillover transmission of economic growth occurs through residual (λWu) where the 

influence is shown by coefficient λ = 0.3643 with p-value = 0.0000. It can be said that there is 

a significant influence of economic growth spillover (λWu) of neighboring regencies/cities on 

the economic growth of a regency/city in Sumatra Island at α = 0.01. If a district/city is 

surrounded by other regencies/cities within a distance radius of 360 Km, the influence of each 

regency/city which surround it is 0.3643 percent multiplied by the average error of the 

regencies/cities around it. 

The finding of economic growth spatial Aspillover among regencies/cities in Sumatra Island 

supports previous findings which are conducted using Moran's I Global. If in Moran's I, we 

only sees spatial spillovers between regions without regarding to the determinants that cause 

the spillover, then in the spatial regression by using SEM and SAR models, they can be 

explored more deeply the determinants that support the spatial spillover of inter-regional 

economic growth. 

The existence of evidence of economic growth spatial spillover between the areas in Sumatra 

Island gives meaning that economic growth in a regency/city in Sumatra Island is not only due 

to the influence of determinants that exist in a regency/city but also due to the economic growth 

of neighboring dregencies/cities. Thus development planning that takes into account the 

potential of an area will support the economic growth of the area and will indirectly influence 

the neighboring areas. This significant evidence of economic growth spatial spillover is an 

empirical reference for development planners to emphasize cooperation or synergy between 

regions for global progress and prosperity of regencies/cities, especially those that are in 

Sumatra Island. 

The results of this study are in line with the research which is conducted by Ramírez and 

Loboguerrero (2002), Dekiawan, H (2014), SUN, YANG and ZHAO (2015) and Benos, 

Karagiannis, Karkalakos (2015) but not in line with the results of research which is conducted 

by K Sandberg (2004), Vidyattama (2014) which reveals a negative growth spillover from 

neighboring areas or regions to a particular area or region. 

 

CONCLUSION 

Based on the results of the analysis and discussion that has been done in the previous chapter, 

it is concluded that there is significant spatial dependence of economic growth among 

regencies/cities in Sumatra Island. Furthermore there is a positive and significant influence of 

economic growth spillover on neighboring districts/cities towards the economic growth of a 

regency/city in Sumatra Island. In addition there are positive and significant influence of labor, 

market potential, contribution of agriculture sector, contribution of service sector to economic 

growth of a regency/city in Sumatera Island. While human capital and catch-up technology 

have a negative and significant influence on the economic growth of a regency/city in Sumatra 
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Island. For industrial sector contribution there is positive but not significant influence to 

economic growth of a regency/city in Sumatera Island. 

 

REFERENCE 

Ades, Alberto, Hak B. Chua. 1997. “The Neighbor's Curse: Regional Instability and Economic 

Growth”. Journal of Economic Growth. Vol. 2, p. 279-304. 

Adry, MR. 2012. “Kajian Makro Ekonomi Sumatera Barat Tahun 2000 – 2010”. Jurnal Kajian 

Ekonomi, Volume 1, No. 01. 

Agha, S Bouayad. Nadine Turpin and Lionel Védrine. 2010. Fostering the potential 

endogenous development of European regions: a spatial dynamic panel data analysis of 

the Cohesion Policy on regional convergence over the period 1980-2005. 

Agha, Salima B. dan Lionel Vedrine. 2009. “Estimation Strategies for Spatial Dynamic Panel 

using GMM. A New Approach to the Convergence Issue of European Regions”. Paper. 

8th Workshopof Spatial Econometrics. Besancon. France. 

Anselin, L. 1988. “Spatial Econometrics: Methods and Models.” Kluwer Academic Publishers, 

Dordrecht, The Netherlands. 

Anselin, L. 1995. “Local indicators of spatial association — LISA.” Geographical Analysis. 

27:93–115. 

Anselin, L. 1996. “The Moran scatterplot as an ESDA tool to assess local instability in spatial 

association.” In Fischer, M. Scholten H. and Unwin D. editors. Spatial Analytical 

Perspectives on GIS in Environmental and Socio-Economic Sciences. p. 111–125. Taylor 

and Francis, London. 

Anselin, L. 2005. “Exploring Spatial Data with GeoDaTM: A Workbook”. University of Illinois 

at Urbana-Champaing.  

Anselin, L. and H. H. Kelejian. 1997. “Testing for spatial error autocorrelation in the presence 

of endogenous regressor”. Int. Regional Sci. Rev. 20. 153-182.  

Anselin, L. Anil K. Bera. 1998. “Spatial Dependence in Linear Regression Models with an 

Introduction to Spatial Econometrics”. in Ullah, A and D.E.A. Giles (eds), Handbook of 

Applied Economic Statistics, Springer, Berlin. 

Bai, Chong-En. Hong MA and Wenqing PAN. 2012. “Spatial Spillover and Regional Economic 

Growth in China”. China Economic Review. Vol. 23.p. 982–990. 

Barro, R. J dan Sala-i-Martin, X. 1991. “Convergence across States and Regions”. Brookings 

Papers on Economic Activity, Vol. 1991, No. 1.  p. 107 – 182. 

Barro, R. J dan Sala-i-Martin, X. 1995. “Technological Diffusion, Convergence, and Growth”. 

NBER Working Paper Series. No. 5151, p. 1 – 36. 

Barro, R. J dan Sala-i-Martin, X. 2004. Economic Growth, Second Edition, The MIT Press 

Cambridge, Massachusetts, London, England. 

Benhabib, J., Mark M. Spiegel. 1994. The role of human capital in economic development 

Evidence from aggregate cross-country data. Journal  of  Monetary  Economics.34. 

p.143-173 

Benos, N. et.al. 2010. “Polycentric Dimensions of Economic Growth: Evidence from Spatial, 

Economic and Social Effects”. 

http://macro.soc.uoc.gr/docs/Year/2011/papers/paper_2_65.pdf  diakses tanggal 16 April 

2016 

Benos, N. Stelios Karagiannis. Sotiris Karkalakos. 2015. “Proximity and growth spillovers in 

http://www.eajournals.org/
http://macro.soc.uoc.gr/docs/Year/2011/papers/paper_2_65.pdf


 European Journal of Accounting Auditing and Finance Research 

Vol.5, No.7, Pp.1-16, July 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

14 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

European regions: The role of geographical, economic and technological linkages”. 

Journal of Macroeconomics. 43. P.124–139 

Brun, J. Combes J., & Renard M. 2002. “Are there spillover effects between the coastal and 

noncoastal regions in China?”. China Economic Review, 13, 161–169. 

Bruna, F. et.al. 2014. “Market Potential and the curse of distance in European regions”. MPRA 

Paper No. 56747, http://mpra.ub.uni-muenchen.de/56747/ diakses tanggal 24 Maret 

2016. 

Ciccone, Antonio. 1996. "Externalities and interdependent growth: Theory and evidence". 

Economics Working Papers. Department of Economics and Business, Universitat 

Pompeu Fabra. https://ideas.repec.org/p/upf/upfgen/194.html. Diakses pada 22 

Desember 2016. 

Dekiawan, Hermada. 2014. “Konvergensi Penerimaan dan Pengeluaran Pemerintah Provinsi 

di indonesia: Pendekatan data Panel dinamis spasial”. Buletin Ekonomi Moneter dan 

Perbankan. Volume 17. Nomor 1. p:99-127. 

Fatmawati, Irma dkk. 2009. Pendekatan Ekonometrika Panel Spasial untuk pemodelan PDRB 

Sektor Industri di SWP Gerbangkertasusila dan Malang-Pasuruan. 

http://digilib.its.ac.id/public/ITS-Undergraduate-12486-Paper.pdf. diakses tanggal 27 

Maret 2016. 

Fingleton, B. 1999. "Estimates of Time to Economic Convergence: An Analysis of Regions of 

the European Union". International Regional Science Review. Vol. 22. p. 5-34. 

Fingleton, B. 2001. "Equilibrium and Economic Growth: Spatial Econometric Models and 

Simulations". Journal of Regional Science. Vol. 41. p. 117-147. 

Fujita, M., & Thisse. 2002.The economics of agglomeration.Cambridge: Cambridge 

University Press. 

García de la Vega M L and Herce J A. 2000. “Integration and Growth in the EU: The Role of 

Trade”. http://documentos.fedea.net/pubs/dt/2000/dt-2000-20.pdf diakses tanggal 20 

April 2016, 

Ghalib, R. (2005). Ekonomi Regional, Cetakan Pertama, Pustaka Ramadhan, Bandung. 

Groenewold, N., G. Lee and A. Chen. 2007. “Regional Output Spillovers in China: Estimates 

from a VAR Model”, Papers in Regional Science, 86, 101-122. 

Halim, S. Inggrid and I. Bisono. 2015. “Examining Spatial Effects of Regional Income 

Convergence in Sumatra Island”. International Journal of Applied Mathematics and 

Statistics. Vol. 53;Issue No. 6 

Hanum, Nurlaila. 2004. “Analisis Faktor-faktor yang Mempengaruhi Pertumbuhan Ekonomi 

Nanggroe Aceh Darussalam”. Tesis. Program Pasca Sarjana Magister Ekonomi 

Pembangunan USU. http://library.usu.ac.id/download/fe/04012573.pdf. diakses tanggal 

17 April 2017. 

Harris, C. D. 1954. “The market as a factor in the localization of industry in the United States.” 

Annals of the Association of American Geographer. 44. 315–348.  

Kelejian, H.H. Robinson D.P. 1993. "A Suggested Method of Estimation Method for Spatial 

Inderdependent Models with Autocorrelated Errors, and an Application to a County 

Expenditure Model", Papers in Regional Science, Vol. 72. p. 297-312. 

Kuncoro, M., 2002. Analisis Spasial dan Regional: Studi Aglomerasi dan Kluster Industri, 

Yogyakarta: UUP AMP YKPN 

Latif, Dedi. 2009. “Analisa Pengaruh Penanaman Modal Asing Langsung (FDI) terhadap 

Pertumbuhan Ekonomi Regional Propinsi tahun 2000-2006.” Magister Perencanaan 

Kebijakan Publik. FE-UI. http://lib.ui.ac.id/file?file=digital/20237828-T%2028797-

http://www.eajournals.org/
http://mpra.ub.uni-muenchen.de/56747/
https://ideas.repec.org/p/upf/upfgen/194.html
https://ideas.repec.org/s/upf/upfgen.html
https://ideas.repec.org/p/upf/upfgen/194.html
http://digilib.its.ac.id/public/ITS-Undergraduate-12486-Paper.pdf
http://documentos.fedea.net/pubs/dt/2000/dt-2000-20.pdf
http://library.usu.ac.id/download/fe/04012573.pdf.
http://lib.ui.ac.id/file?file=digital/20237828-T%2028797-Analisa%20pengaruh-full%20text.pdf


 European Journal of Accounting Auditing and Finance Research 

Vol.5, No.7, Pp.1-16, July 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

15 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

Analisa%20pengaruh-full%20text.pdf. Diakses pada 22 Desember 2016 

Le Gallo J. Ertur C. 2003. "Exploratory Spatial Data Analysis of the Distribution of Regional 

per Capita GDP in Europe, 1980-1995". Papers in Regional Science, Vol. 82. p. 175-201. 

LeSage, J. 1999. The Theory and Practice of Spatial Econometrics, University of Toledo. 

LeSage, J. 2009. Intoduction to Spatial Econometrics. CRC Press, Taylor and Francis Group. 

López-Bazo, E. Vayá E. Artís M. 2004. "Regional Externalities and Growth: Evidence from 

European Regions". Journal of Regional Science. Vol. 44. p. 43-73. 

López-Bazo, E. Vayá E. Mora A. Suriñach J. 1999. "Regional Economic Dynamics and 

Convergence in the European Union". Annals of Regional Science. Vol. 33.  p. 343-370. 

Maharani, K. Isnowati S. 2014. “Kajian Investasi, Pengeluaran Pemerintah, Tenaga Kerja dan 

Keterbukaan Ekonomi terhadap Pertumbuhan Ekonomi di Propinsi Jawa Tengah”. Jurnal 

Bisnis dan Ekonomi (JBE). Vol. 21. No. 1. p. 62 – 72 

Mahdi, dkk. 2014. “Pengaruh Kebijakan Fiskal dan Moneter Terhadap Pertumbuhan Ekonomi 

Provinsi Jambi.” Jurnal Kajian Ekonomi. Vol 2. No 4. 

Martínez-Galarrag  J., et.al., 2014. Market potential and regional economic growth in Spain, 

1860‐1930. International Conference on Regional Science, Universidad de Zaragoza, 

http://www.reunionesdeestudiosregionales.org/Zaragoza2014/htdocs/pdf/p1122.pdf. 

diakses pada tanggal 16 April 2016 

Nur, Indrayansyah. 2012. “Analisis Struktur Perekonomian dan Faktor-faktor yang 

Mempengaruhi Pertumbuhan Ekonomi di Sumatera Selatan.” Sekolah Pasca Sarjana 

Institut Pertanian Bogor http://repository.ipb.ac.id/handle/123456789/61428. Diakses 

tanggal 17 April 2016 

Ramírez, M.T. Loboguerrero A.M. 2002. "Spatial Dependence and Economic Growth: 

Evidence from a Panel of Countries". Banco de la República, Borradores de Economia, 

n 126, Bogotá. 

Rey S.J. 2004. "Spatial Dependence in the Evolution of Regional Income Distributions". in 

Getis A., Mur Lacambra J., Zoller H. (eds.). Spatial Econometrics and Spatial Statistics. 

Palgrave McMillan. New York. 

Rey, S.J. Montouri B.D. 1999, "U.S. Regional Income Convergence: A Spatial Econometric 

Perspective". Regional Studies. Vol. 33. p. 143-156. 

Robiani, Bernadette. 2004. “Analisis Pengaruh Industrialisasi Terhadap Pertumbuhan 

Ekonomi di Sumatera Selatan.” Jurnal Ekonomi dan Pembangunan Indonesia. Pusat data 

Ekonomi dan Bisnis. http://pdeb.fe.ui.ac.id/?p=529 . Diakses pada tanggal 17 April 2016. 

Rumayya,. W.W. & Erlangga A. L. 2005. “Club Convergence and Regional Spillovers in East 

Java‟. Paralel Session VB: Regional Economic Development. 

https://www.google.co.id/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&ua

ct=8&ved=0ahUKEwidyK3UyofRAhXHto8KHas9DsEQFggjMAE&url=http%3A%2F

%2Feconwpa.repec.org%2Feps%2Fge%2Fpapers%2F0511%2F0511008.pdf&usg=AF

QjCNFLW9qhlFwb2xokGcA2iiIEBI_nFg . diakses tanggal 22 Desember 2016. 

Sandberg, K. 2002. "The Dynamics of Economic Growth 1985-2000 in the Chinese Provinces". 

University of Umeå, Center for Regional Science (CERUM), Interim Report, no IR-02-

080, Umeå. 

Sastri, RY. 2013. “Analisis dan Perencanaan Pertumbuhan Ekonomi dan Investasi di Sumatera 

Barat.” Jurnal Kajian Ekonomi. Vol. II. No.03. 

Sinaga, S. 2014. “Analisis Kutub-kutub Pertumbuhan dan Ketimpangan Wilayah 

Antarkabupaten/Kota di Provinsi Sumatera Utara, 2005-2012. S2 Ekonomika 

Pembangunan UGM, Yogyakarta. 

http://www.eajournals.org/
http://lib.ui.ac.id/file?file=digital/20237828-T%2028797-Analisa%20pengaruh-full%20text.pdf
http://ejournal.unp.ac.id/index.php/ekonomi/issue/view/425
http://www.reunionesdeestudiosregionales.org/Zaragoza2014/htdocs/pdf/p1122.pdf
http://repository.ipb.ac.id/handle/123456789/61428
http://pdeb.fe.ui.ac.id/?p=529
https://www.google.co.id/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwidyK3UyofRAhXHto8KHas9DsEQFggjMAE&url=http%3A%2F%2Feconwpa.repec.org%2Feps%2Fge%2Fpapers%2F0511%2F0511008.pdf&usg=AFQjCNFLW9qhlFwb2xokGcA2iiIEBI_nFg
https://www.google.co.id/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwidyK3UyofRAhXHto8KHas9DsEQFggjMAE&url=http%3A%2F%2Feconwpa.repec.org%2Feps%2Fge%2Fpapers%2F0511%2F0511008.pdf&usg=AFQjCNFLW9qhlFwb2xokGcA2iiIEBI_nFg
https://www.google.co.id/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwidyK3UyofRAhXHto8KHas9DsEQFggjMAE&url=http%3A%2F%2Feconwpa.repec.org%2Feps%2Fge%2Fpapers%2F0511%2F0511008.pdf&usg=AFQjCNFLW9qhlFwb2xokGcA2iiIEBI_nFg
https://www.google.co.id/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwidyK3UyofRAhXHto8KHas9DsEQFggjMAE&url=http%3A%2F%2Feconwpa.repec.org%2Feps%2Fge%2Fpapers%2F0511%2F0511008.pdf&usg=AFQjCNFLW9qhlFwb2xokGcA2iiIEBI_nFg


 European Journal of Accounting Auditing and Finance Research 

Vol.5, No.7, Pp.1-16, July 2017 

___Published by European Centre for Research Training and Development UK (www.eajournals.org) 

16 
Print ISSN: ISSN 2054-6319 (Print), Online ISSN: ISSN 2054-6327(online) 

http://etd.repository.ugm.ac.id/index.php?mod=penelitian_detail&sub=PenelitianDetail

&act=view&typ=html&buku_id=77086 . Diakses tanggal 17 April 2017. 

Sirojuzilam dan Kasyful Mahalli. 2011. REGIONAL. Pembangunan, Perencanaan, dan 

Ekonomi. USU Press. Medan. 

Sugiharti, Lilik. 2014. A Regional Income Convergence Process in East Java (Indonesia): Do  

Spatial Dependence and Spatial Regimes Matter?  http://www.ipedr.com/vol76/017-

ICEFR2014-F308.pdf , diakses tanggal 23 Juni 2017 

Sun, Caizhi, Yudi YANG and Liangshi ZHAO. 2015. “Economic spillover effects in the Bohai 

Rim Region of China: Is the economic growth of coastal counties beneficial for thewhole 

area?” China Economic Review. 33. 123–136 

Vayá, E. López-Bazo E. Moreno R. Suriñach J. 2004. "Growth and Externalities across 

Economies. An Empirical Analysis using Spatial Econometrics”, in Anselin, L. Florax 

R.J.G.M. Rey S. (eds.), Advances in Spatial Econometrics: Methodology, Tools and 

Applications, p. 433-455, Springer, Berlin. 

Vidyattama, Yogi. 2012. “Spatial Dichotomies in Indonesia's Regional Development”. 

NATSEM Working Paper. University of Canberra. 

http://www.natsem.canberra.edu.au/storage/WP19%20-%20Spatial%20dichotomies%2

0in%20Indonesia%5C%27s%20regional%20development.pdf. diakses pada tanggal 23 

Maret 2016 

Vidyattama, Yogi. 2014. “Issues in Applying Spatial Autocorrelation on Indonesia’s Provincial 

Income Growth Analysis.” Australasian Journal of Regional Studies. Vol. 20. No. 2. p. 

375-402. 

VO, Pede. RJGM Florax. HLF de Groot. 2011. “Technological Leadership and Sectoral 

Employment Growth: A Spatial Econometric Analysis for U.S. Counties”. Working 

Paper. Dept. of Agricultural Economics Purdue University. 

http://ageconsearch.umn.edu/bitstream/102827/2/11-1.pdf, diakses tanggal 27 Maret 

2015. 

Yanti, Heryanti. Junaidi. Yulmardi. 2014. “Interaksi Spasial Perekonomian dan 

Ketenagakerjaan Antar Kabupaten/Kota di Provinsi Jambi”. Jurnal Perspektif 

Pembiayaan dan Pembangunan Daerah. Vol. 2 No. 2 

Ying, L.G. 2000. "Measuring the Spillover Effects: Some Chinese Evidence". Papers in 

Regional Science. Vol. 79. p. 75-89. 

Ying, L.G. 2003. "Understanding China's Recent Growth Experience: A Spatial Econometric 

Perspective". Annals of Regional Science. Vol. 37. p. 613-628. 

Zhang, Q. and Felmingham B. 2002. “The role of FDI, exports and spillover effects in the 

regional development of China.” Journal of Development Studies. 38. 157–178. 

 

 

http://www.eajournals.org/
http://etd.repository.ugm.ac.id/index.php?mod=penelitian_detail&sub=PenelitianDetail&act=view&typ=html&buku_id=77086
http://etd.repository.ugm.ac.id/index.php?mod=penelitian_detail&sub=PenelitianDetail&act=view&typ=html&buku_id=77086
http://www.ipedr.com/vol76/017-ICEFR2014-F308.pdf
http://www.ipedr.com/vol76/017-ICEFR2014-F308.pdf
http://www.natsem.canberra.edu.au/storage/WP19%20-%20Spatial%20dichotomies%20in%20Indonesia%5C%27s%20regional%20development.pdf
http://www.natsem.canberra.edu.au/storage/WP19%20-%20Spatial%20dichotomies%20in%20Indonesia%5C%27s%20regional%20development.pdf
https://scholar.google.co.id/citations?user=ajNzZZoAAAAJ&hl=en&oi=sra
https://scholar.google.co.id/citations?user=3HkIlHMAAAAJ&hl=en&oi=sra
http://ageconsearch.umn.edu/bitstream/102827/2/11-1.pdf

