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Economic growth is a measure of the welfare of the people in an area. Economic 
movement is characterized by the number of goods and services produced. The 
high amount of goods produced and the services used are of course strongly 
influenced by the amount of available capital, the labor involved, and the level of 
technology used. The measuring instrument or a reflection of economic growth is 
the Gross Regional Domestic Product (GRDP). The purpose of this study is to 
model economic growth in NTB in 2018. In this study, GRDP modeling was 
carried out using the Bayesian Spatial approach. Based on the results of testing 
the spatial dependency and spatial heterogeneity, it shows that there is a spatial 
dependence on the GRDP of districts / cities in NTB Province.. From the analysis 
conducted, it was found that 𝜌 was positive and insignificant at the 10% level. The 
parameter estimation results show that the number of workers, the value of 
capital and the number of workers weighed are variables that have a significant 
effect on the model. Thus the GRDP of an area in West Nusa Tenggara is 
influenced by the number of workers, the value of capital and the total labor 
weight and the GRDP of other surrounding areas. 
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A. INTRODUCTION  

Economic growth is a measure of the welfare of the people in an area (Surya et al., 2021). 

Economic movements resulting from the amount of goods and services produced or 

produced (Sainsbury, 2020)(Asatryan & Feld, 2015). The high amount of goods produced 

and services used is of course highly readable by the amount of available capital, the 

workforce involved, and the level of technology used (Chica-Olmo et al., 2020). The 

measuring instrument or a reflection of economic growth is the Gross Regional Domestic 

Product (GRDP), (Sainsbury, 2020), (Gründler & Potrafke, 2019). 

GRDP can be said to be good if it is supported by sufficient capital, adequate manpower 

and technology capable of facilitating the process of economic movement (Saeed et al., 

2020)(Eris & Ulasan, 2013). However, this condition of economic movement is often faced 

with various obstacles, especially in terms of production, namely the difference in economic 

processes in producing goods and services. This ultimately results in differences in the need 

for and supply of capital, labor and technology (Yolanda et al., 2019), (Alinaitwe, 2012). 
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West Nusa Tenggara Province is one of the regions in Indonesia which has abundant 

natural resources and adequate human resources. Economic activities occur in various 

sectors, such as agriculture, industry, trade, hotels and restaurants, transportation and 

communications as well as mining and services. When viewed from natural resources and 

various sectors that drive the economy, of course the NTB Province is at the forefront of the 

largest contributor to GRDP in Indonesia. However, this is not going very well, marked by the 

high level of crime that occurs, for economic reasons. The world of tourism, which is a source 

of income, is also not enough to make people meet their needs (J. Li & Li, 2020). 

NTB Province consists of 2 islands, namely Lombok Island and Sumbawa Island. The 

phenomenon that occurs in NTB's economic activities is that people from the island of 

Sumbawa look for work and even settle on the island of Lombok. This is done for, among 

other reasons, life expectancy, expenditure per capita, and local revenue. So the residents 

make a living outside the city or outside the island (Syam et al., 2020). It is not uncommon 

for only a few to settle in their own territory. So indirectly, with the large number of 

immigrants from outside the city / outside the island, of course, it helps to move the 

economy and development in the Lombok island region can even become a booster for the 

economy in the Lombok region (Mustaqim et al., 2019). Based on several descriptions of the 

problems faced above, sometimes the economy of the Lombok Island region is influenced by 

labor from the island of Sumbawa, as well as capital formed and other factors. Even the 

conditions of economic growth between the two islands will influence each other. With the 

background of the problems described, this study aims to make a modeling of the economic 

growth of the NTB Government and the factors that influence it using the Spatial Bayesian 

Method.  

B. METHOD 

This type of research is quantitative. The method used is Bayesian Spatial. Bayesian 

Spatial Method is a term used to model spatial regression models with the help of bayesians. 

Such as the use of prior and posterior and full-conditional distributions in estimating 

parameters that cannot be accommodated by the maximum likelihood in general. The data 

used in this research is secondary data obtained from Central Statistics Agency NTB and 

State Electricity Company NTB. The data that becomes the object of research are data on the 

value of GRDP, labor, and the electrification ratio. Several stages of research can be described 

through the following steps : (1) Determine the response variable and predictor variable 

from the data that has been obtained, (2) Describe each variable in the study as an 

illustration of the economy in West Nusa Tenggara and the factors that are thought to 

influence it, (3) Identifying the relationship pattern between response variables and 

predictor variables through the Scatter Plot, (4) Assign a spatial weighting matrix for each 

area using the Queen Contiquity weight, (5) Testing the spatial aspects (spatial dependency 

and spatial heterogeneity) (Liu & Zhu, 2017), (6) Test the appropriate spatial model using 

the Lagrange Multiplier (Chica-Olmo et al., 2020), (7) Determine the likelihood function, (8) 

Set prior, (9) Get a joint distribution function (Joint Distribution) (Han et al., 2020), (10) 

Form a full conditional posterior distribution, (11) Carry out the Markov Chain Monte Carlo 

(MCMC) process (Seya et al., 2012), (12) Evaluating the model that has been formed , and (13) 

Interpret the model that has been obtained . 
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C. RESULT AND DISCUSSION 

1. Decription of NTB Economic Growth 

General information that can be explained from NTB's economic growth can be seen from 

descriptive statistics of NTB's GRDP growth. The average GRDP growth of NTB was 9772.78 

billion rupiah. The lowest GRDP was achieved by Kota Bima with a value of 4848 billion 

rupiah. Meanwhile, Central Lombok Regency received the highest GRDP with a value of 13771 

billion rupiah. The GRDP growth rate of each district / city in NTB is shown in Figure 1. 

 
Figure 1. Level of Distribution of GRDP 

 

2. Description of Factors Affecting NTB Economic Growth 

An overview of the labor, capital and electrification ratios that affect GRDP growth in NTB 

can be seen in Table 1. 

Table 1. Description of Factors Affecting Economic Growth in NTB 
Statistics 

 PDRB Modal Tenaga_Kerja RE 
Mean 9772,78 1624575499,89 3128,33 96,33 
Std. Deviation 3846,789 517632762,678 3046,783 10,513 
Minimum 2881 768070688 668 84 
Maximum 13771 2541232033 8588 116 
Sum 87955 14621179499 28155 867 

 

From Table 1, it can be illustrated that the average number of workers who contributed to the 

growth of NTB's GRDP was 3128.33 people with a minimum number of 668 people and a 

maximum of 8588 people. The district / city that gave the lowest contribution was Bima City 

and the highest was Central Lombok Regency. Furthermore, the average amount of capital 

channeled into NTB's GRDP growth was 1624575499.89 billion rupiah with a minimum 

amount of 768070688 billion rupiah and a maximum amount of 2541232033 billion rupiah. 

The district / city that gave the lowest capital contribution was Bima City and the highest was 

East Lombok. The electrification ratio provides information that the average electrification 

ratio that contributes to the growth of NTB's GRDP is 96.33 with a minimum amount of 84 

and a maximum of 116. The districts / cities that provide the lowest contribution are Bima 

City and the highest is West Lombok. 
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3. Relationship between Response Variables and Predictor Variables 

The relationship between the response variable and the predictor variable can be seen in 

the Scatter Plot in Figure 2. 

 
Figure 2. Scater Plot between Response Variables and Predictor Variables 

 

Based on Figure 2, it is known that the factors that influence the value of GRDP have a 

positive correlation pattern which means that the higher the labor, capital, and electrification 

ratios, the greater the resulting GRDP. In the plot of manpower to GRDP, there are still 

observations that are far from the linear line. This shows that the diversity of data is still quite 

high. The trend of data distribution from the scatter plot on capital tends to be higher than the 

other plot (Ma et al., 2015). 

 

4. Testing of Spatial Effects 

The hypothesis used in testing the spatial dependence with the LM test is as follows (Bera 

et al., 2019):  

𝐻0  ∶  𝜌 = 0   (there is no spatial dependency on the model) 

𝐻1 ∶   𝜌 ≠ 0  (there is a spatial dependency on the model) 

Testing of spatial dependencies using GeoDa software can be seen in Table 2. 

Tabel 2. Spatial Dependency Test 

TEST MI/DF VALUE PROB 

Lagrange Multiplier (lag) 1 1,471 0,225 
Robust LM (lag) 1 4,936 0,026 

  
Based on Table 2, it can be seen that there is a spatial dependency on the model. Referring 

to the significance of the Robust LM (lag) (Xu et al., 2020), the model formed is the Spatial 

Autoregressive (SAR) model (Kostov, 2013). States that the SAR model obtained through the 

spatial dependency test can indicate the formation of a new model or a specificity for the 

model, namely the Spatial Durbin Model (SDM) (B. Li & Wu, 2017).  

Heteroscedasticity testing was performed using the Breusch-Pagan test. The hypothesis 

used in the Breusch-Pagan test is (Marie Therese S. Sario, 2018): 

𝐻0  ∶  𝜎1
2 = 𝜎2

2 = ⋯ = 𝜎𝑛
2 = 𝜎2 (Homoscedasticity) 

𝐻1 ∶  there is at least one𝜎𝑖
2 ≠ 𝜎2 with  𝑖 = 1,2, … , 𝑛 (Heteroscedasticity) 
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The test results with the Breusch-Pagan test can be seen in Table 3. 

Tabel 3. Heteroscedasticity Test 

Breush-Pagan LM-statistic 11,908 

Chi-squared probability 0,0294 

Degrees of freedom 3 

 

Based on Table 3, it is known that the Breusch-Pagan value is 11.908, while the chi-square 

table value with 3 degrees of freedom at 5% alpha is 7.815. Based on the results obtained, it is 

concluded that reject H_0, which means there is heterogeneity in the data. 

 

5. Estimation Results and Significance Test of Model Parameters 

 Table 4 shows the results of the Estimation Spatial Model regression with Bayesian 

approach 

Table 4. Bayesian Spatial Model Estimation 

Variable Coefficient Std Deviation p-level 
Constant − 14,602 8,283 0,002 

Tenaga_Kerja 0,309 0,042 0,025 

Modal 0,834 0,072 0,012 

Rasio_Elektrifikasi 0,243 1,133 0,220 

W-Tenaga_Kerja 0,752 0,009 0,043 

W-Modal −0,062 0,051 0,344 

W-Rasio_Elektrifikasi 0,401 5,842 0,342 

Rho 0,899 0,037 0,129 

R-Squared 0,876 
  Significance = 10% 

 

The value of the coefficient ρ in Table 4 is positive, which is 0.899, with a p-level of 0.129. 

So it can be concluded that there is no significant relationship at α = 10%. A positive rho value 

indicates a spatial dependence that occurs between regions in NTB. Besides that, the 

coefficient value of the labor, capital, weighted labor variables is also positive and significant. 

Only the electrification ratio, weighted capital and weighted electrification ratio are negative 

and insignificant. In general, it can be concluded that the level of diversity of economic growth 

is indicated by the resulting R-squared value of 0.876. This implies that 87.6% of economic 

growth can be explained by the model formed. Meanwhile, 12.9% cannot be explained by the 

model, because there are other variables which actually influence but are not included in the 

model. 

The Bayesian Spatial Model that is formed can provide information that the magnitude of 

the GRDP (𝑦) value of an area in NTB, apart from being influenced by labor (𝑋1), capital (𝑋2), 

the electrification ratio (𝑋3) of the region, is also influenced by the GRDP value (𝑦) nearby 

area. Apart from that, it is also influenced by the workforce from other regions (𝑊𝑋1) which 

borders the area. An example of the Central Lombok model which has a spatial influence on 

the y variable and the x variable: 

 

�̂�𝑖 =  − 14,602 + 0,899 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑦𝑗 + 0,309𝑋1𝑖 + 0,834𝑋2𝑖 + 0,243𝑋3𝑖 
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+ 0,752 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋1𝑖 − 0,062 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋2𝑖 + 0,401 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋3𝑖 

�̂�𝐿𝑜𝑚𝑏𝑜𝑘 𝑇𝑒𝑛𝑔𝑎ℎ

=  − 14,602 + 0,899 (
1

3
) (𝑦𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝐵𝑎𝑟𝑎𝑡 + 𝑦𝐾𝑜𝑡𝑎 𝑀𝑎𝑡𝑎𝑟𝑎𝑚

+ 𝑦𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝑇𝑖𝑚𝑢𝑟) + 0,3096𝑋1 + 0,834𝑋2 + 0,243𝑋3

+ 0,752 (
1

3
) (𝑋1(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝐵𝑎𝑟𝑎𝑡) + 𝑋1(𝐾𝑜𝑡𝑎 𝑀𝑎𝑡𝑎𝑟𝑎𝑚)

+ 𝑋1(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝑇𝑖𝑚𝑢𝑟))

− 0,062 (
1

3
) (𝑋2(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝐵𝑎𝑟𝑎𝑡) + 𝑋2(𝐾𝑜𝑡𝑎 𝑀𝑎𝑡𝑎𝑟𝑎𝑚)

+ 𝑋2(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝑇𝑖𝑚𝑢𝑟))

+ 0,401 (
1

3
) (𝑋3(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝐵𝑎𝑟𝑎𝑡) + 𝑋3(𝐾𝑜𝑡𝑎 𝑀𝑎𝑡𝑎𝑟𝑎𝑚)

+ 𝑋3(𝐾𝑎𝑏 𝐿𝑜𝑚𝑏𝑜𝑘𝑇𝑖𝑚𝑢𝑟)) 

 

D. CONCLUSION AND SUGGESTIONS 

Based on the analysis and discussion carried out, it can be concluded that the magnitude of 

the GRDP value of an area in NTB is not only influenced by the number of workers, regional 

capital, but also by the GRDP and labor from other nearby areas, with a significance level of 

10%. The models formed for each observation in NTB are: 

�̂�𝑖 =  − 14,602 + 0,899 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑦𝑗 + 0,309𝑋1𝑖 + 0,834𝑋2𝑖 + 0,243𝑋3𝑖 

+ 0,752 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋1𝑖 − 0,062 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋2𝑖 + 0,401 ∑ 𝑊𝑖≠𝑗

9

𝑗=1

𝑋3𝑖 

 

Things that can be used as suggestions are related to the application of spatial bayesian to 

panel data and the use of weights other than queen such as costomize. 
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