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                    Abstract
Using a novel dataset constructed for this study, the spatio-temporal dynamics of income per capita across 34 provinces and 514 districts in Indonesia over the 2010–2017 period are analyzed. First, an exploratory spatial analysis suggests that spatial autocorrelation is only significant at the district level, and it appears to be robust from 2013 to 2017. Consequently, at this level, a spatial filtering model is used for decomposing income into a spatially independent component and a spatial residual. Next, through the lens of a distributional convergence framework, it was found that the spatially independent component shows less intra-mobility than the original income variable. When analyzing beta and sigma convergence, strong converging patterns are found for filtered variables and the speed is higher for the filtered data. Thus, it is argued that neighbour effects have played a significant role in slowing the pace of income convergence at the district level. In terms of provinces, beta convergence is reported and the distributional convergence framework suggests the formation of at least three clubs with high intra-distribution mobility for the upper end of the distribution. The article is concluded by relating these findings to some plausible policy interventions.
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	The changes in the number of districts can be found in the “Appendix”


	For a more detailed presentation of the distributional approach see Magrini (2009); Fischer and Stumpner (2010); Mendez (2018, 2017).


	the variable is transformed so that the average is 0 and the standard deviation is 1


	Data are available for the years 2010 to 2017. Considering transitions of five years, the mapping is the average of the pooled transition between 2010, 2011 and 2012 into 2015, 2016 and 2017.
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Appendix
Appendix
Districts interpolation
The Indonesia Central Bureau of Statistics has published periodically the data of Regional Gross Domestic Product Per Capita (RGDP Per Capita) at district (regencies and cities) level at current price. However, the sequential time series database of RGDP Per Capita at constant price at district level are difficult to obtain. Even if the data are available, the number of districts has been increasing over time due to the proliferation of administrative provinces and districts from the beginning of the decentralization period. The number of districts increased significantly from around 341 districts in 2000 to 514 districts in 2017 (See Fig. 16). Besides that, the year basis for calculating the constant price has changed several times. Therefore, in this paper, we construct the full balanced panel data for 514 districts level in Indonesia.
Fig. 16[image: figure 16]
Number of districts in Indonesia since 2000


Full size image

In this paper, we construct the RGDP Per Capita at constant price by calculating Gross Domestic Product (GDP) at constant price and population in all districts. To do so, we conduct interpolation or imputation to all missing value in both the Gross Domestic Product (GDP) at constant price and the number of populations. The interpolations were conducted to all missing values in 173 districts during the period of 2000 to 2017. In addition, we also made adjustment (replacement) on the historical data in some reference districts (origin districts), mainly in the period before they split-up into the other new district(s). This adjustment is conducted in order to avoid the structural break of the time series, i.e. the time series of reference districts before and after split-up.
To conduct the imputation, this paper uses a linear regression method with the reference districts and year as regressors, similar methods conducted by Kurniawan et al. (2019). The origin district is chosen as reference for imputation. We assume that the new district is having co-movement with its reference district. Since the all districts have their actual data at least since 2015, then the trend of the new districts refers to their actual data in the years when the data available and follow its reference district in the year when they are interpolated.
To illustrate the imputation method in this study, we use one of the proliferated districts and its reference district in Province of Jambi, which are the city of Sungai Penuh City and the regency of Kerinci. The city of Sungai Penuh separated from its origin district, the Regencey of Kerinci, and became a new district in October 2009. Therefore, data for the City of Sungai Penuh before 2010 are not available and the data for the Regency of Kerinci after 2010 will be drop significantly due to the administrative creation of new district. In order to solve missing data and the structural break due to the administrative creation of new district, this study conduct the imputation/interpolation as follows.
	
                      1. Constructing reference district and interpolated the new district data

                      The historical data of origin district before split-up and the sum of the composite of new district(s) data after the proliferation are used as reference district. In Fig. 17a, the reference district is the combination of the GDP data of Kerinci Regency in 2000–2009 before proliferation and the sum of the GDP data of Regency of Kerinci and City of Sungai Penuh after the proliferation in 2010–2017. This paper uses this reference data to conduct the imputation for the missing data of Sungai Penuh City before proliferation. The result can be seen in Fig. 17a.

                    
	
                      2. Data adjustment for origin district

                      Since the origin district were split-up into new district, the time series data may have structural break, especially during the proliferation year. Therefore, the time series data of origin district are adjusted by subtracting the time series data of reference district with the imputed data of new district before the proliferation year. Basically, this calculation will give a similar pattern of the origin district, see Fig. 17b. The comparison of imputed GDP data for Kerinci Regency and Sungai Penuh City can be seen in Fig. 17c and the sum of both districts is equal with the reference districts.

                    
	
                      3. Constructing population data

                      The missing data of total population in each district are imputed using linear calculation of the share of population to total province population. This paper uses the population data in each district from INDODAPOER-World Bank and population data at province level from Central Bureau of Statistics as a basis data for interpolation.

                    
	
                      4. Calculating GRDP Per Capita Data

                      Since the interpolation for both RGDP and total population at district level are done, the next step is calculating RGDP Per Capita at constant price for all districts. RGDP Per Capita at constant price for districts level are obtained by dividing Regional GDP (as numerator) by the total population (as de-numerator) in each district. Both the database for Regional GDP and Regional GDP Per Capita at districts level in this paper have been adjusted using the latest constant price 2010. As an example, the comparison of RGDP Per Capita at districts level between Kerinci Regency and Sungai Penuh City can be seen in Fig. 17d.

                    

Fig. 17[image: figure 17]
Comparison of Imputed Data and Its Reference


Full size image

This study realises the measurement error that can be exist caused by the imputation/interpolation approach. However, this study uses actual data of the proliferated districts and reference districts, particularly the data after 2011 that have already used the constant price 2010 as price basis. In addition, this study also carefully compares the imputed data of proliferated districts with its reference districts. The data is stored in https://zenodo.org/record/4428102 and it can be freely used (as long as it is appropriately cited).
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