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                    Abstract
The primary source of national/provincial output growth between input growth/factor accumulation growth (“perspiration growth”) and total factor productivity (TFP) growth (“inspiration growth”) has been long debated in Indonesia. Differing from the existing decomposition studies using the growth accounting analysis and stochastic frontier analysis, we applied a non-parametric frontier analysis method based on conventional and bootstrap data envelopment analysis to examine the sources of the national/provincial output growth for 1990–2015. We found that Indonesia’s national/provincial output growth is dominantly attributed to output growth due to input growth. Additionally, the national output growth largely relies on input growth in four on-Java Provinces—West, East, Central Java and Jakarta. Output growth due to TFP growth, which consists of output growth due to efficiency and technological growth, plays a minor role. Consequently, Indonesia experienced “perspiration growth” rather than “inspiration growth” in 1990–2015. The neoclassical model assumes that technological progress is essential for sustainable economic growth as factor accumulations exhibit diminishing returns and efficiency gains cannot recur once the frontier is reached. After 2000, there has been a rise in Indonesia’s technological growth, but factor accumulation has still been more substantial. The Indonesian government should coordinate policies promoting factor accumulation and TFP growth to facilitate sustainable economic growth in the future.
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                    Notes
	See Table 3 in the Appendix for the provincial output and input values, along with the provincial abbreviation codes.


	Kalirajan et al. (1996) proposed the SFA-based output growth decomposition approaches; however, they did not present the results. Instead, they only presented the province-level TFP growth rates in the agricultural sector in China for 1970–1987.


	Kalirajan et al. (1996) decomposition technique is different from that of Färe et al. (1994). Kalirajan et al. (1996) used SFA to derive the projected output values and then additively decomposed the output growth into output growth due to input growth, due to technological change, and due to efficiency change. Färe et al. (1994) used DEA to derive the TFP change and then multiplicatively decompose it into technological change and efficiency change. In our decomposition study, we use Färe et al. (1994) technique to derive the DEA-based projected output values and then apply Kalirajan et al. (1996) technique to additively decompose output growth into three growth components.


	The TFP growth rates based on the Malmquist productivity index (MPI) can be computed from these four ratios as \({\left(\frac{\left({Y}_{i0}^{{t}_{0}}/{Y}_{i0}^{{t}_{0}**}\right) }{\left({Y}_{i0}^{{t}_{0}}/{Y}_{i0}^{{t}_{0}*}\right)}\times \frac{\left({Y}_{i0}^{t}/{Y}_{i0}^{t**}\right)}{\left({Y}_{i0}^{t}/{Y}_{i0}^{t*}\right)}\right)}^{1/2}\) (Färe et al. 1994). However, our study does not present the results for MPI-based TFP growth, as this issue is outside its scope. See Kataoka (2020) for a comprehensive analysis of Indonesia’s provincial MPI-based TFP growth.


	We define the human capital variable as follows:
$$ H_{it} = \mathop \sum \limits_{j = 1}^{m} \left( {ey_{j} \cdot \frac{{L_{ijt} }}{{L_{it} }}} \right), $$

where \({H}_{it}\) is the human capital value in province i and year t,
\({ey}_{j}\) is the year of education in which the labor force holds j’s educational attainment (j = 1,…, m),
\({L}_{ijt}\) is the number of labor force with j’s educational attainment in province i and year t, and.
\({L}_{it}\left(={\sum }_{j=1}^{m}{L}_{ijt}\right)\) is the number of total labor force in province i and year t.
The labor statistics provide labor force estimates of the nine educational attainment categories from no schooling to university degree (m = 9). We consider that the education year for each category has a corresponding education year. For example, the education year that labor force holds no schooling (university degree) is zero (16).


	The eight newly established provinces are North Maluku (Maluku, 1999), West Papua (Papua, 1999), Banten (West Java, 2000), Bangka-Belitung (South Sumatra, 2000), Gorontalo (North Sulawesi, 2000), Riau Islands (Riau, 2002), West Sulawesi (South Sulawesi, 2004), and North Kalimantan (East Kalimantan, 2012). It is noted that the original province and year when the new province was established are shown within parentheses (Kataoka 2020).


	Table 3 in Appendix shows the output and factor input data of all 26 provinces.


	In the computation of the bias-corrected estimation, we applied the homogeneous smoothed bootstrap DEA measure for 1995 and 2000 and the heterogeneous method for the remaining years, following the nonparametric tests of independence.


	The bar graphs for the quinquennial sub-periods show the gaps between each growth component in the target year t and t − 5 (t = 1995, 2000, 2005, 2010, and 2015). For example, the sub-period input growth value over 1990–1995 is IDR 490 trillion, computed as \(\left({DI}_{it}-{DI}_{it-5}\right)\) where \(t = 1995\).


	Combining the decomposition analysis in the long-term and short-term perspective possibly derails our main analysis. See Kataoka (2020) for the details of the TFP changes for the 1997–1998 Asian economic crisis.
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