International Journal of Business and Economic Development  Vol. 2 Number 2 July 2014

Economic geography of electricity consumption:
do regional characteristics matter in Indonesia, 1993-2010?

Timotius D. Harsono
Gadjah Mada University, Yogyakarta, Indonesia
National Resilience Institute Republic of Indonesia

Mudrajad Kuncoro
Faculty of Economics & Business
Gadjah Mada University, Yogyakarta, Indonesia

Keywords
Electricity Consumption, GRDP, Discriminant Analysis, Regions, Economic Corridor

Abstract

Indonesia faces unique challenges in developing appropriate electricity policy to deal with its
underdeveloped regions. This paper attempts to explore some spatial patterns of electricity consumption in
14 PLN's distributive regions over the period of 1993-2010. Our analysis pioneers the study of
Indonesia’s electricity consumption and regional development that incorporates ‘geography’.
Discriminant analysis proves to be useful as the basis to integrate the formulation of regional electricity
development policy. The findings suggest that Indonesia needs development policies that incorporate
regional variations in terms of population, industrialisation, electricity development and poverty. More
importantly, Indonesia can enhance the performance of regions by taking into account the spatial
dimension of population, industrialisation, electricity development and poverty. Our findings offer some
insights about spatial aspect of the Indonesia’s electricity consumption and regional development.

1. Introduction

As the world largest archipelago consisting of more than 17 thousand islands and the
fourth most populous country in the world with 241 million inhabitants scattered across 33
provinces, Indonesia faces complexity in developing energy policy that can boost its
underdeveloped regions. Geographically, Indonesia has a unique combination of economic
potentials with regions and corridors having its own strategic future roles in achieving its 2025
national objective. On 27 of May 2011, the current government launched Master Plan for
Acceleration and Expansion of Indonesia Economic Development (MP3EI) by setting six major
economic corridors.

The MP3EI has vast projects in scope aiming to turn Indonesia into a developed country
with one of the world’s largest economies. Aside from insufficient funding for infrastructure
development from central and local government, one of the key issues is that the
implementation of electricity development policy has not been elaborated in the MP3EI
document. Java and Sumatra economic corridors which represent Indonesia’s Western Region
(Kawasan Barat Indonesia, KBI) have played much more dominant economic role than Indonesia’s
Eastern Region (Kawasan Timur Indonesia, KTI). In 2010, KBI contributed about 81.2% of
Indonesia’s economy while the economy of KTI accounted for only about 18.8% of Gross
Domestic Product (GDP). In terms of electricity, the figures are more pronounced: KBI
accounted for about 92.77% of national electricity consumption but KTI only enjoyed about
7.23%. Generating electric power capacity growth in Indonesia has lagged behind the pace of
electricity demand growth, leading to power shortages and a low electrification ratio. In 2013,
around 76% of Indonesia's population had access to electricity. The uneven geographic
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distribution of electricity consumption, power shortages and relatively low electrification ratio
are largely unexplored.

In the context of regional development, Indonesia is an excellent laboratory for studying
the electricity consumption due to its unique geographical and demographical conditions. KBI
covering Java and Sumatra islands is relatively much more developed when compared with KTI
that covers Kalimantan, Sulawesi, Bali-Nusa Tenggara and Maluku-Papua. The disparity
between Western and Eastern Indonesia in term of its regional electricity consumption and
Gross Regional Domestic Product (GRDP) strongly suggest the importance to explore economic
geography of electricity consumption in PLN’s (Perusahaan Listrik Negara, State Electricity
Company) distributive regions which are regrouped into 6 economic corridors. Electricity
consumption has played an important role in Indonesia's regional development. Adequate
electricity supply to meet the actual demand of industrial and household sectors will support
rapid industrialisation and improve electrification ratio in underdeveloped regions. It is evident
that electricity is one of the most important modalities to support a sustainable regional
development.

Our aim here is to explore the Indonesia’s economic geography of electricity consumption.
How do regions vary in terms of electricity consumption and income per capita? Some
hypotheses that will be tested are: (1) greater population within a region corresponds to greater
probability for such region to have a higher consumption of electricity and higher GRDP per
capita; (2) higher degree of industrialisation, as reflected by share of manufacturing industrial
sectors to GRDP, tends to enhance the probability for those regions to have a higher
consumption of electricity and GRDP per capita; (3) greater role of electricity to GRDP within a
region tends to induce probability for the respective region to have a higher consumption of
electricity and GRDP per capita; (4) higher poverty rate will lead to lower electricity
consumption and income per capita.

The outline of this paper can be described as follows. First, it will highlight some literature
survey on electricity consumption and regional economic growth. Second, it will describe briefly
on the data and methodology. Third, our study will also examine the spatial patterns of the
electricity consumption and regional income in the 14 PLN'’s distributive regions by using
discriminant model to show some key factors beyond regional diversity. Finally, concluding
remarks and policy implications will be given in the final section.

2. Literature Review

The purpose national electricity policy, based on the Electricity Law No. 30 year 2009, in
particular article 2.2, is to secure the availability of sufficient and good quality electric power
with affordable price to increase the welfare of all Indonesians (MEMR, 2011). PLN is a state-
owned enterprise and mandated by the law to provide electricity service as a single operator. As
the main objective of the electricity law is to improve the welfare of people and to support the
economic growth, the government has a priority to fulfill electricity demand of households and
industrial sector (MEMR, 2010). The policy direction and strategy are incorporated in some
official documents, such as Energy Outlook 2008-2010, Annual State Budget and Expenditure
Report (Nota Keuangan and RAPBN) and MP3EIL The general policy in energy sector, including
electricity, is mostly supply and price oriented. The electricity price is set by the government
involving huge subsidy, which is mostly aimed to control the inflation level. Table 1 shows that
electricity and fuel subsidies have largely predominated the Indonesia’s government subsidies
during 2007-2013.
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2007 2008 2009 2010 2011 2012 2013
Item ST pReZee G AT Revised
AL AL Audited Budget Budget

A. Energy 116,865.90| 223,013.20| 94,585.90| 139,952.90| 255,.608.8B0| 202,353.20| 274,743.00
1. Fuel Subsidy 83,792.30| 139,106.70 45,039 40 82,351.30| 165,161.30| 137,379.80| 193,805.20
2. Electricity subsidy 33,075.50| B3906.50| 4954650 57.601.60( 90.447.50( 64,.973.40( B0,937.80
B. Non Energy 33,34R.60 $2,278.20| 43,496.30| 52,754.10 30,749.40| 42,723.10| 42,475.60
1 Food subsidy 6,584.30 12,095.90 12,987.00 15,153.80 16,539.30 20,926.30 17,197.90

2. Fertilizer Subsidy 6,260.50 15,181.50 18,329.00 18,410.50 16,344.60 13,958.60 16,228.80
3 Seed Subsidy 479 985.2 1,597.20 2,177.50 96.9 1295 1,454.20
4. Public Service Obligation 1,025.00 1,729.10 1,339.40 1,373.90 1,833.90 2,151.40 1,521.10
S Interest Subsidy on Credit 3475 939.3 1,070.00 823 1,522.90 1,293.90 1,248.50
6. Cooking OIl Subsidy 24.6 1088 - - - - -
7. Tex Subsidy 17,113.60 21,018.20 8,173.60 14,815.10 3,411.80 4,263.40 4,825.10
8. Soybean Subsidy - 22%.7 - - - - -
9, Other Subsidy 1,514 00 - - - - - -
fotael 150.214.50| 275.291.40| 138,082.20| 192,707.00| 295,358.20| 245.,076.30| 317.218.60

Source: MoF (2013)
Table 1: Indonesia’s government subsidies, 2007-2013 (in billions rupiah)

The consumption of electricity for industry and business sectors is closely related to the
quality of economic growth (Figure 1). An adequate primary energy and electricity
infrastructure development are definitely required to increase the capacity of electric power
supply. So far, the electricity policies and regulations emphasize more on the supply side, rather
than driven by the actual demand. In the last few years, the electrification ratio has increased
significantly from 62% (2005) to 67.2% (2010). In 2014, electrification ratio is projected to reach
80%. However, the disparities among regions within Indonesia still remain a serious challenge.
Jakarta region, as the capital of Indonesia, is the only province with 100% electrification ratio,
while the ratio for other provinces is ranging from 30% to 80%. The electrification ratio of many
provinces is still as low as 30% to 58%, significantly lower than other developing countries with
the similar level of income per capita. In terms of regional economic development, regional
inequality tended to increase during the period of 2001-2010 due to between-island and within-
island inequality (Kuncoro, 2013a).
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Source: Compiled from BPS (2011a, 2011c); MEMR (2010)
Figure 1: National Share of GRDP and Regional Electricity Consumption
(% Share of Total Indonesia), 2010
MP3EI is driven by the vision to create a self-sufficient, advanced, just, and prosperous
Indonesia. The MP3EI vision is achieved through some strategic initiatives: (1) Encourage a
large scale investment realisation in 22 main economic activities; (2) Synchronise national action
plan to revitalise the real sector performance; (3) Develop centres of excellence in each economic
corridor (CMEA, 2011). SBY’s government implements MP3EI as the main strategyies by
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utilising the basic principles and success for acceleration and expansion of economic
development. This masterplan has two key factors, i.e. acceleration and expansion.
‘Acceleration’ is a strategy that enable Indonesia to accelerate the development of various
development programs, especially in boosting value added of its prime economic sectors,
increasing infrastructure development and energy supply, as well as the development of human
resources, science and technology. The government also pushes for the ‘expansion’ of
Indonesia’s economic development so that the positive effects of Indonesia’s development can
be felt not only at each and every region in Indonesia, but also by all components of the
community across Indonesia. Although MP3EI contains the main direction of development for
specific economic activities, one of the key issues is that the implementation of electricity
development policy has not been elaborated in the MP3EI document.

Most of past studies have applied the Granger causality analysis with ECM techniques to
identify the causal relationship between electricity consumption and economic growth.
Causality tests between electricity consumption and GDP in Indonesia and Asian countries have
been examined earlier by Murry and Nan (1996) using 1970-1990 period, Yoo (2006) using 1971-
2002 period, and Harsono and Kuncoro (2013) using 1984-2000 period. The causality test
performed by Chen, et al. (2006) using Granger causality test and Error Correction Model (ECM)
found a long run relationship moving from electricity consumption to economic growth. These
causality analyses have a number of shortcomings, in particular: first, either short-run or long-
run directional relationship indicates that so far the policy implementation in electricity sector
has been driven by “ad-hoc” approach; second, there is a limited insight on regional policy with
respect to low electrification ratio, high incidence of poverty, and non-industrial regions in KTI;
third, they neglect regional variations within a country. The role of sub-national region,
province, district, and city in affecting the location of economic activity would appear to be
more important. Numerous studies from the field of socio-economic restructuring and structural
change have emphasised recently the growing importance of regions and their new role as basic
economic actors in the configuration of a new spatial pattern of economic development
(Rodriguez-Pose, 1998: chap.3).

Unlike majority of previous studies, this study used combination of regional spatial data
and discriminant model to identify electricity consumption and regional economic performance
for Indonesia. This study will fulfil the gaps, especially studies regarding electricity
consumption and regional economic performance for Indonesia using a multivariate
discriminant modelling.

3. Methodology
(i) Data

Spatial data mining refers to the process of extracting significant implicit knowledge from
large amounts of spatial data. In general, spatial data mining techniques extract patterns of three
different types (Koperski and Han, 1995; Megalooikonomou, et al. 2008): spatial characteristics
(general characteristics and patterns of a spatial-entities set, such as precipitation patterns in
meteorological maps), spatial associations (implications and associations among spatial features),
and spatial discriminant patterns (contrasting discriminative characteristics of distinct spatial
entity classes). Classification in the context of spatial data is defined as the process of assigning
non-spatially related labels to classes of spatial entities. For this purpose, discovering spatial
patterns that are discriminative among classes is very useful. Discovering such patterns is the
main focus of this paper.

Instead of using only aggregate data of Indonesia as one analysis unit, this study will use
pooling data of real GRDP of 33 provinces. The annual data for real GRDP are obtained from
Badan Pusat Statistik (BPS) and the annual data for electric power consumption are obtained

www.ijbed.org A Journal of the Academy of Business and Retail Management (ABRM)


http://www.ijbed.org/

International Journal of Business and Economic Development  Vol. 2 Number 2 July 2014

from PLN. However, electricity consumption data are based on the 14 PLN'’s distributive
regions. To combine those two different data sets, the GRDP data are then regrouped into the 14
PLN’s distributive regions. In Indonesia, regions are usually interpreted as provinces and
districts (municipalities and cities) based on administrative reason. However, PLN classifies
regions based on a set of provinces or just a province. Recently, the SBY regime introduced
economic corridors as “regions” consisting of several provinces in the same island or several
island forming as a corridor. Table 3 summarizes different concepts of regions in Indonesia.
Therefore, our study attempt to test these different concepts of regions by using discriminant
analysis. Both set of data are also regrouped into 6 economic corridors in line with the MP3EIL
namely Sumatra, Java, Kalimantan, Sulawesi, Bali-Nusa Tenggara, and Papua-Maluku (Table 2).
The period of 1993-2010 is determined based on the availability of regional electricity
consumption and regional income data. The real GRDP data are expressed in rupiah at constant
price 2000 over the period 1993-2010 while the electric power consumption is expressed in unit
of Kilowatt hours (KWh). The discriminant analysis is performed by using SPSS 21.0 version.

Provinces Distributive Regions of PLN Economic Comidors
1. Nangroe Aveh Darussalam [NAD) 1. NAD Region
2. North Sumatra 2. North Sumatra Region
3. West Sumaira 4, Riau {5. Riau Islands 3. West Sumatra and Riau Region L SUMATRA
5. South Sumatra 7. Jambi ls. Bangka Belitung islands
14, South Sumatra Region
19. Bengkuly 10. Lampung 5
11. West Java 12. Jakarta Special District {DKI]  |13. Banten 5. West Java and DKI Region
14 Ceniral Java 15. Yogyakarta Special District (DIY} 16. Central Java anc DIY Region LIAVA

16. East Java 7. East Java Region

i19. East NusaTenggara |8, Bali, West and East Nusa Tenggara Region 3. BALI- NUSA TENGGARA

17. 8ali 18. West Nusa Tenggara

20. West Kalimantan 9. West Kalimantan Region

4. XALIMANTAN

21, Central Kalimantan | 22. South Xalimantan {23. East Kalimantan(®) 10. Central, South, and East Kalimantan Region

24. North Sulawesi |25, Central Sulawesi {26. Gorontalo 11, Suluttengso Region

. I — - - 3 5. SULAWESI
27, South Sulawesi |28, West Sulawesi {25. South-East Sulawesi |12 Sulselrabar Region
0. Maluku 31. North Maluku 13. Maluku Region = ;
= 6. PAPUA - MALUKU
32. Papua 33, West Papua 14, Papua Region

Nates: {*): Based on the Eaw No. 2 2 part of East Kaimantas Proviece was daciared in 2012 as fhe 33th province of Indonzes samed as Nocth Kaltnaetan provmce

Source: PLN (2011); BPS (2011); CMEA (2011: 51, 74, 96, 120)
Table 2. Provinces, PLN distributive regions, and economic corridors

For each economic corridor, the SBY regime set its MP3EI's theme and provincial
coverage. Sumatra economic corridor which connects its main economic centres from Banda
Aceh (in NAD province), Medan, Pakanbaru, Jambi, Palembang, and Bandar Lampung is set as
a centre for production and processing of natural resources as the nation’s energy reserves. Java’s
economic corridors connecting its main economic centres from Banten, Jakarta, Bandung,
Semarang, Yogyakarta, to Surabaya is set as a driver for national industry and services provision.

Major economic centres of Kalimantan corridor involving Pontianak, Palangkaraya,
Banjarmasin and Samarinda is designed for a center for production and processing of national
mining and energy reserves. Sulawesi corridor is expected to be production and processing centre of
agricultural, agriculture, fisheries, oil and gas, and mining national, and become the forefront in serving
markets of East Asia, Australia, Oceania, and America via its major centres (Makassar, Mamuju, Kendari,
Palu, Gorontalo, Manado). Major economic centres of Bali-Nusa Tenggara corridor are Denpasar,
Lombok, Kupang. Papua-Maluku corridor have been designed to be the centres for development
of food, fisheries, energy and national mining that connects its main economic centres from Ambon,
Sofifie, Sorong, Manokwari, Timika, Jayapura and Merauke.

Table 3 shows the economic indicators and characteristic of electricity consumption in
each economic corridor that indicate the occurance of regional variations. The highest electricity
consumption per capita is in Java (874.70 Kwh/capita), followed by Sumatra (388.64
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Kwh/capita), Kalimantan (372.13 Kwh/capita), Bali-Nusa Tenggara (325.90 Kwh/capita),
Sulawesi (313.12 Kwh/ capita), and Papua- Maluku (195.93 Kwh/ capita).

Electricit
Population GRDP sz;::" Consumptl‘::m
Corridors Per Capita
R R
— % |Mimens | % | wiitions | millions | WM
Sumatra 22.43 50,63 21.07 4G7.82 9.24 488.64
Java 55.78 125.97 61.05 1355.44 10.76 874.70
Kallmantan 6.11 13.78 | 8.57 19016 13.80 37213 |
Sulawesi 7.17 16.21 4.81 106.82 6.59 313.12
Bali Nusa Tenggara 5.78 | 13.07 | 2.77 61.43 a4.70 325.90 |
Papua-Kepulauan Maluku 2.73 6.16 | 1.73 38,50 | 6.25 195.93
“Indonesia | 100.0* | 225.82* | 100.0* | 2220.18% |  9.84%% 644.4G%*
* = total
** = average

Sources: Calculated from BPS (2011); PLN (2011)
Table 3: Electricity Consumption and Economic Indicator of Indonesia’s
Six Economic Corridors (2010)

Java is one of the smallest corridor in terms of size of island among others but it has the
highest concentration of 55.78% of total population, followed by Sumatra with 22.43% of total
population. Java and Sumatra regions represent the KBI with 30.63% of the total area and 78.21%
of the total population of Indonesia. In terms of GRDP, KBI contributes 82.12% of the national
GDP. In contrast, the other four corridors within KTI, i.e. Kalimantan, Sulawesi, Bali-Nusa
Tenggara, and Papua-Maluku, only account for 6.11%, 7.17%, 5.78%, and 2.73% of the total
Indonesia’s population respectively. In terms of income per capita, Kalimantan with Rp13.8
millions per capita has the highest income per capita among all other regions, followed by Java
(Rp10.76 million per capita), Sumatra (Rp9.24 million per capita), Sulawesi (Rp6.59 million
capita), Papua-Maluku (Rp6.25 million per capita), and Bali-Nusa Tenggara (Rp4.7 million per
capita).

KBI region with only representing 30.63% of the national territory has a portion of 78.21%
of national population and 82.12% of GDP. In contrast, KTI region, representing 69.37% of the
national territory, has only a portion of 21.79% population and contributes only 17.88% of
national GDP. The imbalanced population concentration and economic activities between KBI
and KTI regions have created serious disparity across regions, between and within islands in the
Indonesia’s economic development (Kuncoro, 2013, 2012).

KBI with only representing 30.63% of the national territory has a portion of 78.21% of
national population and 82.12% of GDP. In contrast, KTI, representing 69.37% of the national
territory, has only a portion of 21.79% population and contributing only 17.88% of national GDP
(Table 3). The imbalanced population concentration and economic activities between KBI and
KTI regions have created serious disparity across regions, between and within islands in the
Indonesia’s economic development (Kuncoro, 2013, 2012).

(ii) Discriminant Model

One of major issues in economic geography (Fujita, et al., 1999; Krugman, 1995; Kuncoro,
2012b, 2013a) is related to where the economic activities take place and why do electricity demand
and supply are concentrated geographically in some regions. More specifically, we will use
discriminant analysis to address the following issues. Discriminant analysis is widely applied to
serve the dual objectives of discrimination and classification. Group separation is achieved by
means of a discriminant function, while identification of future individual is handled through a
classification rule (Krzanowski and Marriott, 1995: 1).

Unlike regression analysis, the objective in discriminant analysis is to find a linear
combination of the predictors that minimise the probability of misclassifying individuals or
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objects into their respective groups (Dillon and Goldstein, 1984: 360-3). Discriminant analysis is
a statistical technique for classifying individuals or objects into mutually exclusive groups on
the basis of a set of predictors. The overall test of relationship between predictors and groups in
the discriminant analysis is the same as the test of the main effect in multivariate analysis of
variance (MANOVA), where all discriminant functions are combined and grouping variables
are considered simultaneously (Tabachnick and Fidell, (1996). Therefore, MANOVA allows us to
look at how groups differ, while discriminant analysis allows us to predict what factors
discriminate between two or more groups. Detecting spatial sub-regions that are discriminative
among different classes using multivariate discriminant models have been applied extensively
in regional information system with three dimensional image data (Megalooikonomou et al.
2008), industrial districts in Indonesia (e.g. Kuncoro, 2013b), grain marketing system in USA
(Baldwin et al. 1984), and distinguishing between breeds of Nigerian sheep (Yunusa et al. 2013).

The discriminant function analysis was performed to show what predictors are the key
factors in explaining four regional groups (Table 5). The 14 regions in Indonesia can be divided
into four groups based on GRDP per capita and Regional Electricity Consumption (REC) per
capita. The former reflects to what extent a region performs; while the latter indicates regional
performance in terms of electricity consumption per person. Regional groups that treated as
dependent variables are: low electricity consumption and low income (D1), low electricity
consumption but high income (D>), high electricity consumption but low income (Ds), and high
electricity consumption and high income (D4). These groups are slightly different with previous
studies that use provincial economic growth and GRDP per capita (Hill, 1989; Kuncoro, 2004,
2012a, 2013a). The discriminant analysis was performed to explain what are the key
determinants beyond 4 regional groups. Modelling using discriminant approach is suitable
given the data available. As has been explained in section 3.i, this study attempts to
explore spatial discriminant patterns by contrasting discriminative characteristics of distinct
spatial entity classes using some predictors: (a) Population (POP), (b) Industrialisation (IND), (c)
Electricity (ELEC) and (d) Poverty (POV). Our discriminant function is based on the following
equation:

D; = dj POP + dp IND + dis ELEC + diy POV
Each predictor is selected based on relevant theories and previous studies. The following will
elaborate some key reasons and hypotheses for each predictor.

R gziaorn MEC oy Capita €SN oy Coapita Hogional CSrowups™
NAD L% LO, 133 . az2a 2
North Surmatre s26 G, AaDma,12% =
WVWent Swurmatera B Risa 273 LA, 7A7.2a8 =2
Saouth Surmatra L70 4,842,236 a
Eant Jmve A0 G,.e25, 087 =
Cenmtral Java & DY 272 A,034,.242 1
Wast Jave & DK) Sas LA, &EO7,. 327 <3
Weant Kalirmamntan 170 5,156,765 1
Central, South £ East Kalimantan 285 LS, 044, 208 <A
Suluttengro 160 4,650,988 1
Sulzelrmibar 1ma A, 207,715 1
Bali, West and East Nusa Taenggara A5 2,619,958 A
Malulea 152 9,121,890 =
Popum 150 2, , 248 2
ANverage 274 7.5
v
o

T Y ources: Calculated from PLN (2011) and BPS (2011)

Table 5: REC and GDRP in PLN’s Distributive Regions, 1993-2010
Population (POP). Krugman (1991: 23-4) argued that more populous locations will attract
concentrations of manufacturing production, assuming that those locations offer a sufficiently
larger local market than others, and that fixed costs are large enough relative to transport costs.
We use the total population of 14 regions (POP) as a proxy for market size. This variable has also
been used to show the effect of generically named external economies of urbanisation (Costa-

Compi and Viladecans-Marsal, 1999: 2090). We will test the hypothesis whether a greater
population within a region corresponds to greater probability for such region to have a higher
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consumption of electricity and higher GRDP per capita.

Industrialisation (IND). The study of Adams and Pigliaru (1999) in Western European
countries suggest that industrial output growth is positively associated with overall
productivity growth. Those regions are still characterized by large differences in terms of
sectoral specialisation, productivity levels, and growth. These differences appear to play a
crucial role in determining the overall growth rate of regional economies. Therefore, we will
examine to what extent higher degree of industrialisation, as reflected by share of
manufacturing industrial sectors to GRDP, tend to enhance the probability for those regions to
have a higher consumption of electricity and GRDP per capita.

Electricity (ELEC). Figure 2 shows the disparity between eastern and western Indonesia
in terms of electrification ratio. The eastern part of Indonesia, especially Papua, West Nusa
Tenggara (NTB), East Nusa Tenggara (NTT), South-East Sulawesi (Sulteng), South East Sulawesi
(Sultra), and Gorontalo have relatively very low electrification ratio. It shows that those regions
in eastern Indonesia with low electrification ratio also have low GRDP per capita. The regional
investment for electricity sector has significant contribution towards economic performance of
regions. The use of electricity may adversely affect economic growth while increase in electricity
may contribute the economic growth (Altinay and Karagol, 2005; Shiu and Lam, 2004). Thus, we
will test the hypothesis whether a greater role of electricity to GRDP within a region tend to
induce probability for the respective region to have a higher consumption of electricity and
GRDP per capita.

Poverty (POV). Figure 3 shows the spatial pattern of poverty in Indonesia. Kuncoro
(2013a) found that high incidence of poverty is concentrated geographically in the Indonesian
eastern regions. The pattern is found in the KTI provinces, in particular Papua, West Papua,
Maluku, NTT, NTB, Gorontalo, Central Sulawesi, which have poverty rate about 15-31.24%,
higher than the national average which is 13.33%. By contrast, the western regions of Indonesia
generally have lower poverty rate than the national average. Therefore, we will test the
hypothesis whether higher poverty rate will lead to lower electricity consumption and income
per capita.

REALIZATION (Yo.r) PLANNING (V..')

Figure 2: Electrification Ratio by Province, Indonesia 2005-2014

4. Findings and Discussions

Overall, our discriminant model allocates correctly more than 92.5% of the original group
cases. Table 6 provides a classification summary for the model, which incorrectly allocates only
11 regions to low electricity and GRDP, 3 regions to high GRDP and low electricity, and 5
regions to high electricity and GRDP. In terms of high electricity and GRDP, the model allocates
perfectly 36 cases. As a result, the correctly predicted group membership is 100% for high
electricity consumption and GRDP, 86.1% high electricity consumption and low GRDP, 95.8% to
high GRDP and low electricity consumption and 89.8% for low electricity and GRDP.
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Source: Compiled from BPS (2011a, 2011c)
Figure 3: Poverty Map by Province in Indonesia, 2010 (%)

The results of a direct discriminant function analysis using four predictors suggest that
population plays a key role as the best predictor in discriminating 14 regions by electricity
consumption and GRDP per capita (Table 6). The coefficient for this variable shows a positive
sign. This implies that the higher the number of population in a region the more likely that
electricity consumption and GRDP per capita will increase. The findings supports Krugman'’s
study (1991: 23-4) arguing that more populous locations will attract concentrations of
manufacturing production, and hence, induce electricity consumption and income per capita.

The coefficient of electricity per GRDP shows a positive sign (Table 7). This implies that
the higher the number of electricity per GRDP in a region, the higher the electricity consumption
and GRDP per capita. The finding is consistent with some previous studies (Altinay and
Karagol, 2005; Shiu and Lam, 2004) that increase in electricity contributed to the economic
growth. The coefficient of industry per GRDP shows a positive sign. This implies that the higher
the number of industry per GRDP in a region, the higher the electricity consumption and GRDP
per capita. Our analysis shows that the industrial output growth is positively associated with
overall productivity growth, and hence, increase the GRDP per capita. Our finding supports the
study of Adams and Pigliaru (1999: 213-221) in Western European countries.
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i Low Electricy and Low and Low | High Electricy — - -
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GRDP SN ONV S v levi T Ly v iRlito L vy
: { High Elactricy and GRDP 0 0 0 36 36 p"?“"’r i L N’ . ”A‘:' [ ”'"‘4
{% LovElodcymdGROP [ ses[  of e s3] tooo] [YevaCamidor R e AU
{ High GRDP and Low 0 053 42 Y IO I 13 v o7 S Rt § R/ G 1
i Electricy LT R O IR ) N—
iBlecticy .. IS | Wswesmswar i) owsusorswantie)| ISrevsrsrerend | e O A ; e
{ High Elactricy and Low 0 13,9 8.1 o Tiooo| | Kelimantan Comidor 145 - 140 -3
‘G—@pr— T e T L s saai SumateaComider ™ [ ST ) R 5 I IR [
! High Elactricy and GRDP 0 0 0 1000 100,0

e zinal groupad cases comactly classifiad.
Table 6: Classification Results

As shown by Figure 4, there was a positive association between industrial density and
population density across regions in Indonesia The positive coefficient of population density
and income per capita shows that both scale of economies and large market size explain regional
localisation over time that attract industries especially Large and Medium Enterprises (LME).
Our study is in line with Kuncoro and Putro (2013) that found industrial and population
density are the two key predictors in geografic concentration of economic activities in Indonesia.

The coefficient of poverty in a region shows a negative sign. This implies that the higher
the poverty rate in the region, the the more likely that electricity consumption and GRDP per
capita will be low. In the core and periphery model, core regions usually have high electricity
and GRDP per capita, while the periphery regions tend to have low electricity and GRDP per

Table 7: Structure Matrix
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capita. Fujita et al. (1999: 61-77) argued that manufacturing will shift overtime to the peripheral
regions; otherwise, a core-periphery pattern is an equilibrium, and hence, the concentration of
manufacturing will be self-sustained. Our findings highlights that periphery regions have
higher poverty rate than those of core regions.

\)i‘ : " ‘ — ‘%‘ =
el L T
B — R e

NS
-
Note
High Urban Center concentranon and High Population density
High Urban Center concentration and Low Populaton density

l Low Urban Center concentration and High Population density
B LowUrban Center concentration and Low Population density
Source: Calculated from BPS (2011)
Figure 4: Employment Distribution by Main Islands and Urban Centers
in Indonesia, 2010

Table 8 shows the Chi-square for each discriminant function. From discriminant function 1
through 3, 2 through 3, and 3, the Chi-square indicates a highly reliable relationship between
groups and predictors. These findings indicates the first and the second discriminant functions

are reliable with 99% level of confidence.

Test of Function(s) Wilks' Lambda | Chi-square df Sig,

1 through3 029 869.810 27 000
R T A R
S/ LT R U) % 1 4 000

Table 8: Wilks” lambda and Chi-Square
5. Conclusions

Our analysis is a pioneering study of Indonesia’s electricity consumption and regional
economic development that incorporates ‘geography’ in the problem of underdevelopment. As
the regional implementation of electricity development policy has not been elaborated in the
MP3EI document, this paper has attempted to explore some spatial patterns of electricity
consumption. Our findings showed four groups of regions as follows: regions with high
electricity consumption and high income (West Java & DKI, Central-South & East Kalimantan),
high electricity consumption but low income (East Java, North Sumatra), high electricity
consumption but low income (NAD, West Sumatra & Riau, Maluku, Papua), both low electricity
consumption and income (South Sumatra, Central Java & DIY, West Kalimantan, Suluttenggo,
South-East Sulawesi, Bali, NTB & NTT).

Our findings also showed to what extent these four groups are distinctive by applying
discriminant analysis based on some key predictors. Based on the key predictors, those are
population, industrialisation, electricity development, and poverty, we found that the best
predictor varied markedly across regions and corridors. The positive coefficient of population
supports Krugman’s study (1991: 23-4) arguing that more populous locations tend to attract
concentrations of manufacturing production, and hence, induce electricity consumption and
income per capita. The positive coefficient of electricity per GRDP implies that the higher the
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number of electricity per GRDP in a region, the higher the electricity consumption and GRDP
per capita, and hence, is consistent with some previous studies (Altinay and Karagol, 2005; Shiu
and Lam, 2004) arguing that increase in electricity contributed to the economic growth. In other
words, our study is also in line with Kuncoro and Putro’s finding (2013) whereas industrial and
population density are the two key predictors that determine the characteristic of electricity
consumption. Our finding also highlights that periphery regions have higher poverty rate than
those of core regions.

The discriminant analysis is proven to be useful as the basis to integrate the formulation of
electricity as well as regional development policy. The findings show that Indonesia needs
electricity and regional development policies that incorporate regional variations in term of
population, industrialisation, electricity development, and poverty. Our findings showed that
regional characteristics and diversity do matter in the Indonesia’s economic corridors and
regions. Our findings may complement Porter’s (2003) study which revealed that the
performance of regional economies in the US varies in terms wages, wage growth, employment
growth, and patenting. In Indonesia, by contrast, the performance of regional economies and
electricity consumption varies markedly in terms of population, industrialisation, electricity
development, and poverty.

National development priorities and implementation of MP3EI need to be followed by
concrete actions to improve the coherence between various level of governments (central,
provinces, municipalities, cities), businesses, academicians, and civil society. Therefore, the
study recommends an inclusive development strategy, combining electricity and regional
development, needs to be implemented more seriously. Major objective of this strategy is to
reach out and uplift the whole society (development for all). Our findings offer some insights
about spatial aspect of the Indonesia’s electricity consumption and regional development. More
importantly, Indonesia can enhance the performance of regions by taking into account the
spatial dimension of population, industrialisation, electricity development, and poverty.
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