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Abstract
Both SFP and TFP are believed as tools to measure productivity. This means that those measurements can be used to assess economic performance. However, each measurement has its own superiority, which relies on the purposes and the availability of sources to calculate it. Indonesia’s economy which consists of 11 sectors shows a positive growth in around last 10 years. Those sectors are manufacturing sector, agriculture sector and trade sector. Among those sectors, there are several sectors having bigger share on national GDP compare to the rest. However, the magnitude of each sector share in GDP is not solely determined by the sector itself, but it also influenced by other factors. 
One believed as the supporting factor is infrastructure. Therefore, this paper will examine the role of infrastructure on the productivity in manufacturing sector in Indonesia and analyze which kind of infrastructures that highly contributes to the productivity. The paper is measuring productivity labor productivity as one form of SFP. Based on the calculation, this paper excludes the TFP calculation as the productivity measurement due to unconvincing result. 
To assess the role of infrastructures in productivity in the manufacturing sector in Indonesia during 2000-2009, by using a panel data set which includes all provinces, the estimation is conducted. The result shows that the best method to estimate the model is Random Effect method. Further analysis reveals that all of observed variables show a positive sign but some of those variables are insignificant. Province level analysis also conducted to examine whether geographical condition also have effect to productivity. 
To sum up, the results signify that during the period of 2000 to 2009, labor productivity in manufacturing sector in Indonesia shows a positive and significant relation to infrastructures. It can be concluded that labor productivity in manufacturing sector in Indonesia is influenced by infrastructure provisions. Moreover, government of Indonesia should improve infrastructures provisions across provinces which related to manufacturing sector. Not only improvements in the quantity and quality of infrastructures, but also reduce the inequality and uneven infrastructure distribution. By improving the infrastructures related to manufacturing sector, it can increase welfare through multiplier effects not only for the labor but also for the society.

Relevance to Development Studies
Productivity is considered as one indicator of economic performance in a developing country. By observing and measuring productivity in relation to the factors that influence on productivity, a developing country can improve and enhance its welfare through policies that drawn from the productivity analysis.
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Productivity, TFP, Labor Productivity, Infrastructure, Manufacturing Sector, Indonesia 
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1. [bookmark: _Toc332362430]
Introduction
[bookmark: _Toc120098265][bookmark: _Toc332362431]1.1.	Background
[bookmark: _Toc318124199]Indonesia as one of emerging and developing economies in Asia faces many internal problems such as poverty, unemployment, lack and unequal infrastructure among regions and corruption. Compared to other countries in South East Asia, Indonesia’s gross domestic product per capita at PPP is far below Malaysia, Thailand, Brunei Darussalam, and Singapore[footnoteRef:2]. However, its economy shows an increasing growth during 2001 to 2010. Even when global crisis occurred during 2008 – 2009, Indonesia can keep its economic stability which can be reflected from the stability in inflation level, stable fiscal situation and financial sector that shows a good performance[footnoteRef:3].  [2:  www.adb.org/statistics]  [3:  Indonesia Planning Commission/Bappenas (2006) 		] 

Economic growth in Indonesia is mostly contributed by three main sectors that are manufacturing, agriculture, and trade. However, among these three sectors, trade cannot be similarly treated with the other two sectors. Trade sector activities are linked with two other sectors and have a role to sustain the continuity of the other sectors. In other words, there is a trade within these two sectors. From the empirical data, manufacturing sector has given a significant role for economic development in Indonesia. Figure 1 below shows the share of each sector in Indonesia economy.  

[bookmark: _Toc332362505]Figure 1. GDP Share (%) of Each Sector in Indonesia 2004 – 2011  

Source: Statistics Indonesia
Annually, manufacturing average growth is 13.04 percent, it is larger than agriculture as a leading sector (4.16 percent per year). On the other hand, distribution of GDP share based on those three sectors in the first quarter of 2012 shows that the three main sectors contribute 52.8 percent in total to the GDP. In specific, manufacturing sector contribute 24.3 percent, agricultural and trade sector contribute 14.7 percent and 13.8 percent respectively[footnoteRef:4]. This shows that Indonesia should give more attentions to the manufacturing sector development in order to accelerate its growth. For this purpose, government has to see the manufacturing sector development as a key to economic development both in the national and regional level.  [4:  Berita Resmi Statistik No. 31/05/Th. XV, 7 Mei 2012] 

The importance of manufacture is supported by Kaldor in Libanio and Moro (2006), known as Kaldor’s growth law. Kaldor stated that growth is driven by manufacturing and there is a causal relationship between labor productivity in manufacturing and output, which is derived from static and dynamic increasing returns to scale. In fact, although manufacturing sector has the biggest share on GDP as shown in Figure 1, it shows a slight declining trend from 2004 until 2011. This decrease is due to internal and external factors accumulation such as weakening purchasing power of communities as well as the decline in export performance due to global crisis. This condition led to the negative growth of manufacturing industry.
In addition, due to uneven distribution of development in Indonesia, more than half of national GDP still concentrate in Java and Sumatra. Java dominates the contribution of the GDP with 57.5 percent from the total share, while Sumatra contributes 23.6 percent from the total share. Kalimantan, Sulawesi and other islands (Nusa Tenggara, Maluku and Papua) contribute 9.8 percent, 4.5 percent and 4.6 percent respectively[footnoteRef:5].  [5:  ibid] 

With respect to uneven distribution of development, some issues related to lack of and unequal infrastructure provisions among regions and islands also appear. Sugiyanto et al. (2007) in his paper stated that most of development literature agrees that infrastructure in development process plays as a catalyst that not only improve resources accessibility, but also increase the effectiveness of the state. Moreover, he mentioned that most developing countries have insufficient infrastructure, low level of modern technology and inadequate infrastructure managerial skills, which means that infrastructure provision still becomes a problem. Indonesia, as a country that consists of many regions, economic activity in each region must be supported by adequate and steady infrastructure so that in the end it can enhance economic growth in national level (Hirschman 1988).
In relation with economic development, some economists argue that infrastructures are urgently needed in development process. Without them, production process on various economic activities cannot function properly (Hirschman 1988). Todaro (2006) support this statement by stated that infrastructures as one important factor that determine economic development. Infrastructures are believed to have effect on economic performance, directly and indirectly (Straub 2008). Therefore, economic development cannot be separated from the availability of infrastructures which can increase mobility and productivity. Increase in productivity and efficiency are one of the source of economic growth. Moreover, economic growth and productivity is not two separate things, but they relate each other. In general, productivity performance is a reflection of the relative growth of factor inputs output. Kuznets in Jhingan (1978) stated that an increase in productivity growth can explain almost all per capita growth in a country. Modern economic growth can be seen from the increase of per capita growth, specifically as a result of increase in productivity. 
Compared to other Asian countries, Indonesia’s competitiveness index is ranked 46. It was far below other nearby Asian countries such as Malaysia (ranked 21), Brunei (ranked 28) and Thailand (ranked 39)[footnoteRef:6]. GCI rank is measured based on factors that are regarded as determinants and important for competitiveness and growth. These factors consist of 12 pillars that support a country’s competitiveness. These pillars are institutions, infrastructure, macroeconomic, basic health and basic education, higher education and training; goods market efficiency, labor efficiency, the sophistication of financial markets, the pace of technology, market size, business sophistication and innovation. By fixing the twelve pillars the competitiveness index of a country will improve.  [6:  The Global Competitiveness Index (GCI) 2011–2012] 

To be more specific, in the infrastructure pillar among countries that are mentioned above, Indonesia is still in the lowest rank with 4.74 points (rank 53). To compare with, Thailand is ranked 46 (4.88 points), Malaysia and Brunei are ranked 25 (5.45 points) and 24 (5.48 points) respectively. 
As cited from The Global Competitiveness Report 2011-2012 (2012), economic activity can be ensured by the availability of vast and efficient infrastructure. Along with the role of infrastructure as a determinant factor on deciding economic activity location and type of economic activity that can give greater contribution, infrastructure also can reduce inequality among regions. On the report, communication infrastructure and transport infrastructure such as roads, railroads, ports, and air transport, become focus of attention as a complement to the electricity that enables business and factories work properly. 
Based on the proportion of each sector in the Indonesian economy, as described by the Figure 1 above, it can be implied that labor productivity is considered to have a big effect on Indonesian competitiveness since the existence of manufacturing sector as the biggest contributor sector in Indonesian economics. Related to infrastructure, empirical studies show that availability of adequate infrastructure can raise labor productivity. Therefore, it is generally agreed that public infrastructure has a positive impact on output and economic productivity. 
However, it is not clear on what kind of infrastructure among the various types of infrastructures that give significant contribution to labor productivity and how it can give a positive impact on economic productivity. Different approaches are used to analyse the relationship between infrastructures and productivity. Moreover, researchers have their own reason to use different model with others. This paper will examine the role of infrastructure on labor productivity in manufacturing sector in Indonesia.
[bookmark: _Toc120008551][bookmark: _Toc120011283][bookmark: _Toc120095695][bookmark: _Toc120098268][bookmark: _Toc332362432]1.2.	Justification of the Study
Productivity level is believed as one of economic performance indicator of a country. There are three major methods to measure productivity level in an economy; using Total Factor Productivity (TFP), using Multi Factor Productivity (MFP), and using Single Factor Productivity (SFP). TFP is derived from Solow’s Growth Model and known as Solow Residual. It is considered as a factor which also contributes to the growth beside the capital and labor input. In economics, TFP is a variable which accounts for effects in total output not caused by traditionally measured inputs. MFP is considered to have similar concept to SFP but different in the number of factor productivity employed. 
On the other hand, infrastructure provision is considered as a key driver of economic growth. Moreover, infrastructures development is needed to increase economic performance of a region. Adequate infrastructure will help society to do their economic activities and enhance productivity and income.  
As a vast developing country in Asian region, Indonesia shows a positive economic growth. Economic growth of Indonesia is mainly contributed by 3 sectors that are manufacturing, agricultural and trade. In specific, bigger contribution of manufacturing sector not only comes from pure manufacturing activities but also supported by the availability of infrastructures. Many studies have been conducted to analyze the relationship between infrastructure and productivity in manufacturing sector.  
A research by Alvarez-Ayuso et al. (2011) on the effect of infrastructures on TFP and its determinants in Mexico found that technical efficiency is of greater importance to the composition of TFP. Moreover, the existence of a favourable effect of the infrastructures on TFP and its factors is veriﬁed. In his study, he used several infrastructure variables such as roads, ports and airports, telecommunications, water, and electricity supply and sewerage. 
Sharma and Sehgal (2010) on their study about impact of infrastructure on output, productivity and efficiency on the Indian manufacturing industry,  found that on the one hand, TFP, output and technical efficiency appear to be positively and largely affected by infrastructure. However, the effect of infrastructure on the labor productivity is somewhat negligible. Moreover, there is a weak effect of infrastructure on the industrial performance. In doing the analysis, only physical infrastructure for the period 1994-2006 is used. It consists of transportation (road, rail and air), ICT and energy sectors. Alternative frameworks (growth accounting and production function approach) are used in their research. On the first step, they estimated TFP and technical efficiency of eight important industries. After that, the effects of infrastructure were estimated on TFP, output, labor productivity and technical efficiency.
On the other hand, productivity can also be measured using Single Factor Productivity (SFP) method. One of the most used factors is labor. Therefore, the measurement becomes labor productivity. Labor is one of important aspects in economic activity. Economic productivity is highly dependent to the quality of labor. Labor productivity is the ratio between output and number of of labor. The higher the ratio, the better the productivity. In order to reach a good quality of labor which can result to a higher productivity, infrastructures are needed both through direct and indirect effects. 
Labor productivity is believed to have several advantages compared to TFP. Unlike TFP which more or less rely on classical assumptions that it is hard to be realized, labor productivity is closer to the reality and can reflect the real condition in the economy. 
Infrastructure and labor productivity mostly shows a positive relationship. This tendency is confirmed by the study of Bouvet (2007) and Fedderke and Bogetić (2009). Bouvet finds that using three categories of public infastructures (transport network, energy provision and telecommunication network), regional labor productivity is positively affected by the overall infrastructure endowment. Menawhile, Fedderke finds that impacts of infrastructures is not only positive but also perform an economically significant variation. 
Therefore, this paper aims to see to what extent does infrastructure affects productivity in on a specific sector (manufacturing sector) that has a biggest contribution to the national GDP in Indonesia during 2000 to 2010. 
[bookmark: _Toc332362433]1.3.	Research Objectives and Research Questions
[bookmark: _Toc332362434]1.3.1. Research Objectives
Both SFP and TFP are believed as tools to measure productivity. This means that those measurements can be used to assess economic performance. However, each measurement has its own superiority, which relies on the purposes and the availability of sources to calculate it. Indonesia’s economy which consists of 11 sectors shows a positive growth in around last 10 years. Those sectors are manufacturing sector, agriculture sector and trade sector. Among those sectors, there are several sectors having bigger share on national GDP compare to the rest. However, the magnitude of each sector share in GDP is not solely determined by the sector itself, but it also influenced by other factors. One believed as the supporting factor is infrastructure. Therefore, this paper will examine the role of infrastructure on the productivity in manufacturing sector in Indonesia and analyze which kind of infrastructures that highly contributes to the productivity. Since Indonesia consists of 26 provinces (simplification from 33 provinces), this paper intends to reveal what type of infrastructures that can contribute to productivity of manufacturing sector in different part of Indonesia. Furthermore, this paper is to make a contribution to study the relationship between productivity and infrastructure provision in a specific sector.
[bookmark: _Toc332362435]1.3.2. Research Questions
A. Main question
To what extent do infrastructures influence productivity in the manufacturing sector in Indonesia during 2000-2009?
B. Sub questions
After knowing the role of infrastructures in productivity in the manufacturing sector in Indonesia during 2000-2009, further specific information can be obtained. Thus, the sub questions are:
· What type of infrastructure that efficiently supports productivity in manufacturing sector in Indonesia?
· How is the contribution variation of each infrastructure on different part of Indonesia?
[bookmark: _Toc327460164][bookmark: _Toc330854009][bookmark: _Toc332362436]1.4.	Data and Methodology
In order to conduct this research, several historical data in province level are needed. The data were taken from Statistics Indonesia and other relevant sources. To assess the role of infrastructures in productivity in the manufacturing sector in Indonesia during 2000-2009, by using secondary data collected, an estimation model is constructed. 
To achieve this objective, several steps are taken. First is preparing a panel data set which includes all provinces. Second, estimation will be done by applying Ordinary Least Square (OLS) method; Fixed Effect method, and Random Effect method. In order to get a good model to analyse the role of infrastructures in productivity in the manufacturing sector in Indonesia during 2000-2009, several diagnostic tests will be conducted. Lastly, the coefficients for each variable that determines the dependent variable will be interpreted. 
[bookmark: _Toc332362437]1.5.	Scope and Limitations
There are several limitations and weaknesses in this paper. At the first time, this paper fails to employ TFP instead of labor productivity as the productivity measurement. TFP calculation is successful but the value is considered doubtful, compare to some previous studies. This probably because inadequate data specification that is needed to calculate TFP using growth accounting method. Furthermore, on the model, this paper also only considers infrastructures without considering other non-infrastructure variables. The implementation of decentralization in early 2000s also does not taken into account in this analysis. Other limitation is the preference of each variable which might be less appropriate to reflect the real condition. 
[bookmark: _Toc332362438]1.6.	Organization of Research Paper
This paper is divided into five chapters. Chapter 1 is introduction which contains background, justification of the study, research objectives, data and methodology, scope and limitations, and organization of paper. Chapter 2 consist of literature review, empirical evidence and theoretical framework. This chapter includes the review of empirical studies that conducted by previous researchers concerning the similar topic of this paper. Chapter 3 is overview on Indonesian manufacturing sector, productivity and infrastructure. Chapter 4 concerns about the data analysis and empirical result of this paper. Finally, the last Chapter 5 is conclusion.

[bookmark: _Toc120098277][bookmark: _Toc332362439]
Literature Review 
[bookmark: _Toc332362440]2.1.	Productivity and Its Measurement
[bookmark: _Toc332362441]2.1.1.	 Concept of Productivity 
Most of developing countries experienced a low level of productivity. This is usually due to inadequate availability and quality of factors and resources that contribute to the productivity. Productivity itself can reflect the performance of an economy unit. 
In general, productivity is the ratio between the outputs to inputs used in production. By definition, productivity performance reflects the relative growth of factor inputs and outputs in a certain period. In his study, Fuglie (2004) states that an increase in factor productivity is equivalent to an outward shift in a production function, which is caused by an increase in the amount of output per unit of input. There are several objectives of productivity measurement such as to assess production efficiency and as a measure of standard of living assessment (Laos 2005).
[bookmark: _Toc332362442]2.1.2.	 Productivity Measurement
According to Organization of Economic Cooperation and Development (2001) productivity can be measured using several ways. The purpose of productivity measurement and the availability of the data determine the way productivity is measured. In details, productivity measurement can be divided into measurement based on single factor or partial productivity (SFP) and measurement based on multi factor productivity (MFP). Above those two types of measurement, there is measurement that based on all factor that are assumed have contribution to the productivity (TFP).
Single factor and multi factor productivity typically used to assess the efficiency of one (single) or more than one (multi) factors which have a big impact on overall economic productivity. On the other hand, TFP represents the assessment of other factor input apart of labor and capital in a production function, which are unexplained explicitly. 
Accumulation on the use of input, such as capital, labor, or technology, can lead to change in productivity. A definition stated that TFP refers to the productivity of all inputs taken together. TFP is a measure of the output of an industry or economy relative to the size of all of its primary factor inputs[footnoteRef:7]. When the growth of a nation's economic output over time is compared with the growth of its labor force and its capital stock ("inputs") it is usually found that the former exceeds the latter. This is due to the growth of TFP, that is, the ability to combine the factors (labor and capital) more effectively over time. This can be due to changes in qualities (more appropriate skills or embedded technologies) or to better methods of organization. TFP represents any effects in total output not accounted for by inputs.  [7:  www.apo-tokyo.org] 

To calculate TFP, growth accounting method has been recognizing as one of the most used by the researcher. Country specific estimation of TFP can be obtained by subtracting the contribution of capital and labor from the total output. However, growth accounting requires several restrictive assumptions. 
United Nations Industrial Development Organization (UNIDO) explains that there are some other ways to measure TFP besides growth accounting method[footnoteRef:8]. First is stochastic-frontier analysis (SFA). The benefit of this method is that outliers can be addressed and usual way can be taken to test the hypothesis statistically. Unfortunately, the functional form of the production function has to be assumed, which becomes drawbacks of this method.  [8:  http://www.unido.org/data1/wpd/objective04.cfm] 

Secondly, is data envelopment analysis (DEA). This method does not require any assumption related to the production function. However, DEA requires a good quality of data; otherwise DEA cannot process it in a satisfactory manner. Lastly, is by using regression estimation on the production function. Either time series or cross section data can be applied. 
On the other hand, labor productivity as one of SFP form, can be calculated simply by dividing the output by labor input. Labor productivity indicates how efficiently labor is used in a production process. The role of investment in determining labor productivity is also important. Investment can improve labor productivity by its basic role as capital deepening and through other types of investments such as by innovation or research and development. 
Similarly to SFP, MFP is calculated by quantitative relation of output and combined inputs, typically capital and labor input. A change in MFP reflects the joint effects factors that which cannot be accounted for by the change in combined inputs. MFP is regarded to be more comprehensive than SFP but it also more difficult to calculate[footnoteRef:9].  [9:  http://www.bls.gov/mfp/mprfaq.htm] 

In conclusion, there are several methods to measure productivity. As stated by Sargent et al. (2001), each method has its own advantages and disadvantages and fitness. 
[bookmark: _Toc332362443]2.1.3.	TFP Debate 
TFP is, however, still a debatable measure of contribution factors to growth. Measurement of growth using TFP becomes difficult because of the two reasons (Gosh and Kraay 2000). First is because the use of assumptions which can end up in a very different estimate of TFP growth. Secondly, the appearance of problem in interpreting measured TFP growth when such growth reflects non purely technical change factors. However, in some studies, TFP as a measure of overall productivity has been gaining recognition and acceptance not only for its theoretical correctness but also for its practicality among policy makers and economic analysts. Some governments have begun to include the TFP growth rate as a target in national development plans. 
The debate of TFP as one of the productivity measurement tool is presented by Fine (1992). He stated that one of the weaknesses of TFP as productivity measurement tool is the use of neo-classical paradigm. TFP relies on an economic model that regard that there is a one good world in which marginal productivities of factor inputs correctly measure contribution to output. To be more specific, on his study he observed whether based on the neo-classical assumption, the conditions for TFP measurement holds. He concludes, based on the case of South African coal mining industry, that conditions for TFP do not hold and finds some of the major characteristics of the industry together with their position in the economy. 
The debates on TFP continue on the perspectives on how TFP measure technological change. Lipsey and Carlaw (2004) argue that there are two perspectives regarding this issue. Firstly is that TFP can measure the magnitude of technological change. Secondly is that TFP cannot measure technological change. 
Moreover, Diewert (2000) suggests that there are several difficulties in measuring TFP. The difficulties mostly related to the accuracy of the production units such as gross outputs, intermediate inputs, labor inputs, reproduceble capital inputs, inventories, and many more. 
Another study by Sargent et al. (2001), discusses on the ‘best’ productivity growth measure between TFP and labor productivity. They mentioned that there is a debate between those who argue that to measure productivity growth, TFP is better than labor productivity because labor productivity is a much cruder measure and those who argue that labor productivity is more related to current living standards while TFP is more dependent on arbitrary assumptions. In their conclusion, they conclude that regarding to that issue, both measurements have their own fit, and that neither tells the whole story.
As an alternative measurement of productivity, labor productivity as one form of single factor productivity is commonly used by researchers. In general, labor productivity can be calculated by dividing total output by the number of labor. It will reflect the ratio of productivity per worker. The use of labor productivity measurement is based on the argument that it is closer to the real living situation because there are less arbitrary assumptions employed. 
From the previous sub section and this sub section, it can be concluded that there are several methods to measure productivity. A point to note is when looking at those methods, besides the objectives and purpose of productivity measurement, once must be considered is the assumption that is used. Among those three measurement methods, two most popular methods are TFP and SFP. Unfortunately, TFP seems to fail to reflect the real condition in the economy (see Chapter 4). This is because the use of neo classical assumptions as the underlying assumptions on TFP. In contrast to SFP, which is more realistic, TFP is considered to exclude the real condition of production factor on measurement. SFP is more favourable because it can depict what society’s main concern, which is an actual decent standard of living (Sargent et al. 2001). Therefore, this paper will use SFP in order to measure the level of productivity.
[bookmark: _Toc332362444]2.2.	Importance of Manufacturing Sector
In general, manufacturing activity is a process to produce goods for use or sale using machines, tools and labor. Manufacturing can be defined as make (something) on a large scale using machinery[footnoteRef:10]. Another definition by Statistics Indonesia stated that manufacturing is an economic entity in a certain area that convert raw materials into final products or a process to increase the value added of goods.    [10:  http://oxforddictionaries.com] 

Kaldor’s growth law stated that growth is driven by manufacturing and there is a causal relationship between labor productivity in manufacturing and output, which is derived from static and dynamic increasing returns to scale (Libanio and Moro 2006). Moreover, Hirschman in Holz (2011) argues on unbalanced growth hypothesis which suggests that economic growth in a developing economy can be promoted by focusing on industry investment which has higher backward and forward linkages. If more investment is put on industries that are regarded as key industries, governments can create supply bottlenecks for inputs in these industries. The supply bottlenecks create proﬁt opportunities in upstream industries and thereby induce private investment (“backward analysees”). Similarly, domestic production of a new product is likely to create proﬁt opportunities in downstream industries and thereby induce private investment in downstream industries (“forward linkages”). 
Moreover, Kaldor (1975) stated that labor productivity in manufacturing sector has a positive relationship with output growth in the manufacturing sector. This argument based on the fact that with a certain level of output growth, it can be used to increase the labor productivity. When there is an increase in labor productivity, unit labor cost will decrease and lead to a higher level of competitiveness.  
[bookmark: _Toc332362445]2.3.	Infrastructure, Industrial Development and 	Productivity
Most of developing countries face similar infrastructure performance problem. Misallocation, less maintenance, unequal distribution, inefficiency and supply-demand discrepancy of infrastructure have hindered the economic growth and productivity performance in a developing country.
Infrastructure, according to a study by Soneta et al.  (2004), is a fixed capital investment by government and firm that make possible all its economic activities. Furthermore, they stated that infrastructure is a medium that facilitates reliability of services, low-cost, reduction in the delivery time of goods and ultimately joined effect of these factors results in increased productivity and profitability of the organization in any country. However, in their study they only used transportation, communication, electricity and gas distribution as the infrastructure variables. Public infrastructure provision is responsibility of the state. This is because the characteristics of infrastructure which are public domain, non-exclusive and non-rivalry.
Infrastructures can be broadly defined as physical facilities making up public utilities through which goods and services are provided to the public. Infrastructure in Dictionary Contemporary English means the basic systems and structures that a country or organization needs in order to work properly, for example roads, railways, banks, etc. Most empirical studies give attention on road, electricity, telecommunication, water systems, sewer systems and public buildings as the major components of infrastructure.
Gowda and Mamatha (1997) define infrastructure in narrow sense in economic scope as economic infrastructure (physical infrastructure). They differs infrastructures into three categories:
· Public utilities (power, drinking water supply, telecommunications, sanitation and sewerage, solid waste collection and disposal, gas supply and storage and warehousing.
· Public works including roads, dams, canal works and tanks for irrigation and drainage.
· Other transport sectors including roadways, railways, ports and waterways and airports.
Furthermore, Gowda and Mamatha (1997) stated that infrastructure is referred to as the social sector which includes services such as education, health and housing which are basic to human development. They proposed that as economy develops, infrastructure has to adapt to the changing of demand. Shifting might be occurred from basic services such as irrigation and water to more economic-support infrastructure such as power, roads and telecommunication. Infrastructure placement also plays an important role to boost economic growth or to reduce poverty. Common problem concerning infrastructure provision in developing countries is miss allocated and less maintenance, too much low-priority projects and too low-priority projects. 
Another study by Grimsey and Lewis (2002) stated that it is easier to identify than to define infrastructure. Moreover, the purpose of infrastructure development is to provide basic services to industry and households, as the key inputs to the economy, and a crucial input to economic and activity growth. Since that infrastructures are provided by government as public goods, it has common characteristics that are duration, illiquid, capital intensive, and valuation. 
In economic terms, Bhattacharyay (2009) defines infrastructure as a configuration that allows for the production and exchange of goods and services. Generally, the infrastructure term is not limited to public utilities. Moreover, he states that there are two kinds of infrastructure. First is hard infrastructures that support the economy physically (transport, basic utilities, energy). Second is soft infrastructure that refers to abstract infrastructure which also supports the economy such as policy, institutional frameworks, and systems and procedures.
When infrastructure becomes a variable in the analysis, the types of infrastructure should be determined correctly. Stephan (2001) divides two areas of infrastructure that is household related infrastructure and business related infrastructure. For the household related infrastructure, he uses healthcare, education, leisure, and cultural institutions. While for business related infrastructure, he uses roads, energy, water provision, and telecommunication.
In developing countries, infrastructure provision has a contribution to productivity improvement and economic growth. However, unequal distribution and lack of quantity of the infrastructure has hindered some area from gaining economic growth. Although, it is believed that infrastructure has a positive effect to productivity and economic growth, exact relationship between those two still debatable.  
Regarding to that issue, Straub (2008) divided the link between infrastructures and economic growth into direct and indirect effect. As direct effects, infrastructures enhance the economy through its role as intermediate input in the market structures and through its characteristics as a public good that can be consumed freely. On the other hand, efficiencies in the market as a result of infrastructures externalities are considered as the indirect effects of infrastructure on economy. In addition, adequate infrastructures can reduce the time of labor for commuting to work, which can also lead to increase in labor productivity.
One must be noted, that over spending on infrastructures provisions can lead to a crowding-out effect on private investment. The risk can be worst if the infrastructures investment is financed from taxation or from borrowing on domestic markets. Moreover, Agénor and Yilmaz (2006) stated that a crowding effect might be experienced by private investment if there is an increase in the infrastructure capital (public investment) 
Infrastructure and its provision have influential effects on productivity. In the study of Wang (2002), there are at least three types of effect of infrastructure on aggregate output. First, infrastructure can contribute to output directly as a measurable ﬁnal product. Second, as an intermediate input, it enhances the productivity of all other inputs in producing output indirectly. Third, as has recently been argued in the “new growth” literature, these indirect effects can give rise to externalities, which, if taken into account investment decisions, can cause long-run growth to accelerate. However, in developing countries or in countries with low level of income, the lack of infrastructure becomes one of the obstacles to achieve a high economic growth. 
[bookmark: _Toc332362446]2.4.	Empirical Evidence
The links between infrastructures, economic and development process are still a debatable topic. Development process especially in a developing country requires a high economic growth which can be achieved through productivity improvement. Many aspects can be taken into account to measure the productivity which in turn can promote growth. A study by Center of Strategic Studies Ministry of Public Works (2010) reveals that from several infrastructure types, roads, irrigation and human settlement have a significant influence to the economic growth. Moreover, manufacture sector needs more road infrastructure compared to agricultural sector. As well as two other sectors that give bigger contribution to economic growth (agricultural and trade and services), both of them need road infrastructure rather than irrigation infrastructure.
A large literature exists on the topic of infrastructure and productivity. The link between infrastructure and productivity was researched by Fernald (1999). Specifically, he observed the direction of the causal links between infrastructure and productivity. He examined 29 US manufacturing industries 1953-1989. He focused on roads infrastructure because during that period there was road construction boom until mid-1970s. He found that vehicle-intensive industries benefit disproportionately from road-building: when road growth changes, productivity growth changes more in industries that are more vehicle intensive. These results suggest that causation runs from infrastructure to productivity. However, there is no evidence that at the margin, roads offer an above-average return; road-building in essence offered a one-time boost to the level of productivity in the 1950s and 1960s. Finally, it appears that congestion significantly affects road-services at the margin, but it did not appear important before 1973.
Industry data from 1953 to 1989 strongly support the view that vehicle-intensive industries benefited disproportionately from road-building. First, the slowdown in productivity after 1973 appears larger in industries with higher vehicle shares. Second, when road growth rises, productivity growth tends to rise relative to the average in vehicle-intensive industries and fall in non-vehicle-intensive industries. These results suggest that the aggregate correlation between productivity and public capital primarily reflects causation from public capital to productivity, and that public investment may account for a substantial share of the slowdown in productivity growth after 1973.
Musisi (2006) studies the physical public infrastructure and private sector output/productivity in Uganda in a firm level analysis. His finding using translog production function reveals that the elasticity between private sector production and public infrastructure is positive and significant. On the analysis he uses several infrastructures as variables. They are paved roads, telephone mainlines, and electricity. In the firm level, he links the output/value added to the infrastructure based on the firm location. He argues that infrastructure can increase the firm’s output through increasing productivity and through reducing factor cost. In a study of road development, economic growth, and poverty reduction in China, Fan and Chan-Kang (2005) use several types of infrastructure that are roads, education, rural electricity and rural telephones. Using provincial level data (1982-1999), they found that road development, together with other variables such as agricultural R&D, irrigation, education, electricity, and telecommunications, had significant contribution to economic growth and poverty reduction in China. However, the study found that the level of impact is different between types of roads and regions. 
Furthermore, a study by Musisi (2006) in Uganda uses a different approach on examining the impact of public infrastructure on output or productivity. He argues that the impact of infrastructure development on productivity is significantly higher if there are bottlenecks caused by an underdeveloped infrastructure. In a broader context, the role of infrastructure in stimulating output, efficiency and productivity growth and reducing production cost has received increasing attention from policy makers in emerging Asia. The fastest-growing economies in the region, such as China and Vietnam, are investing around 10 percent of gross domestic product (GDP) on infrastructure. Another rapidly growing economy in the region, India, is trying to increase its investment in infrastructure from 4 to 7-8 percent of its GDP[footnoteRef:11]. [11:  Indonesia Planning Commission/Bappenas (2006)
] 

In relation with labor productivity, using a large sample of European regions, (Bouvet 2007) assesses regional public infrastructure endowments and labor productivity among European regions. He focuses on whether the existence of disparities in infrastructure can result to labor productivity disparities. He finds that from several types of infrastructures that he observed, only the overall infrastructure endowment and telecommunication network that have positive effect on labor productivity. Another study by (Fedderke and Bogetić 2009) reveals that there is a consistent relationship between direct and indirect effect of infrastructure on labor productivity and total factor productivity. In his study, he uses panel data of South Africa 1970 – 2000 and 19 infrastructures measures. After controlling for endogeneity in infrastructure measurements, his result shows that infrastructure has a positive economically effect on productivity both observed by labor productivity and TFP.
To sum up, most the evidence reveals there is a positive correlation between infrastructures and productivity. It appears that different types of measurement also confirm this positive relationship. However, there is a considerably vagueness in the effect of infrastructure on productivity in manufacturing sector. Literatures argue that the links between those infrastructures and productivity can be through direct and indirect effect. Moreover, productivity is needed on the production process in manufacturing sector. It is agreed that infrastructure, based on the literatures, has a positive effect to productivity. On the other hand, productivity of manufacturing sector can also be measured by its labor productivity. Therefore, labor is one of the main contributors to the performance of manufacturing sector. This leads to notion that infrastructures have positive effect to productivity and raise a question on how is the role of infrastructure on the labor productivity of manufacturing sector in Indonesia. 
[bookmark: _Toc332362447]2.5. Theoretical Framework
Production function based on a study by Straub (2008) is regarded as the most used specification to examine the connection between infrastructures and economic development. Adopting that conclusion, this paper uses production function model as the basic model to explain the relationship between infrastructures and productivity. The model specification is adopted from Abel et.al. (2008):

	Y = AF (K, N)					(1)

Where Y is real output produced in a given period of time, A is a number measuring overall productivity, K is the capital stock, N is the number of labor employed in the period, and F is a function relating output Y to capital K and labor L. 
However, before continue to analyse the relationship between infrastructures and productivity, the value of TFP must be calculated. In order to do that, this paper employs growth accounting method. To calculate TFP, data on GRDP, labor and capital in manufacturing sector is used. The basic model to calculate TFP is adopted from Abel et.al. (2008). Following the Equation (1) above, and considering that growth is only happened when there is a change in inputs and productivity, the model becomes:

	∆Y/Y = ∆A/A + aK ∆K/K + aN ∆N/N	(2)

Where ∆Y/Y is rate of output growth, ∆A/A is rate of productivity growth, ∆K/K is rate of capital growth, aN ∆N/N is rate of labor growth, aK  is elasticity of output with respect to capital, and aN  is elasticity of output with respect to labor. This model is known as growth accounting equation, where TFP is relflected in the value of ∆A/A. Therefore, to obtain the value of TFP, the equation becomes:

	∆A/A = ∆Y/Y - aK ∆K/K - aN ∆N/N		(3)

Using the data from 2000 to 2009, in order to do the TFP calculation, three variables are used; GRDP in manufacturing sector, capital stock and labor in manufacturing sector. After all of the data is pooled, the TFP calculation is conducted using growth accounting method. On the other hand, labor productivity is measured simply by dividing total output by the number of labor. 

	Labor Productivity = Y/N			(4)

After calculating TFP and SFP (labor productivity), to estimate the relationship between infrastructure and productivity in manufacturing sector, a model by Bogetic and Sanogo in Fedderke and Bogetić (2009) is adopted. The general specification estimated is:

	(Y/L)it = ƒ(K/L, S, U, I)it			(5)

Where Y is real value added of industry i in period t, L is size of labor force, K is size of capital stock, S is vector of variables measuring scale economies, U is urbanization and I is vector of variables of infrastructure.
Taking necessary adjustment by only employs I in the model above to introduce infrastructure variables that are used in this paper, this basic model will be employed in the estimation process on Chapter 4 to analyze the relationship between infrastructure and productivity in manufacturing sector in Indonesia. 
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Indonesian Economy, Productivity and Infrastructures
[bookmark: _Toc332362449]3.1.	Manufacturing Sector in Indonesia
There has been a transformation related to source of economic growth in Indonesia in the last 30 decades. Firstly is that the contribution of agricultural sector has become lower over years. Secondly is that the contribution of industrial sectors to the Gross Domestic Product (GDP) of Indonesia has been increased over years. Until the first quarter of 2012, Indonesia’s economy based on the amount of GDP at constant price 2000 has reached more than 630 trillion domestic currencies (Indonesian rupiah). Compared to previous quarter (the fourth quarter of 2011), GDP has increased 1.4 percent[footnoteRef:12].  [12:  Berita Resmi Statistik No. 31/05/Th. XV, 7 Mei 2012] 

Meanwhile, began in 1967, dominant sectors which are agricultural, manufacturing and trade, in GDP of Indonesia have showed dynamic fluctuation. Moreover, it was reported that the contribution of manufacturing sector was kept increasing until 1997 when crisis occurred. The dynamic of the dominant sectors that contribute to GDP of Indonesia can be seen in Figure 2 below:  
[bookmark: _Toc332362506]Figure 2. GDP at Constant 2000 Market Prices (Billion Rupiah) of Agriculture, Manufacture and Trade Sector 1993-2010

 Source: Statistics Indonesia
It can be seen from the figure above that all dominant sectors in GDP of Indonesia is increasing gradually each year, except when economic crisis hit Indonesia during 1997-1998. Although, manufacturing sector has the biggest share of national GDP as seen in Figures 1 on the first section, it does not mean that during the first quarter of 2012 manufacturing sector has the highest growth rate. In this quarter, due to the large amount of farmland and harvesting season, the highest growth rate is in agricultural, livestock, forestry and fishery sector with 20.9 percent. 
However, Indonesia still has a serious problem on unequal distribution of economy. Until the first quarter of 2012, economy structure of Indonesia is dominated by Java Island and Sumatra Island with 57.5 percent and 23.6 percent share of total GDP respectively. Kalimantan Island, Sulawesi Island, and Bali and Nusa Tenggara follow with 9.8 percent, 4.8 percent, and 2.4 percent. Smallest contribution is from Maluku and Papua Island together with 2.2 percent share of total GDP. The share of each region to national GDP can be seen in Figure 3 below:
[bookmark: _Toc332362507]Figure 3. Percent Share of GDP at Constant 2000 Market Prices (Quarter 1 – 2012)
 
Source: Statistics Indonesia

A country has to strengthen its economic pillars to maintain its competitiveness in the global economy. According to the data from Statistics Indonesia, manufacturing sector as one of the economic pillar with the other 10 sectors, have become contributor to the national GDP of Indonesia. However, since the late 1967 until 2004 Indonesian economy experienced a significant structural change. Share of manufacturing sector to GDP increase from 7.3 percent in 1967 to 28.1 percent in 2004. In contrast, another sector such as agricultural sector experienced a steep decrease from more than 50 percent share to GDP in 1960s to 14.3 percent in 2004. In details share of manufacturing sector to GDP decreases from 28.1 percent to 27.34 percent. Even worst, manufacturing sector shows a negative growth from 6.38 percent in 2004 to 2.31 percent in 2009 (Darwin and Pratama Guna 2012). 
Manufacturing output generally has a higher and more profitable value compared to other sector’s output. Therefore, in a developing country manufacturing sector usually become leading sector among other sectors in economy. In Indonesian economy, manufacturing sector is the main contributor of the economy and has an important role on the development process. Moreover, manufacturing sector requires labors as one of its important factor inputs. High quality and good capability of labor are needed to support the economic process. In general, labor structure in Indonesia from 2007 to 2009 shows that most labor intensive sector is agriculture sector, followed by trade sector and manufacturing sector, as can be seen in Figure 4 below:
[bookmark: _Toc332362508]Figure 4. Population 15 Years of Age and Over Who Worked by Main Industry 2007-2009

Source: Statistics Indonesia

From the Figure above, it can be seen that most of the labor is allocated in those three sectors. Although labor in manufacturing sector is considerably lower than that of agriculture and trade sector, it confirms that manufacturing sector is still an important sector in the economy. Not only because a great contribution of manufacturing sector to the economy, but also because of its labor absorptive characteristics. 
[bookmark: _Toc332362450]3.2.	Productivity Performance
Economic development which is the process that measured by economic growth can be sustain if it is supported by factor productivity such as labor productivity, efficiency and technological progress. Thus, factor productivity is the engine of economic growth. In the international level, labor productivity in Indonesia is considered low. Indonesia is ranked 83 out of 124 countries and among Asian countries, Indonesian labor productivity is lower than that of Philippine which is ranked 35 out of 57 countries in Asian regions. The lower level of labor productivity in Indonesia is due to the high level of poverty, education cost, and a high unemployment rate[footnoteRef:13].  [13:  http://www.kabarbisnis.com/read/2818586] 

According to Indonesia Investment Coordinating Board (2008), in average national labor productivity contributes around seven million rupiahs monthly to the manufacturing sector. Among provinces in Indonesia, East Nusa Tenggara has the lowest monthly labor productivity (0.22 million rupiahs), while Riau has the highest monthly labor productivity (39.3 million rupiahs).
Historically, Indonesian productivity growth in term of labor productivity and total factor productivity has shown a relatively stable trend in the last 40 years, except in the late 1990s when economic crisis occurred. Furthermore, compared to GDP, productivity growth of Indonesia shows a similar trend. It can be inferred that there is a positive correlation between level of productivity and economic growth. Figure 5 below shows the trend of labor productivity, total factor productivity growth and GDP in Indonesia.  
[bookmark: _Toc332362509]Figure 5. Total Factor Productivity Growth and GDP Growth in Indonesia 1976 – 2009


Source: Prihawantoro et.al. (2012)

Figure 5 shows that total factor productivity growth and GDP growth shows a similar trend from 1976 to 2009. A significant shock was occurred in the late 1990s when Indonesia experienced economic crisis together with most of Asian countries. However, economic situation in Indonesia gradually recover from the impact of economic crisis in around 2004. Another important note is that Indonesian economic can survive during the global economic crisis in 2007 – 2008 which was indicated by a stable trend in economic growth.
[bookmark: _Toc332362510]Figure 6. Labor Productivity in Indonesia 2004 - 2010

Source: Statistics Indonesia 
Figure 6 shows the trend of labor productivity in Indonesia. Due to the data availability, the figure cannot depict the condition of labor productivity during the economic crisis in late 1990s. Labor productivity shows an increasing trend from 2004 to 2010. However, in general labor productivity shows a decreasing trend. 
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Many economic activities are dependent on the good infrastructure provisions. Therefore, infrastructures such as roads, electricity, water supply, education and health become an important part of economic development. The availability of a good transportation sector as well as other sectors such as electricity and energy, and finance sector can directly affect the growth of manufacturing sector. Infrastructures, mainly roads and electricity, have given a big contribution in supporting economic activities since it increased the mobility and distribution of goods and services and also the production process in Indonesia. However, due to geographical factor among provinces in Indonesia, each province has a different quality and quantity of infrastructure. 
As one of the developing countries in South East Asia, Indonesia still face uneven distribution and unequal infrastructure provisions. Infrastructure is needed to enhance economic growth in a region. In general, based on the data, unequal distribution of infrastructure is indicated by the fact that most of infrastructures are in Java and the west part of Indonesia. For example, one third of the total road length lies in Java. For electricity distribution, more than 80 percent of total electricity distribution is in Java. However, these might be happened because more than half of Indonesian population are located in Java which implies that most of economic activity also takes place in Java. Figure 7 depicts the uneven distribution of overall infrastructures in Indonesia.
[bookmark: _Toc332362511]Figure 7. Physical Infrastructure Index
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Source: KPPOD (2008)

From the figure above, physical infrastructure provisions have a higher index on the west part of Indonesia and concentrated in Java. In contrast, most of the east part of Indonesia experience low physical infrastructure Index. The infrastructures included in this index such as electricity, communication, roads, ports, airports, etc. 
Physical infrastructures such as road, water supply, electricity, education (represent by number of school) and health (represent by number of sub district health facility) can be considered as the important infrastructures that support economic activities, direct or indirectly. Road infrastructure can enhance the distribution process and mobilization of economic factors. On the other hand, water supply and electricity also have significant influence to economic activity by providing energy supply and raw material for the manufacturing sectors. Education and health infrastructure, although seem not to have direct effect to economic activity, but it can influence the quality of human resource that involve in the economic activities. However, mostly due to geographical issues, there is a gap on infrastructure provisions across provinces in Indonesia. Several figures below describe the condition of those infrastructures in from 1995 to 2009.
[bookmark: _Toc332362512]Figure 8. Total Length of Road in Year 1995 – 2009 (km)

Source: Statistics Indonesia 
Based on the data provided, road infrastructures show a very low increment over years. Road development in Indonesia does not perform any tremendous increase from 1995 to 2009. In some provinces, this low rate of road development growth creates simultaneous problem such as traffic congestion and lower productivity.

[bookmark: _Toc332362513]Figure 9. Value of Clean Water Distributed 1995 – 2009 (Million)

Over years, the amount of clean water that is distributed is rising up. Water as one of the basic needs of human being and daily life is generally obtained through subscription to the water company. Figure 9 above shows that in almost fifteen years, total value of clean water distributed is increasing more than ten times from less than one million in 1995 to more than 9 million in 2009. It can be due to the rise in demand of clean water as a result of declining capacity of natural water resources degradation.  
[bookmark: _Toc332362514]Figure 10. Electricity Sold to Customers by Electricity State Company in Year 1995 – 2009 (MW)

Source: Statistics Indonesia 
Households and industrial/manufacturing customer is the major costumer for electricity in Indonesia. It can be seen from the figure above that overall the consumption of electricity is increasing annually. However, from 1995 to 2009 there is an exchange in the biggest customer of electricity. From 1995 to 2005, industrial or manufacturing sector dominates the electricity consumption, but from 2007 to 2009, households become the biggest customer for the electricity. It can be assumed that it might be due to different policy regarding the use of electricity or it might be that there is a reduction on the number of industry/manufacturing sector that consumes electricity. 
[bookmark: _Toc332362515]Figure 11. Net School Enrolment Ratio in Indonesia in Year 1995 – 2009

Source: Statistics Indonesia 
Figure 11 reflects the net school enrolment in Indonesia. Considering the 9 years basic compulsory education, the figure only depicts the school and junior high school as the component of 9 years basic education. Senior high school is included based on the reason that this level of education usually becomes the minimum requirement for people to get access to work. Although all types of education shows an increasing trend, the composition among those three shows, that the higher the education level, the lesser the participation of people. 
[bookmark: _Toc332362516]Figure 12. Number of Sub District Health Facility (PUSKESMAS) in Indonesia in Year 2000 – 2009

Source: Ministry of Health 
Sub district health facility (PUSKESMAS) is a strategic unit in order to enhance and optimize people’s healthiness. According to the figure above, it can be seen that the number of PUSKESMAS is increasing every years. However, PUSKESMAS in a certain area are still unreachable. Service capacity of PUSKESMAS is also influenced by the population density in each province. Therefore, in a densely populated province, there are several levels of PUSKESMAS, such as Mobile PUSKESMAS and Back Up PUSKESMAS. By providing PUSKESMAS, which is subsidized by the government, it is expected that people can easily access PUSKESMAS to get medical treatment without a risk to losing more money.
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Data Analysis and Empirical Results
This chapter discusses the analysis based on regression techniques to see the role of infrastructures on productivity in manufacturing sector in Indonesia from 2000 to 2009. Mainly, this paper will employ single factor productivity which is represented by labor productivity to assess the productivity level in manufacturing sector in Indonesia. However, description and result of TFP calculation will also be provided in this chapter as additional information. Before the regression is conducted, firstly data specification and methodology are determined. After that, panel data analysis is used to pool all variables. Then, the best panel data regression is determined using several diagnostics test. 
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The objective of this paper is to measure the effect of infrastructure on productivity in manufacturing sector in Indonesia from 2000 to 2009. In doing so, this paper will use panel data, which in general is a combination between time series data and cross section data. The variables of interest are roads, water supply, electricity distribution, health facilities and education. Most of the data is secondary data and taken from Statistics Indonesia from various years. Those variables are explained in details as follow: 
1. Gross domestic product (GDP) in manufacturing sector 
GDP is an indicator that depicts value added in a region for a certain period. In this research, GDP data that is used is GDP in manufacturing sector only. GDP is provided in the constant price with year 2000 as the basic year, to see the rate of economic growth. GDP data are taken from Statistics Indonesia from various years and various provinces. The data is in Indonesian rupiah.
2. Capital Stock
Capital stock is accumulation of capital goods that is used in production process. Data on accumulation of capital goods that is used in production process is obtained from the Gross Fixed Capital Formation data. The data is taken from GDP publication by Statistics Indonesia based on expenditure approach. The data is in Indonesian rupiah.
3. Labor 
In this research, labor is considered as individual that work in order to obtain income for him or herself or to help his or her employer to obtain profit. To be considered as a labor, at least he or she must work minimum one hour a week uninterrupted last week. Data on labor in this paper is employed labor force in manufacturing sector only. The data is taken from Statistics Indonesia an in form of the number of labor. 

4. Roads
Most of distribution of goods and transportation is using roads as its infrastructure. Roads are terrestrial infrastructure including any part of road and supplementary infrastructure designated for the traffic. In this paper, roads are measured as total length in kilometers of road in each province in all condition (asphalt, gravel, and other surfaces). 
5. Electricity
Electricity is believed to be one component that influences productivity. Moreover, manufacturing sector in Indonesia is highly dependent to the electricity availability. The data for the electricity is the total length of electricity transmission in all provinces in kilometers. However, this variable does not capture the different use of electricity whether for households or for manufacturing activity.
6. Water Supply
In this paper, water supply is the value of clean water that is consumed by whole population. Water is one of the basic needs for human. Moreover, many industries depend on water in their production process. The data is in Indonesian rupiah.
7. Education
Because Indonesia implements a nine years compulsory basic education, from elementary school until senior high school), this paper will use the number of school as the education variable. It is consist of the number of state-owned elementary school (SD), junior high school (SMP) and senior high school (SMA). 
8. Health
Pusat Kesehatan Masyarakat (PUSKESMAS) is a sub district health facility that spread all over sub district in Indonesia. PUSKESMAS is the most affordable health facility because it is subsidized by the government. It is assumed that people and labor can access this health facility easily. This paper will use the number of PUSKESMAS or sub district state health facility is used as the proxy of health variable.
[bookmark: _Toc332362454]4.2. Descriptive Statistics
On this section, understanding on behavior and characteristic of the data will be observed by focusing on the dependent variable and independent variables description. In order to do that summary statistics and pair wise correlations between the dependent variable and independent variables can be used. The summary statistics of dependent and independent variables is as seen on Table 1 below:



[bookmark: _Toc332362466]Table 1. Descriptive Statistics of All Variables
	Variable
	N
	Mean
	Std. Dev. 
	Min
	Max

	lnLAB_PROD
	260
	4.0793
	0.9078
	1.314
	6.421

	lnWATER_LAB
	260
	-0.0964
	0.9975*
	-2.469
	2.231

	lnHEALTH_LAB
	260
	-5.6511
	1.3188
	-9.538
	-2.481

	lnROADS_LAB
	260
	-1.616
	1.5379*
	-4.96
	1.546

	lnELECTR_LAB
	260
	-1.5584
	1.0017
	-3.463
	1.213

	lnSENIORHS_LAB
	260
	-5.1627
	1.0674
	-7.487
	-2.431

	lnJUNIORHS_LAB
	260
	-4.6215
	1.1913
	-6.933
	-1.79

	lnBASICS_LAB
	260
	-2.8087
	1.2052
	-5.413
	0.238


Source: Author’s calculation
Among all independent variables which consist of infrastructure variables, variables roads per worker shows the largest variation indicated by 1.5379 of standard deviation. It can be inferred that there are imbalance condition on roads infrastructure across provinces. In some provinces, the ratio between length of roads and number of workers are high while in other provinces show the opposite. Furthermore, it can be implied that in a province with high ratio of length of roads per worker, there are less manufacturing activity, which indicated by viewer number of worker as the denominator. In contrast, Table 1 also reveals that the natural logarithm of value of distributed water supply per worker has the smallest standard deviation (0.9975). 
Besides the descriptive statistics brief analysis, pair wise correlations between dependent and independent variables are also calculated. By analyzing the correlation between variables, it will reveal the strength and direction of the linear relationship between variables. Negative sign signifies a contrary relationship and vice versa. Using all observations, Table 2 below shows that the correlation coefficient among all variables:
[bookmark: _Toc332362467]Table 2. Correlation Coefficient of All Variables
	Variable
	lnLAB_PROD
	lnWATER_LAB
	lnHEALTH_LAB
	lnROADS_LAB
	lnELECTR_LAB
	lnSENIORHS_LAB
	lnJUNIORHS_LAB
	lnBASICS_LAB

	lnLAB_PROD
	1
	 
	 
	 
	 
	 
	 
	 

	lnWATER_LAB
	0.4111
	1
	 
	 
	 
	 
	 
	 

	lnHEALTH_LAB
	0.2362
	0.5729
	1
	 
	 
	 
	 
	 

	lnROADS_LAB
	0.2197
	0.5364
	0.9648
	1
	 
	 
	 
	 

	lnELECTR_LAB
	0.3033
	0.5764
	0.9514
	0.9307
	1
	 
	 
	 

	lnSENIORHS_LAB
	0.255
	0.6205
	0.9579
	0.9356
	0.9643
	1
	 
	

	lnJUNIORHS_LAB
	0.2277
	0.57
	0.9759
	0.9626
	0.9595
	0.9832
	1
	 

	lnBASICS_LAB
	0.1576
	0.4811
	0.97
	0.9685
	0.9434
	0.9462
	0.9743
	1

	N = 260


Source: Author’s calculation
From the table above, it can be seen that almost all of the variables are correlated one to another. This correlation signifies that there is a high possibility of multicollinearity in the regression where all of the variables are included. However, the high correlation between the infrastructure variables justifies the use of one of these variables as a representative variable for all the infrastructure variables[footnoteRef:14]. [14:  http://www.ats.ucla.edu/stat/stata/output/stata_corr_output.htm
] 

[bookmark: _Toc332362455]4.3.	Methodology
This section explains the methodology that is used based on the theoretical framework as discussed in previous chapter. Based on variables discussed above and putting all the variables of interest (roads, water supply, electricity distribution, health facilities and education) together as independent variable and labor productivity as dependent variable, this paper uses a model as follows:

lnLAB_PROD 	= A+ B lnWATER_LAB + C lnHEALTH_LAB + 
			    D lnROADS_LAB + E lnELECTR_LAB + 
			    F lnSENIORHS_LAB + G lnJUNIORHS_LAB +
			    H lnBASICS_LAB + Ԑ

Where:
	lnWATER_LAB
	: Ln of value of distributed water per labor

	lnHEALTH_LAB
	: Ln of number of sub district health center per worker

	lnROADS_LAB
	: Ln of total length of roads in all conditions per worker

	lnELECTR_LAB
	: Ln of total length of electricity transmission per worker

	lnSENIORHS_LAB
	: Ln of number of state senior high school per worker

	lnJUNIORHS_LAB
	: Ln of number of state junior high school per worker

	lnBASICS_LAB
	: Ln of number of state elementary school per worker



The dependent variable is labor productivity in manufacturing sector which is obtained by dividing GRDP constant price 2000 in manufacturing sector by the number of labor in manufacturing sector. The independent variables account for several components that comprise infrastructures. All of the variables are measured per worker and transformed into natural logarithmic form. 
[bookmark: _Toc269701422][bookmark: _Toc269647130]Panel data analysis has two methods which are Fixed Effect Method and Random Effect Method (Gujarati 2003). In addition, to obtain the best method and result, Ordinary Least Square (OLS) also employed in this analysis. After variables and data are collected, tests using Ordinary Least Square (OLS), Fixed Effect, and Random Effect Methods to examine the effect infrastructure on labor productivity in manufacturing sector are conducted. Based on the result of each test, a comparison analysis is implemented between all methods to determine the best estimation. Hausman test is employed to compare which is the better method between Fixed Effect and Random Effect methods (Gujarati 2003). 
[bookmark: _Toc332362456]4.4.	Empirical Results
Employing growth accounting method from Abel et al. (2008), calculation on TFP of manufacturing sector in Indonesia is as seen in the Appendix 4. From the result of TFP calculation, which uses data of GRDP in manufacturing sector, the number of labor in manufacturing sector and the amount of capital stock, it can be concluded that value of TFP growth in each province is considerably doubtful. The result shows a different trend from what is being expected, which might be due to the data limitation. Expected outcome is to follow a pattern or trend of Indonesia TFP calculation results by Sigit (2004) and Prihawantoro et.al. (2012). Their findings show that TFP has a similar trend to GDP. It is expected that TFP trend in manufacturing sector is also follow the trend of GDP in manufacturing sector. The comparison of trends between author’s calculation and result by Sigit (2004) and Prihawantoro et.al. (2012) can be seen in Figure 13  and Figure 14 below:
[bookmark: _Toc332362517]Figure 13. Comparison of TFP Trend Calculation by Sigit (2004) and Prihawantoro et.al. (2012) 
 [image: ][image: ]
Source: Sigit (2004)				Source: Prihawantoro (2012)




[bookmark: _Toc332362518]Figure 14. TFP Calculation Trend based on Author's Calculation

Source: Author’s calculation
 Therefore, for the next analysis this paper will exclude the TFP and only use labor productivity (single factor productivity) to assess the role of infrastructures on manufacturing sector in Indonesia. 
 The regression will be done using STATA software. The estimation of regression uses panel data which consist of twenty six provinces in Indonesia as the number of observation and ten year series data from 2000 to 2009. It is expected that infrastructures have a positive relationship to the labor productivity which can be shown by the significance and sign of each infrastructure. From the result, some estimated coefficients from the regression are as expected. However, some other estimated coefficients show an opposite sign than expected. The summary of estimated coefficient in the labor productivity equation is as shown on the Table 3 below. 

[bookmark: _Toc332362468]Table 3. The Relationship between Labor Productivity and Infrastructure Variables
	Variables
	Method

	
	OLS
	Fixed Effect
	Random Effect

	C
	2.4136*
	6.6619*
	6.5323*

	 
	(0.9008)
	(0.2612)
	(0.3224)

	lnWATER_LAB
	0.2294*
	0.131*
	0.1427*

	 
	(0.0705)
	(0.0233)
	(0.0247)

	lnHEALTH_LAB
	0.1441
	0.0373
	0.0315

	 
	(0.1966)
	(0.0504)
	(0.0537)

	lnROADS_LAB
	0.2478***
	0.0382
	0.0062

	 
	(0.1402)
	(0.0455)
	(0.0480)

	lnELECTR_LAB
	1.1479*
	0.1197**
	0.1497**

	 
	(0.1957)
	(0.0603)
	(0.0641)

	lnSENIORHS_LAB
	-0.6267**
	-0.0878
	-0.0284

	 
	(0.3036)
	(0.0898)
	(0.0951)

	lnJUNIORHS_LAB
	0.4227
	0.276*
	0.2056***

	 
	(0.3492)
	(0.1058)
	(0.1120)

	lnBASICS_LAB
	-1.2139*
	0.4585*
	0.4322*

	 
	(0.2389)
	(0.0791)
	(0.0841)

	R-Square
	0.3139
	0.8852
	0.8842

	Observations
	260
	260
	260

	Notes :  

	* significant at 1%, ** significant at 5%, *** significant at 10%

	Figures in parentheses are the standard errors

	


	Source: Author’s calculation

To begin with, it is necessary to know how the relationship between labor productivity and infrastructure variables and to do so, OLS is employed. For example, for education infrastructures which are represented by Basic School and Senior High School show a negative sign, while for Junior High School does not show significant value. On the other hand, health infrastructure is believed to have influence on labor productivity, but the result shows the opposite. It can be concluded that based on the data available, labor productivity is influenced significantly by most of infrastructure variables except Junior High School variable and Health variable. Moreover, there are variables that negatively significant to labor productivity. 
Based on the R-squared value, the model can be considered to have only 31% reliability to explain the relationship between dependent and independent variables. Therefore, because of the low value of R-square, the model becomes less convincing and for the consequences other methods must be addressed as a comparison. In addition, the presence of unobserved region effects and different characteristics of each region must be considered in this relationship. 
After conducting OLS regression, Fixed Effect Method (FEM) and Random Effect Method (REM) are employed to obtain estimation result of panel data. Using FEM and REM, better R-squared compared to that of OLS is obtained. 
The FEM shows that there are less significant variables compared to OLS method. FEM suggests that among all variables, only water, electricity, and education infrastructure (Junior High School and Basic School) that show a level of significant. FEM, however, has a better R-square compared to OLS. This means that FEM can be considered to have a better reliability compared to OLS. Therefore, up to know, based on statistic and the significance of variables, FEM can give better estimation than OLS. 
To make sure that FEM is the best method to estimate the model, regression using REM is conducted. The result shows that REM has almost similar result to FEM, and only different in the degree of significance. Even for the value of R-square, both methods have the same value. Therefore, to decide which method is better, Hausman test is addressed. The result of the Hausman test indicates that between FEM and REM, the model used better to be analyzed is FEM. 
Further investigation on FEM, although the result shows a high level of R-square, after conducting several diagnostics test, there are existence of autocorrelation, multicollinearity and heteroscedasticity. It can be implied that the model is not good enough to estimate the model. Heteroscedasticity is a problem that happens because of the inconsistent variance of the model.This problem comes related with the characteristic of panel data which consists of cross section and time series observation that sometimes there exists correlation among the residual (Gujarati 2003).
To overcome this problem, all of the data and variable are transformed into difference 1, with a reduction in the number of observation as the consequence. The model after taking first difference becomes:

ln∆LAB_PROD 	= A+ B ln∆WATER_LAB + C ln∆HEALTH_LAB + 
			    D ln∆ROADS_LAB + E ln∆ELECTR_LAB + 
			    F ln∆SENIORHS_LAB + G ln∆JUNIORHS_LAB +
			    H ln∆BASICS_LAB + Ԑ

Where:
	ln∆WATER_LAB
	: First difference Ln of value of distributed water per labor

	ln∆HEALTH_LAB
	: First difference Ln of number of sub district health center per worker

	ln∆ROADS_LAB
	: First difference Ln of total length of roads in all conditions per worker

	ln∆ELECTR_LAB
	: First difference Ln of total length of electricity transmission per worker

	ln∆SENIORHS_LAB
	: First difference Ln of number of state senior high school per worker

	ln∆JUNIORHS_LAB
	: First difference Ln of number of state junior high school per worker

	ln∆BASICS_LAB
	: First difference Ln of number of state elementary school per worker



Doing the similar steps as previous process, and conducting Hausman test and Breush-Pagan Lagrange Multiplier (LM) test, the result reveals that among the three methods, REM is the best method to estimate the model. Summary of estimated coefficient in the labor productivity equation is as shown on the Table 4 below: 
[bookmark: _Toc332362469]Table 4. The Relationship between Labor Productivity and Infrastructure Variables Taking First Difference
	Variables
	Method

	
	OLS
	Fixed Effect
	Random Effect*

	C
	0.0157*
	0.0106**
	0.0118

	 
	(0.0057)
	(0.0049)
	(0.0084)

	ln∆WATER_LAB
	0.0106
	0.0148
	0.0138

	 
	(0.0141)
	(0.0120)
	(0.0120)

	ln∆HEALTH_LAB
	0.0431**
	0.0424*
	0.0425*

	 
	(0.0183)
	(0.0154)
	(0.0154)

	ln∆ROADS_LAB
	0.0426***
	0.0396***
	0.0405***

	 
	(0.0255)
	(0.0229)
	(0.0226)

	ln∆ELECTR_LAB
	0.0683*
	0.0673*
	0.0676*

	 
	(0.0255)
	(0.0217)
	(0.0217)

	ln∆SENIORHS_LAB
	0.1462**
	0.2294*
	0.2104*

	 
	(0.0616)
	(0.05420
	(0.0537)

	ln∆JUNIORHS_LAB
	0.1598**
	0.1673*
	0.1652*

	 
	(0.0632)
	(0.0549)
	(0.0546)

	ln∆BASICS_LAB
	0.5273*
	0.4395*
	0.4598*

	 
	(0.0689)
	(0.0609)
	(0.0603)

	R-Square
	0.9734
	0.9829
	0.9829

	Observations
	234
	234
	234

	Notes : 

	* significant at 1%, ** significant at 5%, *** significant at 10%

	Figures in parentheses are the standard errors

	


Source: Author’s calculation

From the result summary above, after taking first difference, all method shows a better value of R-square. Not only that, all methods show that all dependent variables show a positive sign and significant to the dependent variable except water variable. In details from OLS method, all independent variables except water are statistically significant to the dependent variables. All of independent variables also show a positive sign as expected. The same result is also shown by the FEM and REM. On those methods, water variables do not show significance value. In addition, REM does not show a significance level in the constant. These imply that labor productivity does not influenced by variable water and that there is no fix cost that affects the labor productivity. 
However, further analysis is needed to decide the best method to estimate the model. By temporary excluded OLS method, FEM and REM are compared one to another. Using Hausman test, the result shows that REM is better than FEM to estimate the model. Another diagnostic test in STATA is employed to compare between OLS and REM and the result reveals that REM is also better than OLS to explain the model (see Appendix 6). Therefore REM in first difference is the method that is used to explain the model of relationship between labor productivity and infrastructure in manufacturing sector in Indonesia 2000-2010.
Taking REM at first difference as the method to estimate the model, further discussion on the result is provided in the next section.
[bookmark: _Toc332362457]4.5. Discussion 
This sub chapter discuss the interpretation of the result after conducting regression as explained in the previous subsection. The relationship between infrastructures and labor productivity is estimated using REM at first difference. The model becomes:


	ln∆LAB_PROD
	=
	0.0425 ln∆HEALTH_LAB  +  0.0405 ln∆ROADS_LAB 

	
	
	+  0.0676 ln∆ELECTR_LAB  +  0.2104 ln∆SENIORHS_LAB

	
	
	+ 0.1652 ln∆JUNIORHS_LAB + 0.4598 ln∆BASICS_LAB + Ԑ



To begin with, in the estimation model, dependent variables are several types of infrastructures that are water supply, health, roads, electricity, and education. From the model, it can be seen that all of infrastructures show a positive sign. This means that labor productivity in manufacturing sector in Indonesia during 2000 to 2009 is affected by the existence of infrastructures. The result, in general is in line with previous study by Fedderke and Bogetić (2009) and Bouvet (2007) which also reveals that there is a positive relationship between labor productivity and infrastructures. 
Another point of interest, based on the significance level of each independent variable, it reveals that clean water supply infrastructure does not have any influence on the labor productivity in manufacturing sector. However, this fact might be due to the preference of proxy of clean water supply infrastructure. This paper uses the value of clean water supply infrastructure, which means that it is only consider money-valued clean water supply that is distributed by state water company. Further, it does not count any other types of clean water resource such as domestic wells, dams, lakes, rivers, etc. Moreover, most of manufacturing industry has private clean water facility, to fulfil its necessity.  
Although the significance level is 0.01, health infrastructure which is signified by number of sub district health facility only has a very small coefficient. It means that if there is a one point change in health infrastructure, labor productivity will rise by 4 percent. This implies that labor’s health condition can be maintained by the existence of health infrastructures around them. However, this model does not count for other health facilities such as hospital, general practitioner and other private health facilities. Related to health policy, some manufacturing industries apply their own health policy. For example, the labor is provided kind of insurance or private health facility to go for if they are sick. These can be the reason why health infrastructure only has small value of coefficient.
Roads infrastructure which is expected to have the biggest influence on labor productivity shows a different result. It shows a relatively small value of coefficient and a lower degree of significance level (10 percent significance level) compare to the rest. Reasons that can be considered are related to the uneven distribution of infrastructure across provinces and different geographic area of each province. Indonesia consists of vast area which most of it is separated by the ocean. Therefore, roads infrastructure domination is no longer exist in the provinces which in the form of islands. Those kinds of provinces relatively need more sea ports and airports compare to provinces that geographically have terrestrial form. However, the government is still considered unable to provide such infrastructures equally across provinces which are adjusted to their characteristics.	 
Related to labor productivity, this can be inferred that in order to increase their productivity, labor do not depend solely to roads infrastructure. Moreover, roads conditions do not always support labor productivity improvement. Bad condition of roads and traffic congestion seems to be the main problem that hinder labor productivity enhancement.
Based on the estimation, electricity infrastructure has a higher coefficient compare to health and roads infrastructure. Electricity also shows a better significance level than roads infrastructure (1 percent). It implies that electricity infrastructure is dominant in labor productivity. Certainly, almost all of manufacturing industries and households are highly dependent to electricity provision. Labor can be more productive if they are provided supporting machine in their work especially in manufacturing sector, which mostly need electricity to operate. However, the facts shows that electricity transmission have not covered all provinces properly.
Among all observed infrastructure variables, education infrastructures (represented by Basic School, Junior High School and Senior High School) perform higher coefficients compare to the rest. It can be implied that productivity of labor is determined by their educational background. Among three components in education infrastructure, basic school has the biggest coefficient compare to the rest. This might be due to compulsory education policy that implemented in Indonesia. Therefore, most of all people have finished their basic education. Furthermore, subsidy is given by the government of Indonesia to educational sector. The subsidy reaches around 20 percent of total government spending. Another possible consideration is the existent of manufacture that required a lot of labor in a low educational qualification. 
Regarding to the literature and empirical evidence, the findings of this paper are confirmed by Fernald (1999), Musisi (2006), Bouvet (2007) and Fan et al. (2005). Bouvet, using transport network, energy provision and telecommunication network, finds that labor productivity is positively affected by the overall infrastructure endowment in a regional level. Meanwhile, Fernald (1999) finds that vehicle-intensive industries benefit disproportionately from road-building. He also addressed congestion issue in his paper. Musisi (2006) also addressed a result that using translog production function reveals that the elasticity between private sector production and public infrastructure is positive and significant. Infrastructures that he used are paved roads, telephone mainlines, and electricity. 
In summary, the result and analysis of the effect of infrastructures on labor productivity of manufacturing sector in Indonesia has addressed about the role of infrastructure on productivity of manufacturing sector in Indonesia. Moreover, among infrastructures variables that are employed in the model, the most and the least affective infrastructure to labor productivity in manufacturing sector is education infrastructure and road infrastructure respectively. Several considerations have been taken into account to explain each type of infrastructure variable on labor productivity. Although not of all infrastructures variables significant, it can be concluded that in general, infrastructures have a positive effect to the labor productivity, with education as the most affective infrastructure variable.
[bookmark: _Toc332362458]4.6. Provincial Case Analysis
In order to give a more realistic overview of the impact of infrastructure on labor productivity, this section will examine sample of provinces which are regarded to have a distinct condition compare to the others. This section focuses on how characteristic of different provinces have influence on infrastructure provisions and productivity. However, not all infrastructure variables are included in this analysis. In this differentiation, only infrastructures which are confirmed to have the highest and the lowest significant effect to labor productivity will be used. Therefore, according to the empirical result from the panel data regression, the infrastructures will be basic school (highest significance) and roads (lowest significance). 
To begin with, provinces, labor productivity level, and infrastructure provision will be differentiated as follows (i) province with high labor productivity and high level of infrastructure provisions; (ii) province with high labor productivity but low level of infrastructure provisions; (iii) province with low labor productivity but high level of infrastructure provisions, and (iv) province with low labor productivity and low level of infrastructure provision. 
However, because it is confirmed that in average infrastructures provisions and labor productivity are positively correlated, the analysis will exclude the differentiation based on point 1 and 4. This differentiation can be illustrated in Figure 13 and 14 below:

[bookmark: _Toc332362519]Figure 15. Distribution of Provinces based on Average Labor Productivity and Education Infrastructure (Most Significance) 2000 – 2009

Source: Author’s calculation





[bookmark: _Toc332362520]Figure 16. Distribution of Provinces based on Average Labor Productivity and Roads (Least Significance) 2000 – 2009

Source: Author’s calculation

According to the data that is used to compute the scatter diagram as seen in Figure 15 and Figure 16, the outliers which are indicated by triangles in the bottom right corner and in the top left corner of each figure are Nusa Tenggara Timur Province and Kalimantan Timur Province. Therefore, further explanation will only consider these two provinces. Brief description of both provinces is as follow:
[bookmark: _Toc332362470]Table 5. Description of Nusa Tenggara Timur and Kalimantan Timur
	Province
	Geographical Condition
	Dominant Sector

	· Nusa Tenggara Timur
	· Archipelagic province (> 500 islands)
· Area coverage: 247.349  km2
· Population: 4.683.827 people (2010)
	· - Mining and Refinery
· - Manufacturing 

	· Kalimantan Timur
	· Terrestrial province
· Area coverage:
	208.657 km2
- 	Population: 3.553.143 people  (2010) 
	· - Agriculture


Source: Statistics Indonesia and Author’s summary from various sources.
From the Figure 15, Figure 16 based on average labor productivity and education infrastructure (most significant) and also based on average labor productivity and roads (least significant), there are two provinces that can be considered as outliers. The first is Nusa Tenggara Timur experiences high proportion of basic school per labor but low labor productivity and high proportion of road per labor but low labor productivity. Second is Kalimantan Timur which experiences high labor productivity but low proportion of basic school per labor and high labor productivity but low proportion of road per labor. 
Further analysis on two provinces, Table 5 shows the general characteristics of each province. For Nusa Tenggara Timur Province, low productivity and low basic school ratio per labor might be due to the geographical condition and also the dominant sector that contribute to the economy. These also apply for Kalimantan Timur Province. To sum up, from two analysis on provincial case (Nusa Tenggara Timur and Kalimantan Timur) it can be seen that characteristics of a province have an effect on labor productivity and must be taken into account when determining infrastructure provisions. It also reveals that contribution of infrastructure on labor productivity vary across provinces. 
[bookmark: _Toc332362459]
Conclusion 
The aim of this study is to examine the the role of infrastructure on the productivity of manufacturing sector in Indonesia and analyze the contribution of each basic infrastructure on each region/provinces. There are several ways to measure productivity that are Total Factor Productivity (TFP), Multi Factor Productivity (MFP) and Single Factor Productivity (SFP). Each measurement has its own strengths and weaknesses. Moreover the use of each measurement is also related to the objectives and data. Regarding to that issue, this paper observes productivity in form of SFP with labor as the single factor. However, this paper also calculates productivity in total (TFP) using growth accounting method on the available data. 
Indonesian economy which consists of 11 sectors shows a positive growth in last 10 years. Among those sectors, there are several sectors that has bigger share on national GDP compare to the rest. Those sectors are manufacturing sector, agriculture sector and trade sector. However, the magnitude of each sector share in GDP is not solely determined by the sector itself but is also influenced by other factors. One believed as the supporting factor is infrastructure. Furthermore, this paper is to make a contribution to study the relationship between productivity and infrastructure provision in a specific sector. 
Generally, main conclusion of this paper is that infrastructures have a positive influence to the labor productivity in manufacturing sector. This implies that the better the infrastructure, the better the labor productivity, which in turn can lead to a better performance in manufacturing sector. This positive relationship can be considered both as the direct effect and indirect effect of infrastructures in economy (Straub 2008). Other conclusion is that roads infrastructures which are expected to have the biggest influence on labor productivity because its purpose to mobilise labor did not show a high degree of significance. This might be due to the different condition of each province in Indonesia. Some of the provinces have roads infrastructure as their main support, while in the other provinces, they rely on other forms of transport infrastructures such as ports and airports. Traffic congestion can also be considered as another reason of this insignificance.
Based on the data, the empirical evidence also reveals that labor productivity does not have significant constant. This implies that there is no ‘fix cost’ on labor productivity. Further, this means that labor productivity is highly dependent on the infrastructure variables in the equation. Related to the different condition of each province, taking provincial assessment with Nusa Tenggara Timur Province and Kalimantan Timur Province, the result implies that labor productivity is also influenced by geographical condition of each province and characteristic of the dominant sector in its economy.
To sum up, based on the data analysis, the results signify that during the period of 2000 to 2009, labor productivity in manufacturing sector in Indonesia shows a positive and significant relation to infrastructures. On the other hand, due to the data limitation, TFP measurement fails to be realized. Therefore, it cannot be used to explain the productivity in this paper. Regarding the infrastructures composition, almost all variables are positive and significant to the labor productivity. It can be concluded that labor productivity in manufacturing sector in Indonesia is influenced by infrastructure provisions. 
In addition government of Indonesia should improve infrastructures provisions across provinces which related to manufacturing sector. Not only improvements in the quantity and quality of infrastructures, but also reduce the inequality and uneven infrastructure distribution. As described from the data and figures, most of infrastructures are concentrated in Java and west part of Indonesia. By improving the infrastructures related to manufacturing sector and reducing the inequality and uneven distribution, productivity can be enhanced. Moreover, it can increase welfare through multiplier effects not only for the labor but also for the society.
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[bookmark: _Toc332362461][bookmark: _Toc332362521]Appendix 1. TFP Calculation
	Code
	Province
	Year
	GDRP Growth
	Capital Growth
	Labor Growth
	TFP Growth

	1
	NAD
	2001
	-13.88
	25.31
	-6.67
	-28.26

	1
	NAD
	2002
	5.45
	81.04
	-14.96
	-43.79

	1
	NAD
	2003
	1.68
	-35.96
	3.88
	24.91

	1
	NAD
	2004
	-17.80
	2.19
	7.00
	-22.82

	1
	NAD
	2005
	-22.30
	89.71
	-30.65
	-69.77

	1
	NAD
	2006
	-13.18
	-6.27
	-1.93
	-7.83

	1
	NAD
	2007
	-10.10
	9.45
	108.54
	-70.99

	1
	NAD
	2008
	-8.32
	1.44
	12.47
	-15.56

	1
	NAD
	2009
	-7.85
	-2.54
	4.91
	-8.53

	2
	Sumatera Utara
	2001
	4.09
	4.42
	-6.67
	4.33

	2
	Sumatera Utara
	2002
	5.03
	8.26
	-7.66
	3.08

	2
	Sumatera Utara
	2003
	4.29
	1.47
	6.81
	-0.14

	2
	Sumatera Utara
	2004
	5.38
	6.98
	9.78
	-4.40

	2
	Sumatera Utara
	2005
	4.76
	11.61
	-21.79
	7.53

	2
	Sumatera Utara
	2006
	5.47
	13.36
	10.88
	-9.32

	2
	Sumatera Utara
	2007
	5.09
	13.28
	26.58
	-17.49

	2
	Sumatera Utara
	2008
	2.92
	11.13
	-4.21
	-2.76

	2
	Sumatera Utara
	2009
	2.76
	6.73
	17.00
	-10.44

	3
	Sumatera Barat
	2001
	3.11
	1.07
	-6.67
	5.70

	3
	Sumatera Barat
	2002
	2.58
	1.04
	9.06
	-2.68

	3
	Sumatera Barat
	2003
	1.99
	3.11
	-35.01
	17.32

	3
	Sumatera Barat
	2004
	4.53
	3.18
	9.29
	-2.34

	3
	Sumatera Barat
	2005
	4.93
	5.83
	48.90
	-23.61

	3
	Sumatera Barat
	2006
	4.47
	4.02
	-6.15
	4.74

	3
	Sumatera Barat
	2007
	5.79
	3.92
	20.13
	-7.02

	3
	Sumatera Barat
	2008
	7.14
	4.96
	-8.08
	7.71

	3
	Sumatera Barat
	2009
	3.57
	4.79
	-14.39
	7.41

	4
	Riau (including Kep. Riau)
	2001
	6.99
	4.82
	-6.67
	6.95

	4
	Riau (including Kep. Riau)
	2002
	5.93
	3.58
	-33.33
	20.08

	4
	Riau (including Kep. Riau)
	2003
	5.60
	44.06
	85.19
	-67.84

	4
	Riau (including Kep. Riau)
	2004
	8.12
	7.06
	-45.14
	25.75

	4
	Riau (including Kep. Riau)
	2005
	-9.25
	-17.51
	46.79
	-20.39

	4
	Riau (including Kep. Riau)
	2006
	6.72
	7.14
	1.26
	1.09

	4
	Riau (including Kep. Riau)
	2007
	6.76
	11.07
	16.12
	-9.04

	4
	Riau (including Kep. Riau)
	2008
	5.42
	14.75
	4.56
	-7.19

	4
	Riau (including Kep. Riau)
	2009
	3.29
	10.78
	-8.28
	-0.12

	5
	Jambi
	2001
	3.63
	18.25
	-6.67
	-5.81

	5
	Jambi
	2002
	10.09
	2.57
	1.10
	7.74

	5
	Jambi
	2003
	2.36
	8.28
	58.80
	-32.84

	5
	Jambi
	2004
	3.55
	10.37
	-34.88
	13.73

	5
	Jambi
	2005
	3.90
	-3.73
	48.23
	-17.61

	5
	Jambi
	2006
	4.44
	15.03
	-67.42
	27.63

	5
	Jambi
	2007
	5.45
	7.53
	115.60
	-57.62

	5
	Jambi
	2008
	5.63
	8.68
	-22.18
	10.65

	5
	Jambi
	2009
	3.84
	3.21
	-11.11
	7.15

	6
	Sumatera Selatan (including Babel)
	2001
	2.13
	1.94
	-6.67
	4.11

	6
	Sumatera Selatan (including Babel)
	2002
	3.80
	6.87
	26.12
	-14.08

	6
	Sumatera Selatan (including Babel)
	2003
	4.20
	9.34
	-33.98
	14.65

	6
	Sumatera Selatan (including Babel)
	2004
	5.80
	10.75
	9.94
	-6.69

	6
	Sumatera Selatan (including Babel)
	2005
	4.98
	6.93
	28.38
	-14.06

	6
	Sumatera Selatan (including Babel)
	2006
	5.13
	7.52
	-24.53
	12.14

	6
	Sumatera Selatan (including Babel)
	2007
	5.46
	10.75
	57.80
	-30.96

	6
	Sumatera Selatan (including Babel)
	2008
	3.54
	7.42
	-31.83
	14.26

	6
	Sumatera Selatan (including Babel)
	2009
	2.26
	5.37
	3.32
	-3.16

	7
	Bengkulu
	2001
	5.02
	2.45
	-6.67
	6.64

	7
	Bengkulu
	2002
	10.14
	4.10
	11.58
	1.48

	7
	Bengkulu
	2003
	6.01
	4.00
	-43.20
	24.82

	7
	Bengkulu
	2004
	5.76
	6.47
	-14.38
	8.42

	7
	Bengkulu
	2005
	1.72
	11.61
	2.11
	-7.46

	7
	Bengkulu
	2006
	5.38
	6.16
	146.44
	-72.15

	7
	Bengkulu
	2007
	5.81
	34.40
	2.49
	-19.52

	7
	Bengkulu
	2008
	7.36
	7.13
	12.56
	-3.91

	7
	Bengkulu
	2009
	5.95
	5.56
	-23.96
	14.03

	8
	Lampung
	2001
	5.36
	-4.51
	-6.67
	11.85

	8
	Lampung
	2002
	4.69
	12.81
	-8.72
	0.09

	8
	Lampung
	2003
	4.07
	-0.45
	-2.29
	5.53

	8
	Lampung
	2004
	4.68
	-2.98
	-39.68
	26.60

	8
	Lampung
	2005
	4.15
	10.24
	78.86
	-42.45

	8
	Lampung
	2006
	4.50
	2.48
	2.60
	1.46

	8
	Lampung
	2007
	7.89
	5.32
	34.55
	-13.11

	8
	Lampung
	2008
	4.95
	4.82
	2.57
	0.29

	8
	Lampung
	2009
	5.88
	3.54
	2.81
	2.00

	9
	DKI Jakarta
	2001
	3.91
	-1.38
	6.57
	1.59

	9
	DKI Jakarta
	2002
	4.59
	0.56
	-1.60
	4.99

	9
	DKI Jakarta
	2003
	5.05
	0.87
	2.93
	2.98

	9
	DKI Jakarta
	2004
	5.74
	13.91
	12.64
	-10.31

	9
	DKI Jakarta
	2005
	5.07
	9.53
	-5.56
	1.18

	9
	DKI Jakarta
	2006
	4.97
	4.26
	-12.06
	8.02

	9
	DKI Jakarta
	2007
	4.60
	6.72
	5.79
	-2.99

	9
	DKI Jakarta
	2008
	3.87
	8.49
	-15.95
	5.90

	9
	DKI Jakarta
	2009
	0.14
	2.76
	11.83
	-7.71

	10
	Jawa Barat (including Banten)
	2001
	2.67
	-12.77
	6.57
	8.33

	10
	Jawa Barat (including Banten)
	2002
	5.65
	-10.62
	-0.37
	13.26

	10
	Jawa Barat (including Banten)
	2003
	3.83
	-27.55
	-8.72
	27.47

	10
	Jawa Barat (including Banten)
	2004
	3.49
	-22.97
	3.32
	17.91

	10
	Jawa Barat (including Banten)
	2005
	7.68
	0.48
	2.51
	6.09

	10
	Jawa Barat (including Banten)
	2006
	7.85
	-21.67
	-1.01
	23.52

	10
	Jawa Barat (including Banten)
	2007
	6.46
	-35.06
	-2.90
	32.45

	10
	Jawa Barat (including Banten)
	2008
	14.30
	-4.36
	8.08
	13.31

	10
	Jawa Barat (including Banten)
	2009
	-0.79
	5.54
	6.33
	-7.83

	11
	Jawa Tengah
	2001
	4.14
	-11.49
	6.57
	8.89

	11
	Jawa Tengah
	2002
	5.46
	3.70
	1.19
	2.28

	11
	Jawa Tengah
	2003
	5.49
	7.32
	-3.30
	2.02

	11
	Jawa Tengah
	2004
	6.41
	13.47
	-5.20
	-0.42

	11
	Jawa Tengah
	2005
	4.80
	9.07
	11.57
	-7.34

	11
	Jawa Tengah
	2006
	4.52
	12.90
	4.32
	-6.67

	11
	Jawa Tengah
	2007
	5.56
	5.67
	-9.41
	6.30

	11
	Jawa Tengah
	2008
	8.80
	6.69
	-1.73
	4.98

	11
	Jawa Tengah
	2009
	3.79
	5.62
	-2.73
	1.21

	12
	DI Yogyakarta
	2001
	1.52
	3.04
	6.57
	-3.89

	12
	DI Yogyakarta
	2002
	2.82
	12.96
	0.69
	-6.60

	12
	DI Yogyakarta
	2003
	2.80
	-3.39
	-19.61
	14.98

	12
	DI Yogyakarta
	2004
	3.25
	11.29
	9.68
	-9.50

	12
	DI Yogyakarta
	2005
	2.60
	6.71
	19.17
	-11.68

	12
	DI Yogyakarta
	2006
	0.73
	8.71
	-13.11
	1.18

	12
	DI Yogyakarta
	2007
	1.89
	2.74
	33.48
	-16.77

	12
	DI Yogyakarta
	2008
	1.37
	4.27
	-22.09
	9.42

	12
	DI Yogyakarta
	2009
	1.88
	3.21
	6.89
	-3.81

	13
	Jawa Timur
	2001
	2.35
	3.27
	6.57
	-3.22

	13
	Jawa Timur
	2002
	-0.73
	3.32
	6.47
	-6.29

	13
	Jawa Timur
	2003
	4.46
	4.35
	-16.10
	9.47

	13
	Jawa Timur
	2004
	5.28
	3.50
	7.32
	-0.83

	13
	Jawa Timur
	2005
	4.61
	8.36
	14.09
	-8.28

	13
	Jawa Timur
	2006
	3.05
	7.22
	-8.89
	2.43

	13
	Jawa Timur
	2007
	4.64
	2.71
	3.53
	0.98

	13
	Jawa Timur
	2008
	6.39
	5.86
	-7.26
	5.92

	13
	Jawa Timur
	2009
	2.80
	5.22
	-4.80
	1.54

	14
	Bali
	2001
	5.19
	-0.64
	6.57
	2.35

	14
	Bali
	2002
	5.00
	2.33
	-3.42
	5.08

	14
	Bali
	2003
	4.77
	1.29
	1.37
	3.19

	14
	Bali
	2004
	3.71
	7.12
	-29.00
	13.22

	14
	Bali
	2005
	5.11
	2.71
	103.16
	-48.37

	14
	Bali
	2006
	4.36
	1.97
	-34.00
	19.98

	14
	Bali
	2007
	9.15
	57.92
	14.32
	-38.56

	14
	Bali
	2008
	14.66
	23.16
	-13.22
	5.06

	14
	Bali
	2009
	5.43
	7.93
	-4.42
	2.09

	15
	Nusa Tenggara Barat
	2001
	5.67
	5.92
	7.59
	-2.27

	15
	Nusa Tenggara Barat
	2002
	5.88
	4.10
	-55.88
	30.95

	15
	Nusa Tenggara Barat
	2003
	6.49
	4.58
	-33.55
	20.06

	15
	Nusa Tenggara Barat
	2004
	6.35
	7.71
	23.89
	-10.99

	15
	Nusa Tenggara Barat
	2005
	7.29
	4.39
	-27.06
	17.75

	15
	Nusa Tenggara Barat
	2006
	2.82
	5.70
	39.99
	-21.16

	15
	Nusa Tenggara Barat
	2007
	9.96
	8.81
	31.59
	-12.00

	15
	Nusa Tenggara Barat
	2008
	8.73
	12.63
	7.57
	-3.89

	15
	Nusa Tenggara Barat
	2009
	8.72
	14.25
	22.50
	-12.50

	16
	Nusa Tenggara Timur
	2001
	3.78
	6.07
	7.59
	-4.27

	16
	Nusa Tenggara Timur
	2002
	4.67
	5.06
	-37.00
	19.63

	16
	Nusa Tenggara Timur
	2003
	4.72
	-33.65
	-50.39
	53.47

	16
	Nusa Tenggara Timur
	2004
	4.62
	4.90
	19.27
	-8.44

	16
	Nusa Tenggara Timur
	2005
	3.09
	2.68
	16.58
	-7.07

	16
	Nusa Tenggara Timur
	2006
	4.42
	5.04
	-40.00
	20.89

	16
	Nusa Tenggara Timur
	2007
	3.54
	2.89
	76.07
	-36.53

	16
	Nusa Tenggara Timur
	2008
	0.04
	2.90
	0.10
	-2.04

	16
	Nusa Tenggara Timur
	2009
	3.93
	15.80
	-13.98
	-0.14

	17
	Kalimantan Barat
	2001
	-3.07
	0.30
	18.51
	-12.54

	17
	Kalimantan Barat
	2002
	-0.11
	3.96
	14.29
	-10.03

	17
	Kalimantan Barat
	2003
	-1.92
	5.38
	-38.82
	13.72

	17
	Kalimantan Barat
	2004
	2.04
	5.89
	16.38
	-10.27

	17
	Kalimantan Barat
	2005
	1.19
	3.12
	12.99
	-7.49

	17
	Kalimantan Barat
	2006
	2.40
	4.04
	-40.66
	19.90

	17
	Kalimantan Barat
	2007
	2.90
	0.65
	4.93
	-0.02

	17
	Kalimantan Barat
	2008
	2.65
	4.73
	-2.57
	0.62

	17
	Kalimantan Barat
	2009
	0.80
	0.72
	-14.40
	7.49

	18
	Kalimantan Tengah
	2001
	-3.59
	-0.06
	18.51
	-12.80

	18
	Kalimantan Tengah
	2002
	2.08
	0.79
	43.27
	-20.11

	18
	Kalimantan Tengah
	2003
	6.12
	4.78
	-47.99
	26.77

	18
	Kalimantan Tengah
	2004
	7.66
	4.66
	-45.97
	27.38

	18
	Kalimantan Tengah
	2005
	1.47
	9.41
	33.73
	-21.98

	18
	Kalimantan Tengah
	2006
	-2.45
	13.13
	-13.96
	-4.66

	18
	Kalimantan Tengah
	2007
	5.95
	10.37
	80.56
	-41.59

	18
	Kalimantan Tengah
	2008
	5.09
	8.45
	-19.30
	8.83

	18
	Kalimantan Tengah
	2009
	4.07
	2.19
	-17.41
	11.25

	19
	Kalimantan Selatan
	2001
	-0.37
	16.09
	18.51
	-20.89

	19
	Kalimantan Selatan
	2002
	-0.85
	-23.42
	-17.07
	24.07

	19
	Kalimantan Selatan
	2003
	0.84
	3.62
	-27.99
	12.30

	19
	Kalimantan Selatan
	2004
	1.39
	1.10
	48.27
	-23.52

	19
	Kalimantan Selatan
	2005
	-1.98
	1.75
	-39.17
	16.39

	19
	Kalimantan Selatan
	2006
	1.27
	12.52
	34.05
	-24.52

	19
	Kalimantan Selatan
	2007
	2.94
	38.13
	-5.24
	-21.13

	19
	Kalimantan Selatan
	2008
	0.57
	23.02
	-10.26
	-10.41

	19
	Kalimantan Selatan
	2009
	2.51
	15.32
	7.81
	-12.12

	20
	Kalimantan Timur
	2001
	3.58
	19.20
	18.51
	-19.11

	20
	Kalimantan Timur
	2002
	-4.06
	9.08
	21.86
	-21.35

	20
	Kalimantan Timur
	2003
	-0.66
	8.58
	-44.53
	15.59

	20
	Kalimantan Timur
	2004
	-0.77
	3.50
	7.47
	-6.96

	20
	Kalimantan Timur
	2005
	-0.56
	6.05
	57.29
	-33.44

	20
	Kalimantan Timur
	2006
	-2.50
	8.28
	-50.67
	17.04

	20
	Kalimantan Timur
	2007
	-3.88
	5.37
	-1.87
	-6.70

	20
	Kalimantan Timur
	2008
	3.24
	9.20
	-2.16
	-2.12

	20
	Kalimantan Timur
	2009
	-3.97
	3.97
	-4.37
	-4.57

	21
	Sulawesi Utara (including Gorontalo)
	2001
	2.61
	9.79
	-4.87
	-1.80

	21
	Sulawesi Utara (including Gorontalo)
	2002
	3.24
	6.16
	9.67
	-5.91

	21
	Sulawesi Utara (including Gorontalo)
	2003
	4.26
	3.07
	-11.48
	7.85

	21
	Sulawesi Utara (including Gorontalo)
	2004
	-2.58
	13.35
	16.00
	-19.92

	21
	Sulawesi Utara (including Gorontalo)
	2005
	2.64
	12.11
	20.99
	-16.33

	21
	Sulawesi Utara (including Gorontalo)
	2006
	4.75
	12.13
	-23.39
	7.96

	21
	Sulawesi Utara (including Gorontalo)
	2007
	6.19
	17.77
	12.37
	-12.44

	21
	Sulawesi Utara (including Gorontalo)
	2008
	10.95
	13.70
	17.74
	-7.51

	21
	Sulawesi Utara (including Gorontalo)
	2009
	6.55
	10.23
	23.62
	-12.42

	22
	Sulawesi Tengah
	2001
	3.87
	5.60
	-4.87
	2.39

	22
	Sulawesi Tengah
	2002
	3.94
	4.63
	-7.59
	4.49

	22
	Sulawesi Tengah
	2003
	3.80
	5.95
	-12.80
	6.04

	22
	Sulawesi Tengah
	2004
	2.56
	6.73
	94.53
	-49.42

	22
	Sulawesi Tengah
	2005
	3.82
	7.33
	-20.60
	9.00

	22
	Sulawesi Tengah
	2006
	4.09
	7.97
	-71.39
	34.21

	22
	Sulawesi Tengah
	2007
	8.23
	11.57
	433.83
	-216.79

	22
	Sulawesi Tengah
	2008
	8.53
	9.07
	-4.08
	4.22

	22
	Sulawesi Tengah
	2009
	8.44
	6.51
	-23.65
	15.71

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2001
	5.72
	7.17
	-4.87
	3.15

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2002
	2.98
	-24.10
	-6.87
	23.28

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2003
	7.90
	49.40
	2.54
	-27.95

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2004
	6.23
	4.72
	12.30
	-3.22

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2005
	7.52
	5.56
	-16.60
	11.93

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2006
	7.21
	2.58
	19.92
	-4.55

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2007
	4.96
	11.61
	45.34
	-25.84

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2008
	9.08
	21.57
	2.26
	-7.15

	23
	Sulawesi Selatan (including Sulawesi Barat)
	2009
	3.89
	15.75
	24.30
	-19.28

	24
	Sulawesi Tenggara
	2001
	-3.28
	2.27
	-4.87
	-2.43

	24
	Sulawesi Tenggara
	2002
	-3.84
	8.10
	150.06
	-84.54

	24
	Sulawesi Tenggara
	2003
	1.76
	8.14
	-91.94
	42.04

	24
	Sulawesi Tenggara
	2004
	1.69
	12.29
	171.37
	-92.60

	24
	Sulawesi Tenggara
	2005
	3.05
	16.55
	113.20
	-65.13

	24
	Sulawesi Tenggara
	2006
	30.59
	8.78
	4.18
	22.35

	24
	Sulawesi Tenggara
	2007
	10.42
	12.47
	23.35
	-9.99

	24
	Sulawesi Tenggara
	2008
	6.18
	14.98
	-15.91
	3.64

	24
	Sulawesi Tenggara
	2009
	-2.76
	12.73
	13.51
	-18.42

	25
	Maluku (including Malut)
	2001
	-1.72
	7.99
	7.59
	-11.11

	25
	Maluku (including Malut)
	2002
	2.66
	12.44
	-61.41
	24.66

	25
	Maluku (including Malut)
	2003
	1.76
	4.39
	41.24
	-21.94

	25
	Maluku (including Malut)
	2004
	4.38
	6.48
	39.92
	-20.12

	25
	Maluku (including Malut)
	2005
	3.76
	18.90
	-47.80
	14.43

	25
	Maluku (including Malut)
	2006
	4.78
	15.00
	-41.42
	15.00

	25
	Maluku (including Malut)
	2007
	6.03
	13.38
	38.67
	-22.68

	25
	Maluku (including Malut)
	2008
	-4.17
	17.81
	-3.58
	-14.85

	25
	Maluku (including Malut)
	2009
	5.01
	15.68
	-8.07
	-1.93

	26
	Papua (including Papua Barat)
	2001
	6.18
	7.94
	7.59
	-3.17

	26
	Papua (including Papua Barat)
	2002
	1.66
	8.95
	-55.11
	22.95

	26
	Papua (including Papua Barat)
	2003
	12.03
	62.80
	-56.20
	-3.83

	26
	Papua (including Papua Barat)
	2004
	13.85
	-31.90
	4.67
	33.84

	26
	Papua (including Papua Barat)
	2005
	6.53
	6.96
	4.45
	-0.56

	26
	Papua (including Papua Barat)
	2006
	2.88
	21.85
	100.35
	-62.59

	26
	Papua (including Papua Barat)
	2007
	4.55
	16.81
	51.52
	-32.98

	26
	Papua (including Papua Barat)
	2008
	5.47
	10.92
	-27.69
	11.67

	26
	Papua (including Papua Barat)
	2009
	38.43
	9.60
	41.08
	11.17


Source: Author’s Calculation

[bookmark: _Toc332362462][bookmark: _Toc332362522]Appendix 2. Data for Panel Regression
	code
	province
	year
	lnLAB_PROD
	lnWATERRP_LAB
	lnHEALTH_LAB
	lnROADS_LAB
	lnELECTR_LAB
	lnSENIORHS_LAB
	lnJUNIORHS_LAB
	lnBASICS_LAB

	1
	NAD
	2000
	6.069
	-0.892
	-4.635
	-0.415
	-0.16
	-4.495
	-3.792
	-1.946

	1
	NAD
	2001
	5.989
	-0.621
	-4.566
	-0.344
	-0.07
	-4.383
	-3.717
	-1.879

	1
	NAD
	2002
	6.204
	-0.026
	-4.355
	-0.183
	0.096
	-4.18
	-3.532
	-1.78

	1
	NAD
	2003
	6.182
	-0.48
	-4.351
	-0.222
	0.075
	-4.169
	-3.58
	-1.873

	1
	NAD
	2004
	5.919
	-1.264
	-4.419
	-0.301
	0.006
	-4.195
	-3.604
	-1.936

	1
	NAD
	2005
	6.033
	0.095
	-3.95
	0.293
	-0.142
	-3.693
	-3.177
	-1.458

	1
	NAD
	2006
	5.911
	0.308
	-3.9
	0.333
	0.375
	-3.622
	-3.139
	-1.425

	1
	NAD
	2007
	5.069
	-0.923
	-4.509
	-0.413
	-0.29
	-4.26
	-3.827
	-2.146

	1
	NAD
	2008
	4.865
	-1.18
	-4.659
	-0.519
	-0.319
	-4.282
	-3.817
	-2.262

	1
	NAD
	2009
	4.735
	-0.235
	-4.681
	-0.48
	-0.312
	-4.253
	-3.747
	-2.364

	2
	Sumatera Utara
	2000
	4.15
	-0.677
	-6.506
	-2.286
	-1.887
	-5.414
	-5.054
	-3.334

	2
	Sumatera Utara
	2001
	4.259
	-0.441
	-6.424
	-2.192
	-1.787
	-5.344
	-4.981
	-3.264

	2
	Sumatera Utara
	2002
	4.388
	-0.282
	-6.327
	-2.082
	-1.694
	-5.23
	-4.905
	-3.167

	2
	Sumatera Utara
	2003
	4.364
	-0.024
	-6.451
	-2.148
	-1.745
	-5.28
	-4.975
	-3.242

	2
	Sumatera Utara
	2004
	4.323
	-0.178
	-6.458
	-2.258
	-1.814
	-5.353
	-5.068
	-3.336

	2
	Sumatera Utara
	2005
	4.615
	0.131
	-6.205
	-1.768
	-1.56
	-5.05
	-4.82
	-3.124

	2
	Sumatera Utara
	2006
	4.565
	0.342
	-6.265
	-1.872
	-1.655
	-5.106
	-4.85
	-3.225

	2
	Sumatera Utara
	2007
	4.379
	0.139
	-6.461
	-2.08
	-1.843
	-5.306
	-5.093
	-3.457

	2
	Sumatera Utara
	2008
	4.451
	0.202
	-6.351
	-2.023
	-1.786
	-5.222
	-4.92
	-3.435

	2
	Sumatera Utara
	2009
	4.321
	0.125
	-6.498
	-2.181
	-1.923
	-5.318
	-5.063
	-3.611

	3
	Sumatera Barat
	2000
	4.099
	-0.648
	-5.573
	-1.336
	-1.316
	-5.143
	-4.785
	-2.537

	3
	Sumatera Barat
	2001
	4.198
	-0.6
	-5.504
	-1.267
	-1.314
	-5.042
	-4.708
	-2.449

	3
	Sumatera Barat
	2002
	4.137
	-0.312
	-5.585
	-1.354
	-1.306
	-5.123
	-4.785
	-2.606

	3
	Sumatera Barat
	2003
	4.588
	0.321
	-5.145
	-0.923
	-0.851
	-4.65
	-4.355
	-2.177

	3
	Sumatera Barat
	2004
	4.543
	0.29
	-5.214
	-0.976
	-0.902
	-4.673
	-4.386
	-2.265

	3
	Sumatera Barat
	2005
	4.193
	0.041
	-5.594
	-1.265
	-1.186
	-5.025
	-4.782
	-2.517

	3
	Sumatera Barat
	2006
	4.3
	0.384
	-5.484
	-1.129
	-1.102
	-4.905
	-4.694
	-2.455

	3
	Sumatera Barat
	2007
	4.173
	-0.498
	-5.65
	-1.293
	-1.283
	-5.066
	-4.822
	-2.781

	3
	Sumatera Barat
	2008
	4.326
	0.596
	-5.57
	-1.185
	-1.166
	-4.948
	-4.644
	-2.717

	3
	Sumatera Barat
	2009
	4.517
	0.832
	-5.351
	-1.017
	-0.977
	-4.802
	-4.361
	-2.531

	4
	Riau (including Kep. Riau)
	2000
	4.636
	-1.14
	-7.204
	-2.713
	-3.143
	-6.716
	-5.977
	-4.007

	4
	Riau (including Kep. Riau)
	2001
	4.773
	-1.136
	-7.076
	-2.644
	-2.921
	-6.647
	-5.93
	-3.931

	4
	Riau (including Kep. Riau)
	2002
	5.236
	-0.306
	-6.609
	-2.238
	-2.447
	-6.155
	-5.51
	-3.534

	4
	Riau (including Kep. Riau)
	2003
	4.674
	-0.089
	-7.112
	-2.842
	-3.002
	-6.653
	-6.053
	-4.127

	4
	Riau (including Kep. Riau)
	2004
	5.353
	0.082
	-6.41
	-2.226
	-2.275
	-5.981
	-5.431
	-3.528

	4
	Riau (including Kep. Riau)
	2005
	4.872
	-0.059
	-6.874
	-2.178
	-2.65
	-6.232
	-5.673
	-3.882

	4
	Riau (including Kep. Riau)
	2006
	4.924
	0.233
	-6.846
	-2.169
	-2.67
	-6.096
	-5.55
	-3.885

	4
	Riau (including Kep. Riau)
	2007
	4.84
	0.123
	-6.956
	-2.315
	-2.892
	-6.202
	-5.593
	-4.03

	4
	Riau (including Kep. Riau)
	2008
	4.848
	0.252
	-6.844
	-2.228
	-2.368
	-6.121
	-5.499
	-4.053

	4
	Riau (including Kep. Riau)
	2009
	4.967
	0.364
	-6.779
	-2.02
	-1.965
	-5.922
	-5.293
	-3.959

	5
	Jambi
	2000
	3.806
	-0.563
	-5.515
	-0.724
	-1.81
	-5.258
	-4.605
	-2.611

	5
	Jambi
	2001
	3.911
	-0.291
	-5.47
	-0.655
	-1.776
	-5.177
	-4.543
	-2.538

	5
	Jambi
	2002
	3.996
	-0.174
	-5.426
	-0.666
	-1.765
	-5.101
	-4.538
	-2.55

	5
	Jambi
	2003
	3.557
	-0.576
	-5.912
	-1.128
	-2.132
	-5.478
	-4.942
	-3.013

	5
	Jambi
	2004
	4.021
	0.248
	-6.477
	-0.791
	-1.65
	-4.989
	-4.51
	-2.579

	5
	Jambi
	2005
	3.665
	-0.087
	-5.815
	-1.512
	-2.042
	-5.336
	-4.786
	-2.974

	5
	Jambi
	2006
	4.83
	1.057
	-4.657
	-0.371
	-1.049
	-4.174
	-3.564
	-1.852

	5
	Jambi
	2007
	4.115
	0.319
	-5.37
	-1.11
	-1.758
	-4.904
	-4.281
	-2.613

	5
	Jambi
	2008
	4.421
	0.836
	-5.054
	-0.86
	-1.334
	-4.579
	-3.943
	-2.361

	5
	Jambi
	2009
	4.576
	0.927
	-4.905
	-0.698
	-1.183
	-4.309
	-3.747
	-2.244

	6
	Sumatera Selatan (including Babel)
	2000
	4.678
	-0.927
	-5.703
	-2.282
	-1.729
	-5.143
	-4.49
	-2.641

	6
	Sumatera Selatan (including Babel)
	2001
	4.768
	-0.491
	-5.634
	-2.188
	-1.642
	-5.057
	-4.456
	-2.573

	6
	Sumatera Selatan (including Babel)
	2002
	4.573
	-1.481
	-5.915
	-2.242
	-1.751
	-5.275
	-4.677
	-2.798

	6
	Sumatera Selatan (including Babel)
	2003
	5.03
	0.044
	-5.422
	-1.724
	-1.287
	-4.858
	-4.306
	-2.407

	6
	Sumatera Selatan (including Babel)
	2004
	4.991
	-0.02
	-5.282
	-1.561
	-1.382
	-4.867
	-4.371
	-2.496

	6
	Sumatera Selatan (including Babel)
	2005
	4.79
	0.073
	-5.734
	-1.691
	-1.536
	-5.029
	-4.554
	-2.785

	6
	Sumatera Selatan (including Babel)
	2006
	5.122
	0.579
	-5.429
	-1.389
	-1.307
	-4.701
	-4.218
	-2.535

	6
	Sumatera Selatan (including Babel)
	2007
	4.719
	0.543
	-5.839
	-1.79
	-1.71
	-5.096
	-4.591
	-2.999

	6
	Sumatera Selatan (including Babel)
	2008
	5.137
	1.016
	-5.399
	-1.315
	-1.359
	-4.631
	-4.154
	-2.623

	6
	Sumatera Selatan (including Babel)
	2009
	5.126
	0.201
	-5.399
	-1.262
	-1.358
	-4.567
	-4.094
	-2.654

	7
	Bengkulu
	2000
	3.494
	0.066
	-3.964
	0.007
	-0.385
	-3.964
	-3.374
	-1.42

	7
	Bengkulu
	2001
	3.612
	-0.059
	-3.895
	0.076
	-0.317
	-3.895
	-3.341
	-1.342

	7
	Bengkulu
	2002
	3.599
	-0.165
	-4.005
	-0.033
	-0.398
	-3.987
	-3.425
	-1.555

	7
	Bengkulu
	2003
	4.223
	0.49
	-3.439
	0.532
	0.179
	-3.387
	-2.84
	-0.988

	7
	Bengkulu
	2004
	4.434
	1.124
	-2.481
	0.684
	0.334
	-3.12
	-2.689
	-0.831

	7
	Bengkulu
	2005
	4.43
	1.684
	-3.296
	0.663
	0.342
	-3.118
	-2.526
	-0.852

	7
	Bengkulu
	2006
	3.581
	0.734
	-4.089
	-0.239
	-0.492
	-3.921
	-3.349
	-1.759

	7
	Bengkulu
	2007
	3.612
	0.271
	-4.008
	-0.263
	-0.454
	-3.85
	-3.287
	-1.799

	7
	Bengkulu
	2008
	3.565
	0.768
	-4.112
	-0.382
	-0.55
	-3.892
	-3.219
	-1.893

	7
	Bengkulu
	2009
	3.897
	1.316
	-3.676
	0.145
	-0.248
	-3.596
	-2.989
	-1.619

	8
	Lampung
	2000
	3.316
	-2.042
	-6.347
	-2.171
	-1.898
	-5.558
	-4.84
	-3.198

	8
	Lampung
	2001
	3.437
	-1.63
	-6.248
	-2.102
	-1.824
	-5.505
	-4.758
	-3.102

	8
	Lampung
	2002
	3.574
	-1.338
	-6.123
	-1.986
	-1.69
	-5.361
	-4.655
	-3.047

	8
	Lampung
	2003
	3.637
	-1.266
	-6.063
	-1.931
	-1.62
	-5.299
	-4.634
	-3.024

	8
	Lampung
	2004
	4.188
	-0.71
	-6.219
	-1.453
	-1
	-4.748
	-4.114
	-2.52

	8
	Lampung
	2005
	3.648
	-1.769
	-6.116
	-2.02
	-1.849
	-5.309
	-4.709
	-3.1

	8
	Lampung
	2006
	3.666
	-1.191
	-6.094
	-1.989
	-1.941
	-5.294
	-4.692
	-3.131

	8
	Lampung
	2007
	3.445
	-1.498
	-6.337
	-2.241
	-2.129
	-5.56
	-5.026
	-3.438

	8
	Lampung
	2008
	3.468
	-1.258
	-6.342
	-2.266
	-2.189
	-5.575
	-4.934
	-3.472

	8
	Lampung
	2009
	3.497
	-1.355
	-6.327
	-2.135
	-2.217
	-5.448
	-4.861
	-3.476

	9
	DKI Jakarta
	2000
	4.275
	-0.342
	-7.442
	-4.471
	-2.856
	-6.277
	-6.247
	-5.173

	9
	DKI Jakarta
	2001
	4.25
	-0.03
	-7.505
	-4.535
	-2.827
	-6.328
	-6.341
	-5.248

	9
	DKI Jakarta
	2002
	4.311
	1.116
	-7.492
	-4.501
	-2.779
	-6.302
	-6.359
	-5.251

	9
	DKI Jakarta
	2003
	4.331
	1.155
	-7.518
	-4.524
	-2.796
	-6.332
	-6.385
	-5.289

	9
	DKI Jakarta
	2004
	4.268
	1.039
	-7.637
	-4.679
	-2.89
	-6.453
	-6.506
	-5.413

	9
	DKI Jakarta
	2005
	4.375
	1.523
	-7.562
	-4.504
	-2.815
	-6.389
	-6.613
	-5.358

	9
	DKI Jakarta
	2006
	4.552
	1.516
	-7.413
	-4.517
	-2.624
	-6.259
	-6.342
	-5.233

	9
	DKI Jakarta
	2007
	4.541
	1.734
	-7.472
	-4.574
	-2.835
	-6.31
	-6.428
	-5.29

	9
	DKI Jakarta
	2008
	4.752
	2.003
	-7.269
	-4.4
	-2.546
	-6.128
	-6.251
	-5.125

	9
	DKI Jakarta
	2009
	4.642
	2.069
	-7.416
	-4.476
	-2.63
	-6.261
	-6.31
	-5.231

	10
	Jawa Barat (including Banten)
	2000
	3.738
	-2.469
	-7.737
	-4.628
	-3.402
	-7.437
	-6.886
	-4.606

	10
	Jawa Barat (including Banten)
	2001
	3.701
	-2.304
	-7.789
	-4.69
	-3.463
	-7.487
	-6.933
	-4.736

	10
	Jawa Barat (including Banten)
	2002
	3.76
	-1.953
	-7.768
	-4.649
	-3.415
	-7.363
	-6.908
	-4.674

	10
	Jawa Barat (including Banten)
	2003
	3.888
	-1.604
	-7.669
	-4.558
	-3.309
	-7.174
	-6.786
	-4.599

	10
	Jawa Barat (including Banten)
	2004
	3.89
	-1.586
	-7.701
	-4.492
	-3.315
	-7.104
	-6.807
	-4.633

	10
	Jawa Barat (including Banten)
	2005
	3.939
	-1.493
	-7.712
	-4.508
	-3.334
	-6.995
	-6.726
	-4.665

	10
	Jawa Barat (including Banten)
	2006
	4.025
	-1.403
	-7.696
	-4.457
	-3.277
	-6.92
	-6.593
	-4.655

	10
	Jawa Barat (including Banten)
	2007
	4.117
	-1.34
	-9.538
	-4.413
	-3.192
	-6.857
	-6.543
	-4.623

	10
	Jawa Barat (including Banten)
	2008
	4.173
	-1.437
	-7.73
	-4.482
	-3.225
	-6.912
	-6.604
	-4.712

	10
	Jawa Barat (including Banten)
	2009
	4.104
	-0.907
	-7.782
	-4.499
	-3.255
	-6.837
	-6.121
	-4.775

	11
	Jawa Tengah
	2000
	3.185
	-2.462
	-7.446
	-4.062
	-3.103
	-6.819
	-6.296
	-4.228

	11
	Jawa Tengah
	2001
	3.162
	-2.438
	-7.52
	-4.126
	-3.13
	-6.849
	-6.382
	-4.299

	11
	Jawa Tengah
	2002
	3.204
	-2.056
	-7.532
	-4.098
	-3.135
	-6.923
	-6.393
	-4.323

	11
	Jawa Tengah
	2003
	3.291
	-2.014
	-7.496
	-4.065
	-3.091
	-6.889
	-6.361
	-4.308

	11
	Jawa Tengah
	2004
	3.406
	-1.975
	-7.44
	-3.997
	-2.989
	-6.787
	-6.297
	-4.256

	11
	Jawa Tengah
	2005
	3.344
	-1.955
	-7.554
	-4.061
	-3.043
	-6.849
	-6.403
	-4.383

	11
	Jawa Tengah
	2006
	3.345
	-1.638
	-7.591
	-4.093
	-3.092
	-6.878
	-6.429
	-4.428

	11
	Jawa Tengah
	2007
	3.498
	-1.547
	-7.477
	-3.989
	-2.896
	-6.769
	-6.308
	-4.323

	11
	Jawa Tengah
	2008
	3.6
	-1.288
	-7.493
	-3.957
	-2.867
	-6.727
	-6.268
	-4.339

	11
	Jawa Tengah
	2009
	3.665
	-1.058
	-7.457
	-3.903
	-2.806
	-6.658
	-6.221
	-4.311

	12
	DI Yogyakarta
	2000
	2.992
	-1.996
	-6.76
	-2.634
	-2.318
	-5.733
	-5.435
	-3.854

	12
	DI Yogyakarta
	2001
	2.944
	-1.914
	-6.824
	-2.688
	-2.369
	-5.802
	-5.548
	-3.94

	12
	DI Yogyakarta
	2002
	2.965
	-1.524
	-6.905
	-2.695
	-2.368
	-5.844
	-5.582
	-3.953

	12
	DI Yogyakarta
	2003
	3.211
	-1.189
	-6.686
	-2.477
	-2.148
	-5.62
	-5.399
	-3.782

	12
	DI Yogyakarta
	2004
	3.15
	-1.149
	-6.779
	-2.569
	-2.241
	-5.672
	-5.496
	-3.884

	12
	DI Yogyakarta
	2005
	3.001
	-1.2
	-6.954
	-3.235
	-2.359
	-5.855
	-5.681
	-4.085

	12
	DI Yogyakarta
	2006
	3.149
	-0.745
	-6.814
	-3.087
	-2.215
	-5.721
	-5.545
	-3.945

	12
	DI Yogyakarta
	2007
	2.878
	-1.062
	-7.102
	-3.381
	-2.451
	-6.021
	-5.831
	-4.263

	12
	DI Yogyakarta
	2008
	3.142
	-0.628
	-6.827
	-3.126
	-2.192
	-5.777
	-5.587
	-4.063

	12
	DI Yogyakarta
	2009
	3.094
	-0.567
	-6.902
	-3.186
	-2.24
	-5.795
	-5.641
	-3.957

	13
	Jawa Timur
	2000
	3.731
	-1.57
	-7.354
	-3.816
	-2.98
	-6.622
	-6.184
	-4.172

	13
	Jawa Timur
	2001
	3.69
	-1.49
	-7.424
	-3.88
	-3.036
	-6.679
	-6.267
	-4.232

	13
	Jawa Timur
	2002
	3.62
	-1.497
	-7.486
	-3.937
	-3.047
	-6.799
	-6.34
	-4.327

	13
	Jawa Timur
	2003
	3.84
	-1.155
	-7.315
	-3.762
	-2.86
	-6.602
	-6.166
	-4.177

	13
	Jawa Timur
	2004
	3.82
	-1.202
	-7.397
	-3.853
	-2.93
	-6.641
	-6.231
	-4.251

	13
	Jawa Timur
	2005
	3.734
	-1.25
	-7.516
	-3.846
	-3.057
	-6.725
	-6.325
	-4.398

	13
	Jawa Timur
	2006
	3.857
	-0.908
	-7.411
	-3.746
	-2.925
	-6.606
	-6.203
	-4.306

	13
	Jawa Timur
	2007
	3.867
	-0.899
	-7.447
	-3.762
	-2.897
	-6.62
	-6.198
	-4.335

	13
	Jawa Timur
	2008
	4.005
	-0.637
	-7.36
	-3.665
	-2.817
	-6.517
	-6.122
	-4.296

	13
	Jawa Timur
	2009
	4.082
	-0.45
	-7.306
	-3.596
	-2.745
	-6.434
	-6.01
	-4.301

	14
	Bali
	2000
	2.629
	-0.843
	-6.934
	-2.96
	-2.443
	-6.176
	-5.842
	-3.751

	14
	Bali
	2001
	2.616
	-0.295
	-7.044
	-2.999
	-2.507
	-6.305
	-5.999
	-3.813

	14
	Bali
	2002
	2.699
	-0.477
	-7.009
	-2.841
	-2.439
	-6.244
	-5.961
	-3.837

	14
	Bali
	2003
	2.732
	-0.412
	-7.013
	-2.855
	-2.408
	-6.223
	-6.019
	-3.891

	14
	Bali
	2004
	3.111
	0.126
	-6.661
	-2.511
	-2.066
	-5.819
	-5.639
	-3.559

	14
	Bali
	2005
	2.452
	0.132
	-7.361
	-3.211
	-2.775
	-6.516
	-6.335
	-4.27

	14
	Bali
	2006
	2.91
	0.319
	-6.946
	-2.785
	-2.285
	-6.117
	-5.91
	-3.852

	14
	Bali
	2007
	2.864
	0.542
	-7.061
	-2.876
	-2.366
	-6.251
	-6.015
	-3.983

	14
	Bali
	2008
	3.143
	0.881
	-6.902
	-2.734
	-2.23
	-6.036
	-5.657
	-3.845

	14
	Bali
	2009
	3.241
	0.958
	-6.857
	-2.689
	-2.16
	-5.944
	-5.747
	-3.795

	15
	Nusa Tenggara Barat
	2000
	1.332
	-2.27
	-7.056
	-2.827
	-2.862
	-6.736
	-6.212
	-3.831

	15
	Nusa Tenggara Barat
	2001
	1.314
	-2.142
	-7.078
	-2.9
	-3.242
	-6.771
	-6.297
	-3.9

	15
	Nusa Tenggara Barat
	2002
	2.189
	-1.161
	-6.251
	-2.083
	-2.407
	-5.917
	-5.448
	-3.075

	15
	Nusa Tenggara Barat
	2003
	2.661
	-0.722
	-5.794
	-1.673
	-1.99
	-5.412
	-5.047
	-2.707

	15
	Nusa Tenggara Barat
	2004
	2.508
	-0.743
	-6.024
	-1.97
	-1.812
	-5.529
	-5.196
	-2.919

	15
	Nusa Tenggara Barat
	2005
	2.894
	-0.249
	-5.685
	-1.649
	-1.489
	-5.125
	-4.708
	-2.605

	15
	Nusa Tenggara Barat
	2006
	2.586
	-0.245
	-6.006
	-1.96
	-2.192
	-5.364
	-4.99
	-2.913

	15
	Nusa Tenggara Barat
	2007
	2.406
	-0.826
	-6.25
	-2.246
	-2.405
	-5.599
	-5.187
	-3.181

	15
	Nusa Tenggara Barat
	2008
	2.417
	-0.419
	-6.265
	-2.318
	-2.428
	-5.568
	-5.129
	-3.233

	15
	Nusa Tenggara Barat
	2009
	2.297
	-0.581
	-6.447
	-2.44
	-2.623
	-5.646
	-5.207
	-3.431

	16
	Nusa Tenggara Timur
	2000
	1.861
	-0.697
	-4.565
	-0.044
	-1.011
	-4.575
	-3.593
	-1.603

	16
	Nusa Tenggara Timur
	2001
	1.824
	-0.278
	-4.638
	-0.117
	-1.084
	-4.653
	-3.65
	-1.672

	16
	Nusa Tenggara Timur
	2002
	2.332
	0.12
	-4.171
	0.345
	-0.858
	-4.139
	-3.165
	-1.209

	16
	Nusa Tenggara Timur
	2003
	3.079
	0.996
	-3.438
	0.936
	0.059
	-3.411
	-2.456
	-0.534

	16
	Nusa Tenggara Timur
	2004
	2.948
	0.788
	-3.605
	0.85
	-0.089
	-3.497
	-2.606
	-0.705

	16
	Nusa Tenggara Timur
	2005
	2.825
	0.634
	-3.722
	0.697
	-0.215
	-3.513
	-2.65
	-0.83

	16
	Nusa Tenggara Timur
	2006
	3.379
	1.512
	-3.116
	1.282
	0.29
	-2.927
	-2.125
	-0.308

	16
	Nusa Tenggara Timur
	2007
	2.848
	1.005
	-3.673
	0.716
	-0.249
	-3.414
	-2.653
	-0.87

	16
	Nusa Tenggara Timur
	2008
	2.848
	0.555
	-3.58
	0.715
	-0.196
	-3.327
	-2.564
	-0.828

	16
	Nusa Tenggara Timur
	2009
	3.037
	1.454
	-3.394
	0.767
	-0.025
	-3.094
	-2.354
	-0.632

	17
	Kalimantan Barat
	2000
	4.236
	-0.707
	-5.836
	-2.073
	-1.479
	-5.622
	-4.817
	-2.862

	17
	Kalimantan Barat
	2001
	4.035
	-0.703
	-6.022
	-2.09
	-1.648
	-5.772
	-4.967
	-3.025

	17
	Kalimantan Barat
	2002
	3.9
	-0.821
	-6.181
	-2.115
	-1.758
	-5.825
	-5.091
	-3.166

	17
	Kalimantan Barat
	2003
	4.372
	-0.156
	-5.674
	-1.646
	-1.253
	-5.252
	-4.567
	-2.688

	17
	Kalimantan Barat
	2004
	4.241
	-0.263
	-5.81
	-1.909
	-1.393
	-5.344
	-4.702
	-2.838

	17
	Kalimantan Barat
	2005
	4.13
	-0.278
	-5.873
	-1.848
	-1.511
	-5.391
	-4.712
	-2.879

	17
	Kalimantan Barat
	2006
	4.676
	0.527
	-5.361
	-1.26
	-1.015
	-4.775
	-4.057
	-2.349

	17
	Kalimantan Barat
	2007
	4.657
	0.522
	-5.38
	-1.258
	-1.062
	-4.771
	-4.088
	-2.456

	17
	Kalimantan Barat
	2008
	4.709
	0.453
	-5.294
	-1.214
	-0.967
	-4.68
	-3.978
	-2.51

	17
	Kalimantan Barat
	2009
	4.872
	0.782
	-5.116
	-0.984
	-0.799
	-4.47
	-3.691
	-2.25

	18
	Kalimantan Tengah
	2000
	4.029
	-0.667
	-4.983
	-0.803
	-1.295
	-4.883
	-4.09
	-2.014

	18
	Kalimantan Tengah
	2001
	3.823
	-0.767
	-5.153
	-0.973
	-1.436
	-5.026
	-4.253
	-2.152

	18
	Kalimantan Tengah
	2002
	3.484
	-0.792
	-5.632
	-1.332
	-1.108
	-5.412
	-4.613
	-2.524

	18
	Kalimantan Tengah
	2003
	4.197
	0.07
	-4.859
	-0.678
	-1.066
	-4.822
	-4.083
	-1.884

	18
	Kalimantan Tengah
	2004
	4.886
	0.78
	-4.251
	-0.034
	-0.415
	-4.123
	-3.447
	-1.27

	18
	Kalimantan Tengah
	2005
	4.61
	0.842
	-4.526
	-0.038
	-0.635
	-4.209
	-3.503
	-1.476

	18
	Kalimantan Tengah
	2006
	4.736
	1.242
	-4.237
	0.107
	-0.644
	-4.011
	-3.315
	-1.324

	18
	Kalimantan Tengah
	2007
	4.203
	0.612
	-4.771
	-0.489
	-1.217
	-4.485
	-3.792
	-2.063

	18
	Kalimantan Tengah
	2008
	4.467
	0.851
	-4.52
	-0.27
	-0.902
	-4.225
	-3.526
	-1.854

	18
	Kalimantan Tengah
	2009
	4.698
	1.542
	-4.329
	0.081
	-0.633
	-3.97
	-3.308
	-1.632

	19
	Kalimantan Selatan
	2000
	3.704
	-1.213
	-5.963
	-2.174
	-1.953
	-6.265
	-5.456
	-3.2

	19
	Kalimantan Selatan
	2001
	3.53
	-1.216
	-6.127
	-2.344
	-2.088
	-6.227
	-5.601
	-3.371

	19
	Kalimantan Selatan
	2002
	3.709
	-0.898
	-5.94
	-2.03
	-2.547
	-6.023
	-5.386
	-3.194

	19
	Kalimantan Selatan
	2003
	4.046
	0.153
	-5.612
	-1.702
	-1.485
	-5.83
	-5.052
	-2.892

	19
	Kalimantan Selatan
	2004
	3.666
	0.005
	-5.985
	-2.191
	-1.878
	-6.135
	-5.419
	-3.287

	19
	Kalimantan Selatan
	2005
	4.143
	0.572
	-5.493
	-1.9
	-1.392
	-5.493
	-4.823
	-2.779

	19
	Kalimantan Selatan
	2006
	3.862
	0.607
	-5.74
	-1.908
	-1.645
	-5.76
	-5.085
	-3.071

	19
	Kalimantan Selatan
	2007
	3.945
	0.777
	-5.671
	-1.804
	-1.572
	-5.686
	-4.961
	-3.014

	19
	Kalimantan Selatan
	2008
	4.059
	0.939
	-5.515
	-1.688
	-1.408
	-5.534
	-4.701
	-2.938

	19
	Kalimantan Selatan
	2009
	4.009
	1.11
	-5.595
	-1.651
	-1.394
	-5.563
	-4.707
	-2.973

	20
	Kalimantan Timur
	2000
	6.032
	-0.63
	-6.348
	-2.308
	-2.468
	-5.968
	-5.53
	-3.714

	20
	Kalimantan Timur
	2001
	5.898
	-0.598
	-6.478
	-2.379
	-2.485
	-6.075
	-5.691
	-3.878

	20
	Kalimantan Timur
	2002
	5.658
	-0.467
	-6.6
	-2.51
	-2.317
	-6.242
	-5.817
	-4.015

	20
	Kalimantan Timur
	2003
	6.241
	0.394
	-5.999
	-1.902
	-1.69
	-5.595
	-5.163
	-3.442

	20
	Kalimantan Timur
	2004
	6.161
	0.293
	-6.03
	-1.975
	-1.762
	-5.561
	-5.185
	-3.591

	20
	Kalimantan Timur
	2005
	5.703
	0.215
	-6.411
	-2.475
	-2.215
	-5.908
	-5.476
	-3.985

	20
	Kalimantan Timur
	2006
	6.384
	0.988
	-5.709
	-1.79
	-1.907
	-5.142
	-4.726
	-3.272

	20
	Kalimantan Timur
	2007
	6.363
	1.357
	-5.659
	-1.727
	-1.871
	-5.093
	-4.708
	-3.249

	20
	Kalimantan Timur
	2008
	6.417
	1.639
	-5.571
	-1.706
	-1.804
	-4.992
	-4.608
	-3.227

	20
	Kalimantan Timur
	2009
	6.421
	1.711
	-5.517
	-1.509
	-1.713
	-4.863
	-4.439
	-3.177

	21
	Sulawesi Utara (including Gorontalo)
	2000
	3.678
	-0.703
	-5.253
	-0.995
	-1.167
	-4.597
	-3.878
	-2.191

	21
	Sulawesi Utara (including Gorontalo)
	2001
	3.754
	-0.42
	-5.196
	-0.945
	-1.082
	-4.6
	-3.817
	-2.15

	21
	Sulawesi Utara (including Gorontalo)
	2002
	3.693
	0
	-5.296
	-1.037
	-1.181
	-4.677
	-3.915
	-2.244

	21
	Sulawesi Utara (including Gorontalo)
	2003
	3.857
	0.262
	-5.072
	-0.669
	-0.571
	-4.547
	-3.77
	-2.12

	21
	Sulawesi Utara (including Gorontalo)
	2004
	3.682
	0.252
	-5.201
	-0.794
	-0.996
	-4.677
	-3.892
	-2.27

	21
	Sulawesi Utara (including Gorontalo)
	2005
	3.518
	0.549
	-5.354
	-1.366
	-1.131
	-4.798
	-4.012
	-2.329

	21
	Sulawesi Utara (including Gorontalo)
	2006
	3.831
	0.54
	-4.967
	-0.967
	-1.107
	-4.491
	-3.693
	-2.03

	21
	Sulawesi Utara (including Gorontalo)
	2007
	3.774
	0.132
	-5.021
	-1.005
	-1.202
	-4.565
	-3.751
	-2.262

	21
	Sulawesi Utara (including Gorontalo)
	2008
	3.715
	0.382
	-5.088
	-1.168
	-1.373
	-4.69
	-3.869
	-2.495

	21
	Sulawesi Utara (including Gorontalo)
	2009
	3.566
	0.034
	-5.225
	-1.13
	-1.534
	-4.777
	-3.963
	-2.625

	22
	Sulawesi Tengah
	2000
	4.407
	-0.193
	-4.117
	0.151
	-0.115
	-4.058
	-3.259
	-1.169

	22
	Sulawesi Tengah
	2001
	4.495
	0.025
	-4.075
	0.201
	-0.002
	-4.03
	-3.177
	-1.112

	22
	Sulawesi Tengah
	2002
	4.612
	0.364
	-3.981
	0.28
	0.108
	-3.901
	-3.035
	-1.139

	22
	Sulawesi Tengah
	2003
	4.787
	0.555
	-3.829
	0.417
	-0.753
	-3.71
	-2.981
	-0.981

	22
	Sulawesi Tengah
	2004
	4.146
	0.061
	-4.487
	-0.207
	-0.631
	-4.305
	-3.599
	-1.628

	22
	Sulawesi Tengah
	2005
	4.415
	0.566
	-4.227
	0.213
	-0.464
	-4.003
	-3.362
	-1.266

	22
	Sulawesi Tengah
	2006
	5.706
	1.885
	-2.94
	1.52
	1.15
	-2.627
	-1.936
	0.006

	22
	Sulawesi Tengah
	2007
	4.11
	0.354
	-4.608
	0.071
	-0.502
	-4.252
	-3.562
	-1.767

	22
	Sulawesi Tengah
	2008
	4.234
	0.241
	-4.574
	0.122
	-0.515
	-4.127
	-3.434
	-1.674

	22
	Sulawesi Tengah
	2009
	4.585
	0.807
	-4.168
	0.402
	-0.126
	-3.76
	-3.11
	-1.391

	23
	Sulawesi Selatan (including Sulbar)
	2000
	4.189
	-0.283
	-5.138
	-2.177
	-1.034
	-4.745
	-4.159
	-2.09

	23
	Sulawesi Selatan (including Sulbar)
	2001
	4.295
	0.004
	-5.085
	-0.687
	-0.962
	-4.75
	-4.143
	-2.046

	23
	Sulawesi Selatan (including Sulbar)
	2002
	4.396
	0.575
	-4.984
	-0.635
	-0.891
	-4.577
	-4.067
	-1.987

	23
	Sulawesi Selatan (including Sulbar)
	2003
	4.447
	0.397
	-4.985
	-0.706
	-0.902
	-4.601
	-4.073
	-2.056

	23
	Sulawesi Selatan (including Sulbar)
	2004
	4.391
	0.27
	-5.082
	-0.839
	-1.011
	-4.676
	-4.183
	-2.166

	23
	Sulawesi Selatan (including Sulbar)
	2005
	4.645
	0.892
	-4.865
	-0.532
	-0.813
	-4.452
	-3.965
	-1.96

	23
	Sulawesi Selatan (including Sulbar)
	2006
	4.533
	0.88
	-4.981
	-0.697
	-1.017
	-4.555
	-4.061
	-2.144

	23
	Sulawesi Selatan (including Sulbar)
	2007
	4.207
	0.666
	-5.318
	-0.921
	-1.37
	-5.122
	-4.396
	-2.504

	23
	Sulawesi Selatan (including Sulbar)
	2008
	4.272
	0.772
	-5.285
	-0.811
	-1.366
	-5.109
	-4.325
	-2.538

	23
	Sulawesi Selatan (including Sulbar)
	2009
	4.093
	0.619
	-5.487
	-1.048
	-1.579
	-5.219
	-4.404
	-2.773

	24
	Sulawesi Tenggara
	2000
	4.275
	-0.012
	-4.136
	1.27
	-0.555
	-4.34
	-3.486
	-1.43

	24
	Sulawesi Tenggara
	2001
	4.291
	0.181
	-4.086
	-0.105
	-0.496
	-4.235
	-3.44
	-1.364

	24
	Sulawesi Tenggara
	2002
	3.336
	-0.948
	-5.066
	-0.933
	-1.335
	-5.082
	-4.329
	-2.279

	24
	Sulawesi Tenggara
	2003
	5.872
	2.166
	-2.606
	1.546
	1.213
	-2.431
	-1.79
	0.238

	24
	Sulawesi Tenggara
	2004
	4.89
	0.938
	-3.422
	0.436
	0.204
	-3.332
	-2.733
	-0.756

	24
	Sulawesi Tenggara
	2005
	4.163
	0.746
	-4.172
	-0.11
	-0.548
	-3.983
	-3.49
	-1.341

	24
	Sulawesi Tenggara
	2006
	4.389
	1.219
	-4.079
	-0.116
	-0.478
	-3.885
	-3.414
	-1.371

	24
	Sulawesi Tenggara
	2007
	4.278
	0.243
	-4.327
	-0.346
	-0.668
	-3.982
	-3.592
	-1.57

	24
	Sulawesi Tenggara
	2008
	4.512
	1.131
	-3.847
	-0.173
	-0.459
	-3.851
	-3.257
	-1.416

	24
	Sulawesi Tenggara
	2009
	4.357
	1.1
	-3.904
	-0.252
	-0.551
	-3.77
	-3.141
	-1.71

	25
	Maluku (including Malut)
	2000
	2.893
	-1.037
	-5.118
	-1.307
	-1.574
	-4.911
	-4.003
	-2.222

	25
	Maluku (including Malut)
	2001
	2.802
	-0.93
	-5.204
	-1.38
	-1.665
	-4.875
	-4.042
	-2.291

	25
	Maluku (including Malut)
	2002
	3.781
	-0.039
	-4.259
	-0.428
	-0.548
	-3.968
	-3.113
	-1.403

	25
	Maluku (including Malut)
	2003
	3.453
	0.064
	-4.564
	-0.773
	-0.878
	-4.244
	-3.443
	-1.709

	25
	Maluku (including Malut)
	2004
	3.16
	-0.292
	-4.854
	-0.981
	-1.214
	-4.462
	-3.788
	-2.044

	25
	Maluku (including Malut)
	2005
	3.847
	0.481
	-4.161
	-0.35
	-0.51
	-3.746
	-3.102
	-1.315

	25
	Maluku (including Malut)
	2006
	4.428
	1.472
	-3.501
	0.187
	-0.028
	-3.119
	-2.467
	-0.713

	25
	Maluku (including Malut)
	2007
	4.16
	0.881
	-3.731
	-0.152
	-0.243
	-3.204
	-2.662
	-1.045

	25
	Maluku (including Malut)
	2008
	4.154
	1.52
	-3.525
	0.244
	-0.195
	-3.117
	-2.575
	-0.96

	25
	Maluku (including Malut)
	2009
	4.287
	2.231
	-3.496
	0.439
	-0.123
	-2.882
	-2.344
	-0.964

	26
	Papua (including Papua Barat)
	2000
	3.457
	-0.266
	-4.86
	-0.294
	-1.841
	-5.246
	-4.365
	-2.384

	26
	Papua (including Papua Barat)
	2001
	3.443
	-0.334
	-4.833
	-0.367
	-1.898
	-5.234
	-4.394
	-2.445

	26
	Papua (including Papua Barat)
	2002
	4.261
	0.329
	-4.06
	0.434
	-1.05
	-4.387
	-3.569
	-1.595

	26
	Papua (including Papua Barat)
	2003
	5.2
	1.376
	-3.225
	1.259
	-0.157
	-3.511
	-2.683
	-0.762

	26
	Papua (including Papua Barat)
	2004
	5.284
	1.391
	-3.248
	1.254
	-0.024
	-3.457
	-2.731
	-0.814

	26
	Papua (including Papua Barat)
	2005
	5.304
	1.448
	-3.264
	1.281
	-0.062
	-3.366
	-2.756
	-0.861

	26
	Papua (including Papua Barat)
	2006
	4.637
	-0.186
	-3.63
	0.648
	-0.704
	-3.892
	-3.291
	-1.507

	26
	Papua (including Papua Barat)
	2007
	4.266
	0.73
	-4.008
	0.252
	-1.089
	-5
	-3.622
	-1.93

	26
	Papua (including Papua Barat)
	2008
	4.644
	1.265
	-3.675
	0.576
	-0.862
	-4.597
	-3.248
	-1.599

	26
	Papua (including Papua Barat)
	2009
	4.625
	1.034
	-3.908
	0.29
	-1.166
	-4.794
	-3.479
	-1.89
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daerah luar Pulau Jawa, di mana tercatat Sulawesi Barat sebagai Provinsi dengan
sub-indeks terendah untuk penilaian infrastruktur.
Indeks Infrastruktur Fisik
Dilihat dari kualitas sambungan
DKI. Jakarta
P Bali listrik, pelaku usaha masih melihat
jawa Tengah
Sulal:'ewsiiﬁlr::; belum memadai, seperti tingginya
Sulawesi Selatan . . ; I
‘D.I.Vogs:k';trel: frekwensi pemadaman listrik. Terkait
Kalimantan Selatan dengan ketersediaan energi listrik,
Sumatera Selatan
Sumatera I;aur:; secara Nasional 68.95% Pengusaha
Jawa Barat menilai ketersediaan listrik Kurang

Kalimantan Timur )
NTT dan sangat Kurang. Bahkan di
Gorontalo
Bangka Belitun,
Sulawesi Tengal
Sulawesi Tenggara
Sumatera Utara
Kalimantan Barat

sejumlah daerah memperlihatkan
kondisi yang  memprihatinkan.

"*"",‘,'#; Sebagai contoh, pada tahun 2007
Vil ketersediaan listrik di Kalbar 285.342
Kepulauan Riau
"ﬂ""“"“";aﬂ: MW, dinilai oleh 73.53% Pengusaha
e di Kalbar masih kurang bahkan

Sulawesi Barat

sangat kurang. Sebanyak 47%
pengusaha menilai masih sangat

luas wilayah yang belum terjangkau aliran listrik. Akibatnya 96.3% pelaku usaha di
Kalbar, memasang Genset untuk mengantisipasi kekurangan pasokan listrik dan
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