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Abstract
The study investigates the effect of changes in world oil prices and Indonesia’s output. Some methods in time series data analyses have been employed among variables: real gross domestic products, real oil prices, government final consumption expenditure, and trade openness. The first two variables are the main variables investigated, while two others are control variables. The methods employed are cointegration analysis, Granger Causality test with ECM, and dummy variable of net oil-importer periods and interaction variables inserted into he models.
The empirical results show that among variables exists cointegration, observing that the variables have long run relationship. In addition, the Granger Causality test shows that there is unidirectional causality from oil prices to Indonesia’s GDP, therefore, this unidirectional causality can be used to measure the effect in short run and long run. The results prove that there is different effect in the long run and in the short run, whilst in the short run the effect is positive and in the long run is negative. However, when dummy variable of net-oil importing periods and its interaction with oil prices are inserted to the models, the results shows that the effects of oil prices during net-oil importer periods is not conclusive.
Future studies should employ other variables that are also important for Indonesia’s output, for instance other macroeconomic variable or other determinants such as democracy or investments, etc, in order to obtain better results.

Relevance to Development Studies

Oil as one of energy resources has dominant role in global economy, including developing country like Indonesia. The effect of increasing oil prices on output is always interesting to be studied, because of its multiple effects in growth and development of a country. 

Keywords

Oil Prices, Indonesia’s output, GDP, cointegration, Ganger Causality test, long run, short run, etc.
Chapter 1 
Introduction
1.1 Background
Oil Prices have increased sharply over past three decades. Started in the beginning of 1970s, the trend has become obvious. First, from 1970 to 1974, triggered by Arab-Israel War (OPEC embargo), the world oil prices rocketed from averaged 1 - 2 US$ per barrel to around 10 – 13 US$ per barrel. This rise was later known in literature the First Oil Shock. The second shock occurred in 1979. The cause was the Iranian Revolution that hindered world oil supply. The prices increased up to 35 US$ per barrel. Nevertheless, entering periods 1980s, the higher oil prices could not maintain as the demand of oil weakened due to global recession. The prices then fell down up to below 15 US$ per barrel and have been stable with soft fluctuations ranging from 15 to 25 US$ per barrel until the early 2000s periods (see Figure 1).  
The most recent rises of world oil prices again happened in the middle of 2000s periods. Fluctuating from 2004, the world oil price finally reached 100 US $/barrel, a psychological price, in first quarter 2008. This historical record continued to 140 US $/barrel in June 2008 and in the middle of July 2008 the price posed the highest point at 147.27 US $/barrel in New York Spot Market. However, after reached its peak level, the price started to decline. In the middle of August 2008, the price went down by approximately 25 US $/barrel, which was 136.32 US $/barrel and again in the middle of September 2008 to 98.53 US $/barrel. The shrinkage continued until the most recent in early 2009 which remained only 40s US $/barrel, more than 300% declining price from its highest point. 

Concerning to sharp fluctuation, oil prices have been repeatedly been accused as a cause of undesirable macroeconomic impacts in the world. The impacts are not only in oil-importing countries, but also in oil-exporting countries. The impacts in oil-exporting countries are generally negative to output, while in oil-exporting countries are positive.  
Figure 1: History of Wolrd Oil Price Fluctuation
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Source: British Petroleum Statistical Review 2007

During past three decades, Indonesia has been recorded as one country that has a role in world oil market. What is unique is that Indonesia has two positions as a producer as well as an importer. As an exporter country, Indonesia historically has recorded the production in 1979 as much as 2.5 per cent of the total world output. Thus, by 1979 it ranked thirteenth among the world’s major producers and eighth among the OPEC countries (Bee 1982: 123). In other side, as an importer Indonesia has also imported amount of oil either crude oil or refined oil. These imports have been conducted to cover domestic consumption that has been increasing following the rise of domestic demand. Because some parts of production have been exported, Indonesia has to import volumes to fulfill domestic demand. Therefore, the position of Indonesia in world oil market then determined by the amount of oil exports and oil imports, which one is bigger. If the exports are bigger, so Indonesia has posed as net oil-exporting country, on the other hand, if the imports are bigger, Indonesia has posed as net-oil exporting countries. 
Since 2004, Indonesia has been addressed as net oil-importing country as the oil imports are higher than its exports. Even though Indonesia can gain revenue from oil exports, but from import side Indonesia has to pay higher expenditure to finance the fuel subsidy in order to sustain stability of macroeconomic situation. This situation has raised such dilemma to government while the government tried to keep the targeted deficit budget of its expenditure. As the result, the government has to adjust domestic oil price by increasing domestic fuel price, which could impact economic performance.  

The Indonesian conditions above are interesting to study since the theory or empirical results have suggested different impacts on oil-exporting and oil-importing countries. Therefore, in this paper, we interested to study the impact of oil prices to Indonesian economy in the long run and short run periods. This study also will measure the impact on economy when Indonesia has been addressed as exporter and importer. 
1.2 Research Question

The conditions mentioned above will produce questions:


1. Do the oil prices affect Indonesia’s output? If so, does the effect of oil prices have different impacts in short run and long run?
2. Does the oil price have different effects on Indonesia’s output when Indonesia is experienced as a net-oil importing country and as a net-oil exporting country?
1.3 Objectives
The objectives of this paper are:
1. To understand whether the oil prices have effects on Indonesia’s output and whether the effect is different when the higher oil prices stand in the short run and in the long run.
2. To understand whether the oil price has different effect on Indonesia’s output when Indonesia has been experienced as a net-oil importing country and as a net-oil exporting country.
1.4 Hypothesis
The hypothesis of this paper is as below:
There is an impact of the higher oil prices on Indonesia’s output, however, it is also hypothesized that the impact is different in short-run and long-run, because during the past of three decades Indonesia has been playing as an oil exporter as well as an oil importer with decreasing trend of domestic production and increasing trend of domestic consumption. The impact also will be different when Indonesia is treated as an oil exporter and oil importer. While Indonesia is considered as the exporter country, Indonesia has benefited from the higher oil prices; nevertheless, when considered as oil importer, Indonesia has suffered by the higher oil prices. 
1.5 Organization
This paper is divided into five chapters. Chapter 1 is introduction which contains background, research question, objectives, hypothesis and organization of paper. Chapter 2 is review of oil condition in Indonesia related to the economy of Indonesia, which includes a brief history on Oil and Gas Industry in Indonesia, general situation of oil; domestic production, consumption, export and import. This chapter also bring about a brief description about the role of oil revenue in state budget. Chapter 3 is review of the theoretical framework, consisting of general description of growth theory, and the channels through which the higher oil prices may affect the Indonesia’s economy. This chapter also includes the review of empirical studies that conducted by previous researchers concerning the similar topic of this paper. The last subsection to be explained in this chapter is the analytical framework, consisting of how to analyze the topic. Chapter 4 concerns about the main analysis of this paper. Finally, the last Chapter 5 is conclusion.
Chapter 2 
OIL AND INDONESIAN ECONOMY: CONDITION DURING THE PAST THREE DECADES

2.1  OIL CONDITION
Oil and Gas Industry in Indonesia: A Brief Overview
History of oil industry in Indonesia dates back to late 19th century. It was started by a discovery of oil pools by A.J. Zilker, the Dutch manager of the East Sumatra Tobacco Company in 1880, in the vicinity of his plantation. Expecting to explore and to produce in commercial quantity, he was able to secure a concession to the oil-bearing land (known as Telaga Said) from Sultan of Langkat. In 1884 collaborated with a newly formed company Koninklijke Nederlansche Maatschappij tot Expoitatie van Petroleumbronnen in Nederlansche Indie (later became The Royal Shell), he began drilling a well at area called Telaga Tiga, the most accessible of the oil pools at the concession. From this well he successfully produced oil in commercial quantities at a depth of only 121 m (Bee 1982: 2-3). Since then, efforts to discover petroleum resources throughout Indonesia’s area were conducted intensively by some foreign oil companies.


It was the Royal Dutch Shell group companies that operated in large scale area in Indonesia in the beginning of oil era in Indonesia. The Royal’s operation area included East Java, South Sumatra, East Kalimantan, and later in some other areas. The domination of the Royal in producing crude oil continued until the Indonesia’s independence periods. This domination was followed by the other two oil majors, namely CULTEX and STANVAC, as they were the main producers of crude oil (Osada, 1988: 14).

Nationalization of oil companies started in early 1960 after the enactment of Undang-undang Nomor 44 Prp. Tahun 1960 (The Law of Oil and gas Mining) and later Undang-undang Nomor 8 Tahun 1971 (The Law of Pertamina). The Laws mandated that there was the only one state-owned company that have a right to conduct oil and gas activities in Indonesia, namely Pertamina. Pertamina was established based on merged companies which were existed before. As the sole state-owned company on oil and gas, Pertamina was responsible for development, production, refining and domestic sales of oil and natural gas (upstream and downstream business). Since then, the three majors (Shell, CULTEX and STANVAC) continued operation after agreeing to cooperate with government, represented by Pertamina, based on “Working Contracts” (W.C.) or Production Sharing Contract (PSC).

In 1980s, the government decided to shift foreign companies’ production under W.C. totally to production under PSC. The difference between W.C. and PSC is that under W.C. facilities, production planning and the right to dispose of products belong to the oil companies, while under PSC they belongs to Indonesia’s government (Osada, 1988: 14). In addition, the production shares between oil companies and Pertamina had been calculated after cost recovery incurred by companies during the exploration and income tax deduction. Usually the final share between oil companies and Pertamina is 15:85, however, some exceptions can give higher share for companies, such as 20:80 or 30:70 due to higher technical risks and remote areas. The system above maintained until the end of Soeharto’s era in the late of 1990s.

In 2001, as the result of reformation movement and regional decentralization policy, the government renewed the basis laws which derive the oil and gas activities. The new Law is Undang-undang Nomor 21 Tahun 2001 tentang Minyak dan Gas Bumi (The Law of Oil and Gas).  This new Law introduces a new system that can be expected as a promoter of a new era in oil and gas industry in Indonesia. It is expected that by the enactment of the new Law, oil and gas industries in Indonesia can deal with the current global issues, such as decentralization policy, globalization, competitiveness, investment, and global market
. The differences with the old law is that Pertamina before the new Law played as the regulator and player, but after the new law it has specialized as the business entity, but still owned by the state. In principle, Pertamina is treated as the business enterprise that in conducting oil and gas business either in upstream or downstream activities in Indonesia as the partner of Government. Another principle is that all parties, including Pertamina, in doing the upstream business have to sign the Cooperation Contract with BPMigas
, as the representative of government. In downstream business, the Law has divided downstream business into four activities; they are refinery, storage, transportation and trade. These business activities must be separated from upstream business, thus the legal enterprise which has already had upstream business is not permitted to conduct downstream business. The Law also mandated the establishment of BPHMigas which has an authority to manage transporting-oil business through pipeline and distributing fuel throughout Indonesia’s area. This policy has a goal to encourage the effectiveness and efficiency in creating fuel market in Indonesia by attracting other players instead of Pertamina itself.
Mechanism of Oil Supply 
In the world oil market Indonesia is a unique country because of its position as an oil-exporter and, simultaneously, as an oil-importer country. The two positions have been existed because under production sharing contracts oil-producing contractors sell their productions to international market. Normally, the oil-producing contractors sell the oil which consists of contractor’s and government’s share. However, when needed due to increasing domestic consumption, the contractors have to send the oil to domestic market with special prices, known as Domestic Market Obligation (DMO). In some cases, the DMO is not sufficient yet to fulfil domestic need due to increasing consumption, thus, the government has to import crude oil or oil products from other countries. 
The figure below gives the complexity of the inflow and outflow of oil from or to foreign and domestic supply through refinery processing. As we can see, after produced domestically the crude oil is sent to international market to be old as well as to domestic refineries to be refined. In domestic refineries, the crude oil is processed to become fuel or other refinery products. At the same time, in order to fulfil the domestic needs and refinery capacity, the government through Pertamina or other companies imported the crude oil from foreign producers and the imported crude is also processed in domestic refineries. The domestic refineries produce two kinds of product; firstly, the subsidized products (gasoline, diesel for transportation, and kerosene for households) that are consumed domestically and secondly, other products, including non-subsidized fuels that partly are exported and also domestically consumed. In some cases, when the level of domestic demand heightens and the domestic stock is not sufficient to cover the needs, the government will import refined fuel products from foreign producers.
Figure 2: The Flow of Crude and Refined Oil Products in Indonesia
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Domestic Oil Production
During 1970s, the domestic production of oil has recorded the highest level of volume. Starting from 1972, the production had exceeded 1 million barrel per day. The production reached the peak production from 1977 to 1981 averaged 1.5 – 1.6 million barrels per day. The exceeding-one-million production has been maintained until 2005 with gradual declining trend. In 2006, the oil has been produced below one million barrel per day until the most recent time (see table 1). The decreasing trend mostly caused by natural decline in all oil production wells as the consequence of exploitation activities in long periods. Another cause is a lack of investment in oil and gas industry.  
Domestic Consumption
During the past three decades, the consumption of oil has been steadily from year to year. From 1970 to 1987, the consumption of refined products was below five hundred thousand barrels per day. The consumption certainly has been rising until reaching above one million in 2001. Couple years later, the consumption has slightly fluctuated, especially during 2005 – 2007 (see Table 3). The decreasing trend during the three years might be caused by domestic price adjustment by the Indonesian Government due to the soaring of world oil prices. The domestic fuel prices have been increased to avoid deficit budget pressure as fuel subsidy will increase unless the adjustments were conducted.
Export and Import of Oil
In general, the export of oil has steadily declined during three past decades. Even though during 1970s the crude oil export volume has increased to the highest level reaching more than one million barrel per day, however, from the early of 1980s, it has declined gradually below one million barrels per day. The decline has continued until the most recent years. In 2003, the export of crude oil was below five hundred thousand barrels per day and up to 2008 the export volume has reached 294.1 thousand barrel per day (see Table 4). However, the export of refined oil products has walked in different way. Following the increase of domestic refinery capacities
, the export of refined oil has also raised. If we calculate jointly the crude oil and refined product, the high level of total volume in oil export can be maintained with ranging from eight hundred thousand barrels per day to one thousand barrels per day until 2000. Since then, the export has been declining below that, even, in 2008 it reached only 554.9 thousand barrel per day (see also Table 4).
On the other hand, different trend has occurred in crude oil import. During 1980s, the trend has shown fluctuations ranging from 54 thousand to 100 thousand barrels per day. This is because the level of domestic consumption during the periods has been stable (see Table 3). However, after 1990, the consumption of refined oil has increased gradually year by year. This causes the import of oil has also intensified until the most recent years. 
Table 1: Domestic Oil Production

	Year
	1970
	1971
	1972
	1973
	1974
	1975
	1976
	1977
	1978
	1979
	1980
	1981
	1982

	Crude Oil (1000b/d)
	    853.6 
	    892.1 
	 1,080.8 
	 1,338.5 
	 1,374.5 
	 1,306.5 
	 1,503.6 
	 1,686.2 
	 1,635.2 
	 1,590.8 
	 1,575.7 
	 1,604.2 
	 1,324.8 

	Refined Products (1000b/d)
	    200.8 
	    217.8 
	    270.4 
	    292.0 
	    307.2 
	    304.1 
	    306.6 
	    421.3 
	    436.9 
	    509.7 
	    526.9 
	    530.8 
	534.0

	Year
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995

	Crude Oil (1000b/d)
	 1,245.3 
	 1,280.1 
	 1,181.5 
	 1,256.8 
	 1,158.1 
	 1,161.5 
	 1,231.0 
	 1,299.3 
	 1,450.0 
	 1,347.7 
	 1,327.3 
	 1,332.8 
	 1,328.4 

	Refined Products (1000b/d)
	526.1
	499.3
	501.4
	550.0
	568.7
	606.5
	640.4
	711.2
	677.8
	649.9
	770.5
	767.4
	854.3

	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Crude Oil (1000b/d)
	 1,326.7 
	 1,330.4 
	 1,315.4 
	 1,355.5 
	 1,272.5 
	 1,214.2 
	1125.4
	1139.7
	1094.4
	1059.3
	883.0
	837.6
	856.7

	Refined Products (1000b/d)
	892.9
	887.6
	928.4
	933.7
	968.2
	1006.1
	1002.4
	944.4
	1011.6
	1054.1
	1053.5
	1213.2
	1184.1



           Source: OPEC Database, www.opec.org
Table 2: Import of Crude Oil 
	Year
	1980
	1981
	1982
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994

	Volume(10000b/d)
	105.1 
	54.4 
	85.0 
	68.5 
	112.1 
	74.3 
	77.1 
	79.8 
	55.2 
	108.6 
	134.3 
	113.7 
	168.0 
	156.4 
	159.1 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	

	Volume(10000b/d)
	187.2 
	189.3 
	190.6 
	212.2 
	232.0 
	219.1 
	326.0 
	327.7 
	306.0 
	255.1 
	341.5 
	289.6 
	298.3 
	260.8 
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




       Source: OPEC Database, www.opec.org
Table 3: Consumption of Refined Oil
	Year
	1970
	1971
	1972
	1973
	1974
	1975
	1976
	1977
	1978
	1979
	1980
	1981
	1982

	Volume (1000b/d)
	  114.1 
	  131.8 
	  145.2 
	  170.5 
	  199.4 
	     220.5 
	     245.9 
	     285.3 
	     322.4 
	     375.4 
	     410.9 
	     445.6 
	     461.1 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995

	Volume (1000b/d)
	  452.8 
	  447.2 
	  467.3 
	  464.9 
	  491.4 
	     527.4 
	     578.0 
	     634.3 
	     675.4 
	     708.6 
	     713.6 
	     755.3 
	     774.5 

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Volume (1000b/d)
	  853.3 
	  931.6 
	  888.2 
	  931.7 
	  996.4 
	  1,026.0 
	  1,075.4 
	  1,112.9 
	  1,143.7 
	  1,139.9 
	  1,061.3 
	  1,047.9 
	  1,054.1 




Source: OPEC Database, www.opec.org
Table 4: The Volume of Export

	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1970
	1971
	1972
	1973
	1974
	1975
	1976
	1977
	1978
	1979
	1980
	1981
	1982

	Crude Oil (1000b/d)
	625.4
	656.4
	817.2
	1,012.4
	1,036.6
	994.7
	1,227.4
	1,325.7
	1,268.2
	1,077.7
	988.0
	992.5
	818.6

	Refined Oil (1000b/d)
	99.3
	92.2
	125.6
	154.9
	123.7
	100.4
	99.1
	147.2
	124.0
	146.9
	162.6
	155.8
	121.1

	Total
	724.7
	748.6
	942.8
	1,167.3
	1,160.3
	1,095.1
	1,326.5
	1,472.9
	1,392.2
	1,224.6
	1,150.6
	1,148.3
	939.7

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1983
	1984
	1985
	1986
	1987
	1988
	1989
	1990
	1991
	1992
	1993
	1994
	1995

	Crude Oil (1000b/d)
	858.3
	876.3
	705.6
	793.8
	701.0
	646.6
	675.7
	684.7
	798.8
	652.0
	681.6
	792.6
	743.9

	Refined Oil (1000b/d)
	130.2
	191.9
	149.8
	159.3
	187.9
	204.9
	230.8
	239.7
	230.0
	254.4
	239.1
	250.1
	294.1

	Total
	988.5
	1,068.2
	855.4
	953.1
	888.9
	851.5
	906.5
	924.4
	1,028.8
	906.4
	920.7
	1,042.7
	1,038.0

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Year
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Crude Oil (1000b/d)
	706.7
	709.7
	678.0
	781.9
	622.5
	599.2
	639.9
	433.0
	412.7
	374.4
	301.3
	319.3
	294.1

	Refined Oil (1000b/d)
	297.1
	257.3
	220.8
	191.9
	188.8
	196.3
	152.4
	155.3
	143.5
	142.3
	225.7
	106.9
	260.8

	Total
	1,003.8
	967.0
	898.8
	973.8
	811.3
	795.5
	792.3
	588.3
	556.2
	516.7
	527.0
	426.2
	554.9




   Source : OPEC Database, www.opec.org

From Net Oil-Exporting to Net Oil-Importing Country
It is believed that since 2004, Indonesia has shifted from net oil-exporting country to net-oil importing country. The definition of “net oil-importing country” does not mean that Indonesia does not have oil to export anymore, but this describes the condition of higher level of domestic consumption. Indeed, Indonesia still has oil to export, but the volume is less than domestic consumption due to less of domestic production (see Figure 3 below). This situation obviously can also be observed from the Table 1 and Table 3 above.
In addition, in 2004 the data has shown deficit balance between export and import of oil (term of trade), because domestic oil consumption is growing faster than its domestic oil production. This phenomenon, in fact, has been warned since 2000 when the oil consumption have already exceeded of crude oil export (see Figure 4 below). Meanwhile, oil product import has reached over domestic oil product. If we calculate the production, export, and import of oil and its product, the consumption of domestic oil product has been exceeded the amount of domestic oil export. This indicates that Indonesia has been already as a net-importer country in 2004.
Figure 3: Trend of Production and Consumption of Oil in Indonesia
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       Source: processed from OPEC Database
Figure 4: Trend of Consumption, Production, Export and Import of Oil
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      Sources: OPEC Database (www.opec.org), figured by the Author

2.2 Oil and Indonesia’s State Budget
Oil and Government Revenue
The role of oil revenue as one of the significant financial resources on state budget system has started from 1970s. During the periods, Indonesia has experienced “oil boom” which created high revenue inflow derived from sudden increasing oil prices in two shocks in 1973 and 1979. The surplus was a wealth for Indonesia because of considerable export of oil; therefore Indonesia could gain a surplus revenue or “windfall profit” from oil exports. The surplus of oil export then became one of the main financial sources and could remove constraints in financing development programs. Even though its production was not as major as other OPEC countries’ production, however, it notably became the most sources of government revenue. In Table 5, we can see that during 1970s the revenue of oil has dramatically increased and has become dominant share to total GDP.
On the other hand, depending heavily on oil export, Indonesia’s revenue had been affected significantly by the volatility of world oil price. After enjoying oil boom in 1970’s, triggered by global recession, the price of oil had decreased in 1982. The decreasing of oil prices caused the global production also declined, including Indonesia’s. Consequently, the total government revenue drastically decreased from 12126.83 billion rupiah in 1981-1982 to 11404.29 billion rupiah in 1982-1983. Most of decreasing revenue was caused by decreases of revenue from oil export value, from 7515.33 billion in 1981-1982 to 6489.59 billion rupiah in 1982-1983 (see Table 5). 
Table 5: Real Government Revenue (1980 prices, billion rupiah)

	[image: image20.png]Institute of Social Studies





	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Source: Harvie and Thoha, 1994 : 256
	
	
	
	
	
	


Table 2 below identifies the real GDP and the Oil production contribution to real GDP compared with other sector, during both oil boom and post oil boom periods. In 1973 the oil and gas sector, which was not separately from mining sector, contributed 12.3% of real GDP while manufacturing 9.6%, agriculture 40.1% and other s 38%. By 1981 mining’s contribution to GDP virtually doubled to 24%, manufacturing increased to 10.8%, agriculture declined to only 25.3% and other sectors increased slightly to 40%. During 1980s, with weakening oil price, oil’s contribution to GDP steadily declined such that by 1991 it contributed 11.3% of GDP, manufacturing 21.3%, agriculture 19.5% and other sectors 45.7% (Harvie and Thaha 1994: 258)
[image: image5.emf]
Moreover, from the data we can also simply see the effect of oil shock to GDP. During Shock I (1073 -1974) the oil’s share to GDP increased from 12.30 percent in 1973 to 22.17 percent. In Shock II period (1979 -1980), the oil’s share contributed 21.68% in 1979 and then increased to 25.68%. Nevertheless, In Shock III period (1984 -1986), with weakening oil price, the contribution of oil to GDP declined. In 1984, the contribution only recorded 18.84% and again declined to 13.99% in 1985, and 11.20% in 1986. 
Realizing that oil revenue was less reliable to getting consistent government revenue due to the oil prices fluctuation; the government had conducted some macroeconomic adjustment to reduce the adverse impact of declining revenue. In fiscal policy, the government introduced new tax regime, including a simplified system of assessment, better enforcement, and the introduction of a value-added tax (VAT). In financial system, the government liberalized bank sector, such as deregulating interest rate, removing credit ceiling, and curtailing the use of targeted credit. Monetary policy was also carefully managed to avoid problem of inflation and capital flight (Lewis 2007: 113).
After applying the given adjustment policies, the oil was not the solely main revenue for government, however, it was still significant. During 1990s, the shares of oil revenue on total government were still significant, however, in slight declining trend. It ranged from 42 percent in fiscal year 1990/1991 to 26.45 percent in fiscal year 1998/1999. A slight increase happened in 1999/2000, which was 31.14 percent (see Table 7). From 2000 to 2008, the share of oil to government revenue has been also significant. However, the share of oil revenue to GDP has been stable between 4 and 6 percent yearly, very lower shares compared to the oil boom periods (see Table 8).
Table 7: Oil and Government Revenue (billion rupiah)
	Fiscal Year
	1990/ 1991
	1991/ 1992
	1992/ 1993
	1993/ 1994
	1994/ 1995

	Total Government Revenue
	42193
	42582
	48862.6
	56113.1
	62686.4

	Oil Revenue
	17740
	15069.6
	15330.8
	12503.4
	13537.4

	Share of Oil on Government Revenue (%)
	42.04
	35.39
	31.38
	26.42
	24.80

	
	
	
	
	
	

	Fiscal Year
	1995/ 1996
	1996/ 1997
	1997/1998
	1998/ 1999
	1999/ 2000

	Total Government Revenue
	73013.9
	87630.3
	112275.5
	156408.4
	187819.3

	Oil Revenue
	16054.7
	20137.1
	30559
	41368.3
	58481.6

	Share of Oil on Government Revenue (%)
	22.66
	22.98
	27.22
	26.45
	31.14


Source: Badan Kebijakan Fiskal (Fiscal Policy Office), Department of Finance, Republik Indonesia. Calculated by the Author.
Table 8: Shares of Oil on Government Revenue and GDP

	Fiscal Year
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Share Oil on Government  Revenue (%)
	41.55
	34.59
	25.95
	23.57
	26.83
	28.05
	31.55
	23.85
	29.23

	Share Oil Revenue on GDP (%)
	6.14
	6.18
	4.16
	3.93
	4.78
	4.99
	6.03
	4.27
	6.12


Source: Badan Kebijakan Fiskal (Fiscal Policy Office), Department of Finance, Republik Indonesia. Calculated by the Author.
Since the consumption of oil constantly increases and domestic oil production declines, Indonesia is no longer benefit from the windfall profit from increasing oil price anymore because such condition caused Indonesia import of oil much higher than that of export. Although Indonesia still has revenue from oil exports and still contribute significant revenue, Indonesia has to finance fuel subsidy that tends to be higher as the domestic consumption rises. Therefore, the increasing oil price recent now tends to make Indonesian economic tougher. The brief explanation about fuel subsidy and its implications to government expenditure is discussed below. 
Fuel Subsidy and Government Expenditure

Fuel subsidy is one of government expenditure spent in order to lower domestic fuel prices. The subsidy takes the form of transfer payment from the central government to the state-owned enterprise Pertamina in exchange for the losses that is Pertamina suffers as a result of artificially low domestic fuel prices. The fuel subsidy policy has been ascribed to lower domestic fuel prices
 as fuels has been assumed main energy sources for households in doing their economic activities (cooking and vehicle transportation). By keeping lower prices the government could stabilize other good prices due to intensity of fuel usage in production. During oil boom periods, the subsidy was not becoming problem, however, since the consumption has been increasing from year to year, particularly after 2000, the subsidy has been taking bigger portion of government expenditure (see Table 10). In addition, a decreasing of domestic oil production and higher world oil prices has been multiplying the burden of government expenditure on fuel subsidy. Years with unexpectedly high oil prices meant that too much of the central government is consumed by fuel subsidy, even at the expense of other public programs such as public health and education. Thus, to some extent the higher subsidy may distort macroeconomic conditions.
Table 9: Subsidized Domestic Fuel Prices (1980-2009, rupiah per liter)
	Fuel Types (Rupiah/Liter)
	Years

	
	1980-1990
	1991-2000
	2001-2004
	2004
	2005
	2006-2007
	2008
	2009

	
	
	
	
	
	
	
	
	

	- Gasoline/Bensin 88
	321.63
	758.75
	1656.56
	1810
	2826.67
	4500
	5416.67
	4500

	- Diesel for transportation
	166.89
	414.50
	1371.15
	1650
	2583.33
	4300
	5041.67
	4500

	- Kerosene for HH
	125.72
	272.92
	1339.79
	1800
	1025.00
	2000
	2333.33
	2500

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Source: Directorate General of Oil and Gas, Department of Energy and Mineral Resources Republic of Indonesia
	


The fuel subsidy has correlated highly with the domestic fuel prices. As explained before, the artificial lower fuel prices have been set up in order to stabilize macroeconomic condition, especially to keeping affordable prices of goods. The fuel prices have been set up by considering the budget capacity of government in financing fuel subsidy, the gap between market prices and domestic prices. The table above provides a development of domestic fuel prices from 1980 to 2009. These prices are specifically for subsidized fuels that are used by households and transportation sectors. As can be seen, the prices have increased during the periods. The dramatic increases occurred in the periods between 1991 and 2000. During these periods there were six times of fuel price adjustments by the Indonesian government. The crucial adjustment was conducted in May 1998, February 2000 and October 2000. These adjustments were caused by the a huge fuel subsidy that had to spend as the consequences of economic crisis situation in 1997 when in that time Indonesia had suffered by a dramatic devaluation of exchange rates, which reached almost 15.000 rupiah per US$ (before crisis the exchange rate was below 3000 rupiah per US $). The adjustment was conducted to reduce the burden of fuel subsidy by increasing domestic fuel prices. Even though it was a dilemma for the government because the effect of the crisis has still suppressed economic situation, however, the government had no other choice. 
Another dramatic increase also happened in October 2005 and the most recent year in 2008. In 2005 the increase of domestic fuel reached almost 110 percents from previous prices. The increase in that time were caused by the price adjustment in facing the surge of world oil prices that reached 60 US$/barrel. Furthermore, the increase of domestic fuel consumption took a role in causing the government to raise the domestic fuel prices. Another reason is that since 2004 Indonesia has been a net oil-importer, instead of a net oil-exporter. Although Indonesia still has exported crude oil, however, the domestic consumption of oil has already exceeded the total export. In 2008, when for the first time the world oil prices rocketed to the unprecedented level, even exceeded 100 US$ per barrel, the government has responded by increasing fuel prices in May 2008. However, after the middle of 2008, the world oil prices has declined below 100 US$ per barrel and again the government has responded by lowering the fuel prices in December 2008 and January 2009 which then followed by the change of macroeconomic condition.
The high portion of subsidy on government spending has been accused as an obstacle for Indonesian economic development. In correlation to that, Pallone (2009) argued that even though during the oil boom of the past four years (from 2004 to 2008) Indonesia has a “windfall profit” from oil export, the high portion of fuel subsidy has caused Indonesia unable to capitalize, as had been in 1970s, because Indonesia must sacrifice spending on development programs (Pallone 2009: 5)
Table 10: Share of Fuel Subsidy and Deficit Bidget on GDP
	Fiscal Years
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008

	Share of Fuel Subsidi on  Gov Spending
	36.31
	26.26
	13.91
	11.72
	23.20
	26.47
	14.59
	16.60
	20.08

	Share of Fuel Subsidi  on GDP
	4.92
	4.06
	1.67
	1.47
	3.05
	3.43
	1.92
	2.12
	2.97

	Share of Deficit Budget on GDP
	-1.16
	-2.40
	-1.27
	-1.72
	-1.05
	-0.52
	-0.87
	-1.26
	-0.09


  Source: Badan Kebijakan Fiskal (Fiscal Policy Office), Department of Finance, Republik Indonesia.
Table 11: The Development of Fuel Prices (2000-2008, rupiah per liter)
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Chapter 3 
LITERATURE REVIEW AND ANALYTICAL FRAMEWORK
3.1 Literature Review
Theory of Growth: a brief overview
Neoclassical and Endogenous Model 
In a basic model, economic growth models examine the evolution of a hypothetical economy overtime as the quantities and/or the qualities of various inputs into the production process change(Stern 2003: 9). One of the simplest models is known as the Solow model. In this model, outputs (Y) are determined by a two inputs; labour (L) and capital (K). In other words, how much output produced for a given quantities of capital and labour. In addition, according to neoclassical growth theory, the only cause of continuing economic growth is technological progress. The rise of the level of technological knowledge can alter the functional relationship between productive input and output changes. In this case, greater level of technology can increase the output with same quantities of inputs. However, the Solow model explained above does not explain how developments in technology come about. The developments of technology as a critical factor are assumed to happen exogenously, thus this model is said to have exogenous technological change. In order to answer the question about how the technologies develop, the economists come to another growth theory called endogenous theory.

Endogenous growth theory states that the technology is not exogenous, but endogenous. Technology is still an important factor in inputs, but it comes as the result of other factor, i.e. Research and Development (R&D). Through R & D or other knowledge creating process, the capital can be accumulated.  Capital is assumed to be accumulated when the technological knowledge is thought of as a form of capital. Stern (2003) said that technological knowledge has two special properties. First it is public good: the stock of this form of capital is not depleted with use. Second, it generates positive externalities in production: whilst the firms doing R&D obtain benefits from the knowledge acquired benefits that the firms accrues when it learns and innovates are only appropriated by itself.  There are beneficial spill over to the economy from R&D process so that the social benefits of innovation exceed the private benefits to the original innovator (Stern 2003: 12). Therefore, in the endogenous growth model, the economy can sustain a constant growth rate in which the diminishing returns to manufactured capital are exactly offset by the technological growth external. The growth rate is permanently affected by the saving rate; a higher saving rate increases the economy’s growth rate, not merely its equilibrium level of income. 
Other factors affecting growth
The models above have been used widely by researchers to examine the effect of inputs on economic growth either in a single country or cross-country analysis. Empirical evidence has obviously proved that capital accumulation (both physical and human capital) is a significant input for economic growth. However, empirical evidence also suggests that other factors such as trade (economic integration), political and economic institutions, income distribution, and geographical characteristic are crucial factor in determining the long-run economic growth performance. For example, Rodrik et al. 2004) in their known paper stated about other determinant of economic growth instead of capital accumulation:
“Growth theory has traditionally focused on physical and human capital accumulation, and, in its endogenous growth variant, on technology change. But accumulation and technological change are best proximate causes of economic growth. No sooner have we ascertained the impact of these two on growth and with some luck their respective roles-that we want to ask: But why did some societies manage to accumulate and innovate more rapidly than others?...geography, integration, and institutions- allow us to organize our thought on the “deeper” determinants of economic growth”(Rodrik et al. 2004: 2-3)
Other determinants of long-run growth also have been stressed by some economists. For the openness, Sachs and Warner (1995) said that countries that were more open developed faster than countries that were not open. However, this argument is criticized by Rodriguez and Rodrik (2000) arguing that the Sachs and Warner (1995) study have sample selection bias and that indicators of openness have a high correlation to other indicators, such as good governance and institutional quality. Therefore, the openness, in some cases, does not have a significant role in growth (Murshed 2007: 7). Another factor is coordination failure. Murshed (2007) argued that coordination failure is matter for long run economic growth. The coordination failure refers to a failure in synchronizing profitable new technologies usage among firms due to improper policies and institutions that in turn prevents economic growth (Murshed 2007: 6).  
Geography and culture has also been affirmed as the factor in long-run economic growth as well as institution and democracy. For geography, it is argued that tropical location (such as in Africa), a greater diseases (malaria and AIDS), and landlockedness are obstacles for a country to develop (see Gallup et al. 1998). Furthermore, a good institution and democracy is said to be correlated with economic growth. In this case, Acemoglu, Jhonson and Robinson (2001 and 2005) said that there are two important institutions that matter for economic growth and they must be separated; they are political and economic institutions. Political institution is relevant to formal rules (the constitution and other laws), while economic institution is concerning property right and contract enforcement. What about democracy? It is argued that it can work in both ways. Tavares and Wacziarg (2001) found that democracy positively affect economic growth by increasing human capital accumulation and lowering income inequality. Nevertheless, they also find that democracy lowers growth by reducing physical capital accumulation, by expanding the size of government. Both cases are channelled indirectly by number of factors.
Energy Prices and Economic Growth
Beside the given factors above, energy prices can be addressed as other important factor affecting economy. In this case, we would like to summarize the theoretical consideration revealed by Tatom (1981) in examining the effect of energy prices on output. In doing so, he used a simple aggregate supply and demand model as showed in (Figure 5). 
Figure 5: The Effect of a higher Relative Price of 
Energy on output and the Price Level
[image: image7.emf]



    Source: Tatom (1981), Figure 1
Herewith the explanation of Tatom (1981) in correlation to the theory of energy prices and output:
“The economy initially is in equilibrium with price level, P0, and real GNP level, X0, at point A. The aggregate demand curve, AD, is constructed given levels of such other relevant determinants of demand as current and past monetary and fiscal actions. The aggregate supply curve, SS, is constructed given such other determinants of supply as expected nominal wages, the size of labour force, the existing of capital stock, the relative price of energy, and technology. The price of energy is included in the model indicating that the economy is open; energy can be exported or imported. The aggregate supply curve is constructed with increasing slope to show that at some real output level, it becomes difficult to increase real output despite increases in the general level of prices. At this output level, the economy achieves full employment, utilizing available capital and labour conditions occur at the initial equilibrium”.
“When the relative price of energy resources increases, the aggregate supply curve shifts to S’ S’. The employment of existing labour and capital with a given nominal wage rate requires a higher general price for output, if sufficient amounts of the higher-cost energy resources are to be used. Of particular interest, however, is the level of output and price level associated with full employment declines as producers reduce their use of relatively more expensive energy resources and as plant and equipment become economically obsolete. The productivity of existing capital and labour resources is reduced so that the potential real output declines to X1. In addition, the same rate of labour employment occurs only if real wages decline sufficiently to match the decline in productivity. This, in turn, happens only if the general level of prices rises sufficiently (P1), given the nominal wage rate.”
“The new equilibrium for the economy occurs at point B. For Aggregate demand to equal X1 as price level P1, the aggregate demand curve must be unit-elastic with respect to the price level. In the context of the equation of exchange, MV = Y (where M is the money stock, V is its velocity and Y is nominal GNP), this means that that velocity is unaffected by a rise in the price level, a standard long-run proposition in monetary theory.”(Tatom 1981: 2-3)
Channels through which Oil Prices affect Economic Performance
Since mid-1970s, there have been many researchers studying the economic response to oil price shocks. The theoretical study has pay attention on the channels through which the effect of oil price shocks can be transmitted to economic activities. The empirical research has gone beyond establishing a relationship between oil price movements and aggregate economic activities such as why rising oil prices appear to retard GDP growth. This part provides the summary view of theoretical channels can be found from the literature. 

Oil Price may have an impact on economic activity through various transmission channels. The most basic is the classic supply-side effect in which rising oil price are indicative of the reduced availability of a basic input to production. Other explanations include demand-side, income transfer, a real balance effect, an effect on inflation, effect on consumption and investment, and lastly an effect on changes in the production structure and on unemployment.

First, there is supply-side effect or according to which rising oil price are indicative of the reduced availability of a basic input to production, leading to a reduction of potential output. As the consequent, there is a rise in cost production, and the growth of output and productivity are slowed. Concerning for this effect, Schneider (2004) pointed out that: 
“Supply suffers as production cost rise in the hike of an oil price shock. Given substitution between production factors, relative price changes result in a reallocation of the means of production. This, in turn, cushions the negative effects. The long-term effect on production capacity are thus less pronounced than the short-term effects, which are dominated by frictions arising as a result of resource reallocations and by uncertainties about the subsequent development of oil prices. However, these inter-sectoral reallocations also generate costs (training expenses, irreversible investments, etc). The actual impact on investment essentially depends on the expectations about the stability of oil price changes, which tend to vary over time”. (Schneider 2004: 27)
Hunt, Isard and Laxton (2001) added that an increase in output cost can drive down non-oil potential output supplied in the short run given existing capital stock and sticky wages. Furthermore, workers and producers will counter the declines in their real wages and profit margins, putting upward pressure on unit labour costs and prices of finished goods and services.

Second, on the demand side effect, the shock of oil prices escalates the general level of prices, which translate into lower real disposable incomes and thus reduces demand (Schneider 2004: 27). Moreover, higher oil price affect aggregate demand and consumption in the economy. The transfer of income and resources from an oil-importing to oil-exporting economies is projected to reduce worldwide demand in the former is likely to decline more than it will rise in the latter (Hunt et al. 2001: 11). As the result, a lower purchasing power of the oil importing economy causes lower demand. Also, oil price shocks set economic uncertainty on future performance of the macro economy. Because of lower real disposable income, people may postpone consumption and investment decision until they see an achievement in the economic condition. In sum, an increase of oil price causes a leftward shift in demand curve (and also in supply curve), causing higher prices and lower output.

Third, an increase of oil price deteriorates term of trade for oil-importing countries. Thus, there is a wealth transfer from oil-importing countries to oil-exporting ones, leading to a fall of the purchasing power of firms and household in oil-importing countries. The shift in purchasing power reduces consumer demand in the oil-importing nations and increases consumer demand in the oil-exporting countries, historically by less than the reduction in consumer demand in the oil-exporting nations. On net, world demand for goods produced in the oil-importing nations is reduced, and the supply of saving is increased, thus, in turn, puts downward pressure on real interest rates that which can, in some extent, offset to more than offset the rising pressure on real rates that comes from consumers in the oil-importing countries trying to smooth their consumption. The downward pressure on world interest rate can accelerate investment that offsets the reduction in consumption and leaves aggregate demand unchanged in the oil-importing countries. However, if the price holds downward the reduction in consumption expenditure for goods produced in oil-importing countries will further reduce GDP growth (Brown and Yücel 2002: 195). 

Third, according to real balance effect , the increase of oil price would  lead to increase money demand. Due to failure of monetary authorities to meet growing money demand with increased supply, there is a rise of interest rates and a retard in economic growth (Brown and Yücel 2002: 4)
Fourth, a rise in oil price generates inflation. The increase of inflation can be accompanied by indirect effects, called second round effect, given rise to price-wages loops (Lardic and Mignon 2008: 848). Yusgiantoro (2000: 92-94) add that energy directly associated with inflation, especially energy as factors of production in aggregate supply. Changes in energy prices will impact on inflation through cost push inflation. Energy as aggregate factors of production, used by the final consumer (end user) in transportation, power, industrial, household and other forms of commercial. The energy market has been very big and has correlated with the welfare of the community in an economic system, especially in developing countries, because the price changes will be sensitive to changes in supply. Impact on inflation in a more visible increase in the price of energy is used directly by end consumers.

Fifth, an oil price increase may have negative effect of consumption, investment and stock price by increasing firms’ cost, in turn, can affects the degradation of aggregate demand (Lardic and Mignon 2008: 848). 

Sixth, if the oil price increase is long-lasting, it can give rise to a change in the production structure and have an impact on unemployment. Indeed, a rise in oil price diminishes the rentability of sectors that are less intensive in oil inputs. Thus change generates capital and labour reallocation across sectors that can affect unemployment in the long-run. For these reasons, oil price can affect economic activity (Lardic and Mignon 2008: 848).  
Dutch Diseases

The given channels explained above usually matter especially in importing-oil countries. For oil-exporting countries, the higher oil prices usually become wealth because of high transfer flowing into domestic accounts. However, most of oil-exporting countries may not avoid the drawbacks of these higher oil prices. The drawbacks usually exist in macroeconomic condition. 

The most common macroeconomic effect associated with natural resource booms in exporting countries is known in literature as “Dutch Disease”. “Dutch Diseases” can be linked to the thesis “resource curse”, because of its paradox as traditionally a natural resource is a blessing for countries which have abundant resources, but to some extent this becomes a curse. The “bad” economic impacts caused by Dutch Diseases differ significantly among countries, and depend on the structure of the economy and policies adopted by government. Nevertheless, in most cases distortions occur that tend to discourage output and investment in key sector.

In what ways the Dutch Diseases can hinder economic performance in oil-exporting countries are explained in the following. A resource boom shifts the other primary sector of the economy, for example manufactured goods or agricultural sector (in the case of developing countries). Under a regime of flexible exchange rate, a substantial current account surplus does emerge, encouraging the appreciation of local currency relative to foreign one. As the result, the existing primary exports (manufactured or agriculture goods) become uncompetitive. Besides, under the fixed exchange rates the price of non-traded goods (i.e. constraction and services) increases, causing the appreciation real of exchange rate. (Murshed 2007: 21-22).  

In addition, while the diseases cause a contraction of other primary export, the further affect is that it narrows the revenue base of an exporting country. The declining ability to generate revenue apart from resource sector causes the economy more sensitive to price shifts in the dominant export. Imports also rise as the exchange rate appreciates and foreign goods become cheaper. As the result, much of import bill is spent on consumption goods which further discourages local production and places negative pressure on the balance of payments.(Lewis 2007: 106-107).

Another effect of Dutch Diseases is the shift in the composition of domestic output from tradable towards non-traded goods. The shift is caused by a loss competitiveness of manufactured or agricultural goods. As the result, it affects a resource allocation, as incomes increase in non-tradable goods, crowding out from tradable to non-traded goods and services, like construction and other forms of public expenditure. In particular situation, severe unemployment may characterise the adjustment path to the new equilibrium following the resource boom because of huge increase in the demand for financial assets relative to non-traded goods (Murshed 2007: 22).

Furthermore, Mikesell (1997) pointed out other symptoms of Dutch Diseases that can obstruct economic performance especially the impact on term of trade, investment and capital accumulation. First, in term of trade, the export of non-resource tradable decline and imports rise. Government often respond to an increase in imports and fall in exports by imposing import restrictions and subsidizing export. This brings about further distortion by attracting investment to high-cost importing-substituting manufacturing. Higher prices for manufactured goods depress agriculture and further reduce the competitiveness of all tradable goods in the export markets, including mineral exports. Second, foreign capital may be attracted by investment opportunities in the export boom sector, which may again cause further appreciation of the real exchange-rate. There may also be an increase in foreign borrowing made possible by an improved credit standing of the government and private business. Third, the movement of resources between sectors may reduce capital accumulation. If the non-tradable sector is relatively labour intensive, while the tradable sector is capital intensive, the movement raise wages and lower returns to capital, thereby reducing capital accumulation.  

Which channels are matters in Indonesia?

Dutch Diseases
As explained in previous subsection, the symptoms of Dutch Diseases are matter especially in resource-exporting countries through the “resource boom”. Indonesia, during the past three decades, can be remarked as the one of the countries that has exported the oil to international market. Even though the export has not been as major as other OPEC’s countries, however, to some extent the export of oil is significant for financing economic development in Indonesia. The oil price shock during 1970s that was triggered by Middle East Crisis (Arab-Israel War in 1973 and Iranian Revolution in 1979) had benefited Indonesia’s revenue through direct sales or taxes. In this case Indonesia had remarkably got windfall profit from oil and gas sector.

Indonesia as an oil exporting country has been risked by adverse effects of the resource boom.  However, in 1970’s during the oil boom periods Indonesia was hardly remarkable in exhibiting the Dutch Diseases symptoms. What was remarkable was the response of economic policymakers to some of the major distortions incurred by the windfall. Indonesian economists employed by the government in that time became increasingly concerned about Indonesia’s eroding competitiveness, especially in export agriculture which was a key to absorbing labour and reducing rural poverty (Lewis 2007: 107).
In addition to that, Usui (1997) observed that there were at least three policies conducted by the government to avoid the Dutch diseases effects. Firstly, Indonesia deliberately accumulated budget surpluses under the “balanced budget principle” with avoiding the expansionary effects potentially to be brought about by the abundant oil revenues. This policy can be observed with the extremely small budget deficit to GDP ratios during the oil boom periods. The balanced principle in Indonesia has acted as a control to avoid the reckless expansion of budget expenditure. Secondly, with balanced budget expenditure the government had managed the high revenue resulted from oil export to invest in the non-oil tradable sector. With maintaining capital expenditure highly (see Table 12), thus, the spending went to strengthen the production base of the tradable sector such as agriculture and manufacturing which could have been possibly damaged by the Dutch diseases (see Table 13). The government consistently put a high priority on agricultural development, especially rice production, with considerable emphasis on research and extension, investment in irrigation, and subsidization of fertilizer. Thirdly, Indonesia did “exchange rate protection”
 by devaluing the exchange rate in 1978 and successfully avoiding adverse effects of this devaluation. The exchange rate was devalued from 415 rupiah per 1 US$, which was pegged since 1971, to 625 rupiah in November 1978. This policy was motivated primarily to improve the profitability of the tradable sector which had been under increasing cost pressure due to higher inflation under the fixed exchange rate. Moreover, the purpose of this policy was to generate real depreciation (decrease in the relative price of the non-tradable to tradable goods), and in turn to change the allocation pattern of resources to support the development of the tradable sectors. Because the devaluation policy was not sufficient, the government simultaneously also did implement appropriate demand management policies, such as accumulation of budget surpluses. The policy adjustments suggest that Indonesia responded to the oil export boom in a manner consistent with the policy adjustments which are required to avoid the Dutch Diseases. 
Table 12: Government Expenditure Structures
	Year
	Current Expenditure (in billion Rupiah)
	(%)
	Capital Expenditure
	(%)

	1972
	412
	57.4
	306.2
	42.6

	1973
	694.9
	63
	408.1
	37

	1974
	1282.1
	69.1
	574.2
	30.9

	1975
	1519.1
	58.6
	1073.1
	41.4

	1976
	1808.6
	53.6
	1565.9
	46.4

	1977
	2113.5
	57.8
	1539.9
	42

	1978
	2571
	52.8
	2299.8
	47.2

	1979
	3958.7
	54.4
	3324.9
	45.6

	1980
	5730.5
	52.9
	5095.3
	47.1

	1981
	6882.6
	48.3
	7363.5
	51.7

	1982
	6996.3
	51.6
	6572.7
	48.4

	1983
	8411.1
	51.3
	7971
	48.7

	Average
	 
	55.9
	 
	44.1


      Source: Bank Indonesia, Indonesia Financial Statistic, as quoted by Usui, 1997, Table 2
Table 13: Capital Expenditure by Sectors during Oil Boom Periods
	
	
	
	
	
	

	 
	1975
	1978
	1979
	1980
	1981

	Industry and Mining
	8.9
	8
	8.9
	8.3
	11.9

	Agriculture
	18.4
	17.6
	12.7
	15.7
	13.7

	Electric Power
	9.2
	10.6
	9.4
	7.2
	7.6

	Transportation
	22.3
	16.2
	11.6
	13.2
	11.6

	Regional Development
	12.4
	10.8
	8.4
	8.1
	8.9

	Education
	8.2
	9.8
	9
	9.7
	10.5

	Others
	20.7
	27
	40.1
	37.7
	35.7

	Total
	100
	100
	100
	100
	100

	Source: Bank Indonesia, Indonesia Financial Statistic, as quoted by Usui, 1997, Table 3


Fiscal Responses: Reducing fuel subsidy
The impact of oil prices in Indonesia economy can be learned from national and budget system; fiscal policy responses. Since Indonesia has registered an oil producer and simultaneously an oil importer, the oil price has become an important factor in determining state budget (called Rencana Anggaran Pendapatan dan Belanja Negara/RAPBN). From revenue side, oil commodities that have been exported have become a significant resource for national revenue during last three decades. On the other hand, from expenditure side, fuel productions that are produced from domestic refineries and imported from foreign producers are commodities that are mostly subsidized in domestic usage. Therefore, since Indonesia has entered as a net oil-importing countries in 2004, even though Indonesia still has exported its oil production, the volatility of world oil prices have become a sensitive factor for Indonesia’s macroeconomic condition.

In state revenue system, laws of state budget
 divided state revenue into two sources; tax and non-tax revenue. Tax revenues are derived from domestic taxes (income tax, value added tax, land and building tax, duties on land and building transfer, excises and other tax) and International trade tax (import duties and export tax). Moreover, non-tax revenues are obtained from natural resources, profit transfer from SOE’s, other non-tax revenues and revenue from BLU (Badan Layanan Umum or General Service Bodies).
Specifically, revenues from oil and gas subsector are accounted in both tax revenue and non-tax revenue. From tax revenue, oil and gas subsector contributes the state revenue from income taxes (Pajak Penghasilan/PPh Migas) from oil companies operating in Indonesia, while from non-tax revenue, oil and gas revenues are obtained from petroleum sales based on production sharing contracts between Government of Indonesia and oil companies.
 Indonesia’s oil production are exported and sold based on Indonesia Crude oil Price (ICP).
 In this sense, if there is a shock of oil price, it will affect the state revenue. An increasing oil price will benefit the state revenue and, on the other hand, a decreasing oil price will reduce the revenue.
From budget side, the Government will allocate amount of money to finance its expenditures. One of the expenditures is subsidy to energy; electric and fuel usage. These subsidies are provided by government to maintain prices of energy affordable by people, especially for the poor. For domestic oil use, government subsidizes some kinds of fuel based on the user sector, kerosene for poor households and diesel and premium for transportation sector.

According to Ministry of Finance Decree number 03/PMK:02/2009, the import of oil and fuel products has been handled by oil companies (both private companies that are appointed by government and Pertamina as state owned enterprise/Badan Usaha Milik Negara). The procedure is that the oil companies will import the volume of oil or fuel products based on domestic need in international market price and will be sold to domestic market in fixed prices based on government’s decree. If the prices of domestic fuel are lower than international market, the government has to pay the price differences with domestic prices to oil companies calculated by considering profits. This payment is what we called domestic fuel subsidies for certain kind of fuel. On the other hand, if the domestic price is higher than international prices, might be caused by decreasing world oil prices, the price differences will be considered as profits of oil companies, therefore government will not give the subsidies.

In the essence of fuel subsidy explained in previous paragraph, the shock of oil prices in international market has an impact to government expenditure. When oil prices increases, the value of oil import will rise as well, thus in order to maintain the domestic oil prices at the same level government has to increase the expenditure for oil subsidy. To some extents, if the financial resources are not available, the government will be suffered by budget deficit pressure. Thus, in order to avoid this pressure the government has to respond the shock by cutting the subsidy, and consequently, it affects the increase of domestic fuel prices. Another responses always following are changes of basic assumptions
 of macroeconomic indicators that influence projection of state revenues and expenditures.

Those policy responses, indeed, have an effect on macroeconomic condition in Indonesia. World Bank (2005) reported that as the result of the increases of domestic fuel prices which reached 29 percent from previous price affected the inflation rate 9.1 percent (yoy) in September, although the core inflation (excluding foods and fuel prices component) remained at 6.7 percent. An empirical study that has been done by Clements, et all (2006) also added that the impact of higher oil prices caused by a reduction in fuel subsidy will result in an increase in the price level (CPI) and a reduction in household consumption in short run. This also is supported by another study by Hartono and Resosudarmo (2007). They found that the reduction of oil subsidy without efficiency of oil use would decrease the incomes of households. However, the interesting thing is that even though reduction of fuel subsidy has been applied, it can keep the increase of household income as long as all industry sector and all households use automotive diesel oil more efficiently. In short, the fiscal policy choice in response to a hike of oil price will affect macroeconomic condition in Indonesia.
   Inflation
As mentioned previously, the immediate effect of government policy in responding the surge of world oil price by increasing domestic fuel prices is an increase of domestic commodity prices. This situation is triggered firstly by an increase of the cost of input, such as transportation cost and so on. Soon after that, the increase of other commodities is following.
Theoretically, the change of oil prices will affect the inflation through cost push inflation (Yusgiantoro 2000: 92-94). The oil as the production factor are used by the end users in many sectors, such as transportation, power plant, industries, households and other commercial activities. In Indonesia, the fuel market is massive, addressed by the increase of fuel demand from year to year. Moreover, the security of supply of domestic fuel is very crucial in relation to people prosperity as a whole. For those reasons, the change of fuel prices is very sensitive for aggregate supply in the equilibrium; therefore, it will push the increase of produced good prices.
Some examples of inflationary effect due to the increase of fuel prices can be taken in 2005 and 2008. In 2005, the study conducted by Lembaga Penyeleidikan Ekonomi dan Masyarakat Universitas Indonesia (LPEM – UI) concluded that as the result of the increase of fuel prices in 2005, there was an averaged increase in good prices as much as 0.9718 percents. As a matter of the fact, the level of inflation in 2005 will increase by 2.8 – 3.0 percents compared to the level before the increase of fuel prices. (Dartanto 2005). 
In 2008, based on data from Statistic Centre Bureau (Badan Pusat Statistik) the inflation level in May 2008 after the announcement of the increase of fuel prices (24th May 2008) reached 1.44 percent. A month after, June 2008, the inflation level again climbed to 2.46 percents, the highest level during 2008. Nevertheless, started from September 2008, the world oil prices has decreased below 100 US$ after reached its peak prices in the middle of July 2008. The decreasing had been continuing until the end of 2008 and the beginning of 2009. Following this decreasing prices, the government of Indonesia responded this weakened world oil prices by decreasing domestic fuel prices in December 2008 and January 2009, as the result, the inflation decreased by 0.04 percents in December and by 0.07 in January 2009
.
Empirical Studies

Before we are going to analyze the relationship between Oil Price and Indonesia economic performance and its impact, it is useful to present the empirical studies conducted by some researchers in some countries. The empirical studies are important to give general description about what have been done in studying this issue and, therefore, from the studies we can learn experiences and develop models and methodologies that are used in finding other evidence in other specific country. Moreover, from existing studies we can create, modify, and arrange our methodology in doing our research.

A study on relationship between oil price and economic performance generally known was conducted by Hamilton (1983)
. The study focused on the United States, as one of the oil-importing countries. Using Granger Causality test, the study found that there is unidirectional effect from Oil Price to US GDP and the increases of oil price have a negative impact on its economic performance. In addition, using the same method with modified variables (Mork 1989) also found a large negative effect of oil price increases. He also measured the impact of oil price decline that was not tested by Hamilton (1983). He measured the decline of oil price to find the reverse effect of oil price decline and he found no significant effect on economic performance.

Other study conducted by Jiminez-Rodrigurez (2004) in some OECD countries, namely US, Euro area, Japan, Canada, France, Italy, Germany, UK and Norway. Their study compared the impact of increasing oil price on importing and exporting countries within OECD. They also analyzed the impact in two models, linear and non-liner (asymmetric) relationship. The linear relationship measured the impact of oil price shock as general, while non-linearity differed the impact when oil price went up and went down. Using VAR approach, he found that the higher oil price has a significant negative impact on GDP growth in OECD-oil-importing countries. On the other hand, in oil-exporting countries, such as UK and Norway, the increase of oil price is an advantage for their GDP. Their study also found different result on linear and non-linear relationship between oil price and GDP when oil price went up and went down. The impact of increasing oil price was bigger than that of decreasing oil price.

Another study that was conducted outside US and OECD countries was in Singapore by Chang and Wong (2003) which is also an oil-importing country. In the study, they employ a method Vector Error Correction Model (VECM). The essence of VECM model lies in the implication that the series being studied is cointegrated, thus implies the existence of long-run relationship between integrated time series. An error correction mechanism is incorporated in the model to capture the variations associated with adjustment to a long-term relationship. In measuring the impact of oil price on Singapore economy, they used three Singapore macroeconomic variables namely, GDP (Gross Domestic Product) representing the level of output produced within an economy in a given year, CPI (Consumer Price Index) measuring an inflation level, and unemployment rate. After doing VECM procedures, the study suggested that oil price shock do adversely impact Singapore’s macroeconomic variables, but the impact was only marginal. The marginal effect may be existed because Singapore’s oil intensity and expenditure on oil consumption as a percentage of GDP have fallen overtime, which provide evidence that oil price shock should not have great adverse effect on Singapore’s macroeconomic performance (Ito 2008: 8). 

For the impact of oil-exporting countries, there are many studies that have been done by researchers, one of them are carried out in Russia. In doing the study, Ito (2008) used a VECM approach to investigate the effects of Oil price and monetary shock on Russian economy covering the period between 1997:Q1 and 2007:Q4. The data that are employed are Inflation (IR) as measured by percentage changes of consumer price index,  Interest Rate (IR) taken from Central Bank of Russian Federation, real GDP (RGDP) and Ural oil Price (UOP). The same analysis was applied based on VECM procedures. The analysis of this study lead to the finding that a 1% increase of oil prices contributes to real GDP growth by 0.25% over the next 12 quarters, whereas that to inflation by 0.36% over the corresponding periods. They also find that the monetary shock through interest rate channel immediately affects real GDP and inflation (Ito 2008:73). Overall, for oil-exporting countries, such as Russia and Norway, as proved in Jiminez-Rodrigurez (2004) study, the increase of oil prices seems to have positive effect on GDP.  

What is about Indonesia? There are many studies related to the impact of increasing world oil price on Indonesian economic performance. A study was completed by Abeysinghe (2001). Using a structural VARX model formulated by Abeysinghe (2000a, b), he measured the impact of oil price on GDP growth in 12 economies, namely ASEAN4 (Indonesia, Malaysia, Philippines, and Thailand), NIE4(Hong Kong, South Korea, Singapore, and Taiwan), China, Japan, USA and the rest of OECD as a group (ROECD). In a particular result, for Indonesia and Malaysia as net oil-exporting countries
, his study found that a direct impact of high oil prices on these two countries is positive. However, they cannot avoid the contraction effect coming from through the trading partners whereas in the long-run they also lose out (Abeysinghe 2001: 150). This addresses that although Indonesia and Malaysia have been net oil-exporting countries, they respond negatively toward increasing oil price if the shock holds continuously.

3.2 Analytical Framework

In this paper, we would like to measure the effect of oil prices on Indonesia’s output or GDP. The effect will be measured is the effect of long-run and short run. This analysis is important to understand a contraction in economy due to the increase in oil prices in the short run and long run. In addition, we will also measure the effects of increased oil prices on the economy that captures the position of Indonesia as a net exporter and net importer. This is also important because during the past three decades, Indonesia experienced two positions either as oil exporter and oil importer. Before 2004, Indonesia has been treated as net-oil importing country, but since then, based on the calculation of the amount of exports, imports, and domestic consumptions on oil, Indonesia has altered the position from net oil-exporting country to the net oil-importing country. Therefore, in analyzing the impact of both positions, we need isolate these two positions using dummy variables.
Based on the above literature review and studies conducted by researchers above, all of them have employed time series analysis. In correlation to the data, all of them used two main variables, series of GDP, as the output, and Oil Prices with their variety of forms. For example, Hamilton (1983) used real GNP and wholesale price index of oil, while Mork used the same data, but incorporating controlled oil prices. Chang and Wong (2003) and Ito (2008), in addition, used GDP and real GDP respectively. For oil prices, Chang and Wong (2003) employed Dubai oil prices due to lack of lower-frequency average prices in other oil prices, while Ito (2008) employed Ural Oil Prices. In addition, other variables also has been employed, they are consumer prices index (CPI) and unemployment rate employed by Chang and Wong (2003) and interest rate and inflation index used by Ito (2008). All variables employed are macroeconomic variables that can influence the aggregate output or GDP.

Following the existing studies above, we employ some variables of time series data from 1970 to 2006 to measure the effect of oil prices to Indonesia’s output. Because we only focus on the influence of oil prices on output (GDP), two main variables are employed; Real GDP in 2000 prices and Real Oil Prices. However, we do not use the entire data used by Chang and Wong (2003) and Ito (2008), such as the CPI, unemployment rate, and Interest Rate (IR) due to the limited period of data. Instead, we use two other data, GEFCE (General Government Final Consumption Expenditure) and Trade (share of trade value on GDP), in order to reduce omitted variable biases. We choose these two control variables because based on theory the two variables also can affect output of a country.
What this paper differs from other existing studies is that the methodology that is used. First, we use cointegration analysis and error correction model (ECM). The essence of the specification lies in the implication that the data being used is cointegrated, thus implies the existence of long-run relationship among the integrated time series. The existence of cointegration among variables indicates that a linear combination of nonstationary time series creates a stationary series, therefore avoiding the problem of spurious regression. Secondly, we also employ Granger causality with error correction estimation to observe direction of effect between oil price and output in short-run. Thirdly, we examine the effect of two positions of Indonesia in world oil market; net oil-exporting and oil-exporting periods. In the model we incorporate dummy variables that isolate the effect of these two positions which is before 2004 as the exporter and after as the importer. To simplify the analysis, see Figure 6 below. The next chapter will be an analysis in details.
Figure 6: The Flow of Analytical Framework
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Chapter 4 
THE EFFECT OF OIL PRICE ON INDONESIAN OUTPUT: THE ANALYSIS AND EMPIRICAL RESULTS

This Chapter addresses the main analysis of the impact of Oil Price on Indonesia’s output. This would be an application of analytical framework explained in previous chapter. 
4.1 The Data and Basic Model
In this paper, we would like to measure the impact of Oil Price on economic performance of Indonesia. In doing that, we employ the following variables; Real GDP in prices 2000 in US$ (RGDP), Real Oil Prices (Averaged prices deflated by GDP deflator 2000), GEFCE (General Government Final Expenditure, in prices 2000), and OPENS (Openness proxied by ratio between trade values (export value plus import value) and GDP). 

The following reasons are taken in choosing these variables:

1. RGDP or Real Gross Domestic Product constant 2000 is the variable used to measure total output in Indonesia in constant year 2000. The Data comes from WDI datebase.
2. ROP or Real Oil Price is the variable that represents the averaged oil price in international market. The price is taken from International Financial Statistic-IMF database. In order to get the real price, the price then deflated by Indonesian Consumer Price Index (CPI) constant 2000.

3. GEFCE or General Government Final Consumption Expenditure constant 2000 represents total expenditure of government on consumption. We use the variable because in Indonesia the government expenditure is one of the important stimulators of Indonesian economic growth. The data is taken from WDI database.

4. OPENS or Trade values (the value of export and import) as the percentage of GDP is the variable that represents the general policy on openness. This variable is also taken from WDI database.

Two variables, Real GDP and ROP, are the main variables since our study goal is to find the relationship and the effect of oil price and economic performance in Indonesia. In addition, the two later ones are used as control variables to avoid omitted variable bias. All variables are in natural logarithm.

This subsection is started by the simple equation model that is as below:

LnRGDPt = β0 + β1ROPt + β2LnGEFCEt + β3LnOPENSt + et
Because we use time series data in analyzing the effect of oil price to Indonesian economic, we will apply some procedures; they are stationary data test, Cointegration test, and finally estimating the short-run and long run relationship. Accordingly, Granger Causality between RGDP and ROP will be tested in order to find the directional causality between the two variables.  
4.2 Test of Stationarity
Most methods used in analyzing time series data require a stationary of data. This requirement is important to avoid spurious regression. A time series is stationary if its mean, variance, and autocovariance are independent of time. Formally, a variable is covariance (weakly) stationary if the following conditions are satisfied as follows (Darryl Holder and Perman 1994: 49-50):
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First and second equation require the process to have a constant mean and variance, while the third one requires that the covariance between any two values from the series (an autocovariance) depends only on the time internal between those values (r) and not on the point in time (t). The mean, variance and autocovariance are thus required to be independent of time.

To check the existence of unit roots or non-stationary of each variables, there are two methods can be used, informal and formal test. The informal test can be done by graphic test while formal test can be conducted by estimating the t-statistic and then comparing it by its critical values. For formal test, there are many methods can be used, for example Augmented Dickey Fuller test and Phillips-Perron test. In this paper, we would like to use both methods.  We use these two test to make sure the non-stationary or stationary of each variable. This is important since structural change may present in a data, therefore, if there is a structural change in a variable, ADF test could be biased toward accepting the null hypothesis of a unit root even though the series is stationary within each of the sub periods. To solve this problem, we can use Phillips Perron test, since Perron (1989) has developed a formal test procedures to test for unit root in the presence of a structural change (see Enders 2004: 201-206).
Table 5 and table 6 show stationarity test for unit root on all variables.  As can be seen, the variables LnRGDP and LnROP have unit roots meaning that they are non-stationer in level at all level significant, whereas the LnGEFCE and LnOPENS do not have unit roots at 5% and 10% level significance, but not at 1%.  For us to reject the null hypothesis of a unit root or non-stationary, the t-statistic must be less than 1% critical value, therefore, we may conclude that all variables are non-stationary. When further test of stationarity is conducted in differenced variables, we find all variables are integrated of order one, I(1).
Table 14: Unit Root Test in Level, I(0)

	
	
	
	
	
	
	
	

	Variables
	ADF Test
	PP Test
	Critical Values
	Results

	
	
	
	1%
	5%
	10%
	

	LnRGDP
	Const
	-2.347
	-2.133
	-3.675
	-2.969
	-2.617
	Unit Root

	
	C&T
	-0.870
	-1.189
	-4.279
	-3.556
	-3.214
	Unit Root

	LnROP
	Const
	-0.969
	-0.937
	-3.675
	-2.969
	-2.617
	Unit Root

	
	C&T
	-2.671
	-2.622
	-4.279
	-3.556
	-3.214
	Unit Root

	LnGEFCE
	Const
	-2.610
	-2.571
	-3.675
	-2.969
	-2.617
	Unit Root

	
	C&T
	-1.864
	-1.868
	-4.279
	-3.556
	-3.214
	Unit Root

	LnOPENS
	Const
	-3.043)**
	-3.005)**
	-3.675
	-2.969
	-2.617
	Unit Root (##)

	
	C&T
	-3.664)**
	-3.605)**
	-4.279
	-3.556
	-3.214
	Unit Root (##)

	Note:    1) ** and * denote the rejection of null hypothesis at level 5% and 10% respectively
	

	             2) (##) and (#) denote that the variables has been already stationeer at 5% and 10%, however since we 

	                   consider the rejection of null hyphothesis at 1% significance, we decide those variables still have 

	                   a unit root, thus non-stationer.

	
	
	
	
	



      3) Const  means constant, and C&T means constant and trend
Table 15: Unit Root Test in Difference, I(1)
	

	Variables
	ADF Test
	PP Test
	Critical Values
	Results

	
	
	
	1%
	5%
	10%
	

	ΔLnRGDP
	Const
	-4.105)***
	-4.089)***
	-3.682
	-2.972
	-2.618
	No Unit Root

	
	C&T
	-4.485)***
	-4.437)***
	-4.288
	-3.560
	-3.216
	No Unit Root

	ΔLnROP
	Const
	-5.981)***
	-6.009)***
	-3.682
	-2.972
	-2.618
	No Unit Root

	
	C&T
	-5.931)***
	-5.959)***
	-4.288
	-3.560
	-3.216
	No Unit Root

	ΔLnGEFCE
	Const
	-5.687)***
	-5.820)***
	-3.682
	-2.972
	-2.618
	No Unit Root

	
	C&T
	-6.343)***
	-6.537)***
	-4.288
	-3.560
	-3.216
	No Unit Root

	ΔLnOPENS
	Const
	-7.829)***
	-8.058)***
	-3.682
	-2.972
	-2.618
	No Unit Root

	
	C&T
	-7.892)***
	-8.204)***
	-4.288
	-3.560
	-3.216
	No Unit Root

	Note:  1) ***, ** and * denote the rejection of null hypothesis at level 1%, 5%, and 10% respectively


         2) Const  means constant, and C&T means constant and trend.
4.3 Cointegration 
Since our variables are non-stationary in level, the regression may have a risk of spurious regression. Although we can run our model on first differences, we can then lose information and be unable to estimate the long-run relationship among variables. However, in some cases, a linear combination of non-stationary random variables may be stationary and the variables are said to be cointegrated. In bivariate model, the number of integrating relationship can be, at most, one. In addition, in a multivariate model, where total number of non-stationary variables is m, the maximum number of cointegrating relationship is (m-1) (Engle and Granger, 1987 as quoted by Dahl and Kurtubi 2001: 8). Therefore, after determining that all variables are stationer in I(1), the next step is to observe whether or not the cointegration exists in the variables. 

To test the contegration in the equations, we employ two test; the general Engle-Granger cointegration test based on residual approach and Johansen’s cointegration test. First, the general Engle-Granger test uses the residual derived from cointegrating two equations above and tests whether the residuals have unit root or not. The test of residuals is conducted with ADF and PP test by comparing the statistic test with the level of critical values. Second, we use Johansen’s procedures test to find cointegration among variables
. In this case, we observe the number of cointegrating vectors in the system using Johansen’s cointegration test and calculate the long-run equilibrium equation for all variables. We test for the null hypothesis of no cointegrating relationship against the alternative that we have at least one integrating relationship. The Johansen’s procedures produces two likelihood ratio tst statistics-Trace test (λtrace) and Maximum eigen-value (λmax). Moreover, the goal of the Johansen’s cointegration procedure is to find out of the number of cointegrating vectors in the system. If the number of cointegrating vector is zero, it would imply that there is no long-run relationship among the variables. On the other hand, if there are r cointegrating vectors, it suggest that there are (n-r) common stochastic trends among the variables that link them together.  Two criterions, the Akaike information criterion (AIC) and Schwarz Bayesian information criterion (SBIC), the optimal lag is lag 1. 

The result of the tests using Engle Granger and Johansen’s procedure are shown in Table 16 and Table 17. Table 16 shows the two test statistic values from two equations derived from ADF and PP test are higher than their critical values at all significance level. This means that the two equations are cointegrated, which also mean that they have long run relationship. Furthermore, the result of Johansen’s procedures produces the consistent results as Engle-Granger test above. As can be seen in Table 17,  trace statistic is higher than the critical value at 1 percent significant level, therefore we can reject the null hypothesis of no cointegration, meaning that there is one cointegrating vector. In addition, the maximum eigen-value test is also higher than the critical value at 1% significant level, indicating the rejection of null hypothesis, thus, there is at least one cointegrating vector in the system. Overall, from the two test procedures applied above, we can conclude that there is cointegration in the models. 

Table 16: Residual Based Cointegration (Engle-Granger)

	
	
	
	
	
	
	
	
	

	Variables
	ADF Test
	PP Test
	Critical Value
	Status
	Cointegration?

	Dependent
	Independent
	
	
	1%
	5%
	10%
	
	

	LnRGDP
	LnROP LnGEFCE LnOPENS
	-4.361)***
	-4.366)***
	-3.675
	-2.969
	-2.617
	No Unit Root
	Yes

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	LnROP
	LnGEFCE LnOPENS LnRGDP
	-4.604)***
	-4.537)***
	-3.675
	-2.969
	-2.617
	No Unit Root
	Yes

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Note: )*** denotes rejection of null hypothesis at 1% significance level
Table 17: Johansen's Cointegration Test



	
	
	
	
	
	
	
	

	Trace Statistic
	Max-Lambda

	Ho
	H1
	Statistic
	1% Significant Level
	Ho
	H1
	Statistic
	1% Significant Level

	r=0
	r≤1
	70.8614
	54.46
	r=0
	r=1
	37.55
	32.24

	r≤1
	r≤2
	33.3143
	35.65
	r≤1
	r=2
	16.38
	25.52

	r≤2
	r≤3
	16.9367
	20.04
	r≤2
	r=3
	11.44
	18.63

	r≤3
	r≤4
	5.4986
	6.65
	r≤3
	r=4
	5.50
	6.65

	Note:   1)   r stands for the number of cointegration vectors

	            2)   The Maximum lag is Lag-1, determined by the highest values of the Akaike Information

	                  Criterion (AIC), Hannan Qinn information (HQIC) and Schwartz Bayesian Information criterion

	                  (SBIC).

	               3) *** denotes rejection of null hypothesis at 1% significance level

	


4.4 Granger Causality with Error Correction Model (ECM)
Having identified cointegration in two equations above, the next step is to estimate Error Correction Model (ECM). It should be noted that if there is cointegration among variables in a model, it represents the long run relationship. However, a movement of the cointegrated variables leads to disequilibrium in the short run. This means what is desired in economic behaviour are not necessarily the same as what is actually happening. Therefore, a model including an adjustment term to make a correction for the imbalance is called the Error Correction Model. To derive the models, we then reformulate models as follow:
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Whereas:

ECT = Error Correction Term lagged value residual from the   cointegration equation.
From the given models, we can now run the Granger Causality test in order to find the directional effect among variables. In this study, because we only concern on the relationship between oil price and the output, we only test variables LnRGDP and LnROP. Variables LnGEFCE and LnOPENS are included as the control variables to reduce the effect of omitted important variables. This test also uses optimal lag 1, determined by Akaike Information Criterion (AIC), Hannan Qin Information Criterion (HQIC), and Schwartz Bayesian Information Criterion (SBIC). 

Table 18: Test of Causality between Oil Prices and GDP

	
	
	

	Independent Variable
	First Equation
	Second Equation

	
	Dependent Variables

	
	LnRGDP
	LnROP

	ΔLnRGDPt-1
	0.40760 (2.08)**
	0.2854(1.18)

	ΔLnROPt-1
	0.0476 (2.01)*
	1.7878(1.14)

	ΔLnGEFCEt-1
	-0.0087(-0.10)
	0.6141(0.91)

	ΔLnOPENSt-1
	-0.00006(0.00)
	0.1108 (0.34)

	Constant
	-0.3449(2.88)***
	-0.1621 (-1.73)*

	ECTt-1
	-0.3402(-3.57)***
	-0.7532(-4.22)***

	F-test
	3.86)***
	4.55)***

	R2
	0.40
	0.44

	DW
	2.137)**
	1.9360)**

	Notes: 1) The Numbers in parentheses represent t-statistic

	              2) ***,**,* denote 1%, 5% and 10% level of significant 

	                 Respectively


The empirical result of Granger Causality test is reported in Table 18 above. The table shows the null hypothesis that oil price (LnROP) does not Granger cause the output (LnRGDP) in the short run can be rejected in the equation which is LnRGDP as dependent variable, since the coefficient LnROPt-1 is found significant in affecting LnRGDP. The impact is positive, meaning that the increase of oil price positively influences the output in short run. However, the reverse causality, economic performance Granger cause oil price, is not significant even at 10 percent significance level. 

The error correction terms in both equations, with both LnRGDP and LnROP as dependent variables, have negative signs and they are found significant. The magnitudes of the coefficient of ECTs in both equations denote the speed adjustment in correcting any disequilibrium. The F-test in both equation are also found significant at 5 percent. Moreover, Durbin Watson test on two equations are  found significant at 5 percent, indicating accepting null hypothesis that there is no autocorrelation in the models. These results establish that causal linkage is unidirectional from oil price and the Indonesia’s output Indonesia, not vice versa.

4.5 Long Run Effect
Having identifying the unidirectional effect from oil price to the output, we now can estimate the long-run estimates. The existence of cointegration among variables derives the regression in the level is not spurious, thus it is meaningful (Gujarati 2003: 822). In the regression, we derive the estimates by regressing the variables which is the LnRGDP as dependent variable and LnROP, LnGEFCE, and LnOPENS as independent variables. We add the trend variables to investigate the effect of trend time. 

Table 19: Long Run Estimates

	
	

	Independent Variable
	Dependent Variables

	
	LnRGDPt

	LnROPt
	-0.0864(-2.54)**

	LnGEFCEt
	 0.4485(6.30)***

	LnOPENSt
	 0.1110(1.38)

	Constant
	 4.0627(3.63)***

	Trend
	 0.02595 (4.148)***

	F-test
	 804.42)***

	R2
	 0.98

	DW
	 0.7684

	Note: ***,** denote significance at 1% and 5% level

	
	


Table 19 indicates that almost all variables, except LnOPENS, are significant affect LnRGDP in long run. Particularly, the effect of oil price (LnROP) to the output (LnRGDP) is found significantly negative in the long run system. These results shows that even though in short run oil price significantly affect the positive economic, however, if the increase of oil price holds continuously, it will affect reversely to economic in long run. These results may confirm the study of Abeysinghe (2001) that found the economy of Indonesia will positively responds the higher oil price, but it will be suffered if the higher oil price holds in longer period.

4.6 Effect in Net-Oil Exporter and Importer Periods
In order to examine the effect of oil prices in net-importer periods on GDP, we use dummy variables to separate these two positions based on its each periods. It has been mentioned in chapter 2 that based on the calculation of data of consumption, export and import of oil in Indonesia, since 2004 Indonesia has entered net-importer positions in world oil market. Therefore, in analyzing the effects we divide the periods into two dummy variables. The net-importer country position is D=1, otherwise D=0. In addition, to capture the effect of oil prices in net-oil importer periods, we include interaction variable between dummy variable and oil prices in models, both in short-run and long run estimates. The models as below:
In the Short run:
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and in the long run:
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Whereas:
Dimp 


: Dummy variable of net-oil importer periods

(Dimp.LnROP)
: Interaction variable between given dummy variable 

  and LnROP.

Table 20: ECM with Dummy Variables and Interaction variable
	Independent Variables
	Dependent Variable

	
	LnRGDP

	ΔLnRGDPt-1
	 0.3975351 (1.92)*

	ΔLnROPt-1
	 0.0490546 (1.95)*

	ΔLnGEFCEt-1
	-0.0068348 (-0.07)

	ΔLnOPENSt-1
	-0.0008381 (-0.02)

	Dimp
	-0.006182 (-0.23)

	ΔInt(LnROPxDimp) t-1
	  0.0005358 (0.04)

	ECTt-1
	-0.3400428 (-3.45)***

	Constant
	  0.0354789 (2.73)***

	F-test
	  2.59)***

	R2
	 0.40

	DW
	2.1368 (can’t be decided)

	Notes:

	1) The Numbers in parentheses represent t-statistic.

	2) ***,**,* denote 1%, 5% and 10% level of significance  

   respectively.



	                 


Table 21: Long Run Estimates with Dummy Variables and Interaction Variable
	
	

	Independent Variable
	Dependent Variables

	
	LnRGDPt

	LnROPt
	-0.0365367 (-0.86)

	LnGEFCEt
	 0.3478277 (3.97)***

	LnOPENSt
	0.0311361 (0.35)

	Dimp
	-0.065354 (-0.06)

	Int(LnROPxDimp)
	-0.0139399 (-0.05)

	Constant
	5.243838 (4.11)

	Trend
	0.0372299 (4.35)***

	F-test
	567.35)***

	R2
	0.99

	DW
	0.5927 (autocorr)

	Note: 1) The Numbers in parentheses represent t-
  statistic.

	        2) ***,** denote significance at 1% and 5% level


Table 20 and Table 21 above show the result of regression of the variables which includes dummy variables, oil-importer years after 2004 (Dimp) and its interaction with oil prices. The first table which is the short run specification indicates that there are only three variables that have significant effect to the output. They are lagged values of RGDP, oil prices and error correction term while the rest is not significant. Particularly, the dummy during oil-importer years is positive and insignificant, while the interaction variable is positive and insignificant. From the results we cannot conclude that the increase of oil prices in net-oil exporter affect the output in the short run. Secondly, in the long run estimates the dummy of net-importer periods and its interaction with oil prices have negative sign but insignificant. Even though the sign is negative as expected, the weakness of significance suggests uncertain the effect in the long run. In short, we also cannot conclude the existence of oil price effect in net-oil importer periods on the output.
Chapter 5 
CONCLUSION

The aim of this study is to examine the effect of oil price on Indonesia’s output. In addition, since Indonesia has experienced two positions as the net-oil exporting country before 2004 and as the net-oil importing country since then, the effect of oil prices on the output in shifting periods has also been examined. Some time series procedures are applied in this study. For instance, cointegration analysis and Granger Causality with error correction model (ECM). From cointegration analysis we can estimate whether the variables has long relationship or not, and if it exists, the short run relationship exists with error correction model (ECM). Furthermore, from Granger Causality method, we can derive the directional effect of variables whether oil price will Granger cause the output, or vice versa. Lastly, the models with a dummy variable of net-oil importer periods and its interaction with oil prices are employed to capture the different effects of oil prices on oil-importer periods.
The empirical results reveal that among variables oil price, output, government expenditure and trade openness exists cointegration. This means that there is a long run relationship among variables and will lead to short run relationship with including error correction term in the model. Additionally, the result of Granger causality test between oil price and economic performance shows that there is a unidirectional causality from oil price to economic performance. The results show that the oil price Granger causes output performance in Indonesia. Further result is that in the short run, the higher oil price significantly affects the output, but negatively in the long run. This result also shows that during past three decades Indonesia has benefited through oil revenue in the short run. This positive effect might be obtained from the oil exports that can increase government revenue from which the government can spend the revenue in development programs. On the other hand, in the long run the impact is negative. The negative effect might be caused by increasing domestic consumption of oil from year to year that in turn, it will affect the higher expenditure of government on fuel subsidy. As the result of higher subsidy, the government cannot spend in development programs. Another reason may be as suggested by Abeysighe (2001) that economy of Indonesia has been affected indirectly through the trading partners, as the consequences of the open economy, whereas in the long run they also lose out. 

Another empirical result, however, cannot indicate the effect of oil prices to the output in the periods when Indonesia has entered net-oil importer periods. When the oil price variable is interacted with the dummy variable of net-oil importer periods in the short run model and then regressed, the result is unexpectedly positive and insignificant. This result is contradictory with the theory when the oil prices increase, the oil-importing country would suffer or vice versa. In addition, in the long run estimate both the dummy variable and the interaction variable are negative but again insignificant. In short, we cannot conclude that during net-oil importer periods the change of oil prices affect the output in Indonesia.

Lastly, this study however has some limitations. For instance, the specification models have only fewer variables to measure the effect of oil prices on Indonesia’s output due to lack of longer time series data of other variables. There are some other macroeconomic variables (like inflation rate, interest rate, etc) that should be included, to obtain better results. Other determinants also should be considered, such as democracy due to the fact that during past couple years the democracy in Indonesia has been running better that may be important role on economy. In addition, the other limitation is that this study uses only a linear specification, not a non-linear one (asymmetric response) that can measure the different effect of oil prices on the output when it goes up and goes down. Further studies should consider variables above.

Notes

 See the considerations of Undang-undang Number 22 Tahun 2001 (The Law of Oil and Gas).


2 BPMIGAS or Badan Pelaksana Minyak dan Gas Bumi is a body established based on Undang-undang Nomor 22 Tahun 2001 (The Law of Oil and Gas) which responsible to sign cooperation contracts with oil companies in doing oil upstream activities in Indonesia’s area. BPMIGAS also has responsible to control oil company’s activities and gives approval on the work program and budget related to their activities.
3 In Indonesia, there are five refineries that produce fuel products. They are Musi 1, Dumai, Cilacap, Balikpapan, Sungai Pakning, Pangkalan Brandan, Wonokromo, Cepu, Balongan and Kasim. The capacities to refine have been increased from year to year following domestic needs. 
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Appendices

TIME SERIES DATA BEING USED
	Year
	RGDP
	ROP
	GEFCE
	OPENS

	1970
	27581.73
	68.28346
	1746702
	28.42103

	1971
	29511.73
	80.05323
	1888625
	31.10047

	1972
	31838.05
	83.73814
	2041462
	33.60662

	1973
	34950.59
	85.64153
	2605497
	39.66967

	1974
	37836.41
	214.2113
	2332577
	50.25734

	1975
	40176
	179.1451
	3042174
	45.03228

	1976
	42581.8
	150.7683
	3264154
	46.05381

	1977
	46259.36
	147.0685
	3799064
	44.03917

	1978
	50517.79
	138.9726
	4468643
	42.6184

	1979
	54100.83
	279.0103
	5004830
	53.11606

	1980
	58821.13
	283.0165
	5990165
	54.38937

	1981
	63613.98
	240.3515
	6579858
	53.06297

	1982
	64316.33
	203.4129
	7171801
	49.36114

	1983
	69751.01
	170.0218
	7038484
	54.20289

	1984
	74753.65
	149.1225
	7279000
	47.66496

	1985
	77353.24
	136.5033
	7820996
	42.65006

	1986
	81966.98
	66.77915
	8052819
	39.97386

	1987
	86311.23
	78.49097
	8038881
	46.33171

	1988
	91796.9
	58.95647
	8647984
	44.86625

	1989
	100136.4
	67.17889
	9538970
	45.69361

	1990
	109150.2
	79.9846
	1.00E+07
	49.06189

	1991
	118894.9
	61.59393
	1.05E+07
	49.89935

	1992
	127479.8
	56.30418
	1.11E+07
	52.84975

	1993
	136727.2
	45.26745
	1.11E+07
	50.52334

	1994
	147036.6
	39.62633
	1.14E+07
	51.8771

	1995
	159382.3
	39.04827
	1.16E+07
	53.95859

	1996
	171563.5
	42.83129
	1.19E+07
	52.26474

	1997
	179626.8
	38.14214
	1.19E+07
	55.9939

	1998
	156047.7
	16.33349
	1.01E+07
	96.1862

	1999
	157282.2
	18.64857
	1.01E+07
	62.94391

	2000
	165020.5
	28.23
	1.08E+07
	71.43687

	2001
	171033.2
	21.81987
	1.16E+07
	69.79321

	2002
	178728.6
	20.00014
	1.31E+07
	59.07946

	2003
	187272.6
	21.72756
	1.44E+07
	53.61649

	2004
	196694
	26.72963
	1.50E+07
	59.76129

	2005
	207872.1
	34.1918
	1.60E+07
	62.9224

	2006
	219270.9
	35.50951
	1.75E+07
	56.94303











THE EFFECT OF OIL PRICES ON OUTPUT:


EVIDENCE FROM INDONESIA























































































































Fuel domestic price adjustments due to soaring world oil prices.





Source: Harvie and Thoha, 1994: 259








Table � SEQ Table \* ARABIC �6�: Real Domestic Product by industry of origin (1980 prices, billion rupiah)




















� The Prices of domestic oil prices are regulated by government from year to year based on Presidential Decrees. The regulated fuel prices depend on mainly the capacity of government budget, cost of fuel production, exchange rate and the volatility of world oil prices.





� The “exchange rate protection” is defined as currency devaluation for protecting the tradable sector � ADDIN EN.CITE <EndNote><Cite><Author>Corden</Author><Year>1982</Year><RecNum>23</RecNum><record><rec-number>23</rec-number><foreign-keys><key app="EN" db-id="2d0z9d9x5w0xpte9axr5xfe8vd5x9wez05vp">23</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>W. M Corden</author></authors></contributors><titles><title>Exchange Rate Policy and The Resource Boom</title><secondary-title>Economic Record</secondary-title></titles><periodical><full-title>Economic Record</full-title></periodical><pages>18-31</pages><volume>58</volume><dates><year>1982</year></dates><urls></urls></record></Cite></EndNote>�(Corden 1982)�.





� Law of state revenue and budget or Undang-undang tentang Anggaran Pendapatan dan Belanja Negara (APBN) is a law that regulates state revenue and budget system. The law has to be enacted by Government yearly with parliamentary approval. The most recent law is Law number 41 Year 2009. 


�Indonesia’s cooperating system between oil companies and Government of Indonesia is based on Production Sharing Contracts (PSC) whereas the Government of Indonesia will account the revenue (both from income tax and government’s share) from its oil and gas sales after deducted by companies’ recovered cost and shares.





� ICP or Indonesia Crude oil Price is the price that is used in selling Indonesia’s oil production. ICP is determined by a formula designed by the government based on publication of APPI, RIM, and PLATT’S, independent international bodies that provide world oil prices data.





�Since 2005, through Presidential Decree Number 55 Year 2005 the Indonesia government has set up the domestic fuel prices that are subsidized for three kids of fuels; they are Kerosene for households, gasoline (premium) and diesel oil for transportation. Before 2005, there were many Presidential decrees that managed other kinds of fuels that are also subsidized, such as avtur for domestic aircrafts, avgas, and so on. In order to do the efficiency of fuel usage, the government has limited expenditure for subsidy only for three kinds of fuel set in 2005.





�Basic assumption of State Budget (APBN) is macroeconomic indicators that are used in order to arrange the State Budget (APBN) yearly. The indicators usually considered yearly are total GDP, growth rate, inflation rate, exchange rate, interest rate of Bank Indonesia, Indonesian Crude Oil Pices (ICP), crude oil lifting, natural gas lifting and coal productions.





� See � HYPERLINK "http://www.bps.go.id" �www.bps.go.id� in details.





� See Hamilton (1983) in details.





� See Mork(1989) in details





� This research was completed in 2001 when Indonesia was still as a net oil-exporting country. However, Since 2004, in term of trade, the volume of oil import oil exceeded the volume of oil export. This means since 2004, Indonesia has already been as net oil-importer country. 





� The Johansen approach (Johansen, 1988; Johansen and Juselius, 1990) has been shown to be superior to Engle and Granger’s residual-based approach. Among other thing, the Johansen approach is capable of detecting multiple cointegrating relationship.
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