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I. INTRODUCTION 

 

1.1. Background 

 In early 1990, climate change triggered by human activities began to receive 

wide attention. Global warming currently experienced in the whole world, among 

others, is the result of industrial and transportation burning. Pollution caused by 

the burning of fossil based fuel, such as sulphuric dioxide, is damaging health and 

environment. At the Earth Summit held in 1992 in Rio de Janeiro, some countries 

have voluntarily reduced emissions that caused global warming. The failure to 

reduce emissions voluntarily then replaced by the Kyoto protocol, (1997) which is 

more binding, however the United States objected to this regulation (Reindhart et 

al, 2006).  

                                                                                

                                                                                          year 

  Figure 1. Condition of World Temperature Tendency  (Hansen et al., 2005) 

Figure 1 shows the increase in world temperature since 1880 of six degrees 

temperature Celcius throughout the twentieth century (IPCC, 2007).  Global 

warming impact causes more severe weather such as heavier rainstorm, longer 

droughts, severe hurricanes and tornadoes. 
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Overall, 80 percent of the total world energy supply depends on fossil fuels, 

coal, gas and petroleum based oil (IPCC, 2008). Renewable energy materials are 

only 13 percent of total primary energy sources; the largest contribution is from 

biomass which amounted to 10 percent (IEA, 2007).  Indonesia at the United 

Nations Climate Change Conference in Copenhagen, declared emission reduction 

target of 26 % from the year 2009 (Reuters, 2009).  However, greater damage in 

the future is predicted to continue as a result of increased concentrations of carbon 

dioxide in the atmosphere and the greenhouse effect. Thus, alternative fuels to 

fossil burning is needed. In this case, environmentally friendly biofuels such as 

bioethanol and biodiesel are considered as the best alternative. 

World Energy Outlook (2008) states that the availability of energy is strongly 

influenced by environmental, economic and social factors. It is estimated that 

world energy demand will continue to increase by 45% from 2008 to 2030, with 

an average rate of increase of 1.6% a year. However, despite the fact that fossil 

fuels significantly cause environmental damage and human health, these materials 

are still consumed as fuel for both industry and transportation. This has caused 

world's fossil fuels reserves to decline. At the current state of consumption, the 

global oil reserves are expected to be exhausted in the next 40 years (Puppan, 

2002). This is due to the large consumption of fossil fuels which continue to 

increase, while the availability of fossil fuels is becoming more limited. The 

decline in crude oil production is predicted, from 1,033 billion gallons (gal)  in 

2010 to approximately 206.6 billion gal in 2050 (Campbell and Laherrere ,1998).  

New emerging markets, such as China and India are blamed for the world high 

crude oil prices. On the other hand, the stock speculators in the United States are 

also blamed for the world high crude oil prices. WTRG Economics (2008) stated 

that China is being blamed as the cause of high oil prices, however when being 

compared,  the United States actually consumes more oil than China (total 

consumption of the United States reached 25 percent of total world demand, while 

China only consumed 8 percent). United States crude oil production which is 

greater than the China had decreased continuously (United States production fell 

to 10 percent of total world oil production, while China produces only 4 percent). 
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World oil prices had reached US $ 143 per barrel (July 2008). High world oil 

demand is caused by the emergence of growing new markets such as China, India 

and Russia. Total demand just from the markets above has reached 20 million 

barrels per day, or about 25 percent of total world production (Fu, 2008). World 

oil demand is growing 1.5 percent annually since 1996. Figure 2 below shows the 

relationship between various events in the world and its influence on oil prices. 

 

 

Figure 2.  World Crude Oil Prices Graph Between 1947 until May 2008 (WTRG  

                Economics, 2008) 

Figure 2 shows that world crude oil price fluctuates from 1947 until 2008.  

Fluctuations of world oil price tends to increase through out the years, even if 

there were also period of times where world oil price were low, such as when 

OPEC increases its production by 10 percent during the end of the 1990s.  High 

world oil price peaks during the war in the Middle East and continues to increase 

following the growth in demand from Asia.  China, as a rapidly growing market, 

will continue to increase the  total world oil demand to 25.8 percent while the 

demand of the United States experienced a decline to 14.6 percent (Reynolds, 

2005).  
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Figure 3 shows more clear on the relationship between OPEC countries 

production for crude oil  (thousand of barrels per day) with world oil price (dollars 

per barrel) through out the years.  The figure shows that when production 

declines, world oil price will increase. 

 

  

Figure 3.  Condition of  Production and World Crude Oil Prices (WTRG   

                 Economics, 2008) 

 Thus, a negative correlation between the total world oil production with the 

price shows that whenever production of world oil is limited, world oil price tends 

to be higher.  However, the higher the oil demand is growing every year, the 

higher the price of oil is expected to increase to reach a price of US $ 200/barel 

(WTRG Economics, 2008). 

 

1.2.  Problem Statement 

The World crude oil market situation which is increasingly uncertain is 

causing further rises in oil prices. Indonesia which formerly was a petroleum 

exporting country, at this moment is a net importer due to very high domestic 

demand which can not be matched with insufficient production. When related to 

the volatility of world oil price, Indonesia is very vulnerable to changes in the 
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economic situations. The need for a national fuel oil in 2008 has reached 17.5 

billion tons per year (Ministry of Agriculture, 2008) of which about 30 percent of 

total demand is met by importing the fuels. 

Indonesia's oil reserves in 1974 which amounted to 15,000 metric barrels 

continues to decrease. The highest oil production in Indonesia occurred in 1977 

which equals to 1,686.2 thousand barrels per day, but in 2004 production only 

amounted to 1,094.4 thousand barrels per day. The decrease was due to existing 

wells that are old, the technology used is no longer efficient, and the investment 

climate in the petroleum sector is less supportive so that not many national and 

foreign companies invest in the oil sector. On the other hand, consumption of 

petroleum has increased annually. This is also in line with population growth and 

economic development in Indonesia. 

Since 2004, even by considering the entire crude oil production in Indonesia, 

the amount is still not able to meet domestic demands.  Indonesia has experienced 

a deficit of 49.3 thousand barrels per day since that year.  In May 2008, Indonesia 

has officially withdrawn from the OPEC cartel, but since it has already paid the 

OPEC membership fee of U.S. $ 2 million per year, Indonesia officially left the 

organization's oil-producing countries (OPEC) in 2009. The organization which 

controls 40% of world crude oil production declared that it is not influenced by 

Indonesia’s decision to quit.   Atiqi (2009) stated that Indonesia’s withdrawal 

from OPEC's is a normal thing to do since Indonesia's oil production continues to 

decline and it is no longer able to meet its domestic demand. Indonesia's oil 

reserves are estimated to be nine billion barrels. If consumed about 450 million 

barrels a year, then it is expected within a period of 18 to 20 years from 2008 

these reserves will be emptied, and so will the gas reserves which are expected to 

be available only for another 62 years and the coal reserves for about 150 years . 

In order to reduce dependency on fuel oil and simultaneously increase the 

country's foreign exchange, the government turned its attention to biofuels, which 

is an alternative fuel that can be produced from plant or non-plants biomass. 

Biofuels produced from plants can be identified as biodiesel and bioethanol, while 

biofuel produced from non-plant is derived from the waste of fried or used 

cooking oil.  Biofuel can be classified according to source, type and technological 
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process under the categories of first, second, third and fourth generation of 

biofuels.  First generation of biofuels are biofuels made from biomass consisting 

of sugar, starch, vegetable oils, animal fats or biodegradable output waste for 

industries, households, agriculture and forestry using conventional technologies 

(Gopinathan, and Sudhakaran,  2009). 

 

 

                                                                                                                      Year 

 Figure 4.  Predictions of World Biofuel Production (IEA, 2006) 

 

According to U.S. Energy Information Administration International Energy 

Outlook (2006), world bioefuel production is predicted to increase in the future, 

because of the continuing demand for fuel.  Figure 4 shows a study of how world 

biofuel production will be predicted to grow for the next 25 years since 2000 

(IEA, 2006). World energy consumption will increase by 71% from 2003 to 2030 

or around 301 quadrillion British thermal units (Btu). Biodiesel is the most widely 

used material in Europe in which the utilization target of the EU is 12% in 2010. 

In the United States, there are provisions that vehicle fuel must contain at least 5% 

biofuel when fuel consumption has reached 1.15 million barrels per day. Based on 

a report released by market analysts Emerging Market Online (2006), world 

production of biodiesel will increase from 1000 million liters in 2001 to 3500 

million liters in 2005, when production growth is more than 35 percent per year. 

Production 
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Indonesia as the world’s forth most populuous country in the world with 

Indonesia, after China, India and the United States.  The total population of 

Indonesia will always increase in the next 25 years, from 205.1 million in the year 

2000 to 273.1 million in the year 2025 (BPS, 2011).   Population growth rate and 

increased transportation which continue to grow each year are causing the demand 

for fossil fuels to continue to grow. Figure 5 shows the government’s target for 

national energy mix for the year 2025.  Bioethanol as a part of the biofuel 

program was targeted at 1.335% for the whole program in 2025, which compared 

to other energy program, is high (solar energy 0.020%, wind power 0.028%, fuel 

cell 0.000%).  Only nuclear target energy power which has a higher percentage 

value (1.993%) compared to biofuel. 

 

TARGET OF NATIONAL ENERGY MIX 2025

NATIONAL ENERGY MIX OF THE YEAR 2025
(The SCENARIO of BaU)

Oil
41.7%

Natural gas 20.6%

Coal 34.6%

PLTA (Hydroelectric power generators) 1.9%

Geothermal power 1.1%

PLTMH 0.1%

NATIONAL ENERGY MIX OF THE YEAR 2025
(OPTIMIZING SCENARIO)

PLTMH 
0.216%

Bio-fuel 
1.335%
Solar energy
0.020%

Wind power
0.028%
Fuel cell 
0.000%

Biomass 
0.766%

Nuclear 
1.993%

Natural gas 30.6%

Oil 26.2%

Other 4.4%
Geothermal 3.8%

PLTA 2.4%

Coal: 32.7%

OPTIMIZING
ENERGY 

MANAGEMENT

NATIONAL (PRIMARY) ENERGY MIX OF THE YEAR 2003

Oil 54.4%

Natural gas 26.5%
Coal
14.1%

PLTA (Hydroelectric power generators) 3.4%

Geothermal power 1.4%

Other New and Renewable Energy 0.2%

Figure 5. Government’s Target for National Energy Mix 2025 (ESDM, 2008) 
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The road map for gasohol or mixture between bioethanol and gasoline can 

been seen in Figure 6.  The government had planned to increase the number of 

bioethanol plants from 17 plants in 2006 with a capacity of 60kL per day to a 

target of 25 pants in the year 2016. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Government’s Plan for Bioethanol (ESDM, 2008) 

                                                                                                                                                                                                                                                          

Considering the high cost, government subsidies to help meet this demand need to 

be reduced, Therefore, there should be an alternative that can fulfill these needs. 

However, although the government has recognized and identified the importance 

of a solution to this matter, inconsistent government commitment is one of the 

factors inhibiting the development of this industry. 

High global demand and a limited amount of energy production have caused 

the government to launch a biofuel program which was expected to eliminate the 

dependency on the use of fuel oil and to substitute it. An estimated reduction in 

fuel subsidies amounted to 10% can save foreign  exchange worth US $ 10 

billion. Through the development of biofuel programs, the Triple Track Strategy, 

which includes Pro-Growth, Pro-Job and Pro-Poor, is expected to be realized. 

This is a strategy that supports the growth, the opening of a wider employment 

opportunities and the eradication of poverty (Wirawan and Tambunan, 2006).  

 

2005  2006      2008             2011                       2016                                       2025 

year 

Development/expansion of 
demo plant 8kL/day 

Construction of 
8 plants 
@ 60kL/day 

Construction of 
13 plants 
 @ 60kL/day 

Construction of 
 25 plants @ 60kL/day 

Construction of 
17 plants  
@ 60kL/day 
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The government tried to encourage both domestic and foreign companies to 

invest in the biofuel industry.  According to the Investment Coordinating Board 

(BKPM, 2005), the numbers of applications for investment license in biofuel 

industry sectors in  2005 had reached US $ 1.33 billion, or Rp12. 2 trillion, with     

the number of 31 domestic companies (domestic investment) worth Rp 8 trillion 

and 28 foreign companies worth about US $ 464 million (Waluyo, 2007).  It has 

been estimated that due to these investements, labor force could be absorbed to  

around 3.5 million people (Depperin, 2006).  

The government is aware of the need for a replacement of fossil fuels, as 

proven by the various policies that have been issued by the government to support 

the development of national biofuel industry, therefore it is important to identify 

factors that influence the competitiveness of industry in the development of 

biofuel in order to avoid the worst possibilities when Indonesia would have to 

import biofuels in the future. 

 

1.3.  Study Purposes 

In order to understand the competitiveness of the bioethanol industry in 

Indonesia, this study have three purposes, as follows: 

1.   To study the existing conditions of the bioethanol industry in Indonesia 

2.   To identify Inhibiting and supporting factors for Bioethanol in Indonesia 

3.  To formulate  the strategy to enhance the competitiveness of Bioethanol in 

Indonesia. 

 

 1.4. Benefits of Study 

       The benefits of this research is to obtain the formulation of bioethanol 

national policies, which can stimulate the growth of the bioethanol industry in 

Indonesia. This study is also useful for consumers in disseminating the use of 

bioethanol, especially for the future ahead, given consumers' reliance on fossil 

fuels must be moved to the mixing with biofuels, which in the end, the 

dependency on imported fossil fuels can be reduced. 
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1.5. Novelty of Study 

This study covers the national scope of the current condition of the bioethanol 

industry in Indonesia.  The novelty of this study is also related to the  method used 

which begins from a system in selecting the leading commodity materials to 

identifying the industry’s potential competitiveness in Indonesia.  The study also , 

combined Exponential Pairwise Comparison (EPC) method, Diamond Porter 

Model, Cluster and Analytic Network Process (ANP), in finding the best strategy 

to improve the competitiveness of bioethanol industry in Indonesia. 

 

1.6. Study Scope and Limitation 

Bioethanol research scope includes micro and macro scale, therefore, it is 

necessary to limit the scope of this research. There are more than 60 species that 

have the potential as raw material for bioethanol in Indonesia for (BPPT, 2005), 

but in this study it will be limited to the selection of some commodities based on 

the high results of bioethanol produced by type of raw materials (Yudiarto, 2008). 

In this study, the scope is limited to the use of commodities as biofuel. It is due to 

vast bioethanol functions, e.g., for the pharmaceutical sector as well as for pure 

alcohol. The function of such commodities as food ingredients or feed materials 

will also be restricted as alternative to bio-fuel, as competitor factor in the use of 

raw materials of  bioethanol industry. 

      The competitiveness investigated in this study is the competitiveness of 

product scale and competitiveness of industry. Competitiveness of the product 

scale is concerned with the availability of raw materials, either as its use as 

bioethanol material or as its competitors, with the availability of bioethanol as 

other alternative materials, such as raw soy sauce, dried cassava and others. 

Continuity and uniformity of products also play important roles in competition 

between products, such as whether the availability, continuity and quality of sugar 

cane is superior compared to other commodities? 

Other competitiveness is competitiveness of the industrial scale. Given the 

broad scope of alternative energy, this research is limited to alternative energy 

from biofuels that compete directly with fossil fuels, while other energy 

alternatives such as electrical energy, coal, water and solar power will not be 
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discussed in this study. Fossil fuel and biofuel is the fuel that is used for both 

industrial and transportation, but bioethanol are biofuels used in conjunction with 

fossil fuels for transportation, in particular. Given the limitations of fossil fuels, 

bioethanol is the best alternative fuel substitute fuels in the future. 

Nevertheless, government policies can not be separated from the success of 

the bioethanol industry competitiveness, and therefore, this study examined in 

greater depth, and the role of government policy to develop this industry further. 

In cluster analysis based on Porter's Diamond model theory, the competitiveness 

of Indonesia compared to bioethanol industry in Brazil, which has succeeded in 

developing this industry since 1975 studied. It is expected that the government 

will be more active in developing the potential of bioethanol in Indonesia. 
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