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AAAABSTRACTBSTRACTBSTRACTBSTRACT    

 

Over last two decades, supply chain management has increasingly gained interest not 

only from business but also from scholars of various disciplines. New techniques in supply 

chain management have been developed and adopted in order to increase firm 

performances. One recent and important development is the incorporation of risk 

management, which is an emerging issue in business environment today, to enhance the 

sustainability in supply chain. However, with firms and organisations, either public or private, 

being enthusiastic in applying risk management in their supply chain, not many studies have 

been done with regards to methods and tools. Failure Mode and Effect Analysis (FMEA) is 

one of the tools that had been limitedly implemented in supply chain risk management 

(SCRM). As such, this paper focuses on the implementation of FMEA to understand its 

appropriateness in SCRM and aspires to fill the gap in supply chain management literature.  

Using the case study of a biofuels company in Indonesia, this study examines the 

implementation of FMEA within its supply chain. Following FMEA methodology, this research 

investigates the overall supply chain network in the firm, seeks the inherent risks along the 

firm’s supply chain, assesses those risks, categorises those risks into particular risk level, and 

develops risk mitigation strategies. The study employs qualitative approach and gathers first-

hand data by means of semi-structured interviews to collect evidence and nuanced insights 

that underpin the FMEA method. Interviews with the firm’s supply chain experts also reveal 

some critical risks along with their mitigation strategies. This study offers a practical 

implementation of FMEA in the supply chain, increases focal point in the most imminent 

risks, prioritises risk mitigation plan, and improves sustainability in the firm’s overall supply 

chain. Furthermore, in the end, this study enhance the sustainability in Indonesia’s biofuel 

industry. 

  

Keywords: 

Supply chain management, risk management, failure mode and effect analysis, biofuels, risk 

assessment, mitigation strategy. 
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CHAPTER I CHAPTER I CHAPTER I CHAPTER I     

INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

“We are the healthiest, wealthiest, and longest-lived people in history.  And we are increasingly afraid. 

This is one of the great paradoxes of our time” (Dan Gardner, 2008: a quote in Risk, pp.11) 

This chapter shows the main background and interest of this research.  The explanation from 

this chapter covers the appropriateness of this dissertation, which connects to recent 

industrial context and purposes, also overcomes the suitability of this research with supply 

chain as the main field study.  In addition, this chapter describes the research question, 

contribution, and the structure of this dissertation. 

I.1.  Background 

In the early 2000s, biofuel have expanded rapidly in the market as the new source of energy. 

The increasing oil price, oil scarcity, the need for better security of energy, and eagerness to 

reduce the oil bill are the major influences on the development of biofuel. Moreover, the 

main reason why biofuel are the new option for replacing the fossil fuel is that this energy 

can be used for transport in a very low emission. Therefore, biofuel development and 

utilisation can help countries to fight against global warming effects and would enable them 

to obey the Kyoto Protocol (Dufey, 2006).  

In response to the hike of oil prices in the global market and the environmental problems, 

Indonesia’s government has developed the new blueprint of renewable energy development 

in 2006, which emphasizes biofuel production and intensive utilisation. The Indonesian 

government has proposed the annual production to achieve 720,000 kiloliters in 2010, with a 

steady increase to 1.5 million kiloliters in 2015. The development of the biofuel market in 

Indonesia has created its own domestic market, which attracts many investors, and it makes 

Indonesia one of the biggest suppliers of biofuel in the global market. Recently, Indonesia 

exported crude palm oil, as the raw material for biofuel, to the European Union at a rate of 

almost 2 million litres per year (Business watch Indonesia, 2007). The data from the 
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Indonesian National Team of Biofuel Development Programme shows that almost 12 

hectares of land are ready to use, with the distribution shown in table I.1 below. 

Provinces Hectares 

South East Sulawesi 212.123 

North Sulawesi 34.812 

East Nusa Tenggara 101.830 

Maluku 2.304.932 

Papua 9.262.130 

West Kalimantan 514.350 

Central Sulawesi 251.856 

South Kalimantan 65.638 

Total 12.947.671 

Table I.2. Distribution of land for biofuel by province  

(Source: Business Watch Indonesia, 2007) 

The development of biofuel in Indonesia has many problems that occur in the biofuel 

development project, such as natural disaster, bad transportation infrastructure, 

deforestation, and social conflicts.  These are the main issues in biofuel development. These 

factors can seriously disrupt biofuel production, increase cost, decrease sales, and create 

vulnerability in the biofuel industry in Indonesia. The supply chain has an essential role in the 

development of the biofuel industry in Indonesia. In this modern era, the key roles of the 

supply chain are the structure of coordination in the supply network, alignment with 

customer satisfaction, and the sustainability of overall competency through all the supply 

chain (Faisal, 2006). Recently, not all biofuel companies in Indonesia have developed a risk 

management framework in their supply chain systematically, which is typical of small and 

medium enterprise companies. Most biofuel companies are small-medium enterprises. They 

only have awareness of the risk along the chain, but they have not created the risk 
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management framework (from the risk identification, profiling, assessment, to the mitigation 

plan). Lack of knowledge and implementation in the risk management framework in the 

supply chain can cause unsustainable state for biofuel industry. Therefore, it is important to 

develop a risk mitigation strategies framework in Indonesia’s biofuel supply chain, in order to 

create a sustainable biofuel industry so the target, set by the Indonesian government, will be 

reached.  

Supply chain risks and its factors (the drivers, the sources, what it is linked with) can be 

analysed in several ways depending on the adopted methodology. However, the risk 

assessment in the supply chain is supposed to be linked to the supply chain’s performance 

objectives, it has to be concurrently associated with the identification of risks which is 

inherent in the supply chain. This research uses an FMEA framework for assessing the risk in 

the biofuel supply chain. This method helps in identifying risk, and measuring the potential 

impact that may occur from the unwanted event, while also prioritising which risk needs to 

be tackled first. This research uses a case study in biofuel company in Indonesia to show the 

relevancy of the FMEA method. 

I have confidence that this research can contribute to the development of the biofuel 

industry in my country, Indonesia, and create a novelty about the research of biofuel, 

especially in its supply chains. The lack of study of biofuel supply chains particularly in 

Indonesia is the main reason why I want to do research in this area. 

I.2.  Research Aim and Questions 

The question this research study seeks to address is “How can Bio-fuels Company in 

Indonesia asses and mitigate the risk in its supply chain?”  This broad question has to be 

followed by several questions, which need to be answered in advance. Those questions are 

as follows: 

• How is the supply chain network found in the Indonesian biofuel Company?  

This research tends to reveal the condition of biofuel supply chain in 

Indonesia. The main purpose of this is to identify the player for each chain 
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overall in the biofuel supply chain industry in Indonesia from the farmer, 

supplier, retailers, agribusiness, to the customers. 

• What kinds of risks are inherent in biofuel supply chain in Indonesia? 

The source of risk, drivers, and the impact from these risks need to be 

recognised in order to develop the risk mitigation plan as the main issue in this 

research. Therefore, better knowledge and understanding about these risks, 

which is inherent in the biofuel supply chain, is required.  

• What are mitigation strategies for risk in biofuel supply chain in Indonesia? 

The risk mitigation plan has to be developed, but previously the risk 

assessment has to be done by using specific tools such as Risk Failure Mode 

and Effect Analysis. Afterwards, the mitigation plan can be developed based 

on the result of the risk assessment. This mitigation plan can contribute to the 

sustainability of the biofuel supply chain in Indonesia. 

I.3.  Research Contribution 

Many research studies have been done in supply chain risk management. Previous research 

has emphasized on the following: 

• Supply chain risk drivers, factors, and sources (Peck, 2005; Chopra et.al, 2004) 

• Managing and mitigation of risk strategy by using particular method ( Christopher 

et.al., 2004; Giunipero et.al, 2003; Faisal et.al., 2006) 

•  Framework development of applying risk management in supply chain (Ritchie et.al, 

2007; Gastaldi et.al.,2006) 

Moreover, there is still a research gap in the supply chain management literature, especially 

in the risk management context, which presents limited research about the risk assessment 

in the supply chain by using the Risk Failure Mode and Effect Analysis framework. There is 

one research study in this area that uses quite a similar framework with FMEA in supply chain 

risk management: Gaudensi and Borghesi (2006) undertook research entitled “Managing Risk 

in Supply Chain using AHP method.” This research focused on the implementation of AHP in 

supply chain risk management to evaluate the risks inherent in the way to reach supply chain 
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performances. Based on that fact, there is still an opportunity to develop research in another 

industry to contrast different cases and gain more findings in this area. Therefore, this 

research is emphasizing in the implementation of supply chain risk management by using 

Risk Failure Mode and Effect Analysis framework in the biofuel industry in Indonesia. This 

research expects to identify the source of risk along the supply chain, develop risk 

assessment method, and create risk mitigation framework in the company’s supply chain. 

On the other hand, the research on the subject of the biofuel supply chain in Indonesia is 

very limited as well. There are two research studies about the Indonesia biofuel industry, 

which have been done by Business Watch Indonesia (2007) and Wirawan & Tambunan 

(2006). Those two research studies are mostly focusing on the current status and challenge 

of the biofuel industry in Indonesia. There is still a lack of research focusing on the supply 

chain in the biofuel industry in Indonesia. Concerning this condition, this research intends to 

develop and add knowledge about the supply chain in this industry, and thus this research 

enriches the knowledge of supply chain. This research also contributes to the blueprint of 

biofuel development, which has been set by the Indonesian Government, and gives 

contribution in the sustainability development in the company where the research takes 

place. 

I.4.   Structure of Dissertation 

From the explanations above, it can be summarised that the main objective of this research 

is to develop a risk mitigation framework in the context of supply chain and as a case study, 

this research looks at a biofuel company in Indonesia. This research covers the theoretical 

framework of supply chain and combines it with risk management techniques, as the tools 

for developing risk mitigation framework in supply chain. Therefore, the sustainable supply 

chain in the biofuel company in Indonesia will be established. As the object of the case study, 

this research takes place in Wilmar Bio-Energy Company (WBC), one of the biggest biofuel 

companies in Indonesia. 

With the purpose of answering the research questions, seven chapters will be constructed in 

conjunction with chapter I.  The second chapter reviews the object of the case study where 

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



University of Manchester [2009] 

 

6 | M S c .  O p e r a t i o n s ,  P r o j e c t ,  a n d  S u p p l y  C h a i n  

 

this research takes place. The third chapter explains the literature review, which contains the 

theory based on this research, concept, and techniques that are used in this research. 

Chapter 4 elaborates the conceptual model, which shows what this dissertation talks about. 

The fifth chapter elaborates the methodology of this research. It explains the research 

design, research approach, strategy, and methods, and also its limitations. The next chapter 

is the analysis of the data that discuss the findings from this research. The last chapter is the 

conclusion and recommendation. This chapter will examine the risk mitigation framework in 

the biofuel company in Indonesia, and explains overall review of this research, managerial 

implications, research limitations, and further research.  
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CHAPTER IICHAPTER IICHAPTER IICHAPTER II    

COMPANY BACKGROUNDCOMPANY BACKGROUNDCOMPANY BACKGROUNDCOMPANY BACKGROUND    

“Courageous risks are life-giving, they help you grow, make you brave, 

and better than you think you are.” (Anonymous) 

This chapter explains the object of case study, which is the biofuel industry in Indonesia 

focusing on the Wilmar Bio-Energy Company, one of the biggest biofuel producers in 

Indonesia. This chapter consists of two sections. The first section elaborates the condition of 

biofuel industry in Indonesia. The next section explains Wilmar Bio-Energy as a company, 

from their business, strategy, products, and the reason why this research chose this company 

as the main object. 

 

II.1.  Biofuel Industry in Indonesia 

Energy has an important role in sustaining and developing social, economic, environmental, 

and cultural activity to support national sustainable condition. Indonesia, as the one of the 

biggest developing countries in the world with almost 250 million people, has increased its 

energy consumption rapidly in line with its population and economic growth. At the present, 

Indonesia consumed energy with almost 63% of energy consumption coming from fossil fuel. 

Thus, it is obvious that Indonesia really depends on fossil fuel rather than any other energy 

resource particularly renewable energy resources and currently those other energy resources 

are decreasing gradually in consumption.  This condition means Indonesia has to import 

overseas crude oil and finished petroleum products from overseas, in order to fulfil domestic 

demand. Indonesia realised that they cannot import those fuel in longer way due to the 

increase of fuel and crude oil price can worsen the fuel supply security and Indonesian 

economic conditions as well. For example, if we put crude oil price at $60/barrel, the 

Indonesian government has to pay out almost $11.5 billion for the subsidy (Wirawan and 

Tambunan, 2006). 
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Therefore, it is compulsory for Indonesia to develop an alternative energy to satisfy domestic 

demand and use environmentally friendly fuel. One of the most respectable renewable 

energy sources for Indonesia is biofuel. Biofuel development is necessary for Indonesia 

knowing that an abundant resource of raw materials which comes from vegetable oil or 

animal fats. The choice of using biofuel as an alternative energy is because Indonesia has 

large plantations for growing raw material for biofuel. There are two major types of biofuel 

raw materials: Jathropa curcas and palm oil. Indonesia has abundant land that those two 

plants are growing on. Table II.1 shows the Jathropa curcas and palm oil plantation 

development plan created by the Ministry of Agriculture.  

Plantation (hectares)  2007 2008 2009 2010 Total 

Jathropa curcas     

341,000.00  

   

345,000.00  

   

360,000.00  

   

375,000.00  

   

1,421,000.00  

Palm oil     

473,265.00  

   

473,265.00  

   

473,265.00  

   

473,265.00  

   

1,893,060.00  

Table II.1. Plantation Development Plan (Source: Wirawan and Tambunan, 2006, page 14) 

This alternative resource can be a reasonable option to strengthen security supply of energy 

and might enhance the quality of air, water, and land conditions which are now really 

polluted in big Indonesian cities. Air pollution has been in a dangerous state, especially in 

capital city of Indonesia, Jakarta. The amount of NO, CO, and THC emission in the air of 

Jakarta is almost 70% (Wirawan and Tambunan, 2006). There is no reason to rely on fossil 

fuel any longer for Indonesia, and thus the development of biofuel have to be taken on 

immediately and implemented seriously by government, industry, business, and Indonesian 

citizens as well .  

In response to the environment and energy crisis, Indonesian government has set up 

development of renewable energy, especially biofuel. This blueprint of development was 

formulated in July 2006 with two main objectives: to overcome energy crisis and reduce 

poverty in Indonesia. Four kinds of plantation are the focus of this development program: 

palm, jathropa curcas, cassava, and sugar cane. The government has set the target of biofuel 
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production to reach 750,000 kiloliters in 2010 and steadily increase to 1.5 million kiloliters in 

2015. In order to reach this target, the government invested Rp 200 trillion for the first five 

years of development (2006-2010). Half of the money is allocated for growing biofuel 

commodities and the other half is for development of biofuel factories and to shore up the 

infrastructure (Business watch Indonesia, 2007).  

2006 2007 2008 2009 2010 total

Oil Consumption in million kilo litters 11.9 11.2 12.2 12.3 12.4

biofuel production in thousand Kl 40 200 400 896 824 2360

Supply of Crude palm oil in thousand tons 440 320 760

Supply of Jathropa in thousand tons 40 200 400 456 504 1600

Land for plam in thousand hectares 110 80 150 170 510

Land for Jathropa in thousand hectares 25 125 250 285 315 1000

Biofuels plants (Units @ 3000 tons/year) 12 15 15 9 51

Biofuels plants (Units @ 30000 tons/year) 6 10 13 15 44

Biofuels plants (Units @100000 tons/year) 2 2 4  

Table II.2. Milestones of Biofuel Development (Ministry of Energy, 2008) 

Collaboration of government, business, and research institution is compulsory for this 

programme. Indonesian government has worked together with research institution especially 

in field farming technology to develop biofuel production in Indonesia. The research 

institutions such as Oil and Gas Institute, Department of Agriculture, Research Centre-BBPT, 

and Bandung Institute of Technology have actively started this development in late 1990’s, 

but in the meantime, they only focused on biofuel production technology, and after 2002 

they accelerated their development by applying biofuel  technology with automotive industry 

and any other industry to expand the biofuel market and become commercial. This 

collaboration impacts many businesses and entrepreneurs in Indonesia to start or expand 

their business in biofuel, and this condition is exactly what the government wanted at the 

beginning of this programme.  

II.2.  Wilmar Bio-Energy Company-case study’s object 

Wilmar is one of Asia’s largest agribusiness companies who produces many products from 

palm fruit and chopra. This company started operating in 1991 as a palm oil refiner and 

crusher of chopra and palm kernel. They are a sizeable owner of strategically located palm 
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plantations and palm fruit processing facilities in Indonesia, located in Kuala Tanjung, 

Sumatera. They started  their business by producing crude palm oil, kernel oil, and crude 

coconut oil to produce a wide variety of bulk edible oil products which are refined, bleached, 

and deodorised (RDB) palm oil, RDB palm olein, RDB palm stearin, RDB palm kernel oil, and 

RDB coconut oil. These products are major ingredients in the manufacture of food products 

such as margarine, shortening, ice cream fats, toiletries products such as soaps, detergents, 

cosmetics, shampoo, pharmaceutical products, plastics, etc.  

As the major producer in RDB oil, who has many customers in almost 30 countries around 

the world, some big names in the confectionery industry such as Unilever, Nestle, and Cognis 

Deutchland are their customers for RDB oil products. Their extensive global reach positions 

them to gain advantage in the increasing demand for RDB oil products worldwide. Therefore, 

they have built a well-coordinated sales channel with merchandising department in 

Singapore. This department which has experience in international merchandising team is 

responsible for serving and developing existing and new customers, identifying new business 

prospect and changes in the market. In addition, their sales and distribution network, they 

have access to an extensive sales and distribution network established by their shareholder, 

Wilmar Holding Pte Ltd (WHPL). For supporting their business operations and improving 

operational efficiency, they own and operate jetties and ports. They also own a fleet of seven 

liquid bulk vessels to complement and increase flexibility in their operations. They have 

ability to access an extensive sales and distribution network established by WHPL in India, 

China, and Africa. All the way through direct marketing and joint venture partners, they are 

also able to distribute to other side of the world, by supplying to customers in more than 30 

countries across the world. 

They have come a long way from their beginning as a small palm oil trading company. 

Through careful nurturing of their business by way of organic growth and acquisitions, they 

have grown to become one of Asia’s largest agribusiness companies. Realising they have to 

expand their business and responding to the growing demand for green energy, Wilmar 

started to develop biofuel as their new product portfolio. As the oilseeds grower and 

processor, producing biofuel from agriculture commodities is seen as a tremendous business 
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opportunity. They started to produce biofuel in 2004, as they responded and joined the 

Indonesian government in a biofuel development programme. The Indonesian government 

has granted support and encouragement to Wilmar to increase its capacity in biofuel 

production. Having this support and potential demand in domestic and global market, 

Wilmar has installed three plants for biofuel production, each plant having 350,000 metric 

tonnes production capacity each year; in total, 1,050,000 metric tonnes biofuel can be 

produced by Wilmar each year. The plants take place in a complex of well-integrated 

manufacturing centres in Pelintung, Sumatera. This location has easy access and is quite near 

plentiful cheap raw materials, thus making Wilmar a low-cost and efficient manufacturer of 

biofuel.  

Knowing that its strong position in Indonesian biofuel market, Wilmar needs to sustain and 

grow its performance in producing the biofuel. It is important in today’s business 

environment to develop a sustainable strategy by using risk management as the foundation. 

Indonesia, where Wilmar plants and grows its crops, has been known as a high-risk country 

business activity due to having many disruptions not only from environment but also in 

economic, political, and social context. Therefore, it is necessary for Wilmar to develop a risk 

management framework especially for its biofuel portfolio. This portfolio can be assumed as 

immature business unit due to its age of development entering the fifth year. Supply chain, 

as a strategic function in firm, concerns not only purchasing raw materials but also the flows 

and management process of products or services throughout the enterprise. It is a function 

where cost reduction by improving the overall operations in all the chains can be done. 

Wilmar has not developed and taken seriously its supply chain as the key role for sustaining 

its business, as well as the risk management, which has not been applied in its supply chain. 

Therefore, this study intends to develop risk mitigation framework in Wilmar’s biofuel supply 

chain in order to achieve sustainability in the business.   
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CHAPTER IIICHAPTER IIICHAPTER IIICHAPTER III    

LITERATURE REVIEWLITERATURE REVIEWLITERATURE REVIEWLITERATURE REVIEW    

“Knowledge has three degrees; opinion, science, illumination. The means or instrument of the first is 

sense; of the second, dialectic; of the third, intuition”. (Plotinus) 

This chapter explains the main theory and secondary theory that being used in this research. 

The discussion about the limitations, critiques, comparison, and appropriateness of each 

theory are provided in this chapter as well. 

   

This research uses a case study that needs guidelines to solve the problems and answer the 

research questions. Therefore, theories and concepts are required as the foundation and 

guideline for this research. The theoretical backgrounds that will be discussed in this chapter 

are transaction cost of economics (TCE), supply chain risk management, and failure mode 

and effect analysis. 

This chapter will be divided into four sections. The first section explains the nature of 

transaction cost of economics as the main theory, the relationship of this theory with the 

case study, and the critiques about TCE. The next chapter discusses about supply chain risk 

management’s concept, the drivers and types of risk, strategic concept to mitigate the risk, 

and comparison between studies that have been done previously in this area. The third 

chapter elaborates the concept of risk failure mode and effect analysis as the tool for 

assessing the risk, the method for using RFMEA, and the limitations of RFMEA. The last 

chapter is a conclusion of all the theories and concepts which being used in this research. 

III.1.  Transaction Cost of Economics 

Transaction cost of economics is the cost that the firm has to earn for using the market 

mechanism, which consists of cost of determining the price of some products, cost of 

negotiating contract for each switch over transaction and cost of identify the long-term 

contract between party (Arrow, 1970 cited in Williamson, 1975).  The cost of determining 
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price includes the cost of gaining information buyers, suppliers, products, materials etc. 

Negotiation cost is cost from physical action of writing the contract, negotiating, paying the 

third party who arrange the contract, etc., and the cost of identifying contract consists of 

cost for monitoring the contract and enforcement illegal issues or broken contract (Hobbs, 

1996). 

Transaction cost economics provides a brief explanation about existence and configuration of 

firms and the characteristic of vertical coordination in supply chain. The reduction of 

transaction is becoming a main interest in supply chain (Hobbs, 1996), therefore the main 

theory base of this research is TCE. Coase (1937) cited in Williamson (1975), who mentioned 

this transaction in his book Economics, has developed transaction Cost Economics (TCE) for 

almost 7 decades ago.  Williamson (1975) had been interested to develop this theory and 

tried to see this theory as social phenomenon. He emphasized the transaction term as the 

main role in TCE. Moreover, he argued that TCE’s fundamental idea is that the transaction of 

developing business could increase in certain condition. It depends on the level of 

opportunism in relationship between companies and the level of transaction. Previous 

research defined transaction cost as the cost of any replacement between firms in the 

market or resource transferring in vertically integrated firm on each stage of it (Hobbs, 1996). 

It is commonly formulated as (Clemmons, 1993) follows: 

Transaction cost = transaction risk + coordination cost. 

There are two main characteristics in TCE; transaction characteristic and behaviour 

characteristic. Each characteristic has a few assumptions which builds those characteristics. 

Transaction characteristics have three assumptions: transaction frequency, asset specificity, 

and uncertainty. Behaviour characteristics’ assumptions are opportunism, bounded 

rationality, and asymmetrical information (Cousins et.al, 2008). 

After many decades of TCE’s development, this theory has been applied in many business 

areas from marketing, sociology, law, and many other studies. Despite it, there are still 

limited applications of this theory in the supply chain context; for example, Hobbs (1996) has 

implemented TCE as the approach for analysing and evaluating supply chain management. 
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He found that inter-firm relationship tends to move from adversarial relationship to 

collaboration to reduce the risk and transaction cost in supply chain such movement actually 

enhances the complexity in managing the relationship between firms, even though it can 

reduce the transaction cost and impact of risk that inherent in it (Aron, et.al, 2005). These 

two studies previously have been strengthened by study from Malhotra and Grover (2003) 

who argued that asset specificity investment between two party increase risks of action if 

there is one party who has more bargaining power. High investment in asset specificity and 

uncertainty raise the required cost to have efficient and low-risk relationship under situation 

of bounded rationality and opportunism. 

It is ordinary that a theory has limitations inherent in itself. There are many limitations of 

transaction cost of economics such as methodological issue for measuring transaction cost 

and TCE does not take into account the ability of firm and the resources that firm have 

(negative perception of firm). It is obvious that the nature of transaction between companies 

and market structure is very complex and not easy to measure. It is different than measuring 

the manufacturing cost or overhead cost; transaction cost is quiet intangible, and therefore 

TCE still can be measured qualitatively rather than quantitatively. TCE sees a firm as a 

pessimistic institution; it does not consider the ability of firm, which is actually ability of firm 

influence the level of transaction between companies (Cousins, 2006).  

III.2.  The Concept of Risk 

Concept of risk has been studied in plentiful business areas and even in the science and 

engineering fields.  The study of risk has pledged very essential investigation in corporate 

functions, for example in decision-making tools (Yates and Stone, 2002), operations 

(Newman et.al, 1993), and strategic management tools (Sitkin and Pablo, 1992). The previous 

studies revealed many definitions about the risk, such as Sitkin and Pablo (1992) defined risk 

as “the extent to which there is hesitation whether potentially desired or 

insignificant/unwanted outcomes of decision will be realised.” On the other hand, Mitchell 

(1995) described risk as the likelihood of loss and the implication of that loss to the individual 
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or organisation. He formulated a principle of risk to assess the probability of loss (P) and the 

significance (l) of that loss as shown in the notation below. 

Risk = P (loss) X l (loss) 

However, that concept has been offended by further study with regards to the concept of 

risk should be much broader than Mitchell’s formula. Zsidsin (2003) countered that concept 

with his study that revealed the broader concept of risk. Zsidsin noted that risk contains 

three dimensions which are outcome uncertainty, outcome expectations, and outcome 

potential. Moreover, Ritchie and Brindley (2007) cited that there are three dimensions of 

risk; the dimensions are (1) likelihood/probability of occurrence of certain outcomes, (2) 

consequences/severity from the occurrence of particular event, (3) causal pathway guiding 

to the event.  Similar with Ritchie and Brindley (2007), Failure mode and effect analysis, as 

the tool used in this research, defined risk as the multiplication of likelihood of risk event, 

severity of risk event, and the ability to detect the risk (PMI, 2000). It formulated in the 

notations below. 

Risk = Likelihood X severity X Detection 

In the fact that risk management always looks after those three dimensions of risk 

component (Rithie and Brindley, 2007), this research intends to use this definition in order to 

analysing the sources of risk, understanding the forces which might create the occurrence of 

undesired event, and managing these dimensions to enhance the possibility of positive 

outcomes and avoid negative outcomes.  

III.3.  Supply Chain Risk Management 

Risk management in today business environment has become the biggest contributor to 

most fields of management (Ritchie et al, 2007; Mallman, 1996; Giannakis et al, 2004). 

Supply chain management, as part of management study, cannot avoid those risks which are 

always inherent in every chain in the supply chain. It is common today supply chain 

management to adopt risk concept and apply this concept as the main key role in the supply 

chain management (Ellegard, 2008). Therefore, it is required to develop risk management 
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and risk mitigation in the supply chain context. The term supply chain is defined in many 

ways, but it is defined in this research as the network of organisations, which are involved 

through upstream and downstream linkages, in different processes and activities that create 

value in the form products and services in the hands of customers (Christopher, 1998 cited in 

Peck, 2005).  

Nowadays, managing supply chains in competitive, high uncertainty and turbulent market is 

very challenging. The high occurrence of natural disaster, labour disputes, uncertain supply 

and demand, supplier bankruptcy, political changes, war, and terrorism have led to higher 

concerns for the risk management in the supply chain (Christopher, 2004). Hence, the biggest 

challenge in supply chain today is managing and mitigating the risks that are always inherent 

in every business situation. Company needs to know and understand the category of the risks 

as well as the condition that drives the risks (Chopra, 2004). There is almost infinite definition 

about risk, one of them defined by Sitkin and Pablo (2002), who describe risk as uncertainty 

about potential outcome, whether it is momentous and/or insignificant in the decision that 

occurred. On the other hand, Faisal et.al (2006) defined risk as consumer’s perceptions of the 

insecurity and undesirable consequences for buying products or services. Chopra and Sodhi 

(2004) categorized the type of risk and its driver as mentioned in table below; 
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R isk  C ateg ory Driv ers o f R isk

•         N at ura l D isaster

•         La bo ur d isput e

•         S uppl ier b an kr uptc y

•         W a r &  T er ror ism

•         Hi gh  ca pa cit y o n th e  suppl ier

•         U nre li ab le  supp lier

•         T ra nsp ort at ion Prob lem s

•         Infor m at ion syst em  brea k dow n

•         F a ilur e  in sy stem  integ r at ion

•         E -com m er ce  di srupt ed

•         Ina ccur a te  for eca st

•         “B ullw hip” e ffect

•         V ert ica l in teg ra ti on in  suppl y c ha in

•         O utso urci ng  a nd offsh orin g

•         F luct ua tiv e  ex cha ng e  rat e

•         Per cent ag e  o f m a teri al  w hic h com e fr om  sin gl e  sour ce

•         Indust ria l capa city  usag e

•         Lo ng  ter m  a nd sho rt term  cont ra ct

•         N um ber of cust om er

•         S tr ength o f cust om er

•         R at e  of p rodu ct o bsolescen ce  

•         Inv entor y cost

•         V a lue  of prod uct

•         U ncert a inty  dem and  a nd sup ply

•         C ap ac ity  cost

•         C ap ac ity  flex ibili ty

R ece iv a bles

I nv ento ry

C a pa city

D isrup tion s

D ela ys

S y stem s

F or eca st

I nt e llect ua l 

P roper ty

P rocu rem ent

 

Table III.1. Category of risk and the drivers (Chopra, 2004) 

The type of risk and its drivers have to be understood by the company towards effective 

and efficient risk mitigation framework for their own company, especially for its supply 

chain (Chopra et.al, 2004).  

The understanding of risk in supply chain should accommodate each of the three 

components (Ellegard, 2008):  

1. The knowledge of risk event 

2. The probability of occurrence in risk event 

3. The impact of risk event 

The first component is initiative for increasing knowledge of risk as the prerequisite to 

reduce the probability of risk and the effect of it. The second component is related to 

reducing the probability of occurrence by implementing set of action such as increased 
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influence in behaviour of third party (suppliers), joint collaboration, supplier 

development, and managing relationship with them. The last component is trying to 

reduce the impact of the risk event, which is can be done by preparing the supply 

strategy such as increase inventory, capacity, risk sharing, be responsive and agile, etc. 

(Chopra, 2004). In previous research by Chopra and Sodhi (2004), it is mentioned that the 

managers need to develop “stress testing.” It is a method to helps managers and their 

team to identified and prioritise supply chain risks. The main concept of this method is 

using the “what-if” scenario to reveal the risk type and the impact of it in a systematic 

way.  

In conclusion, previous research has stated that the development of supply chain risk 

management, as the main key role in supply chain management in today business, 

supposed to take into account these components: 

1. The identification of risk type and the drivers 

2. The action to seek deep knowledge in risk event 

3. The well-planned strategy to reduce probability of risk event 

4. The preparedness of the risk impact by developing set of action related to the 

supply chain strategy in order to enhance sustainability in the system. 

III.4.     Risk Failure Mode and Effect Analysis 

Failure Modes and Effects Analysis (FMEA) is methodology for analysing potential reliability 

problems or unwanted events early in the development cycle where it is easier to take 

actions to overcome the problems, thereby enhancing reliability through design. FMEA is 

implemented to identify potential failure forms, determine their impact on the operation of 

the product, and identify actions to mitigate the failures (Crow, 2002). Failure mode and 

effect analysis is a planning tool on developing the process, products, or the services. The use 

of FMEA has been developed in the deployment of products or services for troubleshooting 

and counteractive action. The standard of FMEA evaluation is based on the occurrence, 
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severity, and detection for each risk event. The multiplication of these values obtain Risk 

Priority Number (RPN) 

   RPN = Occurrence x Severity x Detection 

The RFMEA has developed not merely for designing services, products, and so on. Recently, 

RFMEA is being used for analysing potential risk in project management, marketing, 

operations, etc. This tool is very useful because it provides the simple method for analysing 

crucial step to anticipate what might go wrong with product/services. If there is a case that 

anticipating every failure mode is impossible, the development team should invent as 

extensive a list of potential failure modes as possible. This research implements the RFMEA 

framework in order to achieve the main objective of this research that is assessment and 

mitigation of risk in supply chain. The flow chart of RFMEA shown on the flow chart below; 
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Figure III.3. RFMEA Method (Source: Carbone et.al.(2004)) 

 

1. Identify Risk Event 

The first step of RFMEA is brainstorming the potential risk events. Each risk should be 

identified in detail and analyse each process that has inherent risk. This activity is 

required to ensure that almost every risk has been taken into account. In order to collect 

this data, this research conducts interview with the supply chain experts of the company. 

The form of identifying the risk should cite the impact of each risk event, for instance, if 

the natural disaster occurs, then supply chain will breakdown, delivery delay, etc. 

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



University of Manchester [2009] 

 

21 | M S c .  O p e r a t i o n s ,  P r o j e c t ,  a n d  S u p p l y  C h a i n  

 

Afterwards, each risk ID is given for the impact that has been acknowledged (Carbone 

et.al, 2004) 

2. Determine Likelihood, Impact, and Detection Value 

The second step for this method is assigning value for likelihood, impact, and value for 

each risk event. They have to discuss the score and value for the three factors for each 

risk event. The value and score should be gathered from experts who has experienced in 

biofuel supply chain. By gathering the data from the experts, it will increase the level of 

analysis (Carbone et.al, 2004) 

3. Review RPN value and set the RPN Critical Value 

The next step is to calculate the RPN value and risk score for each risk event based on the 

score and value for likelihood, impact, and identification method. Carbone (2004) has 

created guidance for scoring the value for likelihood, impact/severity, and identification 

method for every risk, as shown in tables below. 

Value Likelihood level 

9-10 very likely to occur 

8-7 will probably to occur 

6-5 Equal chance of occurring or 

not 

4-3 probably not occur 

1-2 very unlikely 

Table III.3. Likelihood scoring guideline 

Value Impact level 

9-10 very significant 

8-7 significant 
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6-5 significant and insignificant is 

equal 

4-3 insignificant 

1-2 very insignificant 

Table III.4. Severity scoring guideline 

Value Detection level 

9-10 no detection method 

8-7 Detection method is unreliable 

6-5 Detection method has medium 

effectiveness 

4-3 Detection method is moderately 

effective 

1-2 Detection method is highly effective 

Table III.5. Detection method scoring guideline 

Afterwards, the next step is determining RPN critical value. This can be done by using the 

Pareto analysis.  

4. Review Risk Score Pareto and Risk Score Value  

Similarly, the Pareto analysis is determined for the risk score. Then, the critical value for 

the risk score is selected. There is no specific rule for selecting critical value, and critical 

value provides direction for prioritising risk. The high priority of risk will be tackled early 

on. 

5. Review Scatter Plot for RPN vs. Risk Score Value  

Once the critical values for Risk Priority Number and Risk score are known, the next step 

is develop scatter plot diagram which present RPN versus Risk Score Value and on the 

scatter diagram, there will be an intersection line between the RPN critical value and Risk 

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



University of Manchester [2009] 

 

23 | M S c .  O p e r a t i o n s ,  P r o j e c t ,  a n d  S u p p l y  C h a i n  

 

Score critical value. For more understandable of this scatter diagram, the example of 

diagram shown below; 

 

Figure III.2. Scatter Diagram RPN versus Risk Score Value 

6. Review Intersection Risk Score and RPN critical value 

The purpose of this step is to set the intersection between RPN critical value and Risk 

Score critical value to classify the initial set of risk which essential to be responded early 

on. After the intersection is determined, there will be four sections on the scatter 

diagram. The risk event that is plotted in the upper right area (circled in the figure III.2) 

considered as the high level of risk that has to be responded primarily. 

7. Develop Risk Mitigation Plan for Critical Risk 

After the set of critical risk is founded, the next step is developing risk mitigation plan for 

each risk event that plotted in the critical section in scatter diagram. Sometimes in the 

extreme cases, the risk is unavoidable; therefore, the detection plan and contingency 

plan are required. This essential to develop such plan, because it is common that risk 

occurrence is more expensive than to develop the risk mitigation, detection, and 

contingency plan. 
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III.5.  Conclusion 

Supply chain management as the core context of this research has foundation theory which 

is transaction cost of economics. There are still other theories that build supply chain 

management knowledge, but those theories are not included in this research. This research 

excludes those theories concerning the unit of analysis of this research, which lay in the 

transaction or functional level of the company. Thus, transaction cost of economics is the 

most suitable theory base for this research.  

 

Figure III.4. Theoretical backgrounds 

Risk failure mode and effect analysis is the main techniques for assessing and mitigating the 

risk event. This technique provides simple calculation for risk assessment and gives simple 

method to profiling the risk based on the risk priority number. There is still a lack of study 

that use RFMEA in supply chain management study, therefore this research enriched the 

supply chain management knowledge especially from a supply chain risk management 

perspective.  
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CHAPTER IVCHAPTER IVCHAPTER IVCHAPTER IV    

Conceptual ModelConceptual ModelConceptual ModelConceptual Model    

“My novels aren't really generated by a single conceptual spark; it's more a process of many different 

elements that come together unexpectedly over a long period of time”. (Donna Tart) 

This chapter explains the conceptual model of this research gives clear understanding of what 

this research all about. The first section explains the theoretical framework of this study. The 

second section elaborates the development of research hypotheses.  

 

The conceptual model is required for this research in order to show the overall topic of the 

research clearly and to answer the research questions. The basic theories and concept in the 

conceptual model of this research are transaction cost of economics, Supply chain risk 

management, and failure mode and effect analysis have been explained in chapter III.  

The conceptual model shown on the graph below: 

 

Figure IV.1. Conceptual Model 
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IV.1.  Theoretical Framework 

The main variables in this model are transaction cost of economics and supply chain risk 

management. Transaction cost of economics as described by Hobbs (1996) contains two 

characteristics: transaction characteristic and behavioural characteristic. Transaction 

characteristic is the nature of transaction influenced by three factors, which is transaction 

frequency, uncertainty, and asset specificity.  

• Transaction Frequency 

The level of transaction cost depends on how frequent those two companies inter act 

each other. The higher frequency of interaction tends to increase information sharing, 

therefore misunderstanding or asymmetrical information can be reduced. On the 

other hand, if companies interact less frequently, the information sharing becomes 

lower, thus, opportunism behaviour may occur in the relationship between them 

(Hobbs, 1996). 

• Uncertainty 

Uncertainty is the issue that shows how hard to predict the possible event that may 

occur either negatively or positively during the transaction (Williamson, 1975; Hobbs, 

1996). Transaction in the long-term period of a contract has a higher uncertainty 

inherent on it. Malhotra (2003) categorised two types of uncertainty: environmental 

uncertainty and behavioural uncertainty. Environmental uncertainty addresses 

unpredictability of environment, supply of materials, demand of customers, and 

technology. Behavioural uncertainty involves the performance of partner (suppliers or 

buyers) and the effects of imbalance information in the relationship. The higher 

uncertainty will enhance the level of transaction cost.  

• Asset specificity 

From Williamson’s theory (1975), he explained that if transactions engage with high 

value of asset, it would reduce the level of transaction cost in the hierarchy between 

parties; in contrast, if the high specific investment occurs in the relationship, it will 
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enhance the risk in the market instead of in the hierarchy. Asset specificity 

investment represents costs that have less or non-valuable value outside the 

exchange relationship. These costs mostly include the form of human specificity such 

as training cost, hiring cost, which have been done by other partners and physical 

specificity includes the cost of investment from supplier in equipment, machine, etc 

(Malhotra, 2003). 

On the contrary, Behavioural characteristic is the nature of the attitude of players in 

relationship, which consist of two factors opportunism and bounded rationality; those two 

factors are antecedent variables as well.  

• Opportunism 

Williamson (1975) defined opportunism as the human action with self-interest always 

seeks with astuteness (guile). This includes negative attitude such as lying, cheating, 

and violate the agreement, etc. His statement shows that companies or individuals try 

to find situation to their own benefits. Opportunistic action become greater if there is 

imbalance power in the relationship. As in the example, if in the market the number 

of suppliers is fewer than the buyers, the more likely the supplier will be opportunistic 

to gain advantage due to their bargaining power. The existence of opportunistic 

behaviour increases the transaction cost because company has to monitor the 

behaviour, guarding their asset, and ensure that the other party does not behave 

opportunistically (Malhotra, 2003). 

• Bounded Rationality 

Bounded rationality firstly articulated by Herbert Simon in 1957 (cited in Malhotra, 

2003), he said human has limited ability to restore, retrieve, analyse, and 

communicate information without error. Bounded rationality refers that human mind 

has limited memories and cognitive ability. We cannot analyse all the information and 

the consequence of that information to some certain degree. In addition, humans 

tend to behave rationally (Hobbs, 1996). For example, when managers face a problem 

and they have to make a decision about all the information that they have, indeed, 
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they cannot analyse all the consequences that may occur from those data or 

information because the problem is far too complex. Each decision will affect other 

issues and other variables, which are too complicated to be understood. The 

transaction cost rises when the rationality constraint is fastening, thus it can be 

minimised through the right structure of governance (Malhotra, 2003).  

Supply chain risk management, as categorised by Chopra and Sodhi (2004), Manuj (2008) and 

Peck (2005), has four major types of risks: supply risk, environmental risk, demand risk, and 

operational risk.  

• Supply risk 

Supply risk relates to the outcomes of event caused by low quality of supply or 

problems in logistic, which makes firm unable to cope with customer demand (Manuj, 

2005). The main cause of supply risk, mainly, is low performance of supplier such as 

product defect, delay, low product availability, and so on. As mentioned by a classical 

economist, Williamson (1975) noted that opportunism always occurs and it is still 

alive until now in modern business. If there is still a dominant organisation that has 

power and capabilities to manage their supply chain, then the emergence of supply 

risk will increase (Peck, 2005). 

• Environmental risk 

According to Peck (2005), environmental risk is the risk that addressed to 

macroeconomic and natural environment condition where the company do their 

business, their infrastructure and assets are located, and their value stream flows. 

Environmental risk is mostly difficult to predict because this risk cannot be controlled 

by companies and really related to outside factors such as natural disaster, foreign 

exchange rate, war and terrorism. The consideration factors of this category of risk 

are political, economic, social, and technological components in their supply chain 

environment. Another factor is natural events such as geological, meteorological and 

pathological which can occur and influence the supply chain performance. Relating 

this risk to TCE, it is obvious that environmental risk has strong relationship with the 
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antecedent variable in TCE, which is uncertainty. TCE explains that uncertainty as a 

either hard-predicted event, which can happen and gives impact to the transaction 

negatively or positively (Hobbs, 1996). 

• Demand risk 

The demand risk is an event that might occur in supply chain which can influence the 

demand of product or trend in organisations. This risk creates a gap between 

production plan (forecast) with actual demand (sales) which leads to overproduction 

that causes excess stock or underproduction that causes stock out. This risk is mostly 

caused by two major factors: forecast inaccuracy and bullwhip effect (Chopra and 

Sodhi, 2004). Forecast inaccuracy is caused by long lead times, seasonal demands, 

high variety of products, and short product life-cycle. Another factor of forecast 

inaccuracy is information distortion in the supply chain. This information distortion  

occur because of several things such as promotions or discount which can increase 

forward buying and increase volatility of demand, and thus makes a company lack 

information about end-customers. The further from end-customers, the greater the 

distortion, mainly in upstream level, and this condition is known as bullwhip effect 

(Chopra and Sodhi, 2004). The bullwhip effect is result of asymmetrical information 

between parties in the transaction-supply chain. This is matched with behavioural 

characteristic in TCE; bounded rationality and uncertainty. Bounded rationality can be 

reduced through information sharing between parties involved in the transaction, as 

well as uncertainty that can be reduced by information sharing or collaboration 

between parties. 

• Operational risk 

Operational risk is related to the asset and infrastructure required to produce and 

transport products and information flow within company and between companies. 

This risk inherent in many components in the operations such as business assets, plan 

with the facilities (factories, fields, retails, warehouses, distribution centres, transport 

vehicles, etc) inside it, and IT assets from hardware, software, and service centres. 
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These are components, which link and connect internal and external communications 

in the company, and connect the nodes of distribution and transportation 

infrastructure (Manuj, 2005; Peck, 2005). These components, which build network in 

supply chain, must be assessed for their resilience. The loss of nodes, links, or any 

other component can affect and jeopardised supply chain performances. Linking this 

risk with TCE, assets specificity as one of TCE characteristic shows that engagement 

between parties in investment of asset can reduce the level of transaction cost and 

thus reduce the operational risk. On the other hand, specific investment in particular 

asset can enhance the risk in market, this will increase operational risk (Malhotra, 

2003).  

IV.2.  Development of Hypotheses  

IV.2.1.   Hypothesis 1: Transaction characteristics between firms have strong relationship 

with risk in supply chain 

Research on supply chain cannot avoid the transaction characteristic between firms, as the 

main issue in supply chain. Transaction characteristics, which consist of transaction 

frequency, uncertainty, and asset specificity, can enhance transaction cost between firms 

and thus increase the risk (Malhotra, 2003; Hobbs, 1996).  From the elaboration in section 

IV.1, it shows that many previous studies stated that transaction characteristic has strong 

relationship with the risk-event in supply chain, thus this research wants to test this 

argument in the context of Biofuel Company in Indonesia. Therefore, it will be explored on 

the basis of the following hypothesis: 

“Hypothesis 1: Transaction characteristics between firms have strong relationship with risk 

event in supply chain” 

IV.2.2. Hypothesis 2: Behavioural characteristics between firms have strong relationship 

with risk in supply chain 

Furthermore, and as important as the previous characteristic, behavioural characteristics 

among firms can increase the level of transaction cost. Behavioural characteristics, as stated 
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in the section above, have two main factors; bounded rationality and opportunism. Those 

two factors are based on human nature who always acts rationally and economically, thus 

this characteristic is always inherent in every transaction (Williamson, 1975). From this 

argument, it shows that opportunism and bounded rationality are always adhering in supply 

chain. As an example, buyer-supplier relationship always based on opportunism, the 

bargaining power always higher in some party so that party will take advantage and act 

opportunistically to its counterpart (Hobbs, 1996). From this literature, that concept will be 

examined from following hypothesis: 

“Hypothesis 2: Behavioural characteristics between firms have strong relationship with risk 

event in supply chain” 

IV.2.3. Hypothesis 3: High socialisation between firms can reduce the risk occurrence 

Socialisation is a rather old concept from organisational behaviour study revealed by Van 

Maanen and Schein in 1979. Organisational socialisation defined by Van Maanen and Schein 

(1979) as a process by which an individual obtain to the social skills and knowledge necessary 

to assume an organisation function. This early study involves many scholars developing 

further research about socialisation. Gupta and Govindarajan (2000) who focus this 

socialisation concept in strategic literature argued that interaction between various actors 

within and among the firms can build personal familiarity, sense of sharing, intense 

communication, and increase willingness to solve problem together.  

In supply chain context, socialisation described as Van Maanen and Schein (1979) said in the 

early study of this concept. It is known as process by which entity in buyer and supplier 

relationship gain knowledge about social values and norms in other enterprise (Maanen and 

Schein, 1979). Throughout this socialisation process, both buyer and supplier know what 

their counterpart wants and recognise the pattern of how to do business with them. Thus, 

they can have clear understanding of the gap that may exist in their business practice 

(Cousins, 2005). From this concept, it is obvious that if companies do not take effective time 

to participate in the socialisation process, they will not know how big the gap that exists 

between them then the success of their relationship is doubtful.  
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From the explanation above and linking those concepts to TCE and supply chain risk 

management, intense socialisation between companies can reduce the risk that may occur in 

their relationship. Collaboration, information sharing, and good communication are part of 

socialisation which is known can be an effective tools to gain maximum advantage of 

relationship between firms and also can reduce the unexpected outcome or widely known as 

risk. This argument will be processed in this research by following hypothesis: 

“Hypothesis 3: High socialisation between firms can reduce the risk occurrence” 

IV.3.  Conclusion 

To conclude this chapter, conceptual model of this research is a result of an extensive 

literature review in the context of supply chain risk management as the main field study. The 

concept of supply chain and risk management, and also the relationship between, has been 

acknowledged in previous research, and it becomes the foundation of this research project. 

The theory base for this research is using TCE because the level of analysis of this project is at 

the transaction level between firms. Three hypotheses have been developed to test the 

relationship between TCE and supply chain risk. Those three hypotheses are as follows: 

• Hypothesis 1: Transaction characteristics between firms have strong relationship with   

risk event in supply chain 

• Hypothesis 2: Behavioural characteristics between firms have strong relationship with 

risk event in supply chain 

• Hypothesis 3: High socialisation between firms can reduce the risk occurrence 

The motivation of developing those hypotheses is to figure out the result if those hypotheses 

are applied in the supply chain of biofuel company in Indonesia, as  has been proved during 

previous study that there is a strong relationship between TCE and supply chain risk. In 

addition, this research wants to develop a risk mitigation framework by using Failure Mode 

and Effect Analysis (FMEA), as  one of the main objectives of this project. In order to examine 

those hypotheses, a qualitative method is used. Next chapter will explain in more detail 

about research methodology of this research. 
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CHAPTER VCHAPTER VCHAPTER VCHAPTER V    

RESEARCH METHODOLOGYRESEARCH METHODOLOGYRESEARCH METHODOLOGYRESEARCH METHODOLOGY    

“Words may help you understand something. Experience allows you to know. Yet, there are some 

things that you cannot experience. So, I have given you other tools of knowing. And these are called 

feelings, so too thoughts.” (Walsch, 1995, pp. 4) 

This chapter discusses the research approach and methodology of this research. This chapter 

is divided into four sections. The first section explains about the objective of this research and 

it followed with the theoretical framework for this research as the second section. The third 

section elaborates the method used in this research. The last section investigates the data 

collection strategy. 

Robson (2002) stated that research design should contain four components; research 

purpose, theory, methods, and sampling strategy. All of these components will be explained 

below. 

V.1.  Research purpose 

Research methodology should contain four components as Robson (2002) stated; it should 

consist of research purpose, theoretical framework, research method, and sampling strategy. 

 

Figure V.1. Research Methodology (Robson, 2002) 

As mentioned earlier in chapter 1, the main purpose of this research is a development of risk 

mitigation framework in biofuel company in Indonesia. The reason behind this purpose is 
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because Wilmar Bio-Energy Company, where this research takes place, has not developed 

risk management framework in their supply chain yet, therefore it is important to develop 

risk management in supply chain in order to create a sustainable supply chain in Wilmar Bio-

Energy Company.  

V.2.  Theories 

As mentioned earlier in chapter 3, this research uses three main theories: Transaction Cost 

Economics; Supply Chain Risk Management; and FMEA methodology. Transaction cost 

economics will be the theory base of the research.  The main concept of this research is 

mainly focusing in supply chain risk management, transaction cost economics has strong 

relationship with risk in supply chain, it has been explained in chapter 4. Every research 

requires a technique to analyse or solving the problem of the research, for this research 

Failure Mode and Effect Analysis is being used as the technique to answer the research 

question. Indeed, FMEA needs data from interview which will be explained in detail on the 

next section. 

V.3. Methods  

With regard to the research question, which is asking how biofuel company Indonesia asses 

and mitigates the risk in its supply chain, the most appropriate method to answer such 

question is using qualitative research method. Qualitative methods are suitable for doing 

research in business and management study, because this field deals not only with the 

organisation but also with the people who has key role in that area (Maylor, 2005). 

Furthermore, with regards to the starting point of this research is using literature base, the 

deductive approach will be used for this research. Robson (2002) said that in deductive 

approach, hypothesis will be assumed from theories and it will be examined in a case study 

to justify those hypotheses. In order to test those hypotheses- which have been made earlier 

in chapter IV, this research uses case study in Bio-fuel Company in Indonesia (Wilmar Bio-

Energy Company) 

As mentioned above that this research is using case study, it is common in a case study to 

research multiple methods used for collecting and analysing the data (Maylor, 2005). In this 
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research, multiple methods are applied because they have different stages. First stage is 

collecting the data by using semi-structured interview (the interview protocol see appendix 

1), and at the next stage the data has been collected from interview will be analysed by using 

Failure Mode and Effect Analysis method, as the techniques to asses and identify risk in 

supply chain. This method has simple and well-systematic approach for identifying and 

assessing the risk (Carbone, 2004). This research will use three phases as shown on the graph 

(figure V.2) below; 

 

Figure V.2. Research Phases 

The first phase focuses on identifying the potential risk that inherent in every process within 

the supply chain. This stage is to ensure that all of the risk is recognised, and then each of risk 

will be scored for its probability, severity, and detection. FMEA provides some scaling 

guidelines to give score for each risk. At this phase, all the data will be collected from 

interview and company’s historical data.  

The second phase for this methodology is to calculate and analyse all the collected data from 

the phase 1. The main point of this phase is to obtain Risk Priority Number (RPN) for each of 

risk. After the RPN value is obtained for each of risk, the Pareto analysis and risk clustering 
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using scatter plot (as mentioned in figure V.3) can be developed. From Pareto analysis and 

scatter plot, the risk profiling and its mitigation will be developed.  

 

Figure V.3. Risk Clustering 

The last step in this phase is to develop a risk mitigation plan for each risk event that plotted 

in the critical section in scatter diagram. Sometimes, in the extreme cases, the risk is 

unavoidable; therefore, the detection plan and contingency plan are required. This essential 

to develop such plan, because it is common that risk occurrence is more expensive than to 

develop the risk mitigation, detection, and contingency plan. 

The third phase of this research is validating the result and risk mitigation plan that has been 

developed from second phase. The validation will use interview with the same participants as 

in the first phase. The FMEA’s result and mitigation plan will be shown to them. Then, the 

participants will validate the appropriateness of the result whether it illustrates the reality of 

supply chain nature within the company or not. Moreover, the mitigation plan, which has 

been developed based on the FMEA’s result, will be tested on its feasibility.  

V.4. Key Informants and Data Collection Method 

This research uses qualitative research method by using semi-structured interview as the 

main tool for collecting the data. As mentioned earlier in the literature review, this research 

takes place in functional level (transaction level) in the biofuel company. Therefore, the 

interview participants for this research are functional divisions (Purchasing, Operations, and 

Distribution) which involve in the supply chain within this company.  The key informants for 
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this research are Purchasing & Sourcing Manager, Chief Operations Officer, and Distribution 

& Merchandising Manager. They have been working in that company for more than 7 years. 

Therefore, the information and findings from them are valid and reliable. The participants 

will be asked by a set of question related to supply chain risk management in this company. 

In addition, this research will use secondary data which is gathered from Company’s 

historical data. The secondary contains company’s annual report, sales volume, production 

volume, suppliers’ performances, and any other fact about the social, political, economics, 

and environmental condition of Indonesia where Wilmar Bio-energy conducts their business. 

This historical data is used in order to increase the level of analysis of this research. From all 

the findings and information, this research builds a cross-case analysis where it compared 

and contrasted the answers of the key informants and as the outcome of this is the judgment 

of the hypotheses and a mitigation framework to cope with those particular risks.  

V.5.   Conclusion  

In conclusion, this research is using a case study approach for a biofuel company in 

Indonesia. Two key research stages which is collecting and analysing the data are applied in 

this research. As the method for collecting the data, qualitative approach is used by applying 

unstructured interview. Failure mode and effect analysis, as the technique to measure and 

identify the risk, is applied for analysing the data. At the validation stage, the result from 

FMEA method, which is risk priority number for every risk, is consulted with the experts who 

have been interviewed in collecting data stage. Validation is required to check the 

appropriateness and suitability of that result with the existing condition in that company. For 

clear understanding of research methodology, a flow chart of the research is presented in 

figure V.4 below; 
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Figure V.4 Research Methodology 
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CHAPTER VICHAPTER VICHAPTER VICHAPTER VI    

RESEARCH FINDINGRESEARCH FINDINGRESEARCH FINDINGRESEARCH FINDINGS & DISCUSSIONSS & DISCUSSIONSS & DISCUSSIONSS & DISCUSSIONS    

“Imagination is more important than knowledge. For while knowledge defines all we currently 

know and understand, imagination points to all we might yet discover and create”.  

(Albert Einstein) 

This chapter seeks to answer the research questions by exploring the supply chain network in 

the biofuel company, investigating inherent risk in supply chain, and assessing the risks while 

also developing mitigation strategies framework of the risks. Moreover, the analysis and 

discussion from the findings are presented here. Nevertheless, the discussion of hypotheses is 

evaluated based on the findings in this chapter also. 

VI.1. Biofuel Supply Chain in Wilmar Bio-energy Company 

The identification of overall chain from the suppliers, which bring the raw materials, to the 

end customers is the foundation to develop supply chain risk management framework. The 

actors who involve along the supply chain have to be identified; hence, it will give clear 

understanding of the supply chain in Wilmar Bio-Energy. In supply chain management’s view, 

value-adding activity has to take place in every single chain throughout the overall supply 

chain. Figure VI.1 shows the structure of supply chain in Wilmar Bio-Energy.  

 

Figure VI.1. Biofuel Supply Chain in Wilmar Bio-Energy Company (WBC) 
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The flow of goods starts from the palm plantation which is fully owned by Wilmar. Palm fruit, 

as the main raw material for producing biofuel, is obtained from Wilmar’s own plantation in 

Sumatra and Kalimantan.  Since all the manufacturing plants are in Sumatra, the palm fruit 

from Kalimantan plantation needs to be delivered by using water vehicle (ships) owned by 

Wilmar itself. The other material that is required to produce biofuel are chemical goods that 

are used for cracking the carbon-chain from palm to biofuel. The most essential chemicals 

are methanol and catalyst. Without these chemicals, the quality of biofuel becomes lower or 

even fails to produce. These components bought from local suppliers who have worked with 

Wilmar almost 4 years (Ramajaya, interview, 06/07/2009). In some cases, mostly when they 

are lack of palm fruit supplies from their own plantation, Wilmar needs to buy crude palm oil 

from third parties. This is a very rare condition, they probably need to buy from other party 

approximately 1-2 times each year. Yet, so far they have bought crude palm oil from third 

party only three times since they started to produce biofuel (Hendarto, interview, 09/07/09).  

All of these materials will be stored in warehouse in Sumatra, which is located not far from 

the plants. There is no transformation process here, and those materials are delivered to the 

warehouse only to compensate for long lead times and as safety stock to support the 

production process in the plants. From the warehouse, those materials will be dispatched to 

the plants at certain time and amount as needed from each plant (Ramajaya, interview, 

06/07/09). 

On the plant, the manufacturing process takes place. Figure VI.2 describes the overall process 

from raw materials become biofuel. The manufacturing process is similar for all the Wilmar’s 

plants.  
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Figure VI.2. Biofuel Manufacturing Process 

The process starts from cutting out the fresh palm bunches into tiny slices by using a milling 

machine. This process aims to get the small size of the fruit so it can be crushed easily in the 

crushing machine. The rationale behind this is to maintain the condition of crushing machine, 

it can be simply broken if some batches of intact palm fruit processed in that machine. 

Therefore, the cutting process has to be done before the palm fruit is crushed. In the 

crushing machine, the tiny sliced palm fruit is crushed in order to get its concentrate. Then, 

this concentrate is processed in fractionation machine. Fractioning process is crucial in 

producing the biofuel, at this stage all the chemicals such as methanol and catalyst are 

poured and mixed with crude palm oil (the palm concentrate). The cracking of hydrocarbon 

chain is happened in here, thus the fractioned palm concentrate with certain amount of 

carbon is obtained. Afterwards, that concentrate is sent to refining stage. At this stage, the 

concentrate has thermal and physical process with the purpose of purifying the oil from 

undesired substance on it. Having done that, the biofuel is produced (Ramajaya, interview, 

06/07/09). 

The well-produced biofuel is ready to be delivered to the customer after having several 

processes in the plants. This biofuel is stored in the warehouse before it is dispatched to the 

customers. The warehouse is located in the same complex as the plants are. The complex is 

near the sea and it has s own dock where the ships parked. In the warehouse, as well as in 

the raw materials’ warehouse, there is no value-adding or transformation process for the 
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biofuel. It is only stored to reduce the lead times to customer and as the buffer stock 

especially in high season period (Susanto, interview, 13/07/09). 

From the warehouse, the biofuel is moved to the ships, which are Wilmar’s private ships, by 

using trucks. Subsequently, the biofuel is dispatched to the customer by using the ships. 

There is only one customer for biofuel which is PERTAMINA, Indonesian state-owned 

enterprise who responsible for oil and energy supply, has two main depots in Plumpang and 

Balongan. As desired by their customer, the biofuel have to be delivered to those two main 

depots that is located differently (Susanto, interview, 13/06/09). Actually, not all the 

produced biofuel are sold to PERTAMINA, some of them are used for their internal 

consumption since Wilmar has adopted new technology for their entire machine and other 

facilities to utilise biofuel as the source of energy (Ramajaya, interview, 06/07/09). 

To sum up this section, supply chain in Wilmar has several key components; The plantation 

where the palm tree grows and harvested, Wilmar as the producer and owner of the palm 

plantation, the methanol supplier, the catalyst supplier, other chemicals supplier, and 

PERTAMINA as the key customer for Wilmar’s  biofuel.  

 

Figure VI.3. Map of the supply chain (source: author) 
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VI.2.  The Involvement of Transactional Characteristics in Supply Chain Risk (H1) 

This proposition aims to figure out the relationship between transactional characteristics and 

supply chain risk in the context of biofuel supply chain in Indonesia. As  noted earlier in 

chapter IV, in the level of transaction between firms, the occurrence of transaction 

characteristics increase the level of transaction cost, consequently, it increases the level of 

risk as well (Malhotra, 2003; Hobbs, 1996). Remembering that transaction frequency, 

uncertainty, and asset specificity belong to transaction characteristics, the interviewees are 

asked questions based on those factors.  

Speaking of the level of frequency that WBC has with their suppliers and customers, 

apparently, it supports the proposition. The key informants revealed this situation in the 

following interview quotes, 

..Because we only face few suppliers, since we use tiered supplier configuration and 

one main customer (PERTAMINA), makes us communicate and transact with them 

very frequent. From this situation we are (mostly) never have severe problem with 

them (Ramajaya, interview, 06/07/09). 

..So far, I work in here; I doubt we have had immense conflict with our suppliers. I can 

say it is because we have only few suppliers, that is why we can deeply interact with 

each other. We know what they want, and they know what we want, we just like a 

good couple (Hendarto, interview, 09/07/09). 

..I think our relationship with suppliers and customer is quite in harmony and very 

intense. We do not have problem to manage our relationship with them because our 

counterparts are few. So, we really understand each other (Susanto, interview, 

13/07/09). 

Regarding  Hobbs (1996) who stated that frequent transaction tends to improve information 

sharing between firms and thus reduce the probability of unwanted behaviour in 

relationship, quotes from key informants, unarguably, courage this propositions. In the 

context of uncertainty, Malhotra (2003) stated that uncertainty consists of environmental 

and behavioural uncertainty which can increase the risk and transaction cost. The finding is 

shown on the quotes below.  

..Of course if we cannot predict our demand the cost will increase, either because of 

lost sales or inventory. Yet, so far the fluctuation in demand is quiet low so we still 

can manage our production level very well (Ramajaya, interview, 06/07/09) 
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..When the forest fire happened couple months ago, we were suffered because many 

suppliers cannot deliver the goods on schedule, thus made our production should be 

re-scheduled, of course there were cost to be paid for that situation (Hendarto, 

interview, 09/07/09). 

Those quotes seem support the hypotheses; they agree that uncertainty increase the level of 

transaction cost. Likewise, Susanto, as the Distribution Manager, expressed the same 

argument with both of his colleagues.  The last character for transactional characteristic is 

asset specificity. As asset specificity defined by Williamson (1975) as the value of transferable 

asset to support particular transaction and Hobbs (1996) stated that asset specificity is the 

level of resource investment specifically to the transaction, both of them argued that the firm 

that invest will lock down their trading partner. This condition can increase the level of risk 

which is one firm might act opportunistically to gain advantage from this situation (Hobbs, 

1996). This research found that the level of investment of WBC, apparently, is not high and 

they did not see any problem with their relationship, yet. The expression of this condition is 

shown in the quotes below.  

Yet, we have not invested any specific value to the suppliers. Our relationship with 

them seems only like usual buyer-supplier relationship. We just purchase what we 

need from them, and so far we are satisfied with their products (Hendarto, interview, 

09/07/09). 

Our customer never interrupts our production process or even our product 

specification. They believe we can produce  biofuel based on their standard, well 

indeed, they did test our product at the beginning and we achieved their standard. 

Ever since that, we can maintain our quality and it goes like this until now (Susanto, 

interview, 13/07/09). 

Equally, the Operation Director gave a similar argument as they subordinates said. He 

explained that specific investment with both of customer or suppliers has not been applied 

recently. From those explanations, the asset specificity has not been a serious issue for WBC, 

and indeed they believes if some party invest or gives some specific asset, the opportunism 

might occur (though, it is not happen yet in their company). It seems discourage the 

proposition, because it should be a risk or any problems if they have this kind of relationship. 

This situation seems reasonable, in the fact that the nature of the biofuel industry is still 

immature in Indonesia and the government is keep enhancing the development of this 

biofuel industry, the supplier-buyer relationship appears very conducive. The government 
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might influence this condition, directly or indirectly, they might be realised that they have to 

work together to develop this industry by working together with their buyer& supplier, 

otherwise they cannot develop their own business. 

Based on the gathered evidences above, clearly, most of informants have the same opinion 

with the proposition. They believe high frequency of transaction can enhance they 

relationship and by doing that, the risk level can be lessened. Equally, they cannot refuse that 

uncertainty can increase the level of transaction and thus increase the risk. Although, asset 

specificity seems very low in this company and it is not yet to be deeply concerned, but the 

evidence shows that the opportunism might occur and it is rational. Therefore, the 

proposition can be approved. 

VI.3.  The Involvement of Behavioural Characteristics in Supply Chain Risk (H2) 

The next proposition seeks to figure out whether behavioural characteristics, which consist 

of opportunism and bounded rationality, have relationship with the occurrence of risk in 

supply chain. Discussing about opportunism, Williamson (1975) noted that opportunistic 

action would enhance greater if there is imbalance power in the relationship between firms. 

When author asked about this issue, the informants do not have similar opinion. It described 

on the quotes below. 

I can say our customer is quiet have big power, since they (PERTAMINA) are our only 

customer. And up until now, I have not seen they do something opportunist. I feel like 

they really need us to achieve their target of biofuel development in our country 

(Hendarto, interview, 09/07/09). 

Contrary, the Operation Director and the Distribution Manager have the same argument and 

it supports the proposition. The evidence is shown on the quotes below. 

They (customer), implicitly, quiet have more power than us. They have many  other 

biofuel suppliers, not only us, its power sometimes shown on the way they order. 

They set all the standard, distribution schedule and scheme, etc. Well, I think they are 

quiet fair so far and no such thing called cheat or trick. I think it is because we are big 

supplier for them, compare to the other biofuel supplier. I do not know how they act 

to the small supplier, I think in business it is common to behave like that (Ramajaya, 

interview, 06/07/09). 
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In the fact that I am distribution manager, who always contact with the customer, I 

believe someone who has bigger bargain power will take advantage, and it is natural, 

also it happens in our relationship with them(Customer). Albeit, since I have 

relationship with them, I never feel being disadvantage from them (Susanto, 

interview, 13/07/09).  

This proposition seems has two conditions. One of the informants reflects his disagreement 

and the other two support this proposition. It is reasonable the procurement manager 

expressed such thing due to his not intensively work with customer. By contrast, the 

Operation Director and Distribution Manager express that the opportunistic behaviour might 

occurs in the relationship, although it is not a big issue for the moment. Speaking of bounded 

rationality that has been defined earlier as an inherent problem whilst uncertainty exists 

(Simon, 1957 cited in Malhotra, 2003), the expression from key informants is similar with 

their answer about uncertainty. Altogether, they agree bounded rationality can increase the 

level of transaction due to it affects the uncertainty in the business. In conclusion, evidence 

gathered for this hypothesis reflect pros and cons, therefore hypothesis null cannot be 

rejected. 

VI.4. Does Socialisation between Firms Reduce Supply Chain Risk? (H3) 

The last hypothesis that needs to be investigated in this research is whether socialisation can 

reduce risk in supply chain or not. Socialisation described as interaction between various 

actors within and between firms which can increase the intensity of information, knowledge, 

and problem sharing in order to solve problems together (Gupta and Govindarajan, 2000). In 

addition, Cousins and Menguc (2005) found that socialisation has positive impact on the 

supplier operational and communication performances. From these two arguments, 

socialisation might reduce risk in supply chain. 

Based on the collected evidence from key informants, perceptibly, the informants reflect 

different argument. There are two opinions about this proposition; pros and cons, two 

informants (Operation Director and Purchasing Manager) concur with the hypothesis, as 

shown on the quote below. 

At the moment, how we interact with our suppliers is not very intense. We just buy 

and they sell, no further actions such as joint development, joint training, etc. we do 
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not feel we need it at the moment. However, in couple years, we have to build such 

strategy and bring socialisation up to the next level (Ramajaya, interview, 06/07/09). 

Like I said earlier, we are quiet frequent interact with our suppliers. But, actually, it is 

only transaction base relationship. We only interact like common business partner, 

we only talk about the amount, the price, the schedule and that is all. We order then 

they will send the goods. However, yet so far we do not have intensive relationship. 

But I believe we need to implement such relationship to increase our performance 

and their performance as well (Hendarto, interview, 09/07/09). 

In contrast, the Distribution Manager showed different opinion about this condition, as 

shown on the sentence below.  

I regret, at present or future, we have to build intensive socialisation with our 

suppliers and customer. Since I have been working here for six years, we do not have 

immense problem with them that courage us to take further development with them. 

I argue as long as all of us do this business properly (as is now), we do not need build 

such relationship (Susanto, interview, 13/07/09). 

The first two quotes reflect agreement with this proposition. They entirely believe 

socialisation might reduce the risk event in supply chain. Even though they have not built 

intense relationship; such as collaboration or joint development, etc., with their business 

partner they agree in the future they will acquire that strategy in order to sustain their 

business. On the other hand, one informant argue that WBC does not have to implement 

further relationship, he believes what WBC has at the moment can sustain their business. 

This contrast opinion seems to be sensible, since the Distribution Manager is the part who 

interacts with customer rather than suppliers, and the Operation Director along with the 

suppliers always face the suppliers. In summary, with regards to the different opinion about 

this proposition, the hypothesis null for this proposition cannot be rejected. 

VI.5.  Risk Identification 

The development of risk mitigation framework by using FMEA has several steps as  has been 

explained in chapter III. The first step is the identification of risk that inherent in every single 

chain along the supply chain has to be specified. At this stage, identifying the risk is based on 

literatures about supply chain risk management from Chopra and Sodhi (2004), Manuj 

(2005), Cucchiella and Gastaldi (2005), Blackhurst et.al (2008), and Peck (2005). From those 

key literatures, as  stated in chapter III, the risk in supply chain can be categorised in four 
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elements; demand risk, supply risk, operational risk, and environmental risk. Therefore, the 

process of risk identification follows that concept.  

VI.5.1. Demand Risk 

Demand risk is the occurrence of undesired event, which is mostly caused by fluctuation in 

customer demand. Forecast becomes more inaccurate if the fluctuation is really high, and 

the further result from forecast inaccuracy is bullwhip effect as the most undesired outcome 

from this risk (Chopra and Sodhi, 2004). Apparently, WBC has same understanding with this 

finding as said by Operations Director of WBC, 

Our Customer demand is not entirely predictable; it fluctuates over the past few 

years. We are using one year forecast planning horizon, based on previous customer 

demand and then we adjust it with the other external variables which can affect the 

demand such as oil price, economic growth, and other variables. Unfortunately, we 

never have exactly the same number with actual demand. We cannot even reduce 

our forecast error to 10% (Ramajaya, interview, 06/07/09). 

This description explains that in the context of demand risk, the key risk is demand 

fluctuation. But it is not the main factor that contributes to demand risk, as  said by 

Merchandising and Distribution Manager, 

It is true our customer demand is not easy to predict. The forecast inaccuracy is the 

result of some variables. Economics condition influences customer demand. 

PERTAMINA as our main customer, really depend on national energy demand. In 

recession like this day, national energy consumption is lower than before. Many 

industries decrease their production volume because the demand is decreasing as 

well, thus it makes oil consumption decrease as well. Another factor that affects 

demand is negative campaign about palm biofuel (which is our product). Our 

competitor, who does not use palm as the basic component, hails that palm 

plantation is not environmental friendly. Frankly, this really put us in jeopardy. Even 

though our customer (currently) does not take it seriously, but it will become a big 

obstacle for our future development, because it can decrease the global demand in 

palm oil biofuel (Susanto, interview, 13/07/09). 

From Susanto explanation, it looks as if the forecast error is the result of some variables 

instead of the main factor in the context of demand risk. This finding seems have same 

understanding with Chopra and Sodhi statement. Forecast error issue is always occur in long 

lead times supply chain, this is affected by various external factors that can change consumer 
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buying behaviour. Economic condition, promotions, competitor movement are examples of 

variable that fluctuate the consumer demand (Chopra and Sodhi, 2004). In conclusion, 

demand risk in biofuel supply chain consists of three main risks; economic condition, 

fluctuation in demand, and negative campaign from competitor. These three factors create 

inaccuracy in forecast, thus the cost of production will increase as the bullwhip arise. In 

addition, economic condition and negative campaign decrease the demand of palm biofuel, 

therefore the company’s profitability becomes lower as well. 

VI.5.2. Supply Risk 

In the context of supply risk, Manuj (2005) stated that supply risk regards to supplier 

performances. All the core materials are bought from the supplier. The quality of products, 

firm ability to cope with consumer expectations and the level of purchasing cost are really 

depending on suppliers. Low ability to manage supplier can increase the supply risk level 

(Peck, 2005). Supply risk refers to the incremental of purchasing cost that is caused by price 

increase from suppliers, delivery delay from suppliers that can increase production cost, 

quality cost because the low quality of inbound materials or even defects (Chopra and Sodhi, 

2004). In interview with Procurement Manager, there were identical issues with regard to 

supply risk, as stated from quote below. 

In term of the risks that inherent in supply, I can say that most of the risk in supply 

influenced by the suppliers. Of course we really depend on our suppliers. They have 

part in producing good quality of our biofuel, also they have influence our 

performances as the biofuel producer. Indeed, we own palm plantations and manage 

it by our self. Palm is the basic component for producing biofuel since we manage to 

grow the palm by our self, we do not have a big risk in palm supply. Despite of it, we 

depend on chemicals components such as methanol and catalyst from our suppliers. 

Those components are really essential for us. Therefore, I can say there is a risk in 

here, if the suppliers deliver it lately or in low quality, we will have a big problem. 

(Hendarto, interview, 09/07/09). 

Hendarto shows that there are two major risks in chemicals component availability and 

quality. The Operations Director of WBC adds some information about supply risk in their 

supply chain, as stated below. 
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Actually, even though we own palm plantations we cannot avoid the risk in palm 

supply. This agriculture business really depends on the nature of palm tree. 

Undeniably, the palm has product life cycle. It produces palm fruit after 3-5 years 

from the first implant, and then it will slightly decline and reach lowest level on the 

15th-20th year. Afterwards, we need to open new plantations by using deforestation. 

There is a risk in here, we cannot easily cut all the trees in the forest or burn it down, 

there are procedures we have to obey, it takes time and might be a big obstacle for 

our business development. The other risk is harvest time of palm fruit. It is quiet 

difficult to predict the amount of palm fruit when it harvests nowadays, because it 

depends on the weather which is cannot be forecasted accurately due to the climate 

change (Ramajaya, interview, 06/07/09). 

That quote gives crucial information that although the firm own source of main materials, 

they cannot avoid the supply risk. The palm as the basic component of biofuel really depends 

on the environment. The quality of palm fruit, the amount of palm fruit on the harvest time, 

depends on the weather (humidity, rain intensity, etc.). To conclude this section, the supply 

risk in biofuel supply chain contains five inherent risks. Chemical component availability and 

its quality are the risks that involved by suppliers’ performances. The other risk is related to 

the quality of palm fruit that is managed by WBC itself. Palm fruit quality and availability 

really depends on the weather, and the life cycle of palm tree could be the other risk that can 

devastate WBC business, unless they can manage to open new plantations before it is 

reaching the lowest level of production. Unfortunately, opening new plantations is risky as 

well, and it is not an easy task for doing deforestation. Time consuming, regulations, and 

social and environmental responsibility are the obstacles that need to be solved in advance. 

VI.5.3. Operational Risk 

Discussion about operations risk always looks upon the risks that affect manufacturing or 

production process (Manuj, 2005). Likewise, Cucchiella and Gastaldi (2005) defined that 

operations risk is the risk that have an effect on company internal ability to produce goods or 

services. Furthermore, the concept of operational risk is not only about risk that threatens 

production process, but also the information flows along the information network within firm 

and inter-firms (Chopra and Sodhi, 2004). Collapse of information structure, although rare, 

can destroy these extremely networked environments nowadays. The operations risk that is 
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inherent in biofuel supply chain contains several sources of disruption as quoted from 

Operations Director of WBC below. 

There are two critical machines in our plant; refining machine and fractioning 

machine. I can say this stage is the key for producing high quality of biofuel. Failure to 

do so, we are in danger situation. It is important to control the activity at this stage, 

all the operators and employees have to obey the procedures in using these 

machines. In fraction machine, the operators have to combine the crude palm oil with 

methanol and catalyst. The composition of those chemicals have to highly accurate, 

otherwise it cannot be a biofuel, it might becomes something else or even if it is 

extremely inaccurate can cause explosion and then devastate the whole facilities in 

the plant (Ramajaya, interview, 06/07/09). 

The quote from Ramajaya seems identical with the literatures. This information, apparently, 

shows that machines and implementation of standard operation procedures are the sources 

of inherent risk in WBC. In addition, Ramajaya and Susanto give a statement about another 

risk that might occur in their operations as stated below. 

Recently, we are using integrated IT system for our manufacturing process and the 

warehouse. It has been installed by our IT consultant. This system links the 

information from procurement, manufacture (plants), warehouse, and distribution. I 

admit it is also the source of risk, if there is something wrong with the system, it will 

interrupt our overall operations (Ramajaya, interview, 06/07/09). We already 

implemented IT system within our operations. It covers the flow of information from 

the upstream (plantations) until downstream (distribution). If we cannot maintain this 

system, obviously, we will be in serious problem (Susanto, interview, 13/07/09). 

Those accounts reflect the implementation of IT system can increase the undesired event-

risk. Even though IT system makes operations can be managed easily, it increases the 

vulnerability in the operations if it is not maintained properly. To conclude this section, 

operational risk in biofuel supply chain generated by several factors. Those risks are: (1) there 

is risk inherent in chemical mixing process at fractioning machine, (2) risk that adheres in 

refining and fractioning machine, which is the essential machine for producing biofuel, and 

(3) the information along the operations that is managed by using an IT system, it contains 

risk that may occur in the system. 
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VI.5.4 Environmental Risk 

The last source of risk that needs to be identified is environment. Several factors of 

consideration are technological, social, political, and economics conditions. Nonetheless, 

natural phenomena, for instance: geological, metrological, disease, and any other 

uncontrollable event has to be taken into consideration (Peck, 2005). Identically, Blackhurst 

(2005) noted that external risks that may affect supply chain are natural disaster 

(earthquake, tsunami, forest fire, etc.), war and terrorism, and political problems that may 

take place in where the firm do business. Using these terms, the environment risks that 

adhere in biofuel supply chain is shown in the interview quote below. 

Indonesia, as the place where most of our plantations and plans are located, has 

many risks that can disrupt our business. Natural disasters such as; earthquake, 

tsunami, fire in the forest, and landslide mostly occur every year. Even though it 

never directly demolish our plantations and plants but it affect our operations 

especially the delivery of raw material or the biofuel itself (Ramajaya, interview, 

06/07/09). 

This quote from Ramajaya (Operations Director of WBC) shows that natural disaster plays a 

part in their biofuel supply chain. It is the source of external entity that cannot be controlled 

by WBC. The source of environmental risk is added by the Procurement& Sourcing Manager 

and Distribution Manager from the statement below. 

During dry season, there are a lot of forest fire occurrence near our plantations and 

plant. It is natural in Indonesia during dry season, the weather is very hot and makes 

the forest dry and easy to burn by the heat. Having said that, with regards to our 

plantations and plants are surrounded by the forest, it always becomes hard time for 

us during dry season because delivery of materials and goods is disrupted. On the 

other hand, during rainy season landslide is our major threat of the materials delivery 

(Hendarto, interview, 09/07/09).  

Oil price is another external risk that affects our business. The decrease of oil price 

reduces the demand of biofuel, it mostly caused by forward buying through the oil 

trader. Another risk is currency exchange rate; this becomes a risk since our customer 

(PERTAMINA) sell the biofuel for their external customers by using US dollar. 

Therefore, if there is a decrease in Rupiah (Indonesia currency) value against US 

Dollar, PERTAMINA will have loss then it causes the demand of our biofuel are 

decreased as well (Susanto, interview, 13/07/09). 
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In the context of national security that might influence the performance of WBC’s biofuel 

supply chain, the Operations Director agree that this is another risk from environment which 

can disturb WBC’s biofuel supply chain, as  stated from quote below. 

Since 2000, our country has been suffered for almost 10 times terrorist bombings. It 

always affects our (Indonesia) economics condition. Our currency is getting weak 

after the bomb, and it causes Wilmar’s business as well. Though, we do not feel the 

impact directly it is still a threat for us. There is always a chance for everyone or every 

business to be a victim of this terrorist’s act (Ramajaya, interview, 06/07/09). 

All the information from the interviews that has been stated above can be summarised as 

follows. Supply chain risk in WBC’s biofuel has inherent risks from its environment. 

Earthquake, tsunami, landslide, and forest fire are the sources of risks from natural 

phenomena. The national security issue is another external risk which might occur by the act 

of terrorists such as bombing. Oil price and currency exchange rate cannot be avoided for 

identifying environmental risks due to it, but can indirectly interrupt WBC’s biofuel supply 

chain as well. 

VI.6. Risk Assessment 

The next step to develop risk mitigation framework is assessing all the risks which have been 

identified in the previous section. The method of assessment follows FMEA’s guidelines that 

have been described earlier in chapter III. The concept of assessing the risk basically uses the 

score for the probability of the risk occurrence, the impact from the risk, and the 

identification method that firm has to reduce the impact of the risk. The scoring value has 

been explained in the section III.3. All the values are calculated to obtain risk priority number 

(RPN) and risk score value (RSV) by using formula below. 

RPN = Occurrence score x Severity score x Detection score 

RSV = Occurrence score x Severity score 

After the score is determined from the interview and RPN & RSV has been calculated, all the 

risk will be categorised by its RPN and RSV, then it will be plotted on the scatter diagram in 

order to prioritise which risk is needed to be mitigated immediately. From the interview, the 

result of risks identification is shown in table VI.1 below. 

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



University of Manchester [2009] 

 

54 | M S c .  O p e r a t i o n s ,  P r o j e c t ,  a n d  S u p p l y  C h a i n  

 

RISKS Quote from interview

Demand Risks

demand fluctuation Our Customer demand is not entirely predictable; it fluctuates over the past few years (Ramajaya, interview)

negative campaign Another factor that affects demand is negative campaign about palm biofuels, which is our product (Susanto, 

interview)

economic condition Economics condition influences customer demand. PERTAMINA as our main customer, really depend on national 

energy demand. In recession like this day, national energy consumption is lower than before (Susanto, interview)

Environmental Risks

earthquake

forest fire during dry season

landslide

tsunami

currency exchange Another risk is currency exchange rate, this becomes a risk since our customer (PERTAMINA) sell the biofuels for 

their external customers by using US dollar (Susanto, interview)

oil price decrease Oil price is another external risk that affects our business. The decrease of oil price reduces the demand of 

biofuels, it mostly caused by forward buying through the oil trader (Susanto, interview)

Supply Risks

inbound product quality So I can say there is a risk in here, if the suppliers deliver it lately or in low quality, we will have a big 

problem. (Hendarto, interview)
uncertainty in palm's harvest season It is quiet difficult to predict the amount of palm fruit when it harvests nowadays, because it depends on the 

weather which is cannot be forecasted accurately due to the climate change (Ramajaya, interview)

product arrival variability(delays) So I can say there is a risk in here, if the suppliers deliver it lately or in low quality, we will have a big 

problem. (Hendarto, interview)
deforestation problem There is a risk in here, we cannot easily cut all the trees in the forest or burn it down, there are many procedures 

that we have to obey, it takes time and might be a big obstacle for our business development (Ramajaya, 

interview)

palm life cycle risk Undeniably, the palm has product life cycle. It produces palm fruit after 3-5 years from the first implant, and 

then it will slightly decline and reach lowest level on the 15th-20th year (Ramajaya, interview)

Operations Risks

Chemicals mixing in fractination machine In fraction machine, the operators have to combine the crude palm oil with methanol and catalyst. The 

composition of those chemicals have to highly accurate, otherwise it cannot be a biofuels, it might becomes 

something else or even if it is extremely inaccurate can cause explosion and then devastate the whole facilities in 

the plant (Ramajaya, interview)

fractioning machine breakdown

refining machine breakdown

IT breakdown It covers the flow of information from the upstream (plantations) until downstream (distribution). If we cannot 

maintain this system, obviously, we will be in serious problem (Susanto, interview)

>Natural disasters such as; earthquake, tsunami, fire in the forest, and landslide mostly occur every year 

(Ramajaya, interview)                                                                                                      >During dry season, there are a lot 

of forest fire occurrence near our plantations and plant (Hendarto, interview)                                                                                                                                 

>On the other hand, during rainy season landslide is our major threat of the materials delivery  (Hendarto, 

interview)

There are two critical machines in our plant; refining machine and fractioning machine. I can say this stage is the 

key for producing high quality of biofuels. Failure to do so, we are in danger situation (Ramajaya, interview)

 

Table VI.1. List of Risks in WBC's biofuel Supply Chain 

Subsequently, after the whole inherent risks have been revealed, the next step is to assess 

each risk by using FMEA method. Every risk is assessed by its likelihood value, impact value, 

and detection method value. Determining those values is based from the data-secondary 

data and interview with the experts. By having well-experienced professionals as the key 
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informants, the quality of the data and analysis are highly enhanced. All the informants enter 

values for the probability, impact, and detection methods for each risk, and then they are 

adjusted by using past historical data (sales, volume of productions, suppliers performance, 

and the occurrence of risks) of the WBC’s. The entire values, which informants have given in 

the interview, are described on the table VI.2 below.  

RISKS

Demand Risks COO PROC MGR DISTR MGR COO PROC MGR DISTR MGR COO PROC MGR DISTR MGR

demand fluctuation 7 6 6 5 4 6 3 3 4

negative campaign 8 4 7 5 4 4 7 6 6

economic condition 7 8 8 5 4 7 6 4 4

Environmental Risks

earthquake 5 4 5 9 8 8 7 8 7

forest fire during dry season 9 8 8 6 6 5 5 4 4

landslide 8 6 7 6 7 7 4 5 4

tsunami 6 4 6 7 8 5 4 7 5

currency exchange 8 7 7 3 4 5 6 6 6

oil price decrease 7 7 5 4 4 5 5 6 6

Supply Risks

inbound product quality 6 4 4 6 5 7 6 8 5

uncertainty in palm's harvest season 7 6 5 4 5 5 7 6 6

product arrival variability(delays) 6 6 7 6 7 7 6 5 5

deforestation problem 6 6 7 5 6 5 6 7 5

palm life cycle risk 7 5 5 6 6 5 6 5 5

Operations Risks

Chemicals mixing in fractination machine 5 4 4 9 8 8 7 6 8

fractioning machine breakdown 3 4 3 6 5 5 6 7 6

refining machine breakdown 3 3 4 6 5 5 5 6 5

IT breakdown 5 3 3 7 7 6 6 6 4

PROBABILITY SEVERITY DETECTION

 

Table VI.2, Risks Score Values (Source: Interviews) 

Table 9 shows perception from each key informant for every risk. The values entered are 

entirely depending from their personal opinion and experience, thus, the entered values are 

not consistent for every informant. Yet, this data cannot be used as final result of risk 

assessment, and it still requires an adjustment and validation to gain a consistency data for 

further analysis. All the values from the informants have to be unanimous (Carbone, 2004). 

Therefore, after the values have been adjusted with the secondary data, then it will be 
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validated using experts (informants) judgment. As the result, the risk score values for the 

whole risks are shown on the table VI.3 below. 

RISKS PROBABILITY SEVERITY DETECTION RPN RSV

Demand Risks

demand fluctuation 6 5 3 90 30

negative campaign 8 5 6 240 40

economic condition 7 5 6 210 35

Environmental Risks 0 0

earthquake 4 8 7 224 32

forest fire during dry season 8 5 5 200 40

landslide 7 6 5 210 42

tsunami 4 8 7 224 32

currency exchange 8 4 6 192 32

oil price decrease 7 5 5 175 35

Supply Risks 0 0

inbound product quality 6 6 6 216 36

uncertainty in palm's harvest season 6 5 7 210 30

product arrival variability(delays) 6 6 5 180 36

deforestation problem 6 6 5 180 36

palm life cycle risk 7 5 5 175 35

Operations Risks 0 0

Chemicals mixing in fractination machine 5 8 6 240 40

fractioning machine breakdown 4 5 6 120 20

refining machine breakdown 4 5 6 120 20

IT breakdown 5 6 4 120 30  

Table VI.3. Validated Risks Score and Calculated RPN & RSV 

Having calculated the risk score and risk priority number values, the next step is to figure out 

critical RPN and risk score values by using Pareto analysis (Carbon, 2004). The 80:20 rules 

says that 20% of the work can gain 80% benefit of the whole benefits that can be obtained. 

The Pareto analysis is applied to set out RPN and risk score threshold values and this is critical 

step (Bongiorno, 2001). The Pareto chart for RPN and risk score values are described on 

figure VI.4 and figure VI.5, respectively, below. 
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Figure VI.4. Risk Priority Number's Pareto Chart 

 

Figure VI.5. Risk Score Value's Pareto Chart 
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Those two Pareto charts above help determine the critical value for RPN and risk score. 

Those charts are made simply to give guidance for prioritising risk response planning. In 

selecting critical value, there is no scientific rule of thumb (Carbone, 2004). It really depends 

on the nature of business or project, for that reason the critical value for this project is based 

on the Pareto chart. From the charts, also the Pareto rule, the critical value for RPN is 200 

and for risk score is 35.  Afterwards, the next step is to build scatter diagram for RPN versus 

risk score values. The critical value for both of RPN and risk are plotted as well. The aim for 

doing this is to find intersection of those two critical values to reveal the set of risks that have 

highly risk scores which need to be responded to and managed in first place. The scatter 

diagram is shown on the graph below (figure VI.6).  

 

 

 

From the scatter diagram, it shows that the critical values of RPN and risk score divide the 

diagram into four areas. The upper-right area is the most urgent risk that should be taken 

care early on. There are six risks in that area; chemical mixing risk in fractioning machine, 

negative campaign risk from competitor, landslide risk, inbound product quality risk, 

Figure VI.6. RPN versus Risk Score Scatter Diagram 
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economics condition, and forest fire risk. These high scored risks are the main concern in the 

WBC’s biofuel supply chain, therefore, the mitigation strategy for these risks is urgently 

needed. The discussion about this mitigation framework is presented on the next section.  

VI.7.    Risk Mitigation Strategy 

Once the supply chain risk has been identified and assessed, information about the level of 

urgency of the risk can be obtained. Since the level of risk has been revealed on the previous 

section, those high scored risks have to be mitigated by using specific supply chain strategy. 

Further investigation shows two out of six highest risks belong to environmental risk type; 

forest fire and landslide. The other two risks are categorised as demand risk; negative 

campaign from customer and national economics condition. The last two risks are inbound 

product quality and chemical mixing risk in fractioning machine, those risks inherent in 

supply risk and operations risk, respectively.  

Due to having high level of risk from all types of supply chain risk; supply, demand, 

operations, and environment risks, the mitigation strategy has to cover the entire risk. Every 

single type of risk has its own mitigation strategy. The enablers of risk mitigation have been 

revealed from previous research. Faisal et.al (2006) found that information sharing, agility in 

supply chain, trust among supply chain counterparts, collaborative partnerships, risk sharing 

and transfer, increase knowledge in supply chain risk, and continuous risk analysis and 

assessment are the enablers of risk mitigation in supply chain. Moreover, increasing some 

factors such as capacity, inventory level, number of suppliers, responsiveness, and number of 

customer account can be mitigation strategy to reduce the impact of supply chain risk 

(Chopra and Sodhi, 2004). Nevertheless, previous research from Manuj et.al (2005), who 

focus on developing global supply chain risk management strategy, accounted for six 

management strategies to reduce the impact of supply chain risk. Those mitigation strategies 

are postponement, speculation, hedging, avoidance, backward and forward integration, and 

security strategy (Manuj et.al, 2005).  

Unfortunately, there is no perfect weapon to protect firm supply chain from the inherent 

risk. However, the firms have to understand the overall risks that need to be tackled and 
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which strategy works best against those risks (Chopra and Sodhi, 2004). Identically, different 

supply chain condition and the nature of business affect the suitability of the various 

strategies. Managers have to recognize the benefits and disadvantages of the strategies, and 

understand to what extent that strategy is appropriate to implement (Manuj, 2005). 

Therefore, the firms need to consider the trade-off between risk and the cost to mitigate it, 

also firms’ capability to build the mitigation strategy. There is rule of thumb of mitigation 

strategy in supply chain, it shown on the graph below (figure VI.7). 

 

Figure VI.7. Rule of Thumb for Risk Mitigation Strategies (Source: Chopra and Sodhi (2004), page 59) 

In view of the fact that the main focus for this study is to mitigate the high level of risk in 

WBC’s biofuel supply chain, based on the rule of thumb, there are two basic strategies to 

mitigate this type of risk which is using pool reserves or decentralise reserves. Indeed, these 

tactics are basic and need to modify. Decision which strategy will be implemented is really 

depend on the risk and the firm ability. 

Landslide and forest fire stick on environmental risks in WBC’s biofuel supply chain. These 

two risks are categorised as very risky since its RPN and risk score values beyond the 

threshold value. The occurrence of these risks interrupts the flow of goods along the chain. 

The delivery of raw material from supplier or delivery products to the customers will have 

delay. This is the lowest impact and most likely occurs in the supply chain. Perhaps, these 
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risks can be a serious threat if it is happen near the WBC’s plants and plantations and directly 

crack down it. In order to mitigate these risks the most appropriate strategy is using safety 

stock and buffer stock (increase inventory).  Safety stock level increased to compensate the 

delay of materials delivery from supplier if this risk occurs and buffer stock level enhanced to 

ensure customer demand still can be fulfilled during the risk event (Slack and Johnston, 

2005). All the inventory resource is decentralised in warehouses, plants, and any pool of 

reserve. The decentralisation of reserves is appropriate for this case since the demand of 

biofuel are quiet predictable (Chopra and Sodhi, 2004). To avoid the property loss if landslide 

or forest fire directly cracks down the WBC’s resources, business interruptions insurance can 

be used (Svenssons, 2004). These strategies also can be applied for mitigating the other 

supply chain risks in WBC’s biofuel supply chain. Even though those risks are not categorised 

as extreme, the firm has to prepare for the worst case that might occur. 

Two demand risks have been revealed and grouped as extremely risky. Those risks are 

negative campaign from competitor and national economics condition (instability). 

Fundamentally, the effect of these risks is increasing forecast inaccuracy, thus it might 

increase cost of inventory or stock out. In order to mitigate these risks, firm can use pool or 

aggregate demand forecasting (Chopra and Sodhi, 2004). Seeing the nature of demand of 

biofuel are quite predictable, collaborative demand planning with customer (downstream)  is 

an useful option to tackle this type of risk (Tang and Tomlin, 2008). Due to the fact that WBC 

only has one main customer for their biofuel, it is reasonable and applicable to implement 

this strategy. Furthermore, the impact of fluctuation in demand can be reduced by using 

postponement strategy. Regarding to biofuel as one of by products of palm fruit, delaying the 

point of product differentiation until the actual demand from customer revealed is possible 

to implement. This strategy can improve the product flexibility of WBC’s and then it will 

mitigate the demand risk (Tang and Tomlin, 2008). For example, WBC can postpone the 

process just before the last stage of producing biofuel so if the biofuel demand is lower than 

the forecast, it can be switched into other product. In an attempt to overcome the effect of 

negative campaign about palm biofuel from competitor, WBC can improve its corporate 

social and environmental responsibility activity. Since the competitors’ campaign about palm 
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plantations reduce the number of forest due to had it burned or cut before planting the 

palm, WBC has to counteract this campaign by implementing an environmental friendly 

replanting programme in all of their plantations and then show this activity by using effective 

marketing campaign. For the sake of their corporate image, this strategy is urgently required. 

Empirical findings from Kovacs (2008) stated that firms from product chain, as WBC do, faced 

more environmental responsibility demand in the downstream of their supply chain rather 

than the upstream. Therefore, palm biofuel’s image can be renovated by executing CSR and 

CER (corporate environmental responsibility) and publicise it intensively in the market. By 

doing this, expectantly, the demand of palm biofuel can be enhanced or even sustainable for 

longer period.  

The other risk that needs to be mitigated is the quality of inbound products from suppliers. 

This risk is categorised as supply risk, which is majorly caused by the supplier. The impact of 

the low quality of the inbound products affects the quality level of biofuel. The purpose of 

mitigating this risk relationship with the supplier is the key tool. Collaborative relationship 

with the suppliers extremely desired to be implemented to reduce the impact of the risk and 

prevent the occurrence of this risk. It supports the improvement of flexibility, ability, thereby 

reducing the risk (Faisal et.al, 2006). Certainly, building such relationship requires trust and 

information sharing between firms for a long-term period along with commitment to share 

risk and in the end joint business sustainability plan can be achieved (Tang and Tomlin, 2008; 

Christopher and Peck, 2003). On the contrary, there is another strategy to mitigate supply 

risk which has more redundant suppliers (reconfiguring supply base). This strategy increases 

supply flexibility for the firms due to having more supplier, and it is automatically to increase 

the buyer’s bargaining power (Chopra and Sodhi, 2004; Tang and Tomlin, 2008). The decision 

to choose which strategy is the most suitable for biofuel supply chain entirely depends on the 

nature of the firm and its external parties, which is why mitigation strategy needs to be 

customized (Chopra and Sodhi, 2004). Acquiring more suppliers is favourable for high volume 

product with abundant supply of materials. With regards to the condition of biofuel supply 

chain, as stated by Operations Director in the quote below, 
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There are many chemicals component (methanol and catalyst) suppliers in the 

market. Around our plants’ neighbourhood, many suppliers want to sell their product 

to us because, currently, we produce biofuel and the other products in a really big 

volume. Therefore, it is not difficult for us to find the supplier, since we are the most 

respectful counterpart for chemicals suppliers in Sumatra (Ramajaya, interview, 

06/07/09). 

Relating the quote above with Chopra and Sodhi’s concept (2004), it is a good and 

constructive decision to acquire more chemicals suppliers in order to mitigate the supply risk. 

Optimistically, implementation of this strategy could maintain the inbound product quality 

from suppliers.  

Finally, the last risk that needs mitigation strategy immediately is the chemical mixing risk in 

fractioning machine, which is categorised as an operations risk. Operational risk is described 

as transformation process therefore consideration about ex ante (prevention), in process, 

and ex post (after the risk event) mechanisms are needed (Lewis, 2002). Preventive control is 

identical with Quality Management concepts about “doing right at first time” and mistake 

proofing (poka yoke). The example of this strategy is build standard operating procedures 

(SOP), assign quality control and inspection to ensure that all the process comply with the 

SOP accurately (ex ante mechanism), and human safety management can be implemented to 

reduce the impact if the risk occur (in process mechanism). Regarding the nature of this 

operational risk that categorised as high-impact but low occurrence, all WBC needs to do is 

ensure all the process follow all the standards. If the risk accidentally occurs, WBC can only 

reduce the impact of that risk, which the worst impact is plant breakdown, by getting hold of 

business disruption insurance in advance (Svenssons, 2004). 

Having elaborated all the mitigation strategies for all the high-scored risks, it does not mean 

to disregard the other risks that are not categorised as highly risky. Actually, those strategies 

can still mitigate the other risks. For instance, the quality control improvement in order to 

prevent failure in chemical mixing at fractioning machine can be a solution for other 

operational risks such as refining machine breakdown, IT breakdown, etc. the 

implementation of Quality Management tools such as poka yoke and quality control can 

prevent the occurrence of those risks. Similarly, reconfiguring the supply base by obtaining 

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



University of Manchester [2009] 

 

64 | M S c .  O p e r a t i o n s ,  P r o j e c t ,  a n d  S u p p l y  C h a i n  

 

other suppliers prevents not only the low quality of inbound product, but also can solve the 

material delivery problem to avoid delay. In conclusion, mitigation strategies for WBC’s 

biofuel supply chain shown on the table VI.4 below. 

Category of Risk Risk  Level of Risk Mitigation Strategies 

Demand Risk 

negative campaign from competitor 

High > Collaborative Forecast Planning with 

customer > Product Postponement                                           

> CSR and CER implementation 

instability in economics condition 

fluctuative demand Low 

Supply Risk 

inbound product quality High 

> Reconfiguring supply base                               

(add more suppliers)                                         

> Increase Inventory Level (safety 

stock level) 

uncertainty in palm's harvest 

season 

Low product arrival variability(delays) 

deforestation problem 

palm life cycle risk 

Operational Risk 

Chemicals mixing in fractionation 

machine 
High 

> Implementing Quality 

Management                                             

> Implementing Human Safety 

Management                                             

> Acquiring business disruption 

insurance 

fractioning machine breakdown 

Low refining machine breakdown 

IT breakdown 

Environmental Risk 

landslide 

High 

> Implementing optimum inventory 

level (buffer &safety stock)                                                

> Decentralised Inventory 

Resources                     > Acquiring 

business disruption insurance 

forest fire during dry season 

earthquake 

Low 

tsunami 

currency exchange 

oil price decrease 

Table VI.4. Risk Mitigation Strategies for WBC’s Biofuel Supply Chain 
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CHAPTER VIICHAPTER VIICHAPTER VIICHAPTER VII    

CONCLUSIONSCONCLUSIONSCONCLUSIONSCONCLUSIONS    

“I think and think for months and years. Ninety-nine times, the conclusion is false. 

The hundredth time I am right.” (Albert Einstein) 

This chapter presents the conclusions, implications, research limitations, and outline for 

further study as the closure of this dissertation. The empirical findings obtained throughout 

the project are presented, as well as the explanation of the research questions. In addition, 

this chapter review the overall investigation that has been done in this project. The 

managerial implication also presented in this chapter. In the end, the limitations of this study 

and the recommendation for further research are described. 

VII.1. Conclusions 

Having explained the overall findings and constructed the mitigation strategies framework 

for the supply chain of a biofuel company in Indonesia, I shall now present the conclusion of 

this study. Since this study seeks to address the supply chain risk assessment and mitigation 

in biofuel company in Indonesia with three sub-questions, I present three argument 

regarding to the research questions. The first part summarised the overall supply chain 

networks in the biofuel company. The second one concludes the findings about the inherent 

risk in biofuel supply chain, as well as the results for the hypotheses. The last summarised the 

mitigation strategies to reduce the supply chain risks, which have been investigated earlier. 

Firstly, referring back to the opening chapter, this research seeks to address “How a biofuel 

company in Indonesia assess and mitigate the risk in its supply chain?” In order to answer 

that, first question which asks “How is the supply chain network in Indonesian biofuel 

Company?”, has been answered in the graph of supply chain networks and the actors of a 

biofuel supply chain company, as described on figure VII.1 and the table VII.1 below. 
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Figure VII.1. Supply Chain Network in Biofuel Supply Chain 

Suppliers Manufacturer Customers
Palm fruit : Wilmar itself who own 

two big palm plantations

Crude plam oil : third parties suppliers 

(incidental)

Methanol : local methanol supplier 

(tiered source)

Catalyst : local suppliers (multi 

sources)

other chemicals : local suppliers

Wilmar Bio-energy Company 

(object of case study)

PERTAMINA                               

(Indonesia state owned enterprise)

 

Table VII.1. The Actors in Biofuel Supply Chain 

Secondly, the second research question seeks to figure out the inherent risks in the supply 

chain. Investigating this answer is based on the conceptual model which consists of three 

hypotheses.   

First hypothesis, transactional characteristics have strong relationship with the supply chain 

risk (Hobbs, 1996; Malhotra, 2003; Williamson, 1975), has been approved since the findings 

shows the concurrency with the propositions.  

Second hypothesis, behavioural characteristics have strong relationship with the supply chain 

risk (Hobbs, 1996; Malhotra, 2003; Simon, 1957; Williamson, 1975), the null hypothesis 
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cannot be rejected as the findings show two different opinions, and there is still however a 

tendency that behavioural characteristics enhance the supply chain risk.  

 Third hypothesis, high socialisation can reduce the supply chain risk (Cousins and Menguc, 

2005; Gupta and Govindarajan, 2000; Maanen and Schein, 1979), this hypothesis cannot be 

rejected because of the fact that informants show two different arguments. 

 Nevertheless, the inherent risks in biofuel supply chain presented in table VII.3 below, and 

thus it answers the second research question.  

Demand Risks Supply Risks

demand fluctuation inbound product quality

negative campaign uncertainty in palm's harvest 

seasoneconomic condition product arrival 

Environmental Risks deforestation problem

earthquake palm life cycle risk

forest fire during dry season Operations Risks

landslide Chemicals mixing in 

tsunami fractioning machine 

breakdowncurrency exchange refining machine breakdown

oil price decrease IT breakdown

SUPPLY CHAIN RISKS

 

Table VII.3. The Inherent Risk in Supply Chain 

Finally, the last research question tries to find out and develop the risk mitigation strategies 

framework to reduce the supply chain risk. Previously, risk assessment has been done to seek 

the high level of risk to be mitigated. As the result of the mitigation strategies for all the risks, 

table VII.4 gives the explanation of it below.  
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Types of Risk Risk Level o f Risk Mitigatio n S trategies

n egat ive campaign fro m competitor

instab ility i n econ omics c ondit ion

fluctuative demand Low

in bound pro duct  quality High

uncertainty in palm' s harv est season

produc t arr ival  var iability(d elays)

deforestation problem

palm l ife cycle r isk

Chemicals mix ing in  fract inatio n machine High

fracti oning  mach ine breakdow n

refin ing machin e breakdown

IT break down

landslide

forest  fire dur ing dry season

earthquak e

tsunami

currency exchange

o il price d ecrease

Operat ional Risk

Environmen tal Risk

High
Demand  Risk

> C ollaborat ive Fo rec ast Planning with c ustomer                  

> Produ ct P ostponem ent                                                                         

> C SR  and  C ER implemen tat io n

Low

> R econf igu ring sup ply base                                                                 

(ad d more supp liers)                                                                                    

> In creas e In ventory  L evel (s afety  stock  level)

Supply Ri sk

Low

High

Low

> Im plementation of  Quality  Managemen t                                  

> Implemen ting Human Safety M anagem ent                              

> A cquring busines s disruptio n in surance

> Implementing opt im um inventory level                         

(buffer &safety  sto ck)                                                                                                    

> Dec entralised Invento ry  Reso urces                                             

> Acqu ir ing busines s disrupt io n in surance

 

Table VII.4 Risk Mitigation Strategies Framework 

All the explanations above, together, have answered the main research question explained in 

first chapter as to how a biofuel company in Indonesia assesses and mitigates the risk in its 

supply chain.  

VII.2. Implications 

What are the managerial implications of this study? I propose no less than two parallel 

implications.  

First, the implications of this study to WBC itself are: (1) WBC has a clear framework of risk 

mitigation for their the supply chain of their biofuel, hopefully, this framework can enhance 

the sustainability of their biofuel business, (2) this study can be used as the foundation for 

risk management strategy for their entire business units, and (3) this study enhances their 

awareness of the threats that might interrupt or even demolish their company. To conclude, 

this study gives a practical implementation of risk management strategy in order to reach 

sustainability of the business. 

Second, the implications for the biofuel industry development in Indonesia are: (1) this study, 

expectantly, might influence the other actors of the biofuel industry in Indonesia to 

implement a risk management strategy to sustain this industry and (2) enforce the Indonesia 
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government to gives instruction to all the components who involve in biofuel development in 

Indonesia. 

In conclusion, the main implications of this study are to enforce the company, especially its 

supply chain division, to implement the concept of supply chain risk management in order to 

ensure the continuity of their supply chain and their business as a whole.   

VII.3. Limitations and Further Research 

This study has some limitations, and therefore I warn the reader about this whilst 

interpreting the result of this study. First, the small number of informants might seems 

unreliable for the findings of this study, even though the informants are categorised as 

experts who have experience and deep knowledge about the supply chain, but it is desirable 

to have large sample of informants to have more reliable results. Therefore, for further 

study, it is important to use more informants and secondary data. 

Second, this research only takes place in the biofuel industry in Indonesia, which might 

employ a different operating paradigm with the other industry or even the country. This 

issue makes   the universality of the findings narrowed. To overcome this issue, it desire for 

further study to pick other or more industries to increase the reliability of the results. 

Third, and finally, this research implements the FMEA method that has some limitations such 

as this method that can only overcome one risk at the one time, the what-if analysis cannot 

give formulation if more than one risk occur at the same time. Moreover, FMEA cannot 

explain the causality of undesired outcomes (Carbone, 2004). For further study, the other 

techniques such as AHP (Analytical Hierarchy Process), Structural Equation Modelling (SED), 

Network Analysis, and so on, can be used to seek further findings and compensate the 

limitations of FMEA. 

Although this research has several limitations, this study has revealed important findings 

about supply chain risks in biofuel, and this study has given practical methodology to 

implement supply chain risk management strategy. Those will strengthen the improvement 

of greater strategic action.  
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Appendix 2. Interview protocol for the researcher 

 

Key Question Supplementary Question Time

1 Company’s Supply Chain system

-          How is the process along the chain? overall chain in the supply?

-          Who are the players? suppliers?

customers?

third parties?

-          Recent performance? lead time?

availability?

service level?

throughput?

sales?

2 What are the inherent risks that relate to the demand? how fluctuate is the demand?

forecast error?

how dynamics is the customer preferences?

what can change the demand?

3 What are the inherent risks that relate to the supply? How is your supplier performances?

>service level?

>lead time?

>delay?

How is your supplier behaviour?

>opprtunism?

how is your relationship with supplier?

>formally?

>informally?

>is it enhance your relationship with them?

>information sharing?

how do you monitor your supplier performance?

>balance scorecard?

>supplier assesment?

>is it reduce the risk?

do you think you need to enhance your relationship?  

4 What are the inherent risks that relate to the operation? how is your production performances?

> throughput?

>efficiency?

how is the transportation/distribution performance?

>delay?

>efficent time?

how is your warehouse performance?

>security?

> inventory level?

how is your IT system performance?

>how often is it breakdown?

>who is engage with your IT system?

>how do you maintain it?

5 What are the inherent risks that relate to the environment? how does natural disaster interupt the supply chain performance?

> how often?

> how big is the impact?

how does political condition in Indonesia influence your supply chain performance?

how does economics condition in Indonesia influence your supply chain performance?

how does terrorism or war in Indonesia influence your supplier performance?  
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Appendix 3. Interview transcript (one example) 

 

List of Interviewees : 

 

Interviewee Position Date of Interview 

Max Ramajaya Operation Director 6/7/2009 

Andreas Susanto Merchandising and Distribution Manager 13/7/2009 

Dimas Hendarto Procurement and Sourcing Manager 9/7/2009 

 

Interview Transcript with Operations Director (Translated from Indonesian Language): 

RA (Rachmat Anggara) : Good Morning Mr. Ramajaya 

Interviewee 1 (I1) : Good Morning 

RA : Thanks very much for your opportunity, so I can do some research in your 

company. 

I1 : My pleasure. 

RA : First of all, I would like to explain the purpose of the interview and brief 

explanation about my research. 

I1 : Okey, have you go 

RA : This research focuses on the development of risk mitigation plan specifically 

in the supply chain discipline. The objective of this research is mainly about 

building the framework for mitigating the risk impact within supply chain 

management. And thi research is compulsory for me to complete my study in 

University of Manchester. And I hope, it will be a valuable insight for this 

research, as well as my own learning, in having your personal thoughts, 

views, and experiences about the risk management implementation within 

supply chain. 

I1 : It is very interesting topic, isn’t it? 

RA : Yeap, I hope so. Shall I start now? 

I1 : Yes we can start, I am ready. 

RA : Firstly, could you please tell me the supply chain structure in your 

Company? 

I1 : hmm.. it is very long story, honestly ,but I will give you a brief explanation. 

Start from the raw material, the main material for our biofuel is palm fruit, 

we own two big plantations in Sumatra and Kalimantan. It is a very large 
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plantations, in Sumatra is about 75 hectares and in Kalimantan around 85-90 

hectares. All the palm fruit brought to our manufacturing plants in Sumatra, 

we have three plants. For the fruit where come from Kalimantan plantations 

sent by using our own ships. Once they arrived at Sumatra, before it goes to 

manufacturing plant, All of these materials will be stored in warehouse in 

Sumatra which is located not far from the plants. There is no transformation 

process here, and those materials are delivered to the warehouse only to 

compensate for long lead times and as safety stock to support the production 

process in the plants. From the warehouse, those materials will be dispatched 

to the plants at certain time and amount as  needed from each plant. In the 

manufacturing plant, it equals to all plants, the fruit will be chemically 

processed. The process starts from cutting out the fresh palm bunches into 

tiny slices by using a milling machine. This process aims to get the small size 

of the fruit so it can be crushed easily in the crushing machine. The rationale 

behind this is to maintain the condition of crushing machine, it can be simply 

broken if some batches of intact palm fruit processed in that machine. 

Therefore, the cutting process has to be done before the palm fruit is 

crushed. In the crushing machine, the tiny sliced palm fruit is crushed in order 

to get its concentrate. Then, this concentrate is processed in fractionation 

machine. Fractioning process is crucial in producing the biofuel, at this stage 

all the chemicals such as methanol and catalyst are poured and mixed with 

crude palm oil (the palm concentrate).  

RA : Sorry for stopping, may I know where does that chemicals come from? 

I1 : Oh, I see I forgot to tell you our suppliers. These components bought from 

local suppliers who have worked with Wilmar almost 4 years. But actually, we 

are only transacting with one party for each component. They are like 

consortium which consists of several chemical producers. 

RA : Oh oke, I get it now. You can continue for the process in the plant. 

I1 : Where did I stop? 

RA : Hmm,,,,in fractioning process sir. 

I1 : Ah oke, thanks. Let me continue then, in fractioning process, The cracking of 

hydrocarbon chain is happened in here, thus the fractioned palm concentrate 

with certain amount of carbon is obtained. Afterwards, that concentrate is 

sent to refining stage. At this stage, the concentrate has thermal and physical 

process with the purpose of purifying the oil from undesired substance on it. 

Having done that, the biofuel is produced. Then, it will go to quality checking, 

and for the qualified products it will be packaged and the stored in our 

warehouse. The warehouse is located near the plant and the shipping dock. 

Afterwards, as it scheduled, the biofuel will be delivered to our customer by 

using our own ships. 

RA : Who is the customer Sir? 
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I1 : Well, actually, for the biofuel, it is only one main customer which 

PERTAMINA (Indonesia state owned enterprise who work in oil and gas 

sector). But, some of them are used for our internal consumption since we 

have adopted new technology for our entire machine and other facilities to 

utilise biofuel as the source of energy. 

RA : Do you satisfy with your supply chain performance so far? 

I1 : well, according to our key performance indicators, we always achieve it. 

Indeed, we need to improve more and more. But, yet, I am quiet satisfy with 

our performance. 

RA : How much is your production level? 

I1 : Hmm..last year we produced almost 200.000-250.000 tons, so each month 

we produce around 16000-20000 tons. Our maximum capacity is 255.000 

tons.year. 

RA : I see, noted Sir. Now, I am moving to the next topic and now I would like to 

focus in  the risk in the supply chain. For the first risk, could you please 

explain the risk that related to the biofuel demand? 

I1 : Demand?hmm..could you please explain it more details? 

RA : oh Ok, no problem. Demand risk relates to the unwanted event that might 

impact your performance which majorly caused by inaccuracy forecast or 

fluctuation in the demand. 

I1 : I understand now. Talking about our customer demand, Our Customer 

demand is not entirely predictable; it fluctuates over the past few years. We 

are using one year forecast planning horizon, based on previous customer 

demand and then we adjust it with the other external variables which can 

affect the demand such as oil price, economic growth, and other variables. 

Unfortunately, we never have exactly the same number with actual demand. 

We cannot even reduce our forecast error to 10%. Fortunately, we only have 

one customer for the biofuel, so it is quiet predictable. 

RA : Do you see it as big matters? 

I1 : I don’t think so, so far, even though we cannot reduce the forecast error, we 

don’t suffer big impact because of inaccurate forecast. And if you see the 

nature of this product, biofuels is different than other fast moving products, 

it doesn’t have various specifications, it all standardised. 

RA : Ok, I get it Sir. And next, could you please explain the risks that inherent in 

your supply? This called supply risk which mostly related to your supplier 

performances.  

I1 : I get your point there, speaking of risk in supply, if we look our business in 

biofuels, there are three major components to produce biofuels; palm fruit, 

methanol, and catalyst. Since we own the plantations of palm, I don’t see an 
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big issue for that material. But, actually, even though we own palm 

plantations we cannot avoid the risk in palm supply. This is agriculture 

business that really depends on the nature of palm tree. Undeniably, the 

palm has product life cycle. It produces palm fruit after 3-5 years from the 

first implant, and then it will slightly decline and reach lowest level on the 

15th-20th year. Afterwards, we need to open new plantations by using 

deforestation. There is a risk in here, we cannot easily cut all the trees in the 

forest or burn it down, there are many procedures that we have to obey, it 

takes time and might be a big obstacle for our business development. The 

other risk is harvest time of palm fruit. It is quiet difficult to predict the 

amount of palm fruit when it harvests nowadays, because it depends on the 

weather which is cannot be forecasted accurately due to the climate change. 

For other components; methanol and catalyst, so far we never had any 

problems, we can manage it easily because we only have one point of contact 

for each component.  

RA : How frequent you transact with the suppliers? 

I1 : Well, it’s obvious, because we only face few suppliers (since we use tiered 

supplier configuration), it makes us communicate and transact with them 

very frequent. From this situation we are (mostly) never have severe problem 

with them. We work closely with them for almost 4 years, and by this fact I 

believe our suppliers is very cooperative with us. 

RA : How about with your customer? Is it the same? 

I1 : Yes, it is. It is more frequent I think, because we only have one customer. 

RA : Do you satisfy with your supplier performances? 

I1 : Yet so far, I am satisfied with them. We have developed performance 

indicator system for the suppliers, and no big issue. Of course, inevitably, 

sometimes they don’t deliver the goods punctually but most of the cases are 

because of the external factors, such as flood, or any other natural cause. 

RA : Along the way in your relationship with them, have they ever done some 

opportunist behaviour? 

I1 : Do you mean cheat or taking advantage? 

RA : Yes, such action 

I1 : Hehehe...of course they don’t. I don’t mean to be snob, but we have more 

bargaining power since we are big customer for them. there is no such 

actions that they have done so far. 

RA : Do invest some specific investment for them? Like machine, joint 

development etc? 
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I1 : No, we don’t. They know how to make the product that we order, and so far 

the meet our requirements. It might be different if we have invested some 

investment to them, it might leads to some opportunism, I guess. 

RA : Yes, I agree with you Sir. What about the customer? They are solely your 

customer. How do they behave with you? 

I1 : They (customer), implicitly, quiet have more power than us. They have many 

other biofuel suppliers, not only us, its power sometimes shown on the way 

they order. They set all the standard, distribution schedule and scheme, etc. 

Well, I think they are quiet fair so far and no such thing called cheat or trick. I 

think it is because we are big supplier for them, compare to the other biofuel 

supplier. I do not know how they act to the small supplier, I think in business 

it is common to behave like that. However, they never gave any 

disadvantages to us. 

RA : I see so it’s good then. With your suppliers, do you think you might improve 

your relationship in order to reduce the risk and increase their performance? 

I1 : At the moment, how we interact with our suppliers is not very intense. We 

just buy and they sell, no further actions such as joint development, joint 

training, etc. we do not feel we need it at the moment. However, in couple 

years, we have to build such strategy and bring socialisation up to the next 

level.  

RA : ok, i get the point Sir. What about the operational risk? is there any source 

of risk in your operations? 

I1 : In the operations, does it mean in the manufacturing? 

RA : Yes Sir, it is part of operational risk. I add more, it includes the IT and all the 

supporting activity in the supply chain. 

I1 : Ok, I start with the production process first. There are two critical machines 

in our plant; refining machine and fractioning machine. I can say this stage is 

the key for producing high quality of biofuel. Failure to do so, we are in 

danger situation. It is important to control the activity at this stage, all the 

operators and employees have to obey the procedures in using these 

machines. In fraction machine, the operators have to combine the crude 

palm oil with methanol and catalyst. The composition of those chemicals 

have to highly accurate, otherwise it cannot be a biofuel, it might becomes 

something else or even if it is extremely inaccurate can cause explosion and 

then devastate the whole facilities in the plant. I think this is the most 

dangerous risk. In the IT sector, recently, we are using integrated IT system 

for our manufacturing process and the warehouse. It has been installed by 

our IT consultant. This system links the information from procurement, 

manufacture (plants), warehouse, and distribution. I admit it is also the 

source of risk, if there is something wrong with the system, it will interrupt 

our overall operations. But along the way, there is no big problem in our IT 

system. 
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RA : Anything else in the operational risk, Sir? 

I1 : Let me think...hmmm...I think that is all. 

RA : Ok, that is fine Sir. So, the last, I would like you to explain the environmental 

risk in the supply chain? Environmental includes the social, political, 

economics, and natural disaster that might interrupt your supply chain. 

I1 : Hmm...by the fact that we are living in Indonesia and as the place where 

most of our plantations and plans are located, this country has many risks 

that can disrupt our business. Natural disasters such as; earthquake, tsunami, 

fire in the forest, and landslide mostly occur every year. Even though it never 

directly demolish our plantations and plants but it affect our operations 

especially the delivery of raw material or the biofuel itself. It is quiet frequent 

the raw material delivery and finished products delivery suffered delay due to 

natural disaster, mostly because of landslide and forest fire. Another aspect, 

in term of security in doing business, Since 2000, our country has been 

suffered for almost 10 times terrorist bombings. It always affects our 

(Indonesia) economics condition. Our currency is getting weak after the 

bomb, and it causes Wilmar’s business as well. Though, we do not feel the 

impact directly it is still a threat for us. There is always a chance for everyone 

or every business to be a victim of this terrorist’s act.  

RA : What about the economics condition? Does it has big influence to your 

business? 

I1 : well, the economic condition interrupts or fluctuates our demand pattern. 

Especially the oil price, if the oil price is high the demand of biofuels is 

increased, otherwise it decreased. But the impact is quiet deliberate, we still 

can cope with it. 

RA : I see, is there any other information Sir? Because, I think I have got very 

detail information from here, and we have spent almost spent 45 minutes. 

I1 : Hmm.. I think it is enough. If you need something don’t be hesitate to 

contact me. Ah, I think you will need these (He gives me Wilmar’s Annual 

Report and Executive Summary). 

RA : Wow, thanks very much Sir. You really help me. 

I1 : My pleasure, Angga. Looking forward for your graduation. Good luck for 

you. 

RA : Thanks Sir, Good luck for you too. 

 

-------------------------------------------------------------------end-------------------------------------------------------------- 
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