
1. Introduction 

The development of the technology that is used in the oil sector is very fast. In the 

oil refinery area, the oil mining is not only done in the land, but also at the sea. Oil 

refinery activity at the sea is done by using a Floating Production, Storage and Offloading 

(FPSO) vessel. FPSO (also called a "unit" and a "system") is a type of floating tank 

system used by the offshore oil and gas industry and designed to take all of the oil or gas 

produced from a nearby platform(s), process it, and store it until the oil or gas can be 

offloaded onto waiting tankers, or sent through a pipeline 

(http://en.wikipedia.org/wiki/Floating_Production_Storage_and_Offloading, accessed 26 

February 2007). 

Oil produced from offshore production platforms can be transported to the 

mainland either by pipeline or by tanker. When a tanker solution is chosen, it is necessary 

to accumulate oil in some form of tank such that an oil tanker is not continuously 

occupied while sufficient oil is produced to fill the tanker. Often the solution is a 

decommissioned oil tanker which has been stripped down and equipped with facilities to 

be connected to a mooring buoy. Oil is accumulated in the FPSO until there is sufficient 

amount to fill a transport tanker, at which point the transport tanker connects to the stern 

of the floating storage unit and offloads the oil. A picture of the FPSO unit, which is used 

by ConocoPhilps, can be seen in Figure 1. 
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Figure 1 Floating Production, Storage and Offloading (FPSO) unit (Source: ConocoPhilips, 2005). 

 



According to Merna and Al-Thani, 2005, risk management is a formal process that 

enables the identification, assessment, planning and management of risks. In order to 

develop an effective risk management, all levels of an organisation need to be included in 

the management of risk. These levels are usually termed corporate, strategic business unit 

and project. In risk management, all analytical, decision making and implementation 

processes are oriented to making sure that risk can be prudently managed  

To perform risk management analysis in FPSO unit, the designers, the managers 

and regulators of safety-critical production system need to balance productivity and safety 

at the same time. Without explicit recognition of the potential trade-off and a structured 

framework for evaluating the long-term effects of operations policies, decision makers 

can inadvertently jeopardize safety for improvements in short-term productivity (Baron 

and Pete-Cornell, 1999). Nagarajah (2000) pointed out that effective management of 

trade-off between an effective system design, and risks which are associated with 

technical performance, schedule, operations and maintenance, resource management and 

system decommissioning, can lead to successful system operation. In its relation with 

FPSO, the risk management needs to be allocated in order to prevent an unwanted 

situation that can ruin the whole project cycle.  

This essay, which is divided into four chapters, discusses the risks that are related 

with the used of the new FPSO and the output will be the risk statement to the 

shareholders.  The first chapter is the introduction of the essay. The second chapter 

discusses about what risk management is and also its processes. The third chapter 

discusses about the risk related with FPSO unit. The conclusion is taken place in chapter 

four.  

 

2. Risk Management 

According to Touch Group Plc. (2005), effective risk management and the 

mitigation of possible hazards in port and at sea have become a high priority for 

enterprises and governments as well as a matter of public concerns. In today’s global 

economy, with its instant communication and complex interdependent risks, pointed 

security awareness has become a necessity in organisations that historically considered 

themselves secure enough. The consequences of an incident when it occurs and its 

subsequent impact on the business can be immense.  Or in other words, the organisation 

may lose its reputation if an incident occurs in the field of work.  
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  The top management needs to involve risk management in their company. The 

reason behind this is because they have to face competition in the market. No responsible 

manager would argue against giving something thought to the competition, and taking a 

realistic account of the competitor’s capabilities (Rosthorn, 2000). They also have to be 

concerned about risk which can arise within the corporation itself. This things became a 

big issues in the very late 1990’s, where top managers and investment fund managers 

used to protect businesses against risk exposures which can arise from inside the 

company, and the requirement to be able to do so in a resource effective manner. 

DNV Consulting (2006) pointed out that  today’s oil and gas development 

prospects are typically characterised by large investments, tight time schedules and the 

introduction of new technology under unproven conditions. These challenges typically 

result in a higher risk exposure but also in opportunities that should be exploited. The 

organisation needs to build a framework for risk management that can be used for 

identifying and assessing the many types of uncertainties relevant strategy formulation of 

the organisation itself. This framework shall offer a basis for comprehensive assessment 

of uncertainty exposures and explicit consideration of the uncertainty trade-offs 

associated with alternative organisation strategy (Miller, 1992). 

 

2.1 Risk Management Process 

PMBOK (1996) system, as cited by Merna and Al-Thani (2005), has been used to 

give a brief description of the necessary risk management processes, which are risk 

identification, risk quantification and analysis, and risk response. It also includes 

maximising the results of positive events and minimising the consequences of adverse 

events.  

Risk identification consists of determining which risks are likely to affect the 

project and documenting the characteristics of each one. According to Merna and Al-

Thani (2005), risk identification consists of determining which risks are likely to affect 

the project and documenting the characteristics of each one. The inputs to risk 

identification are given as product or service description, other planning outputs (for 

example work breakdown structure and cost and time estimates) and historical 

information. The outputs are sources of risk, potential risk events, risk symptoms and 

inputs to other process.  

Risk quantification and analysis involves evaluating risks and risk interactions to 

assess the range of possible outcomes. There are mainly two types methods used in the 



risk quantification and analysis process. These are qualitative risk analysis and 

quantitative risk analysis. Qualitative risk analysis consists of compiling a list of risks and 

a description of their likely outcomes, while quantitative risk analysis often involves the 

use of computer models employing statistical data to conduct risk analysis.  

Risk response involves defining enhancements steps for opportunities and 

responses to threats, which can be divided into risk avoidance, risk reduction, risk transfer 

and risk retention. The outputs from risk response process, according to Merna and Al-

Thani (2005) are: 

• The alternative strategies for dealing with the significant risks  

• The strategy of strategies chosen for implementation in each case 

• Allocation of risk among project parties. 

 

2.2 Qualitative Risk Management Tools and Techniques 

Qualitative methods seek to compare the relative significance of risk facing a 

project in terms of the effect of their occurrence on the project outcome. Simon et al. 

(1997), as cited by Merna and Al-Thani (2005) suggest that the information obtained 

from qualitative analysis is nearly always more valuable than that from quantitative 

analysis and that the latter is not always necessary.  

The qualitative methods that are used in this essay are risk register and 

benchmarking. The data is collected from risk management identification process from 

previous project that was done by other company. 

 

2.3 Risk Management at Each Level of the Organisation 

There are three levels in the organisation where risk management needs to take 

place. They are corporate, strategic business unit (SBU) and project level. Each level has 

its own characteristic and its own scope by means how far risk management should take 

place. Risk management in these levels has to be done properly and accurately, because 

they will affect not only its own level, but also other levels.   

Corporations are profit-pursuing enterprises, whose goals include growth, 

efficiency and profit maximisation. In its relation with risk management, corporate 

strategy has to be concerned with the company as a whole and for large diversified firms 

it is concerned with balancing a portfolio of business, different diversification strategies, 

the overall structure of the company and the number of markets or market segments 
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within which the company competes (Langford and Male (2002), as cited by Merna and 

Al-Thani, 2005). 

According to Langford and Male (2001), as cited by Merna and Al-Thani, 2005), 

SBU is a part of a large firm that will have the authority to make its own strategic 

decisions within corporate guidelines that will cover a particular product, market, client pr 

geographic area. Business strategy, however, is concerned with the competitiveness in 

particular markets, industries or products. SBUs should monitor all projects within their 

organisation. Risks occurring in one project may not occur in similar projects, but those 

risks could be of such a consequence that they impact on the financial stability of the 

SBU. It is paramount that all risks reported from projects, past and present, are made 

known at SBU level. The business manager will be concerned with a wider view of 

business risks, such as interdependencies of the projects within the strategy, the overall 

financial risks of the projects, risks posed from delays in completion of tasks and sudden 

changes due to external influences (Merna and Al-Thani, 2005). 

A project is a unique investment of resources to achieve specific objectives. 

Projects are realised to produce goods or services in order to make a profit or to provide a 

service for the community. The project manager’s responsibilities are broad and fall into 

three categories: responsibility to the parent organisation, responsibility to the project and 

the client, and responsibility to members of project team. Project risk management should 

be a continuous process that can be started at any early stage of the life cycle of a project 

and can be continuous until the cost of using it are greater than the potential benefits to be 

gained.  

The risks identified at each level are dependent on the information available at the 

time of the investment and each risk may be covered in more detail as more information 

becomes available. Identified risk and risk owners are recorded on the risk register, which 

later will become a database at the SBU level. After completion of the identification and 

analysis processes, the response to these risks can be carried out. This part of the process 

is exercised through the use of risk response methods and techniques. Retained risk at 

each level will be identified in the risk register and be constantly reviewed.  

Risk statement needs to be prepared by the company to its shareholders and 

lenders, in order to show that the company will be able to handle the risk. The risk 

statement that is used in this essay will be in table format with prediction of their 

probability and impact, and also how the company would response to the risks.  
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3. Risk Related with FPSO Unit 

FPSO has several benefits. First of all, it reduces the whole project time crude oil 

refinery. Second, the crude oil from drilling platform is processed directly into the FPSO 

unit, so that the organisation does not need to build any storage vessel in order to keep the 

crude oil. Time reducing in refinery process means that the product can supplied directly 

to the customer without any delay, for example because of the delay in the oil tanker, 

which mean that it can be used for cost reduction purpose. Other benefit is that the FPSO 

can be moved easily from one site to another, so that it reduce the cost and time constraint 

for oil refinery. Figure 2 shows the principal work of an FPSO.  

 
Figure 2 The principal work of an FPSO (source: 

http://upload.wikimedia.org/wikipedia/en/8/80/FPSO_diagram.PNG, accessed 26 February 2007). 

 
Consequently, due to its limitation in shape and weight, the oil refinery facility in 

the FPSO may not be as complete as oil refinery plant at land. The construction of the 

FPSO itself has to be made appropriately so that it can be used in the extreme condition at 

the sea, such as bad weather. There will be also difficulties if the FPSO is broken down. 

The company will need to use the traditional way to refine the crude oil, which means the 

cost of production could be higher than the expectations. The company may also get 

penalties from the customer due to the delay that might be happen, because it will take 

more time to transport it to the refinery plant, process it and supply it to the customer. 

There are many modules that are installed in the FPSO, which means it has to be maintain 

carefully because if the operation of one module is failed, it will affect the operation of 



others modules. The modules of the Conoco Belanak FPSO, owned by ConocoPhilips, 

can be seen in Figure 3. 

 

 
Figure 3 Module location diagram of Conoco Belanak FPSO (source: ConocoPhilips, 2005) 

 

Due to this condition, competent communication and genuine imparting of vision 

and values become paramount to enable the organisation to make optimum decisions to 

maximise longer value. The company’s ability to identify, prioritise and mitigate risks in 

an integrated way will need to be present up and down as well as across all organisation 

levels and locations, i.e. where the risks occur and managed (DNV Consulting, 2006). 

The company cannot be satisfied with setting requirements only for itself; it also needs to 

involve its supply and contracting community to ensure they contribute to sustainable 

business and practices.  

 



3.1 Risk Statement at Corporate Level 

Companies, in any sector, that have not yet begun revising or developing their risk 

management programmes may be continuing business as normal, but they are losing our 

both on their competitive edge and the protection of their business. When a major 

incident of any sort affects a business, the response to that incident inside a well-

developed contingency planning framework can actually increase share values, according 

to one major study. An incident that is not well handled will affect share value adversely. 

In the development of the new FPSO, the company will face the competitive 

situation and price risks. This is because the market shares that the company wants to go 

in usually are already owned by others companies that already use the FPSO technology 

before. There is also a possibility that the competitor already have better technologies 

because of their company’s improvements. The company also has to maintain their price 

remain competitive due to the fluctuation of the oil price. The company also has to 

consider the pressures on prices in the market, because the price might be controlled by 

the customer if there are too many companies that take part in the competition.  

Political development and changes in legal provisions can have significant impact 

for the business. The company might lose their profit margin due to the changes in the 

political development and legal provision in the country where they take place. In order to 

reduce this risk, the organisation shall actively monitor political and legal development in 

its market, and engages dialogues with various official bodies in project of importance to 

company’s operations. Much of this engagement takes place through interest groups and 

trade organisations.  

The occurrence of the risk, mainly in the corporate level, will impact the share or 

equity price risk. The shareholder will lose some of their money in the company if the 

company failed to give their response to the risk that is occurred. The company will get a 

bad reputation in public, and due to that situation, the equity price of the company will be 

drop and make the company suffer from lose. The risk statement from the company and 

also how they will maintain the risks will give a confident to the shareholders so that they 

will invest their money in the company.  

The risk statement at the corporate level and also other risks regarding the 

development of the new FPSO can be summarised in the Table 1.  
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3.2 Risk Statement at Strategic Business Unit Level 

Many SBUs need to borrow money to finance projects. In many cases, lenders 

often require parent company guarantees from the corporation in case of default by the 

SBU. SBUs will, in some cases, use the corporation’s profit and loss accounts as a means 

of illustrating their financial stability to clients rather than their own accounts, which are 

often financially sound.  

Concentrating financial risks centrally enables risks to be spread across the 

various companies of the Group and also facilitates efficient supervision. In addition, the 

principle of separation of functions can be effectively implemented in a centralised 

manner. The risks arising from changes in exchange rates and interest rates and the 

derivative transactions entered into to hedge these risks are monitored constantly. Market 

movements in derivative instruments used as substitutes for original financial instruments 

are also subject to constant monitoring. Credit risks are present, in that the counterparty 

may not be able to perform its contract obligations. This risk of default is limited by 

engaging in such transactions only with top-rated financial institutions and by adhering to 

fixed limits. 

In the market sector, the company will face cyclical fluctuations in demand in key 

customer segments, intense competition in the sales markets and temporary surplus 

capacity due to new production plants going on stream all present operating risks in the 

product. In cyclical business, the organisations shall seek to maintain cost leadership. The 

company should expand their business activities above all in high-growth region, both to 

take part in the market development and to reduce the impact of cyclical developments in 

specific regions.  

The risk statement at the SBU level and also other risks regarding the 

development of the new FPSO can be summarised in the Table 2.  

 

3.3 Risk Statement at Project Level 

In oil and gas segment, future growth in exploration and production is largely 

based on the success of exploration activities. When searching for new reserves of crude 

oil and natural gas there are geological risks with regard to the presence, quantity and 

quality of hydrocarbons. In order to handle these risks, risk shall be spread through a 

balanced exploration portfolio. 

In the research and development sector, there is a risk that projects might not be 

continued or that developed products will not receive approval for marketing, because 
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there is a high degree of complexity and uncertainty involved in the research. The 

research and development activities have to be aimed at constantly renewing products and 

processes based on the customers’ current and future requirements. These things can be 

done by the use of new technologies.  

Procurement sector in the future, particularly in purchasing will be increasingly 

required to coordinate more closely with internal customers to develop raw materials 

purchasing scenarios. Purchasing is also responsible for hedging its raw materials 

purchase prices through the use of forward purchases or derivatives, so as to reduce 

possible negative effects in the organisation’s business result. 

The risk statement at the project level and also other risks regarding the 

development of the new FPSO can be summarised in the Table 3. 
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      Table 1 Risk statement at the corporate level. 
No. Risk Statement Probability Impact Risk Response 
1 Market shares are decreased due to the better 

technologies and improvements that are made 
by the competitors. 

Low (L) Medium 
(M) 

The company has to maintain their price remain 
competitive to get the market shares and doing some 
improvements.  

2 Environmental effect from the failed of 
recycling wastage from the product will destroy 
company reputation. 

L High 
(H) 

Implementing the ISO 14001:2004 about 
Environmental Management System. 

3 Political development and changes in legal 
provisions can have significant impact for the 
business. M H 

Actively monitor political and legal development in 
its market, and engages dialogues with various 
official bodies in project of importance to company’s 
operations through interest groups and trade 
organisations. 

4 Failed on credit risk related to the placement of 
liquid funds and to trading in financial 
instruments will impact the company reputation 
and reduce the value of the share or equity.  M H 

Minimised by setting explicit limits for the 
counterparties and by making agreements only with 
the most reputable domestic and international banks 
and financial institutions. The Group companies 
deposit all their liquid financial assets with the 
centralised treasury if local laws and control banks 
regulations allow it. 

5 
 
 
 
 

Aging assets creates a demanding setting for all 
risk management functions and can increase the 
cost (OPEX) significantly. L M 

Consistent approach to all the different elements of 
risk and a clear strategy for execution and 
implementation of the changes. 

6 Launching new method of oil refinery also 
involves risk if the method is not acceptable by 
the market or makes the price more expensive.  

L L 
Designing and manufacturing products with all due 
care simulating its product to rest their reliability 
using design methods. 

 
 



      Table 2 Risk statement at the strategic business unit level. 
No. Risk Statement Probability Impact Risk Response 
1 A rise in exchange rate and commodity price 

will make the product more expensive when 
exported to the customer outside the region. 

M M 
Use of derivative instruments such as forward 
exchange contracts, currency options, interest rate 
and currency swaps or combined instruments. 

2 Credit risks are present, in that the counterparty 
may not be able to perform its contract 
obligations. 

L H 
Engaging in such transactions only with top-rated 
financial institutions and by adhering to fixed limits. 

3 The delay in the supply of crude oil will make a 
delay in the project cycle. L H 

Long time delivery agreements and also increasing 
the number of suppliers of certain critical 
components (outsourcing). 

4 The company may expose to interest rate risk 
primarily through market value changes to the 
net debt portfolio (price risk) and also through 
changes in interest rate (re-fixing on roll-overs) 

M M 

Interest rate risk will be managed by constantly 
monitoring the market value of the financial 
instruments and by using sensitivity analysis. 

5 
 
 
 
 

Cyclical fluctuations in demand in key 
customer segments, intense competition in the 
sales markets and temporary surplus capacity 
due to new production plants going on stream 
all present operating risks in the product 

M H 

Expand the business activities above all in high-
growth region, both to take part in the market 
development and to reduce the impact of cyclical 
developments in specific regions. 

 
.  
 
 
 
 
 
 
 
 



      Table 3 Risk statement at the project level. 
No. Risk Statement Probability Impact Risk Response 
1 The activities of searching for new reserves of 

crude oil and natural gas may contain 
geological risks with regard to the presence, 
quantity and quality of hydrocarbons. 

H L 

Risk shall be spread through a balanced exploration 
portfolio. 
 

2 There is a risk that projects might not be 
continued or that developed products will not 
receive approval for marketing, because there is 
a high degree of complexity and uncertainty 
involved in the research. 

M L 

The use and development of new technologies in 
research area.  

3 Purchasing will be increasingly required to 
coordinate more closely with internal customers 
to develop raw materials purchasing scenarios. L L 

Hedging its raw materials purchase prices through the 
use of forward purchases or derivatives, so as to 
reduce possible negative effects in the organisation’s 
business result. 

4 The accident that happen due to lack of concern 
in health and safety may put bad image to the 
company reputation and also may cause the 
project’s terminate. 

L H 

Apply health and safety regulations in all area at the 
work place. Health and safety insurance for all 
employees.  

5 Trip of one element from the mechanism might 
delay all of the production processes. L H Maintenance of machineries will perform with 

appropriate and capable personnel to handle it. 
 



4. Conclusion 

Risk management is a formal process that enables the identification, assessment, 

planning and management of risks.  The top management needs to involve risk 

management in their company, because if an incident occurs, the subsequent impact on 

the business can be immense.  Or in other words, the organisation may lose its reputation 

if an incident occurs in the field of work. The organisation needs to build a framework for 

risk management that can be used for identifying and assessing the many types of 

uncertainties relevant strategy formulation of the organisation itself. 

There are three steps in risk management, they are risk identification, risk 

quantification and analysis, and risk response. Risk identification consists of determining 

which risks are likely to affect the project and documenting the characteristics of each 

one. Risk quantification and analysis involves evaluating risks and risk interactions to 

assess the range of possible outcomes. Meanwhile, risk response involves defining 

enhancements steps for opportunities and responses to threats..  

In the development of the new FPSO, the corporate will face the competitive 

situation and price risks. They also have to concern with several issues regarding 

environmental management, political development and regulations. Credit risk is another 

risk that needs to be aware in order to keep the company reputation. Other issues related 

with corporate level are aging of the assets and the introduction of the new method to the 

market. 

In the strategic business unit level, the company needs to be concerned about 

several issues related with the financial status of the project. Derivative instruments such 

as hedging, buying forward, currency options, interest rate and currency swaps might be 

used. In the market sector, the company will face cyclical fluctuations that will require the 

company to maintain cost leadership. Issues such as capacity and delivery times of 

suppliers and subcontractors and interest rate risk also need to be aware.  

Finally, in the project level, several issues regarding the health and safety and 

maintenance of machineries need to be aware. Both of these issues might have an 

implication on the production cycle. The procurement issue needs to be looked at since 

the beginning until the end of the project. 
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