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Projects have a life cycle, and termination of a project by a firm from the market is 

considered to be a part of the project life cycle. Project needs to be terminated when 

the project has failed or at the point when the company is expecting the project to fail. 

A project failure could be due to various reasons but it often results in financial losses 

to the company. If the firm is aware that the project is going to fail in advance then it 

can plan for the termination phase of the project which also allows the company to plan 

for its termination phase. Termination of a project is also expected to have an impact 

on the organization image, to have a successful project termination the project needs to 

be terminated without affecting the market value of the firm.  

At present there is no project termination model that predicts the project termination 

phase and also the company management does not know whether termination of a 

project would have an effect on the market value of the firm or not. The aim of this 

thesis work was to develop and validate an engineering economic model which 

forecasts the project termination phase from an engineering economic perspective and 



 

 

also give an insight to the decision maker whether project termination would have an 

impact on the market value of the firm or not.  

The model can be used as a guiding tool by the decision maker of the company, on 

knowing when the termination phase of the project should be, and whether termination 

would have an effect on the market value of the firm or not, instead of relaying only on 

the decision makers’ heuristic evaluation. 

The engineering economic model developed called as Project Termination Phase 

Forecasting Model (PTPFM) is able to forecast the project termination phase of a 

project and the model has been validated by analyzing four cases, one from each of the 

following industries Automobile, Airline, Defense and Telecommunication. The 

PTPFM forecasts project termination phase of the project without affecting the market 

value of the firm under the assumption that the project has a significant impact on the 

market value of the firm.  
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Chapter I 

1 Introduction 

 

1.1 Background 

Project termination is considered to be an inevitable part in a project life cycle. Project 

termination can be a successful natural termination or a failed project termination. A 

project usually needs to be terminated from the market by the firm, when it becomes a 

liability to the company. The project becomes a liability to a company when it is not 

being able to achieve the desired cash-inflow. The project could also be considered to 

be a failed project when the cash outflow is greater than the cash inflow from the 

project. Project termination decision could have an effect on the market value of the 

firm, either it could be positive or negative.  

 

1.2 Problem Statement 

The decision to terminate and when to terminate a project is decided by a project 

manager or a top management. When the project manager is primary responsible for a 

project then the project manager might take an irrational termination decision (Chulkov 

and Desai, 2008). The project manager takes an irrational termination decision    in 

order to secure his job or buy some time to switch to some other job (Chulkov and 

Desai, 2008). When a project manager tends to make such an irrational decision, then 

the top management does not know whether the termination decision taken by the 

project manager is a right decision or not. This is because the top management does not 

know have any predicting model which guides them the right time to terminate a 

project. This lack of predicting model makes the top management to go with the 

decision of the project manager which results in financial loss as the decision taken by 

the project manager is an irrational decision. 

The other problem the decision makers are facing is that when they have 

decided to terminate a project then they have to make a heuristic call on the termination 
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timing and they do not know whether termination would have an effect on the market 

value of the firm or not. Currently there is no engineering economic model that is able 

to forecast the project failure time without the assumption that the project has failed, 

when to terminate the project while minimizing financial loss to the company, and 

whether termination decision will have an effect on the market value of the firm or not.  

 

1.3 Research Question 

1. Can an engineering economic model be used to predict the termination phase 

of the project? 

2. Is it possible to predict whether termination of the project will have an effect on 

the market value of the firm by an engineering economic model? 

 

1.4 Research purpose 

The objective of this research is to create a decision model using engineering 

economics which will act as a guiding tool for the decision makers of a company to 

identify project termination phase that minimizes the losses from a financial 

perspective. The model will also provide information to the decision maker by when 

the termination phase has to begin and by when the termination phase has to end. The 

model will be first of its kind which will give the project termination phase along with 

the information whether termination would affect the market value of the firm or not.  

 

1.5 Research Objective 

1. To predict whether termination of a project would have an effect on the market 

value of the firm or not. 

2. To develop and validate an engineering economic model that would be able to 

predict the project failure time and give an insight to the decision maker whether 

termination would have an effect on the market value of the firm or not. 
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1.6 Limitation 

1. The model predicts the project failure time based only from an engineering 

economic perspective. 

2. The termination impact is measured or estimated through observing of the share 

prices of the company or the sales of the future project of the company. 

3. The model depends on the accuracy of how well the cash out flow and inflow 

of a company management is able to forecast.  

4. The model sensitivity depends on what is the opportunity cost that is defined 

by the company. For example in the era of 2000 dot com failure, all the 

companies in online retail failed thus market return rate was less and if the 

opportunity cost was based that the company was able to invest in normal  

grocery industry  then the  model would have given an output to terminate the 

project very early which is correct decision. If the company had defined 

opportunity cost of the project is very high anticipating a very good future, then 

project failure time could be delayed. 

5.  The model does not incorporate strategic business planning into it as the 

company strategy could be to make loss till sometime they are able to stabilize 

and gain market share, but in this case the model could be still valid, if the 

opportunity cost and sunk cost are well defined that sunk cost is less compared 

to the huge potential gain the company expects. 

6.  The PTPFM is found to be valid for the four business cases – Honda Accord 

project in India, United Breweries King fisher Airlines project, Dassault Rafale 

project and Telkom CDMA project in Indonesia.   

7. The PTPFM forecasts project termination phase of the project without affecting 

the market value of the firm under the assumption that the project has a 

significant impact on the market value of the firm. 

 

1.7 Benefits of the study 

The engineering economic model will help industrial engineers and management  

who work on projects to know when to terminate a project before making financial 
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losses from the project, and  to also know whether termination would have an effect 

on the market value of the firm or not.  

 

1.8  Research Outputs and Outcomes 

1. A decision model using engineering economic model that is able to forecast 

project termination phase based on predicted failure time. 

2. A model which will give the decision maker an insight whether termination would 

affect the market value of the firm or not. 

3. One peer- reviewed conference paper, containing the proposed engineering 

economic model based on analysis on historical cases. Conference: 2014 

Industrial & Systems Engineering Research Conference (ISERC). 

4. One peer-reviewed journal paper containing the validation of the proposed 

engineering economic model. Target Paper: Journal of Engineering Management 

2014.    
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Chapter 2 

 

2 Literature Review 

 

2.1 Introduction 

This literature review serves as the purpose to understand the reasons why a project 

fails and also various definition and formula that would be necessary for forecasting 

the project failure time. A literature review on Opportunity cost, Sunk Cost, Value of 

the firm, and capital budgeting has been carried out.  

 

2.2 Project Life Cycle 

The time when a project is selected by the company to the time when a project is 

dismounted from a company operation is consider to be  project life cycle of the project 

(Hormozi, McMinn, & Nzeogwu, 2000) . Project life cycle consist of four major phases 

( Larson and Gray 2011; Hormozi at.al 2000).   

2.2.1 Selection  

The selection phase is the first and the starting phase of any project life cycle (Hormozi 

et.al 2000). This is the phase were the management of the company selects a project 

from a group of potential projects which the company can pursue with (Hormozi et.al 

2000). The selection of project is based according to the company policies and goals 

(Hormozi et.al 2000).  

2.2.2 Planning  

It is the second phase of project life cycle and begins as soon as the project is finalized 

(Hormozi et.al 2000). In this phase usually the company plans on how to use its 

resources, set a budget limit for the project, and develop contingency plan (Larson and 

Gray 2011). 
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2.2.3 Executing  

This is phase were the project final goal is being carried out by a company (Larson and 

Gray 2011). The final goal could be developing a prototype or developing an 

application code (Larson and Gray 2011). It is phase were the results of execution phase 

are compared with the planned budget and schedule (Hormozi et.al 2000; Larson and 

Gray 2011). 

2.2.4 Termination    

This is the last phase of a project life cycle and it is impossible to eliminate this phase  

(Hormozi et.al 2000). The termination phase is the phase in which the company records 

the mistakes learnt from the project which has come to an end and also regrouping of 

its project member to the company original structure (Larson and Gray 2011). 

Termination of a project could leave to a positive or a negative impression on a 

company’s image (Hormozi et.al 2000). The project could leave a positive impression 

if it is terminated successfully or a negative impression if the termination phase is not 

handled successfully.  

Termination phase becomes crucial for a company when the project has failed 

because termination could leave to a negative image of the company if the termination 

is not handled properly (Hormozi et.al 2000). To have a successful termination, the 

termination phase needs to be planned earlier (Havila, Medlin, & Salmi, 2013).  

The planning for project termination phase would not be possible in case of 

premature project termination  (Havila et al., 2013). Planning is not possible because 

termination of the project could be needed to take place during any phase of the project 

life cycle (Havila et al., 2013). The time at which a project is terminated from an 

organization activity is given much importance as termination could affect the 

company’s reputation (Hormozi et.al 2000; Ng, Natrajan, Calvo and Simonton 2012). 

 

2.3 Causes of Project Failure 

This section acts as a basis to understand the various project failure causes which are 

given in the project management literature.   
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2.3.1 Market needs 

Project failure could be due to the top management not keenly following the 

development in the market or anticipating the market demand (Hormozi et al., 2000). 

One of the practical cases of poor anticipation of the market which lead to project 

closure was Mitsubishi model 380 in Australia. Mitsubishi Australia limited launched 

model 380 a large car in the market when petrol prices were increasing (Havila et al., 

2013). The car had a poor market response as the market wanted to buy a car which 

gave a high mileage (Havila et al., 2013). Mitsubshi did not anticipate the market need 

eventually leading to a project failure (Havila et al., 2013). The real reason for project 

failure was not only the project manager but also the marketing and the top 

management.  

A project launched in market already where there is fierce competition could 

result in failure of the project (Havila et al., 2013). Saab 2000 was launched in a market 

were  competition  was very high and project was called off after facing heavy losses 

(Havila et al., 2013). In an aircraft industry the average product life cycle time is 20 to 

25 years where this model stayed only for 5 years before termination was called (Havila 

et.al, 2013).  

2.3.2 Escalation of a project 

Continuing with the project beyond the appropriate time from the financial perspective 

of an organization could be considered as a one of the reason for project failure 

(Chulkov and Desai, 2008).  When a project manager is primary responsible for a 

project then the project manager might take an irrational termination decision by 

escalating the project in order to secure his job or buy time to switch to some other job 

(Chulkov and Desai, 2008).  Employers does not encourage the project manager by not 

giving him incentives when the management discover that the project as failed 

(Chulkov and Desai, 2008).   
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2.3.3 Government policies 

Changing government policies could be a reason for a project failure (Balachandra, 

1984).  One of the practical case examples of project failure due to change in 

government policy is Dassault Aviation project Rafale. The French government had 

order 66 planes for delivery from 2014 to 2019 during the last decade. The Dassault 

Aviation Rafale has no other external orders and is completely depended on the French 

government order (Naravane 2013). In 2013 due to budget cut of 4 billion euros, the 

French government cut down its order size to 26 from 66 (Naravane 2013). This made 

the Dassault aviation to lose an order for 40 aircraft because of government policy 

change. If the Dassault aviation is not able to find another customer then its project life 

cycle is to shrink because of the policy change by the French government which led to 

reduced order. 

2.3.4 Over Cost 

The most common cause of a project failure is cost overrun due to the inefficiency of 

the management as well as the project team (Kumar and Persaud, 1996). The reason 

for the project becoming expensive than expected is because the project team may be 

running the project behind schedule which is costing the company money (Kumar and 

Persaud, 1996). 

2.3.5 Top management focus 

Balachandra (1984) research says that when there are large number of Research and 

Development project being carried out at the same point of time then the probability of 

a project failing is high. This failure could be said due to the fact that management 

interest is not focused (Balachandra, 1984). 

2.3.6 Negative Emotion  

The engineering economic perspective on  whether to continue a project or not should 

be based only on the future revenue to future cost (Northcraft & Wolf, 1984). Although 

project failure is consider to be common, the project manager and team should accept 

it part of the project lifecycle and carry on without carrying the negative emotion 

(Shepherd, Wiklund, & Haynie, 2009). 
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2.3.7 Predecessor project termination 

Project termination of previous projects could leads to failure of the future projects 

(Hormozi et al., 2000). One of the example where previous project affected the future 

sales of the new project was New Coke sales (Oliver 1986). The public was 

sentimentally attached to the old coke and when it was terminated it left a negative 

impression on the Coca Cola Company and it affected the sales of New Coke when it 

was launched (Oliver 1986). 

2.3.8 Strategy flexibility 

Lack of flexibility in the strategies by the top management leads to project failure 

(Unger, Kock, Gemünden, and Jonas, 2012).  Even when the management is aware that 

the project in the  segment does not have much potential, it still goes ahead with the 

project due to the project portfolio which is in line with the strategies of the 

company(Unger, Kock, Gemünden, & Jonas, 2012). 

2.3.9 Emotional Commitment 

Emotional commitment of the management and employees are considered to be a cause 

for a project failure (Schmidt & Calantone, 1998). This emotional attachment toward 

the project is found to be very high in New Product Development (Schmidt & 

Calantone, 1998). During the final stages of product development even when the 

project scope seems to be limited, the project manager continue with project thinking 

about the past hard work (Schmidt & Calantone, 1998). This claim of Schmidt and 

Calantone (1998)  that the project manager emotional decision to continue with the 

project when it is nearing completion is in accordance with the previous  published 

experiment results with sunk cost (Boehne and Paese, 2000). In another sunk cost 

decision experiment carried out recently, the project manager tried to invest money 

even knowing that project does not have a bright prospect (Karevold & Teigen, 2010). 

The result of Karevold and Teigen (2010) also validates the claim of Schmidt and 

Calantone (1998). 
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2.4 Sunk Cost 

 The general definition of sunk cost is the cost that has been spent by the company on 

a project and cannot be recovered (Newman, Lavelle, Eschenbach 2009). When making 

a rationale engineering economic decision on whether to continue with the project or 

not, sunk cost should not be considered in the decision making process as it is incurred 

by the company and cannot be recovered (Newman, Lavelle, Eschenbach 2009).     

2.4.1 Projected Sunk cost in terms of a failed project 

 Projected Sunk cost is the expected amount of money that the company has to spend 

on a project after determining that the project has failed (Ng et.al 2012). The expected 

amount of money is the money that needs to be spent on a project to keep it operational 

(Ng et.al 2012). Sunk cost increases over time as it is cumulative (Ng et.al 2012). The 

researcher also coined that the expected amount of money spent which is considered as 

Sunk cost could be “opportunity cost in the traditional definition” (Ng et.al 2012 p1). 

 

    

Figure 2.1 Visualization of the definition for Sunk Cost 

 

 

                                      Sunk Cost = ∑ Y ……….................................................. (2.1) 

                                      ∑ Y = Q1 + Q2 + Q3+ Q4.................................................... (2.2) 
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  Where 

        ∑ Y = Minimum amount of money that an organisation needs to spend on a project 

till the dismounting phase of the project after it is assumed as a failure by the 

organisation. 

Sunk Cost can be calculated using Net Present Value method. The Net Present value 

could be based on linear or geometric gradient as shown in the figure (Ng et.al 2012). 

Where Q can be defined as either 

NPV of linear gradient function  

                                        Q =∑ 𝐺. 𝑛(
𝑃

𝐹
, 𝑖, 𝑛)𝑛

𝑛=1 ...................................................... (2.3) 

NPV of Geometric series gradient function  

                                         Gn = P (A1 (
𝑃

𝐴1
, 𝑔, 𝑖, 𝑛))…............................................... (2.4) 

2.4.2 Sunk cost in terms of failed R&D project 

The cost that is spent for establishment of Research and Development (R&D) housing 

facility and the cost that is spent on the researcher for the development of New Product 

Development is considered at least partly sunk cost (Máñez, Rochina-Barrachina, 

Sanchis, & Sanchis, 2009).  Máñez et.al (2009) quotes Stiglitz (1987) "Most 

expenditures on R&D are, by their nature, sunk costs. The resources spent on a scientist 

to do research cannot be recovered. Once this time is spent, it is spent."  

                                         S.C= I.C + T.C + U.C+ R.S............................................(2.5) 

Where 

I.C = Investment Cost on the machine. 

T.C= Training cost of the Researcher. 
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U.C= Utility Cost is considered to be an indirect cost in a research project. The indirect 

cost include  indirect labour cost i.e overhead cost, rent cost of the R&D lab space 

which was used for development of  a particular project, the electricity cost that has 

been spent on a R&D project, Ordering cost  of new component or material for the 

R&D project . High profile project needs high security networks to maintain the secrecy 

of development of the R&D project. All the above cost had been spent by company to 

complete a R&D project and these above cost were not covered in the direct cost. 

R.S= Researcher Salary. 

2.4.3 Sunk Cost in terms of negative cash flow 

 When a company invest money in a project anticipating it would be able get profit 

from it but incurs loss from the project it had invested. This negative return in the cash 

flow is considered as the Sunk cost. It becomes important at the point the amount of 

money spent on a project is more than the income. (Northcraft & Wolf, 1984 p 226).  

                                                    F=P (F/P, i, n).......................................................(2.6) 

                                                    Sunk cost = ∑ negative cash flow........................(2.7) 

Example of a cash flow problem adapted 

 

Figure 2.2 Cash flow diagram adapted from (Newnan et.al 2009 P56) 
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At time zero A positive cash flow of $ 100 

1time period from today A negative cash flow of $100 

2 time period from today A positive cash flow of $ 100 

3 time period from today A negative cash flow of $ 150 

4 time period from today A negative cash flow of $ 150 

5 time period from today A positive cash flow of $  150 

 

Table 2.1 Summary of the cash flow experienced 

The cash flow of this problem is negative at n=3 (negative cash flow > positive cash 

flow). This negative cash flow is considered to be the sunk cost according to 

(Northcraft, 1984). 

 

2.5 Opportunity Cost 

The general definition of opportunity cost is the cost of the forgone alternative 

(Newman, Lavelle, and Eschenbach 2009). When a company has decided to go with a 

project from a mutually exclusive project list then the cost that is forgone by not 

choosing the next best alternative from the project list is the opportunity cost (Newman, 

Lavelle, and Eschenbach 2009).    

2.5.1 Opportunity cost in terms of transfer pricing 

The manufacturing department of a company is not being able to meet an order due to 

its capacity requirement or sudden fluctuation in demand and is forced to a situation of 

transferring the order, to its internal or external supplier. In this case when the company 

is transferring the project to its supplier there is reduction in the profit margin to the 

manufacturing company. This reduction amount in the profit margin is the Opportunity 

Cost that the company could have gained if it was able to meet the demand without 

transferring (Horngren et.al 2011) 
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Assumption: Two mutually exclusive alternatives, their life must be equal  

                                    O.C = Transfer pricing – Outlay Cost............................... (2.16) 

 

2.5.2 Opportunity cost in terms of project selection 

To select the best project from the engineering economic perspective, project selection 

is based on the rate of return of the project (Newnan, Lavelle, and Eschenbach 

2009).The project with the best rate of return is selected from a list of other possible 

projects. The cost that is lost because of not selecting the next alternative project based 

on rate of return is the Opportunity cost (Newman, Lavelle, and Eschenbach 2009). 

Given a set of Projects whose NPV of each project belong to the subset. 

NPVn = {NPVp1,NPVp2,………NPVpn} 

NPV Best = Max {NPVn} {NPVp1,NPVp2,………NPVpn} 

The project with the highest Net present Value is selected from the subset. 

𝐹.𝑉(𝐵𝑒𝑠𝑡)

(1+𝑖)𝑛
  > 

 𝐹.𝑉(𝑆𝑒𝑐𝑜𝑛𝑑 𝑏𝑒𝑠𝑡 𝑝𝑟𝑜𝑗𝑒𝑐𝑡)

(1+𝑖)𝑛
....................................... (2.17) 

Opportunity Cost is the cost of NPV of the second best project. NPV of the second 

project is the cost forgone because of adopting best NPV project. 

2.5.3 Opportunity cost in terms of NPV 

Opportunity cost can be computed by finding the present value of the future cash flows. 

Many companies make investment in a project in order to get profit in the future. 

“Discounted cash flow models compare the value of today’s cash outflow with the 

present value of the future cash inflow.” (Horngren et.al 2009 p292). DCF method 

follow the principle that the money in hand now is worth more in the future period. 

This future value of money is consider as an opportunity cost according to (Horngren 

et.al 2009) 
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The general formula for calculating NPV is given below. (Horngren et.al 2011) says 

opportunity cost can be found out by computing Present value. DCF is synonym for 

NPV. This formula is adapted to calculate Opportunity cost in this model   

                                         NPV= 
𝐶𝐹1

(1+𝑟)1
 +

𝐶𝐹2

(1+𝑟)2
+………+

𝐶𝐹𝑛

(1+𝑟)𝑛
........................... (2.18) 

                                         NPV=∑ (𝑁
𝑡=0

𝐹𝑉𝑡

(1+𝑖)𝑡
)........................................................ (2.19) 

                                                  𝐹𝑉 = 𝐷𝐶𝐹 ∗ (1 + 𝑖)n ...................................................(2.20) 

Thus the discounted present value (for one cash flow in one of the future period) is 

expressed as: 

                                         DPV =  
𝐹.𝑉

(1+𝑖)𝑛
 = FV (1-d)n............................................(2.21) 

Where 

 DPV is the discounted present value of the future cash flow (FV), or FV adjusted 

for the delay in receipt; 

 FV is the nominal value of a cash flow amount in a future period; 

 i is the interest rate, which reflects the cost of tying up capital and may also 

allow for the risk that the payment may not be received in full; 

 d is the discount rate, which is i /(1+i), i.e., the interest rate expressed as a 

deduction at the beginning of the year instead of an addition at the end of the 

year; 

 n is the time in years before the future cash flow occurs. 

Where multiple cash flows in multiple time periods are discounted, it is necessary to 

sum them as follows. 

 

2.6 Capital Budgeting 

http://en.wikipedia.org/wiki/Discount_rate#Annual_interest_divided_by_the_capital_including_that_interest
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The company’s economical decision on whether to invest in a project or not comes 

under  the capital budgeting part (AN, Nalwade, & Parakh, 2013). Capital Budgeting 

is one of the important issues faced by the finance department of a company according 

to (Truong, Partington, and Peat, 2008). There are two types of methods in the capital 

budgeting approaches they are Discounted Cash Flow (DCF) method and non-

discounted cash flow (AN et al., 2013).  The DCF techniques are  Net Present Value 

(NPV), Internal Rate of Return (IRR);  non-discounted cash flow technique is Pay-back 

period (AN et al., 2013). According to Truong et al. (2008) only these three method 

NPV, IRR and Payback period are consider to be common method used in Australian 

industries from their survey(Truong et al., 2008). Capital budgeting decision can be 

made more effective and sensible if Monte Carlo simulation is incorporated in the 

decision making process (Clark, Reed, & Stephan, 2010). Monte Carlo simulation 

incorporates risk in the form of probability and also gives a visual understanding to the 

decision maker of what would be the mean expected cash flow in case of any random 

event occurrence (Clark et.al 2010). This makes the decision maker aware how much 

revenue could be lost based on the likelihood of the events and could plan and allocate 

funds as necessary.  

 

2.6.1 Net Present Value 

Net present value is technique categorized under discounted cash flow (AN et al., 

2013). NPV is a technique of evaluating project based on the present value of all 

expected future cash flow (Newman, Lavelle, and Eschenbach 2009). The net present 

worth converts all the cash flows to single equivalent sum at time zero using the given 

interest rate over the planning horizon (Newman, Lavelle, and Eschenbach 2009). In a 

research on South African industries regarding capital budgeting, paper published in 

2012, it was found that NPV method had a significant increase in usage in capital 

budgeting decision over the past 30 years (Correia, 2012).  
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The Net Present Value analysis are also said as Present Value or Net Present worth. 

Net present worth is computed and interpreted as follows (adapted from Newman, 

Lavelle, and Eschenbach 2009 p158). 

                                            NPV = PW of benefits – PW of cost……………… (2.22) 

 

 

 

Table 2.2 Interpretation of NPW (Newman, Lavelle, and Eschenbach 2009) 

 

2.6.2 Internal Rate of Return 

Internal Rate of Return (IRR) is consider to be one of the primary method which is used 

in decision making process while selecting projects (Magni, 2010). IRR comes under 

the Discounted Cash Flow category (AN et al., 2013). Internal rate of return is the 

interest rate at which the present worth and equivalent uniform annual worth are equal 

to 0 (Newman, Lavelle, and Eschenbach 2009). A viable project is selected when the 

IRR value of the project is greater than the minimum attractive rate of return for the 

company (Magni, 2010). If the company had a list of mutually exclusive projects then 

all the project should be ranked in an order based on the IRR value and the project with 

the highest IRR value should be selected (Magni, 2010). The formula for calculating 

IRR is adapted from (Newman, Lavelle, and Eschenbach 2009).  

   

                                            PW of Benefits – PW of costs = 0………………... (2.23) 

  

                                            NPV=0……………………………………………. (2.24) 

 

NPV Decision 

NPV > 0 Accept the project 

NPV = 0 Indifferent 

NPV < 0 Reject the project 
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Some of the limitations of IRR when used for decision making according to Magni 

(2010) is multiple rate of return which could lead non real value of IRR and IRR cannot 

be used when cost of capital is variable ( Magni,2010). This is because the cost of 

capital is assumed to be expected rate of return equal to the rate of return that has 

happened in the past (Magni, 2010). In capital budgeting survey conducted between 

1972 and 2008 in South Africa, companies in spite of its limitations, used IRR more 

extensively and relayed on IRR more than any other methods (Correia, 2012). The 

survey results from the Australian industries regarding the techniques used in Capital 

budgeting was partially different from that of South African industries, the primary 

method to evaluate the projects was using NPV method though the companies might 

also use IRR and Payback period methods in addition to NPV method (Truong et al., 

2008). 

 

 Rate of Return Decision 

ROR > MARR Accept the project 

ROR = MARR Not significant difference between 

accepting and rejecting 

ROR < MARR Reject the project 

Table 2.3 Interpretation of ROR result (Newman, Lavelle, and Eschenbach 2009). 

 

2.6.3 Payback Period 

Payback period is the estimated time it takes the company to get back the initial cost 

that it had invested in the project (AN et al., 2013). Some other payback period 

definition takes into account of the depreciation value or the interest on the initial 

investment when calculating the payback period time (Newman, Lavelle, and 

Eschenbach 2009). 

This definition is consider to be in line with the literature as different 

researchers have included or dropped some terms like (AN et.al 2013) when defining 

the payback period has neglected salvage value.  The formula for computing payback 

period has been adapted from (Newman, Lavelle, Ted 2009, p 295).  
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                    Payback Period = 𝐶𝑜𝑠𝑡 ÷ 𝑈𝑛𝑖𝑓𝑜𝑟𝑚 𝐴𝑛𝑛𝑢𝑎𝑙 𝐵𝑒𝑛𝑒𝑓𝑖𝑡…………... (2.23) 

The selection of the project based on payback period is subjective and the 

company management decision whether to invest on a project or not based on the 

payback period (AN et.al 2013). The payback period time is project dependent and the 

project could be selected if the company is willing to wait for a longer period, in some 

cases  the company might be able to wait for a longer time to take back their initial 

investment and in some cases the company might want to take their initial investment 

earlier (AN et al., 2013). Some of the limitation of the payback period are it does not 

consider time value of money, and the profit earned after the payback period is 

neglected when making an economical decision (Newman, Lavelle, Ted 2009). 

Payback period method is not consider appropriate when selecting or ranking multiple 

project due to their limitations   (Newman, Lavelle, Ted 2009). In a research which 

surveyed South African industries between 1972 to 2008 had said that usage of Payback 

period technique had decreased over the years (Correia, 2012).  

 

2.7 Value of the Firm 

It is important to know the ways to evaluate the firm value in project termination 

decision, value of the firm can be influenced by the project termination decision due to 

market reaction (De Bondt & Makhija, 1988). If the market viewed value of the firm 

greater than the value of the firm with project then termination does not have an effect 

on the market value of the firm (De Bondt & Makhija, 1988). Some of the method to 

value a company are as follows. 

2.7.1  Market approach valuation 

If the business valuator is able to find a business deal valuation which is similar to the 

industry type and size which they want to evaluate, then market approach valuation can 

be used (Dellinger, 2010). The rough estimate of the value of the firm can be calculated 

by looking at the historical data of the key financial indicators of a companies like Net 

Sales, Gross Profit, EBIT, EBITDA, Disc earnings and BVIC (McCarthy, 2009). 

McCarthy (2009) had obtained the historical sales price of business for 122 different 
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type of industries between Jan 2007 to March 2009 from Business Valuation 

Resources, Portland, Oregon. The industries were segmented according to their major 

classification of industries like Construction, Manufacturing, and services to name few 

under which the 122 industries were classified (McCarthy, 2009). The data that were 

presented are the Median Annual Revenue, Median Sale Price, and six median 

valuation multiplies like net sales, gross profit, EBIT, EBITDA, Disc earnings, BVIC 

(McCarthy, 2009). 

McCarthy, (2009) believes for getting a rough estimated value of the company 

using a market approach is that to take the top three indicator of the industry from the 

six median valuation multipliers and multiply it by the corresponding company 

performance indicator to valuate a business. 

A business valuator who is evaluating a firm using market approach method 

should be comparing sales price of the firm which are of equal size to firm that is being 

evaluated (Dellinger, 2010).  If the size are not comparable adjustment could be made 

to the balance sheets of the company to be evaluated but failure to do will result in 

inflated or under estimated value of the firm (Dellinger, 2010).  

2.7.2 Asset approach  

Asset approaches is one of the way of evaluating the value of the firm and it is not used 

often due to its limitations (Dellinger, 2010).  “The asset approach is essentially the 

liquidation value where the liabilities of the company are subtracted from the assets of 

the company leaving a net value” (Dellinger, 2010 p62). The firm estimated value could 

vary if the value of assets are made to the market value instead of book value (Dellinger, 

2010). 

2.7.3 Share value 

Public limited companies are usually listed in the stock market and value of these firm 

can be found out by their share prices (Anderson 2009). These type of stock listed 

company’s value vary daily and is closely monitored by the shareholders (Anderson 

2009). This way of evaluating firm value is possible with companies which are 

publically traded and not possible with firm that are not publically traded (Anderson 
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2009). When a public traded company terminates a project it can have an effect on the 

share value of the firm thus having an effect on the market value of the firm (Statemen 

and Sepe, 1989). The market value of the firm goes up if the project terminated is 

consider a liability to the company as shareholder increase the share price by evaluating 

the company value at a higher price (Statemen and Sepe 1989).  

 

 

2.8 Operational definitions 

The section acts as the basis to understand the various definition of opportunity cost, 

and sunk cost, before proposing the operational definition of thesis with the insight of 

knowledge gained from the literature review. The first section consist of table which is 

the literature review of the different definition of opportunity cost (OC) and sunk cost 

(SC) from the perspective of project budgeting decisions.  In the second section the 

operational definition in context of this thesis is defined. 

 

2.8.1  Review of OC, SC definitions  

The opportunity cost (OC) definitions that are quoted in the literature are tabulated.  

Definition Original 

author 

 In the context of this thesis 

“ An opportunity cost is the benefit that is 

foregone by engaging a business resource in a 

chosen activity instead of engaging that same 

resource in the forgone activity “ (p38, 2009) 

Newman, 

Lavelle& 

Esechenba

ch (2009) 

The profit that a company will be losing from 

not investing in particular project because it has 

invested the same money in some other 

business. 

“Opportunity cost is the difference between the 

profit had the correct policy been adopted and 

the profit resulting from the policy obtained “ (p 

249, 1977) 

Leininger 

(1977) 

If the company is in a business and there is a 

potential of extra sales if the company has 

adapted a particular technology then the extra 

profit they would have gained. 

“The cost of foregone opportunities or in other 

words a comparison between the policy that was 

chosen and policy that was rejected” ( Spencer& 

Siegelman, 1964,quoted by Mcrae1970,p 316) 

Spencer & 

Siegelman 

(1964) 

quoted by 

McRae 

If the company policy decide to not to invest in 

a project then the opportunity cost is the cost 

that the company would have got if they had 

invested in the project due to company policy 

change of investing 

“Opportunity cost is the revenue sacrificed by 

not using the system in its most profitable 

alternative use. Opportunity cost is an output 

measure of cost. (Mc Rae 1970, p320) 

Mc 

Rae(1970) 

The amount of money the company has lost 

because of not utilizing its resource in the best 

profitable business it could have is the 

opportunity cost.  
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Table 2.4 Opportunity Cost Definition 

 

The different sunk cost definitions that are quoted in the literature are tabulated 

Definition Original author  In the context of this thesis 

Projected - Sunk cost. The expected 

amount of money that the company has to 

spend on a project to keep it operational 

after determining the project has failed. 

Sunk cost is cumulative and increase over 

time.  It should be calculated as cumulative 

from the point the project has been declared 

as failed project.  

Ng, Natrajan, 

Calvo and  

Simonton 

(2012). 

“In this model, Sunk cost is the projected 

investment after the project was declared as a 

failure. It is the minimum investment that an 

organization needs to invest in order to 

maintain the façade that the project is doing 

well. Sunk cost is cumulative starting from the 

time of project failure, and does not include 

prior investment. Sunk cost increases over 

time, as it is cumulative “(2012, p3).  

The cost that is spent for establishment of 

Research and Development housing 

facility and the cost that is spent on the 

researcher for the development of New 

Product Development is considered at least 

partly sunk cost  

Mandez et.al 

(2009) quotes 

Stiglitz (1987) 

Most expenditure on R&D are, by their nature, 

sunk costs. The resources spent on scientist to 

do research cannot be recovered. Once this 

time is spent, it is spent. (1987.p 889) 

When a company invest money in a project 

anticipating profit from it but incurs loss 

from that project, the loss that is incurred 

by the company is the Sunk cost. It 

becomes important at the point the amount 

of money spent on a project is more than 

that of income.  

Northcraft & 

Wolf (1984) 

“Sunk cost are the negative cash flows 

experienced in anticipation of future 

compensating positive cash flows. Without 

flow of revenue and cost, one cannot have 

sunk cost. If cost and revenue occur in a single 

decision or time period, there can be no sunk 

cost. Sunk cost are of interest after a project 

has started and the point in the budget reached 

at which costs spent exceed revenues realized” 

(p 226) 

Sunk cost is the amount of money that the 

company has invested in a project, this 

amount of money cannot be gained back. 

When making a rationale engineering 

economic decision on a project sunk cost 

should not be taken into account. Once 

sunk cost is incurred it is incurred and does 

not change with the decision taken. 

Frank and 

Bernanke 

2006,10; 

Mankiw 2004, 

297 

 

Sunk costs are costs that have already been 

incurred and cannot be recovered. Sunk costs 

do not change regardless of which action is 

presently chosen. Therefore, an individual 

should ignore sunk costs to make a rational 

choice. Introductory textbooks in economics 

present this as a basic principle of rational 

decision making 

Table 2.5 Sunk cost Definition 

2.8.2 Operational definition in terms of project termination 

The following are the proposed operational definition for this thesis based on the 

literature review which is shown in the previous section. Sunk cost is termed as 

“ The maximum alternative earning that might 

have been  obtained if a productivity good, 

service, or capacity had been applied to some 

alternative use” Horngren (1972)  

Horngren 

(1972) 

quoted by 

McRae 

The amount of money the company has lost 

because of not utilizing its resource in the best 

profitable business it could have is the 

opportunity cost. 

“ The cost of an action is the value of the 

alternative opportunity given up by choosing the 

action rather than the alternative (Jensen, 1982, 

p48) 

Jensen, 

(1982) 

When the company decision is not to be in a 

business then the amount of money the 

company would be losing because of not being 

in the business  



 

23 

 

projected sunk cost (PSC) henceforth in this thesis. Sunk cost in literature is defined as 

the cost that is actually lost by the company. This research is about forecasting, and 

sunk cost is projected loss that the company would incur based on the forecast. The 

following are definitions of opportunity cost, sunk cost and when the project could be 

consider as non-profitable project.   

2.8.3 Opportunity cost – Project termination 

In a project termination decision, opportunity cost is the forgone benefits by the 

company, because of their continuing investment in a failed project, which does not 

allow them to invest in their next best alternative. In case the decision is to terminate 

the project then opportunity cost is the potential forgone benefits by the company, if 

they were to continue its investment in the project.   

2.8.4 Projected Sunk cost – Project termination 

In a project termination decision the projected sunk cost is the operational cost that has 

to be incurred by the company to keep the project running after it has been 

acknowledged as a failed project by the company. Projected sunk cost increases over 

time as the running cost becomes a cumulative investment for the company over the 

years to keep the failed project running which is not yielding the company any profit. 

2.8.5 Project non- profitable time  

A project becomes a non-profitable project at the point when the forecast indicates that 

project will not return any profit for the operational cost invested by the company as 

projected. The project failure can be identified if any one of the things is found to 

happen 

 When the sales of project decreases below a level making the company not able 

to generate profit from the project. (Balachandra, 1984). 

 When there is a sudden decrease in demand due to the change in customer 

requirement that has happened because the customer are now towards a better 

and economical project. (Balachandra, 1984). 

 Number of end user of the company decreases - Management call depends on 

the type of industry (Shenhar and Dvir 2007). 
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 Market share decreases - Management call depends on the type of industry 

(Shenhar and Dvir 2007). 

 Cash flow – When the company expects negative cash flow (Shenhar and Dvir, 

2007) because the revenue spent on the project exceeds the revenue realized. 
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Chapter 3 

3 Methodology 

 

 This chapter proposes a project termination forecasting model that would allow the 

decision maker of the company to make a rational decision on when to terminate a 

project. A detail discussion about the methodology followed is carried out. The 

business cases that were selected to validate the model are explained in detail along 

with the operational definition that would be used in each case. In the last part of this 

chapter, the engineering economic technique that would be used to validate the 

proposed project termination model is discussed. 

 

3.1 Proposed project termination decision model 

Project termination is considered to be a part of any project lifecycle, and it is 

impossible to eliminate this phase (Hormozi et al., 2000). “ Organizing a project's 

termination process is especially important when it has failed because of the lasting 

impact on future project as well as the organization's image ” (Hormozi et al., 2000, 

p45]. Because of the lasting impression that a project leaves on a company's name it is 

necessary to have a successful project termination. For a successful project termination, 

the termination phase needs to be planned and budgeted, but this may not happen in a 

premature project closure (Havila et al., 2013). A project termination event can be a 

successful or an unsuccessful event depending on the time when it is terminated from 

organisational activities (Hormozi et.al., 2009).  

This Project Termination Phase Forecasting Model (PTPFM) is a decision 

model that can be used to forecast when a project should be terminated from an 

engineering economic standpoint. Ng.et.al (2012) theorized that the period when a 

failed project should be terminated can be determined through opportunity cost, 

projected sunk cost and their difference. Ng et.al (2012) believe that for a company not 

to incur more loss from a failed project the company has to terminate the project from 

the organization by the time when the projected sunk cost (PSC) of the project equals  

opportunity Cost (OC) of the project. For a successful project termination there should 
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be considerable time required for terminating the failed project (Ng et.al, 2012). It is 

important for the firm to know in advance when to start the termination phase of the 

project and by when the termination phase of the project should end.  

According to Ng et.al (2012) the project termination phase of the project should begin 

at a point of the project lifecycle when the difference between opportunity cost (OC) 

and projected sunk cost (PSC) equals projected sunk cost of the project (PSC). The 

termination phase of the project should end at point when OC of the project equals PSC 

of the project (Ng et.al., 2012). 

When the project manager is primary responsible for a project then the project 

manager might take an irrational termination decision on when to terminate a project 

(Chulkov and Desai, 2008). This decision making model would be able to make project 

termination decision more a rational approach as it eliminates personal biases of the 

project manager to some extent. When the top management is not involved in day to 

day operation of the project still the top management of the company would be able to 

know, whether the planned termination phase as proposed by the project manager is 

the ideal termination phase for the project, from a financial standpoint of the project.  

The decision model allow the decision maker of the company to plan for the 

termination phase of the project. When the decision maker is aware that the project 

termination phase has to start then the decision maker can start taking back the 

resources from the project, start reducing inventory to bring it to zero when the project 

is completely terminated. 

The most important thing of the model is that the company will know when to 

stop investing in a project from an engineering economic perspective. Due to project 

manager’s emotional commitment towards the project can make the company continue 

investing in the project anticipating a better future, based on the heuristic decision of 

the project manager. This proposed theoretical model is built in order to provide a 

validated theoretical model   that can be used by the industries.  
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PTPFM (1)

If there are any 
indicator variable 

(2)

Identify three 
scenarios for the 

project (4)

Define Opportunity 
cost and Sunk cost 

for the case (5)

Compute OC, SC and 
OC-SC for all three 

scenarios.(6)

Generate graph for 
all three scenarios 

(7)

No

Yes

Determine Project 
Termination phase 

(8)

End (10)

Determine the non 
profitable point of 

the project (3)

Decision Maker 
Satisfied (9)

Yes

No

Check for project 
failure indicator 

variables (2)

 

Figure 3.1 Flowchart to demonstrate steps involved in PTPFM (Number in 

parenthesis corresponds to the Step number in following table) 
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The following are the steps that a decision maker of company needs to follow to use 

PTPFM 

Step 

No 

Description 

1 Project termination phase forecasting model (PTPFM) -  

The model forecasts when the termination phase of the project should begin and by when the termination 

phase of the project should end. When the decision maker of the company feels that the project is not 

able to achieve the desired goals of the company, then the decision should use this model to know when 

the project should be terminated from the operational activities and also when the termination phase of 

the project should start. This model acts as a guiding tool for a company to know by when the company 

has to stop investing in a project which is going to fail.  

2 Project Failure Indicators- 

The following are some predetermined project failure indicators to know whether the project is going to 

fail or not. These project failure indicators are a collection of factors that help the company to decide 

whether their project is going to be profitable or not.  

Criteria  

 If there is one or more count of yes then the company should use PTPFM to determine the 

project termination phase.    

  If the count of yes is zero, then at this point of time the project is not going to fail based on the 

current forecast, and should use the model again if there to be any change in forecast. 

 

Indicators : Check yes for the indicator if any one of the criterion is true Yes No 

a) Projected and or actual decrease in sales, e.g. 

 The actual or projected sales decrease below the sales expected at 

project launch.  

 The sales forecast for the coming years are not in line with the project 

strategic goals.   

  

b) Projected and or actual decrease  in profit, e.g. 

 The profit from a project decreases below the planned return on 

investment  

 The payback period of project is extending from the actual expected 

time.  

 The profit forecast for the coming years are not as expected as during 

the project launch. 

  

c) Projected and or actual increase in operational cost, e.g. 

 The operational cost forecast increases over the earlier planned 

operational cost, when the project was launched 

 

  

d) Potential decrease in market value of the firm, e.g. 

 The market value of the firm is decreasing because of the shareholders 

of the project are under the impression that the project is not returning 

the desired profit.  

  

e) Government Policies, e.g. 

 Expected or actual change in government policies which could 

potentially affect sales of the project. This is especially true when the 

company business is dependent on the government as the main 

consumer. Change in government body or policies could have an effect 

on project failure. 
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f) Change in technology, e.g. 

 The company predicts that there could be reduced demand because of 

technology change.  

E.g. – When there was a change in demand for fuel efficient cars because 

of the latest technology development in fuel efficient engines, the 

automobile manufacturing companies which failed to adapt this latest 

technology resulted in poor sales. Refer to Mitsubishi, A 380 case in 

Australia, and Honda Accord case in India. 

 

  

                                                                                   Total   
 

3 Determine the projected non profitable point of the project: 

 The projected point in time when the project would not be able to return the desired profit for 

the company. 

 This non profitable point of time has to be determined by the decision maker taking into 

consideration of the company’s strategic goals and financial perspective of the project.     

4 Identify the three possible scenarios for the project that can happen in terms of sales and profit from the 

project for the years to come, categorizing it as worst case, most likely case, and best case. 

a) Worst case: The minimum amount of profit that a company can expect from the project being 

considered. 

b) Most likely case: The expected profit that is most likely to be obtained from the project.  

c) Best case: The maximum profit that a company can get from the project. 

5 

 

 

 

 

 

 

Define Opportunity Cost(OC) 

Opportunity cost can be defined by the company depending on their perspective of the project.  

  

If the company decides to 

a) Continue its investment in the project: 

 Opportunity cost is the potential profit that the company would be losing from its next best 

alternative due to their continued investment in a failed project. 

b) Not to continue its invest in the project: 

 Opportunity cost is the potential profit that could have been yielded from the project if they had 

continued their investment in the project which their considering to terminate. 

 

Define Projected Sunk Cost (PSC) 

The projected sunk cost is the operational cost that has to be incurred by the company to keep the project 

running after the non-profitable point of the project 

6. Compute the OC, PSC, OC-PSC based on the definition for the three scenarios: worst case, most likely 

case, best case 

 

Example: This table is used to show how OC, PSC, and OC-PSC is calculated. The non-profitable point 

is determined as the year 2009 and the forecast is done for five years, 2009 to 2013. 

  

Projected Sunk cost  

 The projected non-profitable point of the project is consider as 2009, and that’s when the 

projected operation cost of the project starts becoming the projected sunk cost of the project. 

The projected sunk cost for the  

  

  The projected sunk cost starts increasing if the project is kept running for several years after the 

projected non-profitable point, as it becomes a cumulative investment to the company. In this 

example the projected operational cost (POPC) for each year from 2009 to 2013 is $ 500. 

 

The projected sunk cost in 2009 

              PSC 2009  =  POPC2009                                                                                                                                                                  
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                            = $500 

The projected sunk cost in 2010 

              PSC2010  = PSC 2009 + POPC 2010 

                                          =   500 +  500 

                            =  $1000 

The projected sunk cost in 2011 

             PSC2011  = PSC 2010 + POPC 2011  

                                         = 1000 + 500 

                           = $ 1500 

The projected  sunk cost in 2012 

             PSC2012  = PSC 2011 + POPC 2012  

                                         = 1500 + 500 

                           = $ 2000 

The projected  sunk cost in 2013 

             PSC2013 = PSC 2012 + POPC 2013  

                                        = 2000 + 500 

                           = $ 2500 

 

Opportunity cost 

If the organization decides to continue investment in failed project 

a) Company decision to continue investing in a project: 

 In 2009, opportunity cost is the total Projected Profit (PP) that could be gained from next best 

alternative project, for the projected five year period. In this example the next best alternative 

provides the following profits.  

 

      Opportunity cost in 2009  

            OC2009  = ∑ PP 2009 + PP 2010 + PP 2011 + PP2012 + PP2013 

                                     =  600 + 700+ 700+500+500 

                         =  $ 3000   

 

 The opportunity cost starts to decrease in the year 2010, as the potential profit for the year 2009 

is lost at the starting of the year 2010. Following show how opportunity cost for each year is 

computed 

 

Opportunity cost for 2010 

             OC2010  =  OC2009  − PP 2009 

                                      =   3000 – 600 

                         =  $ 2400 

Opportunity cost for 2011 

                              OC2011  =  OC2010  − PP 2010 

                                       = 2400  - 700 

                          = $ 1700  

Opportunity cost for 2012 

               OC2012  =  OC2011  − PP 2011 

                                                                 = 1700 – 700 

                           = $1000 

Opportunity cost for 2013 

               OC2013  =  OC2012  − PP 2012 

                                                                = 1000 – 500 

                                           =  $500 

 

b) If the Company decision is to not to invest in a project: 
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 At the starting year, opportunity cost is the total profit that could be gained for the projected five 

year period, if the company continues to invest in a project which they are considering to 

terminate.   

                 

                 OC2009 = ∑ PP 2009 + PP 2010 + PP 2011 + PP2012 + PP2013 

                                          =   700 + 600 + 1000 + 1000 +700 

                             =  $ 4000   

 

 The opportunity cost starts to decrease after the first year, as the potential profit is lost each year 

from the project. Opportunity cost for 2010 

               

                  OC2010  =  OC2009  − PP 2009 

                                    =  4000 – 700 

                              = $ 3300 

 

Opportunity cost for 2011 

                OC2011  =  OC2010  − PP 2010 

                                            =  3300 – 600 

                            = $ 2700 

Opportunity cost for 2012 

                OC2012  =  OC2011  − PP 2011 

                            =  2700 – 1000 

                            =  $ 1700 

Opportunity cost for 2013 

                 OC2013  =  OC2012  − PP 2012 

                             = 1700 – 1000 

                                             = $ 700 

 

 The projected profit for the last year is subtracted from the total opportunity cost at the start of 

next year. 

 

Year Continue its investment in the project Not to continue its investment in the 

project 

OC ($) PSC ($) OC-PSC ($) OC ($) PSC ($) OC-PSC ($) 

2009 3000 500 2500 4000 500 3500 

2010 2400 1000 1400 3300 1000 2300 

2011 1700 1500 200 2700 1500 1200 

2012 1000 2000 (1000) 1700 2000  (300) 

2013 500 2500 (2000) 700 2500 (1800) 
 

7 Generate graph based on Opportunity cost, Sunk Cost and the difference between OC and SC for all three scenarios. 

Plot the graph as dollar vs time. See step 8 for an example of the graph. 

8 Determine project termination phase: This is generic output of PTPFM. It is shown here on how to 

determine the project termination phase. 
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Continue investment in the project 

 The point where line A is marked on the graph is the time when the termination phase of the 

project has to start.  

 The project termination phase should end at a point where B is plotted on the graph.  

For a company to continue with the project beyond point B would result in financial loss to the company. 

 

From the graph generated for all three scenarios worst case, most likely case, and best case, determine 

the project termination phase in the same way as explained for the generic case above. The termination 

time period that is most suitable based on the strategic goals and financial feasibility for the organization 

from the three scenarios can be used.    

 

Not to continue investment in the project 

 The point where the first box is plotted on the graph below is the time when the termination 

phase of the project has to start.  

 The project termination phase should end at a point where second box is plotted on the graph.  

For a company to continue with the project beyond second box of the projected would result in financial 

loss to the company. 

 

From the graph generated for all three scenarios worst case, most likely case, and best case, determine 

the project termination phase in the same way as explained for the generic case above. The termination 

time period, that is most suitable for the organization from the three scenarios can be used.    
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9. If satisfied with the termination phase, end PTPFM; if not, go back to step 3 and redefine the non-

profitable point of the project. Decision makers are encouraged to explore various non-profitable points 

for the project to see the implication. 

10 End- Based on the PTPFM, the decision maker can make rational decision on when to stop investing in 

a project. The termination point forecasted by the PTPFM is the point when the operational cost exceeds 

the returns on investment from the project.   

 

Table 3.1 Guideline to use PTPFM 

3.2 Business cases 

The four historical business cases that are used in to validate the proposed PTPFM are 

cases of projects of company that had failed or terminated from the market. The data 

of these failed project cases are collected and used as a source to validate Project 

Termination Phase Forecasting Model (PTPFM). The data that was necessary to 

validate the model was obtained from the various annual reports of the company, press 

releases and news articles. The details of the cases on the how each cases is used to 

validate PTPFM is explained in detail in appendices A, B, C and D. The four business 

cases are as follows. 

3.2.1 Dassault Aviation – Rafale project 

Dassault aviation is a French aeronautical company which manufactures business jets 

and fighter planes (Dassault Aviation). The company is the manufacturer of the some 

well-known fighter jets like the Mirage which are now part of the many countries air 

force (Bennet, 2012).  From 1975 till date, the Dassault Aviation have sold more than 
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7500 civil and military aircraft to about 75 countries (Dassault Aviation). In 1985, the 

company started the project work for developing the fighter jet Rafale which was 

funded by the French government (Bennet, 2012) . After decades of research work the 

company finally handed over the first Rafale to the French Navy in 2001 and it became 

operational in 2004 for the French Navy (Defense Industry Daily staff).  The Rafale 

became operational for the French Air force in 2006 (Bennet, 2012). The Rafale was a 

multi combat fighter jet which was categorized as 4+ generation in the fighter jet 

classification (Defense Industry Daily staff). The fighter jet had the capabilities of 

carrying nuclear missiles and refueling when air-borne (Defense Industry Daily staff). 

The Rafale became a battle proven fighter jet when it was used in NATO operation in 

Afghanistan, Libya war and Mali (Milewski, 2014)  

The Rafale projects primary competitors are the Eurofighter Typhoon project 

which was funded by the Britain, Germany, Italy and Spain, Boeing’s F15, F/A 18 

Hornet, Mig 35 by Russia, Saab Griper 39, Lockheed Martin F 16 (Defense Industry 

Daily staff). The Lockheed Martin F 22 is the only other multi combat fighter jet and 

it belongs to 5th generation of the fighter jet classification (Lockheed Martin). All other 

fighter jets listed above other than the F22 belong to fourth generation (Defense 

Industry Daily staff). The F 22 fighter jet is not for export to other countries because of 

the US government policies (Defense Industry Daily staff, 2013) . Unlike the F 22 all 

the other fighter jets listed above are allowed to export to other countries as the 

governments itself has been keen on getting business for its companies (Defense 

Industry Daily staff). 

Over the last 15 years, many country air forces have made sales order to these 

fighter jet companies (Defense Industry Daily staff). After analyzing several news 

articles these information of sales order by different countries are tabulated in the table 

3.4. This table consist of only the sale of fighter jet deals that took place through a 

transparent bidding process. A transparent bidding process in this thesis means that the 

countries air forces considered all of these fighter jets before making the sales order. 

There were some fighter jet deals which were part of mutual agreement between the 

country air force and the fighter jet manufacturer country government. These deals 
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were considered as close bidding process and in this countries did not consider all these 

six fighter jets before making their decision to buy their fighter jets.   

   

Countries Decision year Units Orders went  Reasons believed for the 

selection/ Rafale 

South Korea 2002 40 F 15 Political 

Singapore 2005 12 F 15 Political 

Netherland 2006 37 F 35 Wanted fifth generation 

Norway 2006 52 F  35 Wanted fifth generation 

Saudi Arabia 2006 72 Eurofighter 

Typhoon 

- 

Morocco 2007 18 F 16              - 

Singapore 2007 12 F 15 Political 

Switzerland 2011 22 Saab Gripen 39             - 

Brazil 2013  Saab Gripen 39 Operational cost is higher 

Decision taken but yet to be signed 

India Expected to be 

signed in 2014 

126  Rafale Enemy does not have; Transfer 

of technology 

Countries which are considering buying Rafale but no decision has been taken. Decision expected to 

be taken in the next three years 

Qatar TBD 72           - 

Kuwait TBD 28           - 

Malaysia TBD 18          - 

UAE TBD 60          - 

Canada TBD 65  Only if F-35 is not ready for 

operation by 2016 

Table 3.2 Rafale’s lost opportunity in exports and country that are considering. 

The market competition in sale is expected to happen until 2017 before the fifth 

generation aircraft set to replace this 4th generation fighter jets. The F 35 fighter jet 

project that is being carried out by Lockheed Martin is going to becomes combat ready 

only by 2018 as said by the UK government which is Lockheed Martin F35 customer 

(BBC NEWS UK, 2014) This fighter jet fifth generation flight that would be allowed 

to export by US government as the program itself included 11 countries (F-35 

Lightning II). 

India is the largest importer of defense equipment in the world followed by 

China (KK, 2013). India has collaborated with Russia in a project to develop fifth 

generation fighter jet and is likely to produce its first fifth generation fighter jet by 2017 
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(Radyuhin, 2013). China is developing its own fifth generation fighter jet Chengdu J20 

and it is expecting it to be operational by 2018 and it is likely to export this fighter jet 

to other non US allies’ (Cameron, 2014) . 

The fifth generation fighter jets are far more superior in war fighting capabilities 

and it is near to visible in radar (Shukla, 2014). If all these three fighter jet projects are 

developed on time then it is highly unlikely that these 4+ generation fighter jet will 

make a huge sale after 2019. Also India and China world two largest importers of 

defense will not be interested in these 4+ generation fighter jets as they would have 

their own fifth generation fighter jets. 

 

3.2.1.1 Rafale the failed project 

The French government had spent about 50 billion dollar till 2011 for the Rafale project 

for producing 180 fighter jets which includes the Research and Development cost 

(Bennet, 2012). These 180 fighter jet was planned to be inducted into the French 

Airforce from 2000 to 2019 (Defense Industry Daily staff). Dassault aviation business 

rely much on foreign market, as a fact 67 percent of Dassault aircraft which have been 

produced till now have been exported (Dassault Aviation annual report 2008). The 

Rafale project was developed to be a very successful project in terms of export sales  

(BBC News, 1998). The Rafale project has never been able to get even a single order 

signed in the export market till now (Bennet, 2012). Since 2000, the Rafale fighter jet 

had been considered by different countries for their respective air forces but it has lost 

8 countries order till now (Defense Industry Daily staff). The Dassault aviation has 

come close to seal an order with the Indian government for 126 fighter jet at an 

estimated cost of $ 11 billion as of 2012 (Bennet, 2012). The Indian government had 

selected the Rafale fighter jet over the Eurofighter Typhoon, USA F16 and F 18/A, 

Russia Mig 35 and Sabb Gripen 35  (Pandit, 2012). Even though the deal is expected 

to be signed in another six months from now, the order as of now has not been signed 

(Gokhale, 2014) . The Dassault aviation has a potential opportunity of being sold in 5 

countries where a decision has not been taken till now refer table 3.4 for the countries 

(Defense Industry Daily staff) (RAHIR, 2013). 
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Leaving the Indian order the company which is yet to be signed the Dassault 

aviation company has not been able to get an order from a foreign government. The 

Dassault aviation only customer for Rafale project is the French government (Bennet, 

2012). At the end of 2013, the French government in its budget for 2014- 2019, decided 

to cut down their budget for fighter jet procurement by 4 billion euros which made 

them to cancel the order of 40 Rafale fighter jets (RAHIR, 2013) . At the end of 2013 

the Dassault Aviation Company has delivered 126 fighter jet to French government and 

only 26 fighter jets were order over the period 2014-2019 instead of the remaining 180 

fighter jets ordered (Naravane, 2013) (RAHIR, 2013) From the annual report of 

Dassault Aviation (2006 to 2013) the production of Rafale project every year is 

tabulated. The annual reports from 2000-2005 could not be accessed. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.3 Dassault Rafale production rate (Dassault Annual report 2006 – 2013) 

When the French government cut down their order in 2013 the company CEO 

reacted “The CEO of Dassault Aviation, the company that makes the aircraft, warned 

that anything below 11 per year would be commercially unviable for the company” 

(Naravane 2013). The French defense minister on June 2013 had said that Dassault 

aviation should look for export order to continue with the Rafale production line after 

2016 indicating that the French government would not order more (RAHIR, 2013).  

From an engineering economic perspective it could be interpreted that 11 fighter jet 

production is the breakeven point. The company production plant had the capacity of 

producing 15 fighter jets in 2006 and on an average has produce around 14 fighter jet 

from 2007 to 2009 (Dassault annual Report). The production schedule indicated that 

Year Production rate of Rafale  

2000-2005 26 

2006 15 

2007 13 

2008 14 

2009 14 

2010 11 

2011 11 

2012 11 

2013 11 
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the company was not making profit from 2010 because they were making only 11 

which was the break-even point for keeping the Rafale production line running. 

This case is suitable case to validate PTPFM where the Dassault Aviation has 

continued with the non-profitable Rafale project, which made no profit for the Dassault 

Aviation. From 2010, Dassault aviation was only able to break-even without making 

profit. 

 

Ad hoc operational definition for this case  

Opportunity cost: If the Dassault Aviation Company is planning to terminate the Rafale 

project the forgone benefits from potential sales of Rafale fighter jets because of not 

being in the business is the opportunity cost.  

Sunk Cost: Sunk cost is amount of money that the Dassault Aviation Company was 

investing in the Rafale project to keep it operational from 2010. The operational cost 

of producing 11 fighter jets a year will be the sunk cost in this case. 

Non profitable point: The Rafale project was not able to make sell more than the 

breakeven point because of lack of sales orders. The investment by the company in the 

Rafale project was not able to return them any profit after 2010 as they have failed to 

sell more fighter than the break- even point. 

Note: The Indian and Indonesian business cases money representation are in their 

respective country currencies Indian rupee (₹) and Indonesian rupiah (IDR). The 

currency are not represented in dollars due to market volatility which could affect the 

model.  

3.2.2 United Breweries Holding Group – Kingfisher Airline project 

United Breweries is the leading beverage manufacturing company in India and it has 

presence in 52 countries across the world (United Breweries 2014). The company also 

own the Formula One team “Force India” (Force India 2014). The United Breweries 

Holding Group is the company that owns the United Breweries Spirits and beers, Force 

India and Kingfisher Airline to name few of their business has an annual sales of over 

four billion US dollars (Force India 2014). 
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Figure 3.2 United Breweries Holding group and its subsidiary business 

The United Breweries Holding Group (UBHG) entered the airline business in 2003 but 

began its operation only in May 2005 (The Hindu 2012). The airline business was 

called as Kingfisher Airline and became a stock listed company in Bombay Stock 

Exchange only in June 2006.The Company decided to buy 26% stakes of Air Deccan 

in 2007, which was having a market share of 18% in Indian market (Sarkar, 2007). The 

Kingfisher Airline Company in combined with Deccan had a market share of 29% after 

the merger (Sarkar, 2007). Instead of acquiring Deccan Airways, Kingfisher Airline 

made a reverse merger (Giriprakash, 2012). After the merger at the end of 2007 the 

company named the Deccan Airline as Kingfisher Red and focused its service as a low 

cost airline. Kingfisher Red became the subsidiary company of Kingfisher Airline 

which dealt with the premium class segment (Giriprakash, 2012). The merged company 

had the biggest market share in India for the first quarter 2009 (CAPA 2009). 

The Kingfisher Airline (KA) since its inception in 2005 has never yielded profit 

for any financial year (King Fisher annual report 2007-2012) and (UBHG annual report 

2005 and 2006).  But in 2012 the airline due to heavy losses and not having the ability 
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to pay the loan made the leaser to  seize the aero planes which made them to run very 

few flights which made the market share of Kingfisher Airlines to shrink to 5.4 % for 

the first quarter of 2012 (Economic times 2012) from 29% (ET Bureau, 2011) . 

 

 

 

 

 

 

 

Table 3.4 Kingfisher airline losses for the year 2005- 2013 (KA Annual Reports) 

From looking at the losses that the Kingfisher Airline has faced from company 

annual report it looks like a non-viable project. The company has been running a project 

which appears to have failed but what could have been the reason for continuing with 

the project that has failed. 

Financial 

Year 

UB beer 

cases sold  in 

the Indian 

market 

Growth of 

United 

Breweries in 

terms of sales 

Market share 

of United 

Breweries in 

India 

Total Beer 

cases sold in 

India 

 

Beer 

industrial 

growth 

rate 

2005 36400000   95175439  

2006 43400000 19% 40% 108500000 14% 

2007 66100000 52% 47% 141050000 30% 

2008 75300000 14% 48% 157976000 12% 

2009 82400000 9% 48% 172000000 9% 

2010 101000000 23% 51% 200000000 16% 

2011 125000000 24% 56% 225000000 13% 

2012 133000000 6% 57% 235000000 4% 

2013 138985000 4.5 % 52% 263000000 12% 

Table 3.5 United Breweries sales and industry condition (Annual reports) 

There is a restriction regarding advertising alcohol through television commercials in 

India (Alcohol web India). There has been lot of advertising strategies that have been 

followed by companies to advertise their alcohol brand, some alcohol brand are 

advertised in the form of mineral water (Alcohol web India). This could be a reason to 

believe that Kingfisher airline could have been started in the motto to advertise the beer 

Year Losses 

2005-2006  ₹   2,400,000,000.00  

2006-2007  ₹   5,770,000,000.00  

2007-2008  ₹   1,881,400,000.00  

2008-2009  ₹  16,088,300,000.00  

2009-2010  ₹  16,472,200,000.00  

2010-2011  ₹   10,274,000,000.00  

2011-2012  ₹   23,280,100,000.00  

2012-2013  ₹   43,011,200,000.00  
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brand. The main brand of United Breweries   in India is the Kingfisher (United 

Breweries Annual report). The same name was kept for its airline business. Also one 

of beer brand was called Kingfisher red, this name was kept later to the low cost airline 

business after the Deccan reverse merger (Giriprakash, 2012).   

The reason why the UBHG was running the airline business even when facing 

losses could be due to the advertisement cost saving and tax gain of 35% that UBHG 

gained by running the Kingfisher project. When the Kingfisher airline was operational 

from 2005 to 2012 the United Breweries sales was growing more than that of industrial 

growth rate and its market share also was increasing. During the financial year 2012 

when the aero planes were seized by the leaser Kingfisher airline became less 

operational thus reducing the market share of Kingfisher beer in India for the year 

2012- 2013 and the company sales grew only 3% which was  lesser than the industrial 

growth rate of 6 %. This was first time since Kingfisher airline operations United 

Breweries beer sales grew below the industrial growth rate. 

The airline business was a failed project, since the time of inception in 2005. 

The benefits that United Breweries Holding group could have gained which motivated 

UBHG running the airline business even when making this an interesting case to be 

validate Ng et.al (2012) model.   

 

Ad hoc operation definition for this case 

Opportunity cost: If the United Breweries Holding Group were to terminate the 

Kingfisher Airline project then the forgone benefits by the company from the 

Kingfisher Airline project because of terminating it would be the opportunity cost. The 

benefits in this case is advertisement cost saving because of running this project and 

the tax gains.  

Projected sunk cost: It is amount of money that the United Breweries Holding Group 

was investing every year to keep the Kingfisher Airline project operational. 

Project non profitable point: The kingfisher airline project was never successful and 

had failed since its inception in 2005, the company had reported losses from the time 

of start in 2005. 
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3.2.3 PT Telekomunikasi Indonesia (Telkom) 

PT Telekomunikasi Indonesia (Telkom) is a state-owned enterprise that provides 

telecommunication services in Indonesia. Their services include cellular mobile 

connections, fixed wireline and fixed wireless connections (TELKOM 2014). The main 

contributor to the company’s business is the cellular mobile connections service, under 

the brand of Telkomsel, which uses the GSM network (Telkom Annual Report 2012). 

In December 2002 the company launched the fixed wireless service which uses the 

CDMA network under the name of Telkom Flexi. The service combines the mobility 

of wireless phones with tariff as low as the fixed wireline service (Widiarto 2004). 

Although the service managed to gain customers from 265,000 subscribers in 2003 and 

peaked at 18,161,000 subscribers in 2010 but it failed to gain more than 10% of the 

Indonesian mobile telecommunication market with the highest being 9% in 2009 

(Telkom Annual Report 2005 – 2010).  

There are several reasons why the service was not growing as expected. First, 

by the time the service was launched the network coverage was still limited to only few 

major cities in Indonesia (Widiarto 2004).  The customers would still need their GSM 

phones if they live or travel to areas which are not covered by the CDMA network. 

Second, the fixed wireless service needs a dedicated CDMA handset which is not as 

popular as the GSM handset. Phone manufacturers offer more features and options for 

GSM handsets when compared to the CDMA handsets. Third, in 2010 the government 

changed the right-of-use tariffs which “significantly narrowed the gap between GSM 

mobile cellular and fixed wireless telephone’s tariffs” (Telkom Annual Report 2012). 

Hence when the company was trying to catch up in term of coverage, the main strategy 

to attract customer by  lower tariff by the fixed wireless service had gone. As a result 

the number of subscribers went down to 6,766,000 in 2013 with the company facing 

loss from this segment in the years 2011 to 2013 (Telkom Annual report 2011 - 2013). 
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Year Profit/ Loss from the CDMA 

project 

Growth rate of Telkom 

CDMA from the previous 

year in terms of subscribers 

2005 IDR  (892,900,000,000.00)  

2006 IDR 737,000,000,000.00   3% 

2007 IDR 1,518,100,000,000.00   34% 

2008 IDR 1,203,400,000,000.00   50% 

2009 IDR 279,400,000,000.00   16% 

2010 IDR 263,400,000,000.00   17% 

2011 IDR (1,444,000,000,000.00) - 28% 

2012 IDR (1,817,628,000,000.00)   20% 

2013 IDR (2,510,937,895,000.00) -164% 

Table 3.6 Telkom CDMA project profit or loss taken from company annual report 

In June 2013, one of the executive of the company suggested that the fixed wireless 

service will be closed and the current customers would be migrated to its GSM service 

(Grazella 2013). In April 2014 the company reaffirmed its plan to cease the fixed 

wireless service stating that they already gained approval from the government for its 

migration plan and the trial has already begun (Sipahutar 2014).The GSM service was 

profitable business for the company and the growth rate has been increasing every year 

(Telkom Annual report 2005-2012). The company was still in the fixed wireless 

business even when the sales of the service was decreasing, yielding losses to the 

company (Telkom Annual Report 2009- 2012). 

 

Ad hoc operational definition 

Opportunity cost: It is the forgone benefits by the Telkom Company, because of their 

continuing investment in the CDMA project, which did not allow them to invest their 

money into their profitable GSM project. 

Projected sunk cost: Projected sunk cost is amount of money that the Telkom Company 

was investing in the CDMA project to keep it operational from 2011, when it failed to 

make profit. 

Projected non-profitable point: The failure time is 2011 when the company for the first 

time reported loss from CDMA project. 
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3.2.4 Honda Siel – Accord project   

It was in June 2008 the eight generation Honda Accord was introduced to the Indian 

market (Economic Times 2008). In the first financial year 2008 of sales, Honda sold 

about 3121 units of Accord (Marklines Statistics). After the high initial sales in its 

segment the Accord sales started to decrease steadily and by the December 2013 the 

sales of Accord dropped to 520 units, when it was terminated (Marklines Statistics). 

The company decided to close Honda Accord project by December 2013 due 

to poor market demand (Economic Times 2013). One of the primary reason for failure 

of this project was the lack of diesel engine offering by Honda in the Indian Accord 

(Economic Times 2013). After 2011 the Petrol prices went up due to volatility in 

international crude oil market, so the Government of India provides subsidy on the 

diesel, the alternative fuel to petrol. This is because the government wants to keep the 

essential commodities cheaper to the public as the cost of these essential commodities 

would become more costly if diesel prices are high. Diesel price has a direct impact on 

the economy as any price hike would increase the cost of travel through public 

transportation, which is the source of transportation for the poor people. It affects the 

commodities price as the logistic company increase the transportation cost due to diesel 

price increase.  

The difference in diesel and petrol price was only USD 20 cents per liter in 

2008 when Honda Accord was launched (My Petrol Price 2014). But over the time in 

2011, when the unit sales of Honda Accord really started slowing down the difference 

between petrol and diesel was 50 cents per liter (My Petrol Price 2014). The Honda 

Accord being a luxury car for a developing country like India was one of the least 

economical car in terms of mileage in its segment (Economic Times 2008).  When an 

R squared value was found to see the correlation between the sales of Honda Accord 

and the difference in diesel and petrol prices, a strong correlation was found. It had a 

positive correlation of 0.7762. 

The Honda Accord primary competitors in India was Skoda Superb, Hyundai 

Sonata, Volkswagen Passat and Toyota Camry which all belong to D segment in the 

Indian market (Economic Times 2013  new Cauchan). The prices of these varied from 
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Rs 1,850,000 to Rs 2,508,540 (Car Dekho 2014). Among the competitor Skoda Superb 

and Volkswagen Passat mostly sold were diesel variants. Toyota Camry was sold only 

in petrol version and Hyundai Sontata were sold in both petrol and diesel variants (Car 

Dekho).  

 

Year Honda 

Accord  

Sales 

Skoda 

Superb 

sales 

Hyundai 

Sonata 

sales 

Volkswagen 

Passat sales 

Toyota 

Camry 

sales 

Total 

segment 

sales 

Percentage of 

Honda Accord 

market share 

2008 3121 484 254   500 4359 71.6% 

2009 2811 2516 568  433 6323 44.4 % 

2010 2768 4014 325 836 366 8309 33.3% 

2011 1610 3470 169 976 222 6447 25.0% 

2012 662 2113 371 1179 271 4596 14.4% 

2013 520 1202 185 620 381 2958 17.6% 

Table 3.7 Honda accord and its competitor sales figures (Mark line Statistics) 

 

The reason for the decline in sales of Honda Accord project over the years is because 

of not bringing in a diesel variant of accord (Chauhan, 2013). The market share of 

Honda Accord decreased to 17.6 % in the FY 2013, from 71.6% in 2008. The loss in 

percentage of the Honda Accord market share was gained by its competitor who had 

diesel vehicle in the market.   

 

Ad hoc operational definition 

Opportunity cost: The forgone benefit of the Honda Company, due to the company 

decision of not bringing in the diesel version of Accord, which made Honda company 

to lose its potential sales in its segment in India.  

Projected sunk cost: It is operational cost that Honda was spending on the accord 

project to keep it running from the year 2011. 

Projected non-profitable point: The projected non- profitable point is assumed to be in 

2011 when the sales of accord decreased by 41.8 percent to the previous year sales in 

2010. 
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3.3 Scenario Analysis 

An engineering economic decision can be made better if uncertainty is include in the 

decision making process (Newman, Lavelle, and Eschenbach 2009). As the future is 

uncertain and most of the engineering economic decision are based on forecast and not 

based on real data makes it important for a project manager or decision maker to know 

how an event or scenario could affect the outcome (Newman, Lavelle, and Eschenbach 

2009). The proposed PTPFM depends on the forecast and this make it necessary to 

include an engineering economic technique to evaluate the uncertainty. 

Scenario Analysis is one of the common engineering economic techniques used 

to evaluate, how an event change in the future can result in deviation from the expected 

profit (Newman, Lavelle, and Eschenbach 2009). Scenario analysis evaluates a number 

of combination of financial variables that could have an effect on the project outcome 

(Clark et al., 2010). Scenario analysis generally considers three scenarios which are 

used to evaluate the project outcome they are worst case, most likely case and best case 

scenarios (Clark et al., 2010). It is based on the decision maker’s assumption of what 

could be the outcome of the project and it is subject to decision maker’s experiences 

and personal bias.  

Scenario analysis will be used to evaluate the proposed project termination 

phase forecasting model on the business cases to know how sensitive the proposed 

model is to the scenarios changes, and how could project termination phase vary 

depending on the future events. 
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4.1 Abstract 

Projects have a defined beginning, yet the points at which they should be terminated 

are not clear, even if failure of the project is clear due to lack of funds, decrease in sales 

or due to change in government policy.  Project termination is the last phase of any 

project life cycle indicating that the project must be phased out from organizational 

activities. The time period when a failed project is terminated from the market is 

important to a firm, as termination of a project could have an effect on the market value 

of firm and could also affect the future prospects of projects of that firm. The challenge 

faced by the decision makers is, determining the time when to terminate a project 

without affecting the market value of the firm after the decision makers have concluded 

that the project has failed. This research paper presents an economic model that could 

act as guiding tool for the decision maker on when to terminate a project without 

affecting the firm value. The model will assist users to estimate the time by when the 

failed project needs to be terminated and will also give the decision maker an insight 

on whether termination of the project would affect the market value of the firm or not. 

 

4.2 Keywords 

Project termination, market value of the firm, project failure time, failed project. 
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4.3 Literature Review 

In the project management literature, project termination is considered to be a part of 

any project lifecycle, and it is impossible to eliminate this phase (Hormozi et al., 2000). 

'Organizing a project's termination process is especially important when it has failed 

because of the lasting impact on future project as well as the organization's image'[1, 

p45]. Because of the impression that a project leaves on a company's name it is 

necessary to have a successful project termination. For a successful project termination, 

the termination phase needs to be planned and budgeted, but this may not happen in a 

premature project closure (Havila et al., 2013). 'A premature project closure can occur 

during any phase of the project life cycle, the initiation, development or implementation 

phase' [2, p92].  

 

The time at which a project  is terminated from an organization activity is given much 

importance as termination could affect the company's reputation (Hormozi et al., 

2000),[3]. Determining this time period when to terminate a failed project can be done 

using an engineering economics model [3]. Some other engineering economics 

decision tools  that are used to assist a decision maker are based on present value of the 

project[4], rate of return of the project[4] or opportunity cost of the project[3]. The 

general guideline to the decision makers while considering to terminate a project or not 

is to ignore the sunk cost of the project [5-6]. While the decision makers decide when 

to terminate a project based on the engineering economic models present, it is important 

to know whether termination has made changes in shareholder's view on the company. 

These change in views of shareholders about the firm are often reflected by stock price 

change after the termination announcement [7]. If the shareholders of the firm thinks 

that termination of the failed project is a good decision, then the stock value of the firm 

goes up if not stock value goes down [7-8].   

 

The decision on whether to invest in a project or not can be done using capital budgeting 

approaches [9]. There are two types of methods in the capital budgeting approaches 

they are discounted cash flow (DCF) method and non-discounted cash flow [9].  The 



 

50 

 

discounted cash flow techniques are  Net Present Value (NPV), Internal Rate of Return 

(IRR)  and non-discounted technique Pay-back period [5] [9]. The capital budgeting 

technique like Discounted Cash Flow approaches like NPV and IRR can be used to 

compute the opportunity cost of the project [5-6]. At present there is no single 

engineering economic model that assist decision makers  to determine the  termination 

phase of a failed project as well as to find whether termination of failed project will 

affect the market value of the firm or not. Even though there is not a single model to 

assist decision maker regarding termination of a project, there has been research in the 

field of engineering economics when to terminate a failed project [3]. The time that a 

project needs to be terminated from an organization activity with minimal financial loss 

after determining that the project has failed can be determined by conceptual model 

proposed by Ng,Natarajan,Calvo,Simonton [3]. Ng et.al [3] believe that for a company 

not to incur more loss from a failed project the company has to terminate the project 

from the organization by the time when Sunk Cost (SC) of the project is equal to 

Opportunity Cost (OC) of the project. There should be considerable time required for 

dismounting the failed project [3]. This time is required for an organization to find a 

new project (replacing the failed project) [3]. It is important for the firm to know in 

advance when to start the termination phase of the failed project and by when the 

termination phase of the project has to end [3]. Based on equation 1 Ng et.al [3] state 

that for a company to have a minimum loss from the failed project, the termination 

phase of the project should start at a time when opportunity cost of the project is twice 

that of sunk cost of the project and should end at point when opportunity cost of the 

project equal to sunk cost of the project.  

 

Financial curve equation for determining the start of dismounting phase as noted from 

Ng et.al [3, p2]. 

                                                                          

        𝑂𝐶 = 2 × 𝑆𝐶                                                                      (1) 

 

The termination phase should end at a time when sunk cost is equal to opportunity cost.  
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                                                  𝑂𝐶 = 𝑆𝐶                                                                                          (2)   

Where 

           𝑂𝐶 = Opportunity cost of the project                                                                                                                                          

           𝑆𝐶 =  Sunk cost in investment made after the failure 

 

As noted from Ng et.al [3,p2] 'Opportunity cost in this model is defined as the loss of 

investments or funding due to investors’ loss of confidence as an effect of terminating 

a project'. 'Sunk Cost is the projected investment after the project was declared as a 

failure' [3, p2].  

 

There has been significant research in the field of project management regarding how 

market value of the firm is affected due to project termination or plant closure [7-8] 

[10]. According to Bondt and Makhija [8] project termination will not affect the market 

value of the firm if the company is viewed by the shareholder as 'Value of the firm 

without the project is greater than Value of the firm at any time greater than the value 

of the firm with the project' [8, p183]. If the project terminated by the firm is considered 

to be a liability to the company then the above stated state will occur [8][10]. 

 

 

Figure 1: Project termination model adapted from [3, p3] 
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       Market value of the firm will not be affected by termination of a project if the 

shareholders of the company view project termination in accordance with equation 

stated below as noted from Bondt and Makhija [8, p183] 

 

VH > V > VL      (3) 

 

Where 

           

           VH - Value of the firm without the project, 

           V   - Value of the firm at any time,  

           VL - Probability weighed average of the company’s worth with the project. 

 

4.4 Case Examples 

The research work carried out by Ng et.al [3] and Bondt and Makhija [8] are applied to 

project management cases which are available in the literature and to an event which 

took place in the business world recently. These cases are put forwarded for a better 

understanding on how these  research models can be correlated to a company’s project 

termination and market reaction to it.  

 

4.4.1 Texas Instruments 

'Texas Instruments (TI) is a global semiconductor design and manufacturing company' 

[11] and they were in the home computer business till the early 80’s [12].  TI introduced 

its first minicomputer model in 1979 and ended up with $330 million loss from home 

computer business by October 28th 1983 [11-12]. Texas Instruments started having 

competition in home computer business after 1982 which made them to cut prices of 

their home computer models [13-14]. As a result TI started facing losses in home 

computer business [13-14]. Finally on Oct 28th 1983 TI announced that it was moving 

out of home computer business citing heavy loss to the company [7]. The 

announcement of termination decision by TI was followed by a rise in share price of 

the company which is of interest. Statman and Sepe [7] took Texas Instruments home 

computer business as an example to explain positive market reaction even after project 

termination. Statman and Sepe [7] research analysed share price movement of Texas 

Instrument from Wall Street Journal (April 22, June13, Oct 31 1983). This research 
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explained that when TI announced that its first quarter net income suffered a loss of 

74% to the previous quarter result on April20th1983, next day share prices of TI 

decreased by 7% [7]. On Friday June 10th the company announced that it expected 

$100 million loss in home computer business and when the market re-opened on 

Monday June 13th1983 after the closure on Friday there was a decrease in the company 

share price by 25% [7]. Finally on Friday Oct 28th1983 TI said it expects more loss 

and it has decided to terminate the home computer business [7]. Following this on Oct 

31st1983 Monday when the stock market reopened after the week end the share price 

of TI increased by 22% [7]. The share price of Texas Instrument increased even after 

the termination of home computer business was explained by Statman and Sepe [7] as 

noted 'A termination announcement would be accompanied by an increase in the price 

of the stock if all information about the poor prospects of the project has been disclosed 

to shareholders before the termination announcement. There is no bad news in this case, 

only the good news that no more good money will be thrown after bad' [5, p76]. 

 

Relating equation (3) in terms of Texas instruments 

 

Where           

          VH - Value of Texas Instrument without the home computer project, 

           V  - Value of the Texas Instrument at any time,  

           VL - Probability weighed average value of Texas Instruments company worth 

with the project 

 

     Termination of home computer business did not affect Texas Instruments share 

price because the market viewed the project termination in accordance with equation 

(3). In figure 2 the historical share value of Texas Instruments [15] is compared with 

the project termination model [3].  
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Figure 2: Project termination model [3, p3] comparison with Texas Instruments 

case[15] 

4.4.2 Coca Cola Company 

Coca Cola Company is leading beverage manufacturing company in the world [16]. In 

early 80's ' the Coca-Cola Company intended to re-energize its Coca-Cola brand and 

the cola category in its largest market, the United States ' [16].The Coca-Cola company 

introduced the new Coke on April 23rd 1985 as a strategy to revive its cola market 

share [16]. After the first two weeks of  launch  of New Coke the sales increased as 

expected 'Coca-Cola reported that sales of Coke were 8% higher in May, the first month 

the new Coke was offered, than during the same month a year ago' [17]. After the initial 

rise in sales of New Coke, the sales of New coke started decreasing during June 1985 

[18].The reason for higher sales figure during this month of May 1985 was due to the 

reason like consumer wanted to taste New Coke for the first time. It also took third 

week of May 1985 for Coca Cola Company to get New Coke the entire country to get 

new coke [17-18]. It took mid of May for Coca Cola Company to make New Coke 

SC 

OC 
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available to the entire country [18].  Even though the sales figures went up in the first 

week in May the company started getting negative feedback in the form of phone calls 

by the first week of May after the New Coke was launched [18]. 'By June 1985, The 

Coca-Cola Company was getting 1,500 calls a day on its consumer hotline, compared 

with 400 a day before the taste change' [16]. 'Protest groups such as the Society for the 

Preservation of the Real Thing and Old Cola Drinkers of America (which claimed to 

have recruited 100,000 in a drive to bring back "old" Coke) — popped up around the 

country' [16]. The company finally brought back old coke under the name as "Coke 

Classic"[18] to the market on July 10th 1985. The Coca-Cola company brought back 

the old coke to the market due to public pressure in-order to retain  good corporate 

image which had been badly affected by bad sentiments of the consumer due to 

termination of old Coke [18].  

 

This New coke case can be correlated with the conceptual model on when to terminate 

a failed project [3]. The Coca- Cola Company’s image turned to worse when consumer 

started calling up the company hotline saying their displeasure over the New Coke 

launch [18]. By the end of May 1985 many employees started prompting about the re-

introduction of old coke sensing the failure of the new coke [18]. The company did not 

terminate the project and kept continuing with the project hoping that the market would 

accept the new coke [18]. The time period is similar to the beating phase of the project 

of Ng et al [3] model. By early June many top management employee started to rethink 

introduction of old Coke due to the negative market reaction [18]. This phase could be 

considered as the start of dismounting phase and the idea to re-introduce old Coke could 

be considered as finding a new project [3]. 

When applying equation (3) in terms of Coca Cola Company’s old Coke project  

 

Where 

           VH - Value of Coca Cola Company without old Coke, 

           V  - Value of the Coca Cola Company at any time,  

           VL - Probability weighed average value of the Coca Cola Company worth with 

the old coke project 
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       Coca Cola Company when terminating the Old Coke project expected the market 

reaction to be in accordance with equation (3).But the market viewed the Coca Cola 

Company as 

                                                              

                                                        𝑉𝐻 > 𝑉 > 𝑉𝐿                                                                       (4)                                                                          

 

Coca Cola Company when terminating the old coke project expected that termination 

would not affect their market value as they expected that value of the firm without the 

old coke would be greater than the value of the Coca Cola Company and also greater 

than the value of the firm with the old Coke. When new Coke was terminated it showed 

that value of the Coca Cola Company with the old Coke project was greater than the 

value of the Coca Cola Company and also greater than Value of Coca Cola Company 

with the project. Figure 3 shows the sales of New Coke extracted from [18] and 

compared with project termination model [3].   
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Figure 3: Project termination model [3, p3] conceptual model comparison with Coke 

sales 

 

4.4.3 Mitsubishi Automobile Australia Limited 

Mitsubishi Automobile Australia Limited (MAAL) launched Mitsubishi 380 car model 

in Australia during the month of September 2005 [2]. The car model needed to be 

terminated from the market by the company due to poor sales response and it was 

finally terminated from the market by March 2008 [2]. 'In the case of the Mitsubishi 

380, the goal was to produce about 30,000 cars per year over 10 years, i.e. totally 

300,000 cars. This goal was never reached, as the production was ended after two and 

a half years and a total of 32,000 cars, long before development costs and investments 

were recouped' [2, p93]. 

 

This project termination did not affect the sales of the Mitsubishi imported car market 

as sales of the imported car increased after termination of the project [2]. This case 
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when correlated with Ng et.al [3] conceptual model then company had been continuing 

with model 380 car even after the sales was not as expected this could be considered as 

the beating phase. On February 10th 2008 MAAL announced that it was going to stop 

production and planned to produce ‘Over one thousand cars were still scheduled for 

manufacture after the closure announcement’ [2, p94]. Finally the model 380 was 

phased out of the market on 31st march 2008 [2]. When applying exhibit 1 the 

dismounting phase of the project started on Feb 10th 2008 when termination phase and 

ended on March 31st 2008.Figure 4 is a conceptual graph in which the project 

termination model is compared with the sales of Mitsubishi in Australia [2]. In Figure 

4 the sales of Mitsubishi Australia is extracted from [2] related to project termination 

model [3]. 

  

Mitsubishi imported car sales market increased in spite of project termination because 

the termination was in accordance with equation (3). 

 

Where 

           

          VH - Value of MAAL without model 380, 

          V - Value of MAAL Company any time, 

          VL - Probability weighted average value of MAAL Company with model 380. 
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Figure 4: Project termination model [3, p3] comparison with MAAL 

 

4.4.4 India Cements.  

Indian Premier League is a T20 cricket league conducted by Board of Control for 

Cricket in India (BCCI) [19]. The Indian Premier League (IPL) was started in 2008 and 

cricket matches are played between nine teams over the months of April and May every 

year. IPL is regarded as one of most successful league in the cricketing world in terms 

of brand value and IPL is estimated to have brand value of $4.13 billion [20]. Chennai 

Super Kings (CSK) is one of the nine team which participates in IPL [21]. CSK is 

owned by Indian Cements a cement manufacturing company that has been rated as one 

of the top 200 companies in India [22]. The company had purchased the CSK team for 

91 million$ during 2008 auction [23]. The CSK team had won the IPL title twice in 

2010 and 2011 and has been runners up in 2008, 2012, 2013 tournament 'Chennai  is 

the most successful franchise in the league’s history' [24].The CSK team  has an 

estimated brand value of $45.42 million [25]. IPL 2013 was hit by spot fixing scandals 

and betting, CSK Team Principal Gurunath Meiyyapan was arrested on suspicion on 
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his role in betting and spot fixing scandal in the recently concluded IPL 2013[26]. The 

next day after the arrest of CSK team principal the market reacted, the share value of 

India Cements dropped to Rs 68.7 from Rs 84.3 [27]. Market experts believed that this 

scandal has had an effect on India Cements company image [27]. Indian media started 

to say that CSK could be terminated 'According to the IPL rule book Clause 11.3 of the 

franchise agreement which a franchise may be terminated with immediate effect if the 

franchisee, any franchisee Group company/and or any Owner acts in any way which 

has a material adverse effect upon the reputation or standing of the league, BCCI-IPL' 

[28].  

 

When applying equation 3 in terms of India Cements CSK project. 

 

 Where 

           

           VH - Value of India Cements without CSK team, 

           V   - Value of India Cement anytime,  

           VL - Probability weighed average value of the Indian cements with CSK team. 

 

The market view on India cements 

                                                 𝑉𝐿 > 𝑉 > 𝑉𝐻                                                                                    (4) 

When India Cements Company’s CSK project is related to the project termination 

model [3] then the project was doing well till May 2013.But when there came a 

speculation that the CSK team could be terminated the shareholder’s reacted. There 

was an Opportunity cost lost and the point of termination could have happened. At the 

end the company did follow some strategies and revived the market not allowing the 

further loss to happen and shareholders were happy about that.    

 

In the context of this research paper the CSK team is being considered as the project of 

the India Cements Company which is the franchisee owner. When CSK project is 

related to Project termination model [3] the difference in the graph pattern of CSK 

project from other cases can be found. The difference in the graph is due to the fact that 
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the project did not fail as in other cases, it was a forced termination if the termination 

had occurred. The shareholders of India Cements Company were very much aware of 

the profit gains of the CSK project. When there was a speculation that the CSK project 

could be terminated during the arrest [28] the difference in opportunity cost and sunk 

cost of the project started decreasing. By the second week of September the crime 

branch declared that there was no evidence against Gurunath Meiyappan [30] and the 

BCCI not acting towards termination made the speculation to come to an end. The 

project gained back its opportunity cost as it was not a failed project thus it never 

reached a point where opportunity cost equalled twice the sunk cost. This was a case 

of project recovery and the project had not failed so it was not in accordance with the 

project termination model [3] which can be applied to failed project. The negative 

market reaction can be explained by relating CSK project in terms of equation 3, then 

the value of India Cements Company with CSK project is greater than the value of the 

firm and also greater than probability weighed average value of the firm without the 

CSK project. The shareholder’s valued CSK more than India Cements Company and it 

was not a liability to India Cements that is why the negative market reaction took place 

[7-8]. The negative market reaction could be explained as the anxiety of the 

shareholders who are not much aware of what is the going to happen to CSK. In case 

of India Cements losing franchise right due to spot fixing scandal then India Cements 

would be without a CSK. The shareholder are concern about what is going to be the 

return from the investments of $91 million dollar which had been invested by India 

Cements [23]. Also India Cements is going to lose their profits without project CSK, 

which has the highest brand value in IPL of $ 45.52 million [25]. This could be a forced 

termination if BCCI takes action, but this is an example of a project in which the public 

sees a project as a brand identity of a company. The CSK project is similar to the Coca 

Cola Company termination of the classic coke project discussed. These kind of 

termination where a particular project acts as a brand identity of company, then 

termination decision or  even when shareholder come to know there is chance of 

termination then there could be a chance of negative market reaction[7-8]. When the 

market is in a perception that the value of the company with the project is weighed 

more than the value of the company any time, then it is better to continue with the 
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project rather than termination as termination would leave to negative market reaction 

[1][7-8]. 

 

4.5 Combinational engineering economic model      

The combinational engineering economics model proposed in this paper will have three 

steps. First the model will determine the functional value of opportunity cost of the 

project, sunk cost of the project, VH – value of the firm without the project, V- Value 

of the firm at any time, VL-Value of the firm with weighed moving average of the 

project. These function are based on input given by the user. The model will determine 

the termination phase period based on equation (1) and equation (2). After determining 

the time period for termination phase, the second step of the combinational engineering 

economic model is to verify whether the predicted time period is in accordance with 

equation (3). If it is in accordance with equation (3) then the engineering economics 

model takes into account the type of industry. If it is in accordance with equation (4) 

then the company has to do some trade off by spending more money on the project and 

continuing with the project until the condition is in accordance with equation (3). The 

industry type is taken into account because in construction project termination leads to 

negative market reaction due to its low salvage value [1]. The model will ask the user 

whether the user expects high salvage value or not then the model will suggest the best 

time for terminating the project. 
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Figure 5: Flowchart for working of Engineering Economy combinational mode 

 

4.6 Conclusion and Future Work 

The combinational engineering economics model will assist engineering managers to 

determine when a company could terminate a failed project with minimal financial loss 

to the company and on whether termination could affect the market value of the firm 

or not. The model can be applied to any type of industries ranging from automobile 

industry to a software industry until the five functional values are available. The earlier 

time prediction to the industries about the termination phase of the failed project will 
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the help industries to plan for their project termination. The next step of this research 

is to validate this engineering economy combinational model using some simulation 

software. Once the model is validated the model will help decision maker on whether 

termination could affect the market value of the firm or not with a practical model 

which has been lacking in research so far. 
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Chapter 5 

5 Referred Journal Paper Draft 

 

The following chapter is a draft paper to be submitted to Engineering Management 

Journal. 

Section 1, 2, 3, and 4 are abridged version of Chapter 3 of this thesis. 
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Project Termination Phase Forecasting Model and its Validation 

 

5.1 Abstract 

Company decision on whether to continue investing in a project, is usually made by 

the project manager of the company. While making the investment decisions, the 

project manager decision should not be influenced by personal biases or emotional 

commitment. The decision that is influenced by personal biases of the project manager 

could be harmful to the company’s financial health. These kind of emotional or 

personal biased decision on project termination arise due to the lack of an engineering 

economic model that could be used by the decision maker. The project termination 

phase forecasting model gives the decision maker the knowledge when should the 

project termination begin and end. The end point is when it becomes economically non 

profitable for the company to continue with the project given the potential benefits.  

5.2 Introduction  

Project termination is consider to be an inevitable part in any project life cycle. A 

project usually needs to be terminated from the market by the firm, when it consider it 

as a liability to the company. The project becomes a liability to a company when it is 

not being able to achieve the desired cash-inflow. The project could also be considered 

to have failed when the cash outflow is greater than the cash inflow from the project. 

The decision to terminate and when to terminate a failed project is decided by a project 

manager who might take an irrational decision because of emotional commitment on 

the project. To make it a rational approach an engineering economic methodology can 

be used. At present there is a conceptual engineering economic model on when to 

terminate a failed project, but this model has not been validated. The objective of this 

research paper is to develop a project termination phase forecasting model and validate 

it from an engineering economic perspective. The model has been validated by 

analyzing four cases, one from each of the following industries Automobile, Airline, 

Defense and Telecommunication 
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5.3  Literature Review 

In this section a literature review about the project lifecycle, project failure and 

termination research that are currently available in the literature are presented for a 

better understanding on the project termination phase. The knowledge gained in the 

literature review serves as the bases for developing project termination phase 

forecasting model (PTPFM).  

 

5.3.1 Project lifecycle and termination phase 

The time when a project is selected by the company to the time when a project is 

dismounted from a company operation is consider to be  project life cycle of the project 

(Hormozi et al., 2000) . Project life cycle consist of four major phases ( Larson and 

Gray 2011; Hormozi at.al 2000).   

 

Selection  

The selection phase is the first and the starting phase of any project life cycle (Hormozi 

et.al 2000). This is the phase were the management of the company selects a project 

from a group of potential projects which the company can pursue with (Hormozi et.al 

2000). The selection of project is based according to the company policies and goals 

(Hormozi et.al 2000).  

 

Planning  

It is the second phase of project life cycle and begins as soon as the project is finalized 

(Hormozi et.al 2000). In this phase usually the company plans on how to use its 

resources, set a budget limit for the project, and develop contingency plan (Larson and 

Gray 2011). 

 

Executing  

This is phase were the project final goal is being carried out by a company (Larson and 

Gray 2011). The final goal could be developing a prototype or developing an 

application code (Larson and Gray 2011). It is phase were the results of execution phase 
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are compared with the planned budget and schedule (Hormozi et.al 2000; Larson and 

Gray 2011). 

 

5.3.2 Termination    

This is the last phase of a project life cycle and it is impossible to eliminate this phase  

(Hormozi et.al 2000). The termination phase is the phase in which the company records 

the mistakes learnt from the project which has come to an end and also regrouping of 

its project member to the company original structure (Larson and Gray 2011). 

 

Termination of a project could leave to a positive or a negative impression on a 

company’s image (Hormozi et.al 2000). The project could leave a positive impression 

if it is terminated successfully or a negative impression if the termination phase is not 

handled successfully.  

 

Termination phase becomes crucial for a company when the project has failed because 

termination could leave to a negative image of the company if the termination is not 

handled properly (Hormozi et.al 2000). To have a successful termination, the 

termination phase needs to be planned earlier (Havila et al., 2013).  

 

The planning for project termination phase would not be possible in case of premature 

project termination  (Havila et al., 2013). Planning is not possible because termination 

of the project would become necessary to take place during any phase of the project 

life cycle (Havila et al., 2013). The time at which a project is terminated from an 

organization activity is given much importance as termination could affect the 

company’s reputation (Hormozi et.al 2000; Ng, Natrajan, Calvo and Simonton 2012). 

Project failure and termination research  

A project can fail due to various reasons like change in market demand, outdated 

technology, over cost or due to many other reasons (Balchandra, 1984). A project 

become a failed project when it is not being able to produce the desired results for the 

company (Shenhar and Dvir 2007).  In the literature, there are suggestion about the 

various indicators that indicate project is going to fail (Balchandra, 1984). If the 
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decision maker foresee that these indicators are likely to happen then the project is 

going to fail and needs to be terminated from the market (Balchandra, 1984). Some of 

the indicators for project failure are 

 

When the sales of project decreases below a level making the company not able to 

generate profit from the project. (Balachandra, 1984). 

When there is a sudden decrease in demand due to the change in customer requirement 

that has happened because the customer are now towards a better and economical 

project. (Balachandra, 1984). 

 

Number of end user of the company decreases - Management call depends on the type 

of industry (Shenhar and Dvir 2007). 

Market share decreases - Management call depends on the type of industry (Shenhar 

and Dvir 2007). 

 

Cash flow – When the company expects negative cash flow (Shenhar and Dvir 2007) 

because the revenue spent on the project exceeds the revenue realized.     

 

5.4 Business cases 

The four historical business cases that are used in this research are projects of company 

which has failed or terminated from the market. The data of these failed project cases 

are collected and used as a source to validate Project Termination Phase Forecasting 

Model (PTPFM). The four business cases are as follows 

 

5.4.1 Dassault Aviation – Rafale project 

Dassault aviation is a French aeronautical company which manufactures business jets 

and fighter planes (Dassault Aviation). The company is the manufacturer of the some 

well-known fighter jets like the Mirage which are now part of the many countries air 

force (Bennet, 2012).  From 1975 till date, the Dassault Aviation have sold more than 

7500 civil and military aircraft to about 75 countries (Dassault Aviation). In 1985, the 
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company started the project work for developing the fighter jet Rafale which was 

funded by the French government (Bennet, 2012) . After decades of research work the 

company finally handed over the first Rafale to the French Navy in 2001 and it became 

operational in 2004 for the French Navy (Defense Industry Daily staff).  The Rafale 

became operational for the French Air force in 2006 (Bennet, 2012). The Rafale was a 

multi combat fighter jet which was categorized as 4+ generation in the fighter jet 

classification (Defense Industry Daily staff). The fighter jet had the capabilities of 

carrying nuclear missiles and refueling when air-borne (Defense Industry Daily staff). 

The Rafale became a battle proven fighter jet when it was used in NATO operation in 

Afghanistan, Libya war and Mali (Milewski, 2014)  

 

Countries Decision 

year 

Units Orders went  Reasons believed for the 

selection/ Rafale 

South Korea 2002 40 F 15 Political 

Singapore 2005 12 F 15 Political 

Netherland 2006 37 F 35 Wanted fifth generation 

Norway 2006 52 F  35 Wanted fifth generation 

Saudi Arabia 2006 72 Eurofighter 

Typhoon 

- 

Morocco 2007 18 F 16              - 

Singapore 2007 12 F 15 Political 

Switzerland 2011 22 Saab Gripen 

39 

            - 

Brazil 2013  Saab Gripen 

39 

Operational cost is higher 

Decision taken but yet to be signed 

India Expected to 

be signed in 

2014 

126  Rafale Enemy does not have; 

Transfer of technology 
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Countries which are considering buying Rafale but no decision has been taken. 

Decision expected to be taken in the next three years 

Qatar TBD 72           - 

Kuwait TBD 28           - 

Malaysia TBD 18          - 

UAE TBD 60          - 

Canada TBD 65  Only if F-35 is not ready 

for operation by 2016 

      Table 1: Rafale’s lost opportunity in exports and country that are considering. 

The Rafale projects primary competitors are the Eurofighter Typhoon project which 

was funded by the Britain, Germany, Italy and Spain, Boeing’s F15, F/A 18 Hornet, 

Mig 35 by Russia, Saab Griper 39, Lockheed Martin F 16 (Defense Industry Daily 

staff). The Lockheed Martin F 22 is the only other multi combat fighter jet and it 

belongs to 5th generation of the fighter jet classification (Lockheed Martin). All other 

fighter jets listed above other than the F22 belong to fourth generation (Defense 

Industry Daily staff). The F 22 fighter jet is not for export to other countries because of 

the US government policies (Defense Industry Daily staff, 2013) . Unlike the F 22 all 

the other fighter jets listed above are allowed to export to other countries as the 

governments itself has been keen on getting business for its companies (Defense 

Industry Daily staff).Over the last 15 years, many country air forces have made sales 

order to these fighter jet companies (Defense Industry Daily staff). After analyzing 

several news articles these information of sales order by different countries are 

tabulated in the table 5.1. This table consist of only the sale of fighter jet deals that took 

place through a transparent bidding process. A transparent bidding process in this thesis 

means that the countries air forces considered all of these fighter jets before making the 

sales order. There were some fighter jet deals which were part of mutual agreement 

between the country air force and the fighter jet manufacturer country government. 

These deals were considered as close bidding process and in this countries did not 

consider all these six fighter jets before making their decision to buy their fighter jets 
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Rafale the failed project 

The French government had spent about 50 billion dollar till 2011 for the Rafale project 

for producing 180 fighter jets which includes the Research and Development cost 

(Bennet, 2012). These 180 fighter jet was planned to be inducted into the French 

Airforce from 2000 to 2019 (Defense Industry Daily staff). Dassault aviation business 

rely much on foreign market, as a fact 67 percent of Dassault aircraft which have been 

produced till now have been exported (Dassault Aviation annual report 2008). The 

Rafale project was developed to be a very successful project in terms of export sales  

(BBC News, 1998). The Rafale project has never been able to get even a single order 

signed in the export market till now (Bennet, 2012). Since 2000, the Rafale fighter jet 

had been considered by different countries for their respective air forces but it has lost 

8 countries order till now (Defense Industry Daily staff). The Dassault aviation has 

come close to seal an order with the Indian government for 126 fighter jet at an 

estimated cost of $ 11 billion as of 2012 (Bennet, 2012). The Indian government had 

selected the Rafale fighter jet over the Eurofighter Typhoon, USA F16 and F 18/A, 

Russia Mig 35 and Sabb Gripen 35  (Pandit, 2012). Even though the deal is expected 

to be signed in another six months from now, the order as of now has not been signed 

(Gokhale, 2014) . The Dassault aviation has a potential opportunity of being sold in 5 

countries where a decision has not been taken till now refer table 3.4 for the countries 

(Defense Industry Daily staff; RAHIR, 2013). 

 

Leaving the Indian order the company which is yet to be signed the Dassault aviation 

company has not been able to get an order from a foreign government. The Dassault 

aviation only customer for Rafale project is the French government (Bennet, 2012). At 

the end of 2013, the French government in its budget for 2014- 2019, decided to cut 

down their budget for fighter jet procurement by 4 billion euros which made them to 

cancel the order of 40 Rafale fighter jets (RAHIR, 2013) . At the end of 2013 the 

Dassault Aviation Company has delivered 126 fighter jet to French government and 

only 26 fighter jets were order over the period 2014-2019 instead of the remaining 180 

fighter jets ordered (Naravane, 2013) (RAHIR, 2013) From the annual report of 
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Dassault Aviation (2006 to 2013) the production of Rafale project every year is 

tabulated in the table 5.2. The annual reports from 2000-2005 could not be accessed. 

 

 

 

 

 

 

 

 

 

 

 

 

         Table 2: Dassault Rafale production rate (Dassault Annual report 2006 – 2013) 

When the French government cut down their order in 2013 the company CEO reacted 

“The CEO of Dassault Aviation, the company that makes the aircraft, warned that 

anything below 11 per year would be commercially unviable for the company” 

(Naravane 2013). The French defense minister on June 2013 had said that Dassault 

aviation should look for export order to continue with the Rafale production line after 

2016 indicating that the French government would not order more (RAHIR, 2013).  

From an engineering economic perspective it could be interpreted that 11 fighter jet 

production is the breakeven point. The company production plant had the capacity of 

producing 15 fighter jets in 2006 and on an average has produce around 14 fighter jet 

from 2007 to 2009 (Dassault annual Report). The production schedule indicated that 

the company was not making profit from 2010 because they were making only 11 

which was the break-even point for keeping the Rafale production line running. 

 

The market competition in sale is expected to happen until 2017 before the fifth 

generation aircraft set to replace this 4th generation fighter jets. The F 35 fighter jet 

project that is being carried out by Lockheed Martin is going to becomes combat ready 

Year Production rate of 

Rafale  

2000-2005 26 

2006 15 

2007 13 

2008 14 

2009 14 

2010 11 

2011 11 

2012 11 

2013 11 
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only by 2018 as said by the UK government which is Lockheed Martin F35 customer 

(BBC NEWS UK, 2014) This fighter jet fifth generation flight that would be allowed 

to export by US government as the program itself included 11 countries (F-35 

Lightning II). 

 

 India is the largest importer of defense equipment in the world followed by China (KK, 

2013). India has collaborated with Russia in a project to develop fifth generation fighter 

jet and is likely to produce its first fifth generation fighter jet by 2017 (Radyuhin, 2013). 

China is developing its own fifth generation fighter jet Chengdu J20 and it is expecting 

it to be operational by 2018 and it is likely to export this fighter jet to other non US 

allies’ (Cameron, 2014) . 

 

The fifth generation fighter jets are far more superior in war fighting capabilities and it 

is near to visible in radar (Shukla, 2014). If all these three fighter jet projects are 

developed on time then it is highly unlikely that these 4+ generation fighter jet will 

make a huge sale after 2017. Also India and China world two largest importers of 

defense will not be interested in these 4+ generation fighter jets as they would have 

their own fifth generation fighter jets. 

 

This case is suitable case to validate PTPFM where the Dassault Aviation has continued 

with the non-profitable Rafale project, which made no profit for the Dassault Aviation. 

From 2010, Dassault aviation was only able to break-even without making profit. 

 

Note: The Indian and Indonesian business cases money representation are in their 

respective country currencies Indian rupee (₹) and Indonesian rupiah (IDR). The 

currency are not represented in dollars due to market volatility which could affect the 

model.  

5.4.2 United Breweries Holding Group – Kingfisher Airline project 

United Breweries is the leading beverage manufacturing company in India and it has 

presence in 52 countries across the world (United Breweries 2014). The company also 

own the Formula One team “Force India” (Force India 2014). The United Breweries 
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Holding Group is the company that owns the United Breweries Spirits and beers, Force 

India and Kingfisher Airline to name few of their business has an annual sales of over 

four billion US dollars (Force India 2014). 

 

The United Breweries Holding Group (UBHG) entered the airline business in 2003 but 

began its operation only in May 2005 (The Hindu 2012). The airline business was 

called as Kingfisher Airline and became a stock listed company in Bombay Stock 

Exchange only in June 2006.The Company decided to buy 26% stakes of Air Deccan 

in 2007, which was having a market share of 18% in Indian market (Sarkar, 2007). The 

Kingfisher Airline Company in combined with Deccan had a market share of 29% after 

the merger (Sarkar, 2007). Instead of acquiring Deccan Airways, Kingfisher Airline 

made a reverse merger (Giriprakash, 2012). After the merger at the end of 2007 the 

company named the Deccan Airline as Kingfisher Red and focused its service as a low 

cost airline. Kingfisher Red became the subsidiary company of Kingfisher Airline 

which dealt with the premium class segment (Giriprakash, 2012). The merged company 

had the biggest market share in India for the first quarter 2009 (CAPA 2009). 

The Kingfisher Airline (KA) since its inception in 2005 has never yielded profit for 

any financial year (King Fisher annual report 2007-2012) and (UBHG annual report 

2005 and 2006).  But in 2012 the airline due to heavy losses and not having the ability 

to pay the loan made the leaser to  seize the aero planes which made them to run very 

few flights which made the market share of Kingfisher Airlines to shrink to 5.4 % dor 

the first quarter of 2012 (Economic times 2012) from 29% (ET Bureau, 2011). 
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              Figure 1: United Breweries Holding group and its subsidiary business 

 

From looking at the losses that the Kingfisher Airline has faced from company annual 

report it looks like a non-viable project. The company has been running a project which 

appears to have failed but what could have been the reason for continuing with the 

project that has failed. 

 

       

 

 

 

 

 

 

 

Table 3: Kingfisher airline losses for the year 2005- 2013 (King fisher Annual Reports) 

 

 

Year Losses 

2005-2006  ₹   2,400,000,000.00  

2006-2007  ₹   5,770,000,000.00  

2007-2008  ₹   1,881,400,000.00  

2008-2009  ₹  16,088,300,000.00  

2009-2010  ₹  16,472,200,000.00  

2010-2011  ₹   10,274,000,000.00  

2011-2012  ₹   23,280,100,000.00  

2012-2013  ₹   43,011,200,000.00  

United Breweries 

Holding Group 

United Spirits 
United 

Breweries   

Kingfisher 

Airline 

Deccan 

Aviation 

Deccan 

Airlines 

Deccan 

Airlines 

Kingfisher Red 

and Kingfisher 

class 
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            Table 4: United Breweries sales and industry condition (Annual reports) 

 

There is a restriction regarding advertising alcohol through television commercials in 

India (Alcohol web India). There has been lot of advertising strategies that have been 

followed by companies to advertise their alcohol brand, some alcohol brand are 

advertised in the form of mineral water (Alcohol web India). This could be a reason to 

believe that Kingfisher airline could have been started in the motto to advertise the beer 

brand. The main brand of United Breweries   in India is the Kingfisher (United 

Breweries Annual report). The same name was kept for its airline business. Also one 

of beer brand was called Kingfisher red, this name was kept later to the low cost airline 

business after the Deccan reverse merger (Giriprakash, 2012).   

The reason why the UBHG was running the airline business even when facing losses 

could be due to the advertisement which made the beer industry to grow more than the 

industry conditions and the tax gain of 35% that UBHG gained by running the 

Kingfisher project. When the Kingfisher airline was operational from 2005 to 2012 the 

United Breweries sales was growing more than that of industrial growth rate and its 

market share also was increasing. During the financial year 2012 when the aero planes 

were seized by the leaser Kingfisher airline became less operational thus reducing the 

market share of Kingfisher beer in India for the year 2012- 2013 and the company sales 

Financial 

Year 

UB beer cases 

sold  in the 

Indian market 

Growth of 

United 

Breweries in 

terms of sales 

 

Market share 

of United 

Breweries in 

India 

 

Total Beer cases 

sold in India 

 

Beer 

industrial 

growth 

rate 

 

2005 36400000   95175439  

2006 43400000 19% 40% 108500000 14% 

2007 66100000 52% 47% 141050000 30% 

2008 75300000 14% 48% 157976000 12% 

2009 82400000 9% 48% 172000000 9% 

2010 101000000 23% 51% 200000000 16% 

2011 125000000 24% 56% 225000000 13% 

2012 133000000 6% 57% 235000000 4% 

2013 138985000 4.5 % 52% 263000000 12% 
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grew only 3% which was  lesser than the industrial growth rate of 6 %. This was first 

time since Kingfisher airline operations United Breweries beer sales grew below the 

industrial growth rate. 

The airline business was a failed project, since the time of inception in 2005. The 

benefits that United Breweries Holding group could have gained that motivated UBHG 

running the airline business making this an interesting case to be validate project 

termination phase forecasting model.   

 

5.4.3 PT Telekomunikasi Indonesia (Telkom) 

PT Telekomunikasi Indonesia (Telkom) is a state-owned enterprise that provides 

telecommunication services in Indonesia. Their services include cellular mobile 

connections, fixed wireline and fixed wireless connections (TELKOM 2014). The main 

contributor to the company’s business is the cellular mobile connections service, under 

the brand of Telkomsel, which uses the GSM network (Telkom Annual Report 2012). 

In December 2002 the company launched the fixed wireless service which uses the 

CDMA network under the name of Telkom Flexi. The service combines the mobility 

of wireless phones with tariff as low as the fixed wireline service (Widiarto 2004). 

Although the service managed to gain customers from 265,000 subscribers in 2003 and 

peaked at 18,161,000 subscribers in 2010 but it failed to gain more than 10% of the 

Indonesian mobile telecommunication market with the highest being 9% in 2009 

(Telkom Annual Report 2005 – 2010).  

 

 

Year Profit/ Loss from the CDMA 

project 

Growth rate of Telkom CDMA 

from the previous year in terms 

of subscribers 

2005 IDR  (892,900,000,000.00) Not known 

2006 IDR 737,000,000,000.00   3% 

2007 IDR 1,518,100,000,000.00   34% 

2008 IDR 1,203,400,000,000.00   50% 

2009 IDR 279,400,000,000.00   16% 
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    Table 5: Telkom CDMA project profit or loss taken from company annual report 

 

There are several reasons why the service was not growing as expected. First, by the 

time the service was launched the network coverage was still limited to only few major 

cities in Indonesia (Widiarto 2004).  The customers would still need their GSM phones 

if they live or travel to areas which are not covered by the CDMA network. Second, 

the fixed wireless service needs a dedicated CDMA handset which is not as popular as 

the GSM handset. Phone manufacturers offer more features and options for GSM 

handsets when compared to the CDMA handsets. Third, in 2010 the government 

changed the right-of-use tariffs which “significantly narrowed the gap between GSM 

mobile cellular and fixed wireless telephone’s tariffs” (Telkom Annual Report 2012). 

Hence when the company was trying to catch up in term of coverage, the main strategy 

to attract customer by  lower tariff by the fixed wireless service had gone. As a result 

the number of subscribers went down to 6,766,000 in 2013 with the company facing 

loss from this segment in the years 2011 to 2013 (Telkom Annual report 2011 - 2013). 

 

In June 2013, one of the executive of the company suggested that the fixed wireless 

service will be closed and the current customers would be migrated to its GSM service 

(Grazella 2013). In April 2014 the company reaffirmed its plan to cease the fixed 

wireless service stating that they already gained approval from the government for its 

migration plan and the trial has already begun (Sipahutar 2014).The GSM service was 

profitable business for the company and the growth rate has been increasing every year 

(Telkom Annual report 2005-2012). The company was still in the fixed wireless 

business even when the sales of the service was decreasing, yielding losses to the 

company (Telkom Annual Report 2009- 2012). 

 

2010 IDR 263,400,000,000.00   17% 

2011 IDR (1,444,000,000,000.00) - 28% 

2012 IDR (1,817,628,000,000.00)   20% 

2013 IDR (2,510,937,895,000.00) -164% 



 

81 

 

5.4.4 Honda Siel – Accord project  

In June 2008 the eight generation Honda Accord was introduced to the Indian market 

(Economic Times 2008). In the first financial year 2008 of sales, Honda sold about 

3121 units of Accord (Marklines Statistics). After the high initial sales in its segment 

the Accord sales started to decrease steadily and by the December 2013 the sales of 

Accord dropped to 520 units, when it was terminated (Marklines Statistics). 

 

The company decided to close Honda Accord project by December 2013 due to poor 

market demand (Economic Times 2013). One of the primary reason for failure of this 

project was the lack of diesel engine offering by Honda in the Indian Accord (Economic 

Times 2013). After 2011 the Petrol prices went up due to volatility in international 

crude oil market, so the Government of India provides subsidy on the diesel, the 

alternative fuel to petrol. This is because the government wants to keep the essential 

commodities cheaper to the public as the cost of these essential commodities would 

become more costly if diesel prices are high. Diesel price has a direct impact on the 

economy as any price hike would increase the cost of travel through public 

transportation, which is the source of transportation for the poor people. It affects the 

commodities price as the logistic company increase the transportation cost due to diesel 

price increase.  

 

The difference in diesel and petrol price was only USD 20 cents per liter in 2008 when 

Honda Accord was launched (My Petrol Price 2014). But over the time in 2011, when 

the unit sales of Honda Accord really started slowing down the difference between 

petrol and diesel was 50 cents per liter (My Petrol Price 2014). The Honda Accord 

being a luxury car for a developing country like India was one of the least economical 

car in terms of mileage in its segment (Economic Times 2008).  When an R squared 

value was found to see the correlation between the sales of Honda Accord and the 

difference in diesel and petrol prices, a strong correlation was found. It had a positive 

correlation of 0.7762. 

The Honda Accord primary competitors in India were Skoda Superb, Hyundai Sonata, 

Volkswagen Passat and Toyota Camry which all belong to D segment in the Indian 
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market (Economic Times 2013  new Cauchan). The prices of these varied from Rs 

1,850,000 to Rs 2,508,540 (Car Dekho 2014). Among the competitor Skoda Superb 

and Volkswagen Passat mostly sold were diesel variants. Toyota Camry was sold only 

in petrol version and Hyundai Sontata were sold in both petrol and diesel variants (Car 

Dekho).  

 

Year Honda 

Accord  

Sales 

Skoda 

Superb 

sales 

Hyundai 

Sonata 

sales 

Volkswagen 

Passat sales 

Toyota 

Camry 

sales 

Total 

segment 

sales 

Percentage of 

Honda 

Accord 

market share 

2008 3121 484 254   500 4359 71.6% 

2009 2811 2516 568  433 6323 44.4 % 

2010 2768 4014 325 836 366 8309 33.3% 

2011 1610 3470 169 976 222 6447 25.0% 

2012 662 2113 371 1179 271 4596 14.4% 

2013 520 1202 185 620 381 2958 17.6% 

Table 6: Honda accord and its competitor sales figures (Mark line Statistics) 

The reason for the decline in sales of Honda Accord project over the years is because 

of not bringing in a disesel variant of accord (Chauhan, 2013). The market share of 

Honda Accord decreased to 17.6 % in the FY 2013, from 71.6% in 2008. The loss in 

percentage of the Honda Accord market share was gained by its competitor who had 

diesel vehicle in the market. Honda Siel cars Accord sales started to decrease after its 

first year of sales. The project has been terminated and no longer operational. The 

Honda Accord project could be used as a case to validate PTPFM. 

 

5.5 Project Termination Phase Forecast Model (PTPFM) 

Project termination is considered to be a part of any project lifecycle, and it is 

impossible to eliminate this phase (Hormozi et al., 2000). “ Organizing a project's 

termination process is especially important when it has failed because of the lasting 

impact on future project as well as the organization's image ” (Hormozi et al., 2000, 

p45]. Because of the lasting impression that a project leaves on a company's name it is 

necessary to have a successful project termination. For a successful project termination, 

the termination phase needs to be planned and budgeted, but this may not happen in a 
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premature project closure (Havila et al., 2013). A project termination event can be a 

successful or an unsuccessful event depending on the time when it is terminated from 

organisational activities (Hormozi et.al., 2009). The Project Termination Phase 

Forecasting Model (PTPFM) is a decision model that can be used to forecast when a 

project should be terminated from an engineering economic standpoint. 

 

The time that a project needs to be terminated from an organization activity with 

minimal financial loss after determining that the project has failed can be determined 

by conceptual model proposed by (Ng et.al., 2012). Ng et.al (2012) believe that for a 

company not to incur more loss from a failed project the company has to terminate the 

project from the organization by the time when the projected sunk cost (PSC) of the 

project equals  opportunity Cost (OC) of the project. For a successful project 

termination there should be considerable time required for terminating the failed project 

(Ng et.al, 2012). It is important for the firm to know in advance when to start the 

termination phase of the project and by when the termination phase of the project 

should end.  
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PTPFM (1)

If there are any 
indicator variable 

(2)

Identify three 
scenarios for the 

project (4)

Define Opportunity 
cost and Sunk cost 

for the case (5)

Compute OC, SC and 
OC-SC for all three 

scenarios.(6)

Generate graph for 
all three scenarios 

(7)

No

Yes

Determine Project 
Termination phase 

(8)

End (10)

Determine the non 
profitable point of 

the project (3)

Decision Maker 
Satisfied (9)

Yes

No

Check for project 
failure indicator 

variables (2)

 

Figure 2 : Flow chart demonstrating PTPFM working 

 

According to Ng et.al (2012) the project termination phase of the project should begin 

at a point of the project lifecycle, when the difference between opportunity cost (OC) 
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and projected sunk cost (PSC) equals projected sunk cost of the project (PSC). The 

termination phase of the project should end at point when OC of the project equals PSC 

of the project (Ng et.al, 2012). 

 

When the project manager is primary responsible for a project then the project manager 

might take an irrational termination decision on when to terminate a project (Chulkov 

and Desai, 2008). This decision making model would be able to make project 

termination decision more a rational approach as it eliminates personal biases of the 

project manager to some extent. When the top management is not involved in day to 

day operation of the project still the top management of the company would be able to 

know, whether the planned termination phase as proposed by the project manager is 

the ideal termination phase for the project, from a financial standpoint of the project.  

 

The decision model allow the decision maker of the company to plan for the 

termination phase of the project. When the decision maker is aware that the project 

termination phase has to start then the decision maker can start taking back the 

resources from the project, start reducing inventory to bring it to zero when the project 

is completely terminated. 

 

The most important thing of the model is that the company will know when to stop 

investing in a project from an engineering economic perspective. Due to project 

manager’s emotional commitment towards the project can make the company continue 

investing in the project anticipating a better future, based on the heuristic decision of 

the project manager. This proposed theoretical model is built in order to provide a 

validated theoretical model   that can be used by the industries.  

 

S No Description 

1 Project termination phase forecasting model (PTPFM) -  

The model forecasts when the termination phase of the project should begin and by when the termination 

phase of the project should end. When the decision maker of the company feels that the project is not 

able to achieve the desired goals of the company, then the decision should use this model to know when 

the project should be terminated from the operational activities and also when the termination phase of 

the project should start. This model acts as a guiding tool for a company to know by when the company 

has to stop investing in a project which is going to fail.  
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2 Project Failure Indicators- 

The following are some predetermined project failure indicators to know whether the project is going 

to fail or not. These project failure indicators are a collection of factors that help the company to decide 

whether their project is going to be profitable or not.  

Criteria  

 If there is one or more count of yes then the company should use PTPFM to determine the 

project termination phase.    

  If the count of yes is zero, then at this point of time the project is not going to fail based on the 

current forecast, and should use the model again if there to be any change in forecast. 

 

Indicators : Check yes for the indicator if any one of the criterion is true Yes No 

g) Projected and or actual decrease in sales, e.g. 

 The actual or projected sales decrease below the sales expected at 

project launch.  

 The sales forecast for the coming years are not in line with the project 

strategic goals.   

  

h) Projected and or actual decrease  in profit, e.g. 

 The profit from a project decreases below the planned return on 

investment  

 The payback period of project is extending from the actual expected 

time.  

 The profit forecast for the coming years are not as expected as during 

the project launch. 

  

i) Projected and or actual increase in operational cost, e.g. 

 The operational cost forecast increases over the earlier planned 

operational cost, when the project was launched 

 

  

j) Potential decrease in market value of the firm, e.g. 

 The market value of the firm is decreasing because of the shareholders 

of the project are under the impression that the project is not returning 

the desired profit.  

  

k) Government Policies, e.g. 

 Expected or actual change in government policies which could 

potentially affect sales of the project. This is especially true when the 

company business is dependent on the government as the main 

consumer. Change in government body or policies could have an 

effect on project failure. 

  

l) Change in technology, e.g. 

 The company predicts that there could be reduced demand because of 

technology change.  

E.g. – When there was a change in demand for fuel efficient cars because 

of the latest technology development in fuel efficient engines, the 

automobile manufacturing companies which failed to adapt this latest 

technology resulted in poor sales. Refer to Mitsubishi, A 380 case in 

Australia, and Honda Accord case in India. 

 

  

                                                                                   Total   
 

3 Determine the projected non profitable point of the project: 

 The projected point in time when the project would not be able to return the desired profit for 

the company. 

 This non profitable point of time has to be determined by the decision maker taking into 

consideration of the company’s strategic goals and financial perspective of the project.     
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4 Identify the three possible scenarios for the project that can happen in terms of sales and profit from the 

project for the years to come, categorizing it as worst case, most likely case, and best case. 

d) Worst case: The minimum amount of profit that a company can expect from the project being 

considered. 

e) Most likely case: The expected profit that is most likely to be obtained from the project.  

f) Best case: The maximum profit that a company can get from the project. 

5 

 

 

 

 

 

 

Define Opportunity Cost(OC) 

Opportunity cost can be defined by the company depending on their perspective of the project.  

  

If the company decides to 

c) Continue its investment in the project: 

 Opportunity cost is the potential profit that the company would be losing from its next best 

alternative due to their continued investment in a failed project. 

c) Not to continue its invest in the project: 

 Opportunity cost is the potential profit that could have been yielded from the project if they 

had continued their investment in the project which their considering to terminate. 

 

Define Projected Sunk Cost (PSC) 

The projected sunk cost is the operational cost that has to be incurred by the company to keep the project 

running after the non-profitable point of the project 

6. Compute the OC, PSC, OC-PSC based on the definition for the three scenarios: worst case, most likely 

case, best case 

 

Example: This table is used to show how OC, PSC, and OC-PSC is calculated. The non-profitable point 

is determined as the year 2009 and the forecast is done for five years, 2009 to 2013. 

  

 

Projected Sunk cost  

 The projected non-profitable point of the project is consider as 2009, and that’s when the 

projected operation cost of the project starts becoming the projected sunk cost of the project. 

The projected sunk cost for the  

  

  The projected sunk cost starts increasing if the project is kept running for several years after 

the projected non-profitable point, as it becomes a cumulative investment to the company. In 

this example the projected operational cost (POPC) for each year from 2009 to 2013 is $ 500. 

 

The projected sunk cost in 2009 

              PSC 2009  =  POPC2009                                                                                                                                                                  

                            = $500 

The projected sunk cost in 2010 

              PSC2010  = PSC 2009 + POPC 2010 

                                          =   500 +  500 

                            =  $1000 

The projected sunk cost in 2011 

             PSC2011  = PSC 2010 + POPC 2011  

                                         = 1000 + 500 

                           = $ 1500 

The projected  sunk cost in 2012 

             PSC2012  = PSC 2011 + POPC 2012  

                                         = 1500 + 500 

                           = $ 2000 

The projected  sunk cost in 2013 

             PSC2013 = PSC 2012 + POPC 2013  

                                        = 2000 + 500 

                           = $ 2500 
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Opportunity cost 

If the organization decides to continue investment in failed project 

a) Company decision to continue investing in a project: 

 In 2009, opportunity cost is the total Projected Profit (PP) that could be gained from next best 

alternative project, for the projected five year period. In this example the next best alternative 

provides the following profits.  

 

      Opportunity cost in 2009  

            OC2009  = ∑ PP 2009 + PP 2010 + PP 2011 + PP2012 + PP2013 

                                     =  600 + 700+ 700+500+500 

                         =  $ 3000   

 

 The opportunity cost starts to decrease in the year 2010, as the potential profit for the year 2009 

is lost at the starting of the year 2010. Following show how opportunity cost for each year is 

computed 

 

Opportunity cost for 2010 

             OC2010  =  OC2009  − PP 2009 

                                      =   3000 – 600 

                         =  $ 2400 

Opportunity cost for 2011 

                              OC2011  =  OC2010  − PP 2010 

                                       = 2400  - 700 

                          = $ 1700  

Opportunity cost for 2012 

               OC2012  =  OC2011  − PP 2011 

                                                                 = 1700 – 700 

                           = $1000 

Opportunity cost for 2013 

               OC2013  =  OC2012  − PP 2012 

                                                                = 1000 – 500 

                                           =  $500 

 

d) If the Company decision is to not to invest in a project: 

 At the starting year, opportunity cost is the total profit that could be gained for the projected 

five year period, if the company continues to invest in a project which they are considering to 

terminate.   

                 

                 OC2009 = ∑ PP 2009 + PP 2010 + PP 2011 + PP2012 + PP2013 

                                          =   700 + 600 + 1000 + 1000 +700 

                             =  $ 4000   

 

 The opportunity cost starts to decrease after the first year, as the potential profit is lost each 

year from the project. Opportunity cost for 2010 

               

                  OC2010  =  OC2009  − PP 2009 

                                    =  4000 – 700 

                              = $ 3300 

 

 

 

Opportunity cost for 2011 

                OC2011  =  OC2010  − PP 2010 

                                            =  3300 – 600 
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                            = $ 2700 

Opportunity cost for 2012 

                OC2012  =  OC2011  − PP 2011 

                            =  2700 – 1000 

                            =  $ 1700 

Opportunity cost for 2013 

                 OC2013  =  OC2012  − PP 2012 

                             = 1700 – 1000 

                                             = $ 700 

 

 The projected profit for the last year is subtracted from the total opportunity cost at the start of 

next year. 

 

Year Continue its investment in the project Not to continue its investment in the 

project 

OC ($) PSC ($) OC-PSC ($) OC ($) PSC ($) OC-PSC ($) 

2009 3000 500 2500 4000 500 3500 

2010 2400 1000 1400 3300 1000 2300 

2011 1700 1500 200 2700 1500 1200 

2012 1000 2000 (1000) 1700 2000  (300) 

2013 500 2500 (2000) 700 2500 (1800) 

 

 

7 Generate graph based on Opportunity cost, Sunk Cost and the difference between OC and SC for all 

three scenarios. Plot the graph as dollar vs time. See step 8 for an example of the graph. 

8 Determine project termination phase: This is generic output of PTPFM. It is shown here on how to 

determine the project termination phase. 

 

 
 

Continue investment in the project 

 The point where line A is marked on the graph is the time when the termination phase of the 

project has to start.  

 The project termination phase should end at a point where B is plotted on the graph.  

For a company to continue with the project beyond point B would result in financial loss to the company. 
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From the graph generated for all three scenarios worst case, most likely case, and best case, determine 

the project termination phase in the same way as explained for the generic case above. The termination 

time period that is most suitable based on the strategic goals and financial feasibility for the organization 

from the three scenarios can be used.    

 

Not to continue investment in the project 

 The point where the first box is plotted on the graph below is the time when the termination 

phase of the project has to start.  

 The project termination phase should end at a point where second box is plotted on the graph.  

For a company to continue with the project beyond second box of the projected would result in financial 

loss to the company. 

 

From the graph generated for all three scenarios worst case, most likely case, and best case, determine 

the project termination phase in the same way as explained for the generic case above. The termination 

time period, that is most suitable for the organization from the three scenarios can be used.    

 

 

 
 

9. If satisfied with the termination phase, end PTPFM; if not, go back to step 3 and redefine the non-

profitable point of the project. Decision makers are encouraged to explore various non-profitable points 

for the project to see the implication. 

10 End- Based on the PTPFM, the decision maker can make rational decision on when to stop investing in 

a project. The termination point forecasted by the PTPFM is the point when the operational cost exceeds 

the returns on investment from the project.   

Table 7: Instruction on how to use PTPFM 

 

5.6 Validation of the proposed model 

For each of the business cases the opportunity cost, projected sunk cost, the non- 

profitable point of operation is defined along with the three scenarios to see whether 

there is change in the project termination phase.    
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5.6.1 Dassault Aviation 

Opportunity cost: If the Dassault Aviation Company is planning to terminate the Rafale 

project, the forgone benefits from the potential sales of Rafale fighter jets because of 

terminating the Rafale project is the opportunity cost.  

 

Projected sunk cost: The amount of money that the Dassault Aviation Company has to 

keep investing in the Rafale project to keep it operational from the projected non 

profitable point in 2010. The operational cost of producing 11 fighter jets a year will 

be the projected sunk cost in this case. 

 

Projected non-profitable point: From 2010, the project was not able to sell more than 

the breakeven point refer table 5.2. The investment by the company in the Rafale 

project was not able to return them any profit after 2010 as they have failed to sell more 

than the break- even point. 

 

There were totally two different forecast cases with three case scenarios each that were 

to see how the project termination phase for this case varies. 

 

Forecast constructed I 

The planning horizon is done for the years 2001 to 2016 with 2000 being the year where 

the forecasting was made. The forecast assumption is that the company was able to 

forecast with 100 percent accuracy. Even though the Rafale project was started with 

idea of producing 180 fighter jets in the early 2000, the company was able to predict 

the French government to cut down the order to a total of 152 fighter jets in 2013. Thus 

the company only planned to produce 152 fighter jets in 2000. Refer appendix A for 

the data and computational procedure followed 

The forecast assumption for all three scenarios are 

  The company will be able to forecast with 100 percent accuracy.  

 The maximum plant capacity per year is 15 Rafale units 

 The breakeven point of sales for any given year would be 11 Rafale units. 
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 If the company is not able to produce more than 11 fighter jet then the operational 

cost involved to produce the number of  fighter jet that year will be considered as 

the projected sunk cost 

 

The three case scenario for the forecast constructed I as follows 

a) Worst case                                                                                                                                               The 

Dassault aviation does not get any export order for the years 2001 – 2016 When 

should Dassault aviation terminate the project according to PTPFM? 

 

Worst case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 152 

fighter jets from the French government for the period 2001 to 2016 

 The assumption is that the company would like to keep the production line 

operational for the maximum time, that it would not produce more than 11 

fighter jets a year unless they need to satisfy immediate orders. 

 The total scheduled order for this planning horizon would be 152 fighter jets.  

 The Dassault Aviation Company was able to forecast the order that it could lose 

each year as it happened in the same manner it happened till 2013 

 India, Qatar, Kuwait, Malaysia and UAE does not make fighter jet buying till 

2017 hence the potential opportunity cost is considered till the end (Refer table 

5.2). 

 

Figure 3: Project termination phase for the worst case forecast constructed I 
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Please see appendix A for the computational steps followed. The company need to start 

terminating the project in the second half of the year 2011 and should complete the 

termination phase by the end of 2012. The duration of project termination phase in this 

case is approximately a year and half.  

 

b) Most Likely case – The Dassault aviation expects to gets Indian export order in 

2012 for 126 fighter jets of which 18 fighter jets to be produced in fly away 

condition. When should Dassault aviation terminate the production line of Rafale 

project according to PTPFM? 

 

 

Most likely case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 18 from 

Indian government and 152 fighter jets from the French government. 

 The total scheduled order for this planning horizon would be 170 fighter jets. 

 The Dassault Aviation Company was able to forecast the order that it could lose 

each year as it happened in the same manner. 

 Except India no other country make a decision regarding its fighter jet selection till 

2017. i.e. potential sale of Rafale is open in the countries till 2017 

 The forecasting horizon is from 2001 to 2016 in 2000   
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Figure 4 : Project termination phase for the most like case forecast constructed I 

 

According to PTPFM the project termination phase has to start in the second half of 

year 2011 and should be terminated from the organizational activities by midyear of 

2015. The project termination duration is longer when compared to worst case scenario. 

The project termination phase duration is approximately three and half years. 

  

c) Best Case – The Dassault aviation expects to get Indian export order in 2012 for 

126 fighter jets of which 18 fighter jets to be produced in fly away condition and it 

also to gets 65 fighter jets order from Canada in 2016 because of the F 35 project 

delay. When should Dassault aviation terminate the production line of Rafale 

project according to PTPFM?  

 Canada sales opportunity is included in this best case as it was highly unlike 

event 

 The planned order in hand for Dassault aviation for the Rafale project is 18 from 

Indian government, 152 fighter jets from the French government and 65 fighter 

jets from Canadian government. 
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 Because the plant’s maximum capacity is 15 the forecasting horizon is 

prolonged for a period 2001 to 2020. 

 The total scheduled order for this planning horizon would be 235 fighter jets. 

 Except India and Canada no other country make a decision regarding its fighter 

jet selection till 2020. i.e. potential sale of Rafale is open in the Qatar, Kuwait, 

Malaysia and UAE. 

 The Dassault Aviation Company was able to forecast the order that it could lose 

each year as it happened in the same manner 

  

 

 

Figure 5: Project termination phase for the best case forecast constructed I 

 

When the best case scenario is taken the project termination phase needs to start in mid 

of 2012 and the termination phase needs to end by 2018. The project termination 

duration is approximately six and half years.  
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General Discussion about forecast constructed I  

In the best case project termination phase needs to start only in the mid of the year 2012 

compared to other two case where the termination needs to start by the second half of 

2011. This project termination phase started to extend by a year is justifiable as the best 

case included the Canadian government opportunity. The termination phase period is 

common in the worst and most likely case because the Indian government order was 

expected to be signed only in 2012 which made the Dassault Aviation short of orders 

and achieve only the break even sales for the year 2010 and 2011 (please see appendix 

A). In the most likely case from 2012 the company had more order than the break even 

sales which made the projected sunk cost stagnant and this is the reason why 

termination phase duration was three and half years for the most likely case compared 

with one and half year duration for the worst case. The termination phase was longer 

for the best case as the Indian government order in 2012 and Canadian government 

order in 2016 would make the Rafale production cross break even sales for all the years 

after 2011.  Overall from the forecast constructed I analysis a project manager of 

Dassault aviation could decide when to start terminating the Rafale project. If the 

project manager does not expects the best case to happen then the project manager 

should start planning the termination phase from the second half of 2011 and then wait 

for a year to see whether the project is able to attract Indian order. The company could 

also bargain with the Indian government that Dassault could produce only less number 

of fighter jets instead of 18 in flyaway condition. This would allow the Dassault to 

close the project sooner with higher profit.                

 

Forecast constructed II  

The planning horizon is done for the years 2014 to 2019 in the year 2013. These would 

be the scenario cases that could be considered to forecast the termination phase for the 

Rafale project if Dassault Aviation were to use PTPFM in 2013. The scenario are 

articulated in way to see when Dassault Aviation should terminate Rafale project from 

an engineering economic perspective. Refer appendix A for data and computational 

method followed.  
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The forecast assumption for all three cases scenarios are 

 The maximum plant capacity per year is 15 Rafale units 

 The breakeven point of sales for any given year would be 11 

 If the company forecast that it would not able to produce more than 11 fighter jet a 

year then operational cost involved to produce 11 fighter jet will be the projected 

sunk cost (PSC) 

 2013 being the year where the forecasting was made.  

 

The three case scenarios of forecast constructed II are as follows 

a)  Worst case 

 The Dassault aviation does not get any export order for the years 2014 – 2019 and 

no country is making a decision till 2019. When should Dassault aviation terminate 

the project according to PTPFM? 

      Worst case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 26 

fighter jets from the French government. 

  The assumption is that the company would like to keep the production line 

operational for the maximum time, that it would not produce more than 11 

fighter jets a year. 

 If no export orders is obtained till 2016, the French government will order 40 

fighter jets after it had received its 26 fighter jets just to keep the production 

line running. 

 The total scheduled order for this planning horizon would be 66 fighter jets.  

 No country making a decision till the end 2019 on which fighter jet it is planning 

to buy. Opportunity cost is kept constant.    

 

The project termination phase forecasting for the worst case as follow: 
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             Figure 6: Project termination phase for the worst case forecast constructed II  

 

         In the worst case scenario the Rafale project termination phase has to begin in the 

first half of 2015and the project needs to be terminated by the first half of 2016. The 

project termination phase duration is approximately one year. For the Dassault 

Company to continue its investment in Rafale project after 2015  is not a profitable 

option as  projected sunk cost is more than the opportunity cost of the project. 

 

       

b) Most likely case  

The Dassault aviation gets Indian export order in 2014 for 126 fighter jets of which 

18 fighter jets to be produced in fly away condition. When should Dassault aviation 

terminate the production line of Rafale project according to PTPFM? 

Most likely case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 18 from 

Indian government and 26 fighter jets from the French government.  

 If no export orders is obtained after 2016, the French government will order 33 

fighter jets just to keep the production line running. 

 The total scheduled order for this planning horizon would be 77 fighter jets. 
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 Except India no other country make a decision regarding its fighter jet selection 

till 2020. i.e. potential sale of Rafale is open in the countries till 2020  

 

  The project termination phase for the most likely case-forecast constructed II as 

follow: 

 

Figure 7: Project termination phase for the most likely case forecast constructed II 

In the most likely case the project termination phase has to start from second half of 

the year 2017 and should end in the early first half of 2018. The termination phase 

duration is little more than six months. Year 2017 is the PNPP of Rafale project in this 

most likely case and that when the projected sunk cost starts to occur (please see 

appendix A). The decision maker of Dassault Aviation once completed with the Indian 

order and French government order should not accept any more order if it expects that 

nobody will order extra fighter jets. The end of 2017 seems to be realistic point of 

termination as the fifth generation fighter jet can become operation anywhere in-

between 2017 and 2018. This termination point is when the decision makers of the 

Dassault Aviation should make a vigilant view on the market condition as the Rafale 
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the 4+ fighter jet would become obsolete because of fifth generation fighter jet. This is 

case were it coincide with Balachandra (1984) which state company should plan for 

termination if it foresee any technology change. 

    

c) Best Case  

The Dassault aviation gets Indian export order in 2014 for 126 fighter jets of which 

18 fighter jets to be produced in fly away condition and it also to gets 65 fighter 

jets order from Canada because of the F 35 project delay. When should Dassault 

aviation terminate the production line of Rafale project according to PTPFM?  

 The planned order in hand for Dassault aviation for the Rafale project is 18 from 

Indian government, 26 fighter jets from the French government and 65 fighter 

jets from Canadian government. 

 Because the plant’s maximum capacity is 15 the forecasting horizon is 

prolonged for a period 2014 to 2020 

 The French government will not order any more fighter jets than the 26 fighter 

jets that has already been ordered. 

 The total scheduled order for this planning horizon would be 109 fighter jets. 

 Except India and Canada no other country make a decision regarding its fighter 

jet selection till 2021. i.e. potential sale of Rafale is open in the countries till 

2021  
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The project termination phase for the best case-forecast scenario II as follow: 

 

       

Figure 8: Project termination phase for the best case forecast constructed II 

 

In the best case forecast constructed II the project does not need to be terminated as 

there is no PNPP (See appendix A). The company has all the planned order more than 

11 units a year in this case. The Rafale project need not be terminated according to 

PTPFM model. With the assumption that 15 units is the maximum capacity of the 

Rafale production line, the company has to indeed keep it operational till 2021 to meet 

all its customer demand.  

 

General Discussion about forecast constructed II 

There is not much similarities in the termination phase period for each cases under the 

forecast constructed II. If the Dassault aviation is sure that Indian order would be signed 

in 2014 and is not sure whether Canada government would sign the order until the end 

of 2016, the Dassault Company can still continue with the Rafale project till the end of 

2016 without terminating according to PTPFM before it can know with more certainty 

with it will get the Canada government order or not. If the Canada government rejects 
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the Rafale order at the end of 2016 the company should probably make a termination 

decision with much more accuracy in 2016.       

 

General Discussion about both the forecast constructed  

The first forecast case’s project termination phase contradicts the second forecast case 

project termination phase even when the Indian order and Canada government order 

quantity remains the same with the same PNPP. According to the forecast constructed 

I for the most likely case the project has to be terminated by 2015 but when compared 

with forecast constructed II then the termination phase should start only in 2017. The 

reason why the termination phase is different for the both the forecast cases is because 

in the second forecast case the model does not include the sunk cost incurred in the past 

when making a decision in 2013 as in line with the literature. Sunk cost already incurred 

should not influence the future decision (Newman, Lavelle, and Eschenbach 2009).  

The forecast constructed II is most likely situation where Project termination phase 

forecasting model will be used. The forecast constructed II is more realistic in nature 

as it relaxes the forecast assumption that the company is able to predict with 100% 

accuracy, the forecasted constructed I is forecasting with data which has already 

happened and the second one is trying to forecast a real world problem.        

 

5.6.2  United Breweries 

Opportunity cost:  If United Breweries Holding Group were to terminate the Kingfisher 

Airline project then the forgone benefits by the company from the Kingfisher Airline 

project because of terminating it would be the opportunity cost. The benefits in this 

case is the extra sales that United Breweries was able to make because of running this 

airline project and the tax gains.  

Projected sunk cost: Sunk cost is amount of money that the United Breweries Holding 

Group has to invest every year to keep the Kingfisher Airline project operational. 

Projected non profitable point: The kingfisher airline project was never successful and 

had failed since its inception in financial year 2006, the company had reported losses 

from the time of start in the financial year 2006. 

Please see appendix B for data and computational method followed    
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Forecast Assumption for all three scenarios 

 The forecasting period is for financial year 2006 to 2013 

 The advertisement through kingfisher airline will have an impact on the sales of 

United Breweries Beer. 

 United Breweries Holding Group will get 35% tax gain for the losses it make in 

airline project. 

 The airline project was started only on an advertisement motive. 

  Financial year 2005, being the year were forecasting was made.  

 

The three case scenarios are 

a) Worst case: The United Breweries beer sales is able to grow more than 5% of the 

beer industry growth rate in India without the airline project. This 5 % is taken 

because the company was able to achieve this growth in sales of beer in financial 

year 2005, before the airline project was started in FY 2006. 

 

In the next page the project termination phase for the worst case scenario of Kingfisher 

airline project is shown  

 

 

Figure 9: Project termination phase for the worst case of Kingfisher Airline 
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According to PTPFM for worst case of Kingfisher airline project the UBHG should 

have started terminating the Kingfisher Airline project in the second half of FY 2009 

and should have terminated the project completely by the mid of FY 2010. The project 

termination duration is one year.  

  

b) Most likely case: The United Breweries sales is able to grow at the same rate of the 

beer industry growth rate in India without airline project.  

The project termination phase for the most likely case scenario of Kingfisher airline 

project is shown 

  

 

Figure 10: Project termination phase for the most likely case of Kingfisher airline 

The Kingfisher airline project termination should start termination in second half of FY 

2009 and the termination phase should end in the second half of FY 2010. The project 

termination phase duration is little more than one year.   

c) Best case:  The United Breweries sales is able to grow only at half of the industry 

growth rate in India without the kingfisher Airline project. The United Breweries 

beer sales was able to grow only at half of the beer industry growth rate for the 

financial year 2013. It is when the airline project became less operational in the 

starting of the financial year 2013.   
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The project termination phase for the most likely case scenario of Kingfisher airline 

project is shown 

 

 

Figure 11: Project termination phase for the best case of Kingfisher Airline 

 

Project termination phase for UBHG to terminate the kingfisher airline under this case 

scenario would be to terminate the project starting little later than the mid of FY 2009 

and terminate it by the second half of FY 2010. The duration of project termination 

phase is one year. 

 

General discussion for the three scenarios   

In all the three scenarios of Kingfisher airline, the project termination phase duration is 

found to be one year. The project termination phase start in FY 2009 in all the three 

cases and end in the FY 2010. The termination year point is not varying with respect to 

scenario and is being fixed due to the reason that Kingfisher airline accumulated a loss 

of 16 billion rupee in FY 2010 which is reason why PSC would have gone up more 

than opportunity cost in 2014.       
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5.6.3 Telkom – CDMA project 

Opportunity cost: It is the forgone benefits by the Telkom Company, because of their 

continuing investment in the CDMA project, which did not allow them to invest their 

money into their profitable GSM project. Projected sunk cost: It is amount of money 

that the Telkom Company was investing in the CDMA project to keep it operational 

from 2011, when it failed to make profit. Projected non profitable point: The Company 

started to incur loss in 2011 from the CDMA project. 

 

Forecasting assumption 

 The model is used in 2006 because the number of subscriber of Telekom are not 

growing at the growth rate of industry conditions 

 The forecasting horizon is from 2007 to 2013. 

 The Telkom Company’s GSM subscribers would increase at the 

telecommunication industry growth rate of Indonesia, if the operational cost 

involved in CDMA project is invested in GSM. 

 Telkom is able to forecast with 100% accuracy. 

 

As in the other cases it was not possible to articulate a realistic scenarios. The only 

possible scenario was that GSM subscription rate would have been able to grown at the 

industry condition which is used as the most likely case. The other two scenario are 

based on the traditionally followed engineering economic practice of varying the 

estimated financial variable by + 12.5 percent of the most likely case for the best case 

and - 12.5 percent of the most likely case for the worst case. See appendix C for the 

data used and computation of the Telkom case. 

 

The three scenarios are as follows 

a) Worst case – The worst case is the estimated opportunity cost is varied by -12.5 

percent of the most likely case.  

 

The project termination phase for the Telkom CDMA project worst case scenario as 

follows 
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Figure 12: Project termination phase for the worst case of Telkom CDMA 

 

In the worst case scenario the Telkom Company has to start terminating CDMA project 

in first half of the year 2012 and the termination should be completed by the end of the 

year 2012 according to the PTPFM. The duration of project termination phase is six 

months  

b) Most likely case – The most likely case is that the Telkom company would have 

been able to grow at the industry growth rate if had invested in GSM instead of 

CDMA project. 

The project termination phase for the Telkom CDMA project most likely case 

scenario as follows 
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Figure 13: Project termination phase for the most likely case of Telkom CDMA 

 

The project termination phase needs to start at the mid of the year 2012 and the project 

should be removed from the organization activity at the start of the year 2013. The 

project termination phase duration is little more than six months. 

  

c) Best case - The best case is that the estimated opportunity cost is varied by 

+12.5 percent of the most likely case. 

 

The project termination phase for the best case is shown in the next page  
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Figure 14 : Project termination phase for the best case of Telkom CDMA 

 

The project termination phase starts in the second half of the year 2012 and the project 

should be terminated by the first half of the year 2013. The project termination phase 

duration is about six months.  

 

General Discussion about Telkom cases 

 For all three scenarios the duration of project termination phase is approximately six 

months. The time when the termination phase of the project has to begin for all three 

cases differs by a month but the project termination phase has to begin in the year 2012. 

In all the three case the project termination phase has to end by the first half of the year 

2013.  Telkom Company should be prepared to start the termination phase of the 

CDMA project from the year 2012 and end it no later than the first half of the year 2013 

according to the PTPFM.     

 

5.6.4 Honda Siel- Accord project in India. 

Opportunity cost                                       

The forgone benefit of the Honda Company, due to the company decision of not 

bringing in the diesel version of Accord, which made Honda company to lose its 

potential sales in its segment in India.  

 

 IDR (10.00)

 IDR -

 IDR 10.00

 IDR 20.00

 IDR 30.00

 IDR 40.00

2007 2008 2009 2010 2011 2012 2013

Tr
ill

io
n

s

Best case

Opportunity cost Projected Sunk Cost

Opportunity cost - Projected Sunk cost



 

110 

 

Projected sunk cost  

It is operational cost that Honda was spending on the accord project to keep it running 

from the time in 2011. 

 

Projected non profitable point 

It is assumed to be in 2011 when the sales of accord project decreased below 41% from 

the previous year 2010 sales. 

 

Forecasting assumption 

 The forecasting period of Honda Accord is from 2009 to 2013. 

 2008 being the year where the forecasting was made 

 Honda is able to forecast the total D segment car sales for the years 2009 to 2013 

in India with 100% accuracy 

Refer to Appendix D for data and computation used in this model   

 

The three scenarios are as follows 

a) Worst case – The Honda Company would have been able to maintain 44.4 percent 

of the market share if it had brought in the diesel variant of Honda Accord. This 

was the actual market share of Honda accord for the year 2009. 

The project termination phase for Honda Accord worst case as follows 

Figure 15: Project termination phase for the Honda accord worst case 
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According to PTPFM the Honda project termination phase has to begin in the starting 

of the year 2011. The project termination phase has to end in first half of the year 2011. 

The duration is approximately only a month.    

 

b) Most likely case – The Honda Company would have been able to maintain 71.6 

percent of the market share for the five year period. This 71.6 percent of market 

share was the actual market share of accord project in 2008 

The project termination phase of the most likely case of Honda Accord project is given 

in the next page 

 

Figure 16: Project termination phase for the Honda accord worst case 

 

In the most likely case the Honda Company should start the termination phase in the 

starting of the year 2011 and end the termination phase within a month time in 2011. 

The duration of the termination phase is approximately little more than a month time.    

 

c) Best case – The Honda Company would be able to maintain 98.6 percent of the 

market share for the five year period. 
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Figure 17: Project termination phase for the Honda accord worst case 

In the best case the Honda Company should start the termination phase in the first half 

of 2011 and end the termination phase by the mid of the year 2011.The duration of the 

termination phase is approximately little more than a three month time. 

 

General Discussion about Honda accord project case  

In all three cases of Honda accord project the project termination year is in 2011. The 

company should plan for the termination phase in 2011. Only in best case the project 

termination phase duration is three months. One conclusive decision that Honda 

Company could have made a strategic decision that the termination year for the Accord 

is in the first half of the year 2011. The termination duration of one and half months in 

the most likely case could be the ideal termination duration in auto manufacturing 

industry. The time duration of one month is in accordance with Havila et.al (2013) 

where Mitsubushi Automobile Australia terminated model A 380 in Australia 

successfully. “The decision to close the ‘Mitsubishi 380 project’ was taken in February 

2008, and the production of Mitsubishi 380 cars 

ended on 31st March 2008” (Havila et.al 2013, P 93). 
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5.7 Sensitivity analysis 

Sensitivity analysis is changing one financial variable at a time to see the effect on 

outcome of the financial decision (Clark et al., 2010). It is used in this thesis to see how 

the project termination phase varies when a financial variable is changed. Sensitivity 

analysis is applied to two business cases, the Dassault Rafale project and the Telkom 

CDMA project. This analysis is also proposed to validate part of PTPFM model where 

redefining the projected non-profitable point could change the termination phase of the 

project. 

 

In the following cases, projected non- profitable point is tweaked to understand the 

sensitivity of the model. In both the cases there are two projected non profitable point 

that is tested in the PTPFM. 

 

Dassault Aviation Rafale 

To test the sensitivity of PTPFM in the Rafale project case the projected non-profitable 

point (PNPP) that is going to be tested are 2006 and 2010. For details on the 

computational steps followed refer appendix A. For the project termination phase with 

PNPP at 2010 is done in previous section please see to figure 5.2 and corresponding 

explanations.  

 

For the projected non-profitable point 2006: The forecast assumptions are as follows 

for PNPP 2006 

 The company will be able to forecast with 100 percent accuracy.  

 The maximum Rafale production capacity is 15 units. 

 Any projected sale below 16 per year would be considered as non-profitable.   

 The forecast horizon is from 2006 to 2016. 

 Sensitivity analysis is performed on the worst case scenario forecast I listed in 

section 5.1 

 The company wants to forecast the planning horizon 2006 -2016 in 2005 

 The company expects an order of 126 from the French government for the planning 

horizon period 
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 The company wants to know when it should terminate the project if the foreign 

export orders does not happen. 

 The company can cancel orders whenever it wishes to do so. 

The project termination phase forecasted for the Dassault Rafale with PNPP in 2016 

as follows   

 

 

Figure 18: Sensitivity analysis on Rafale project – PNPP 2006 

 

The project termination phase has to start at the end of year 2007 and should be 

completely terminated from the organizational activity by the mid of 2009. For 

Dassault Aviation to continue behind that point of mid of 2009 is not profitable for 

the company according to the PTPFM. 

 

If the project non-profitable point is determined in 2010 then the project termination 

phase has to start in the second half of 2011 and end by the early 2013. 

 

The PTPFM is sensitive to changes in this case and termination phase period changes 

if the PNPP is varied. In both the case the project termination length is approximately 

one and half years in this Dassault Aviation case. 
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PT Telekomunikasi Indonesia – CDMA project 

To test the sensitivity of PTPFM in the Telkomunikasi project case, the projected 

non-profitable point (PNPP) that is going to be tested are 2009 and 2011. For detail 

method on the computational steps followed refer appendix C. (Telkom Annual 

Report). For the project termination phase with PNPP 2011 has already been 

presented in section 5.3 (Please see figure 5.13 and the corresponding explanation) 

 

Projected non-profitable point (PNPP) is 2009: The reasons why 2009 is selected as 

PNPP is because it is time when the company’s operating profit in CDMA business 

decreased by more than 60% when compared to the precious year profit (Telkom 

Annual report) 

 

The forecasting assumption are as follows for 2009 

 The Telkom Company GSM market would be able to grow in terms of number of 

subscribers at the industry growth rate in Indonesia if they invest the CDMA 

operating cost in GSM project. 

 The forecast horizon is from 2007 to 2013.  

 2006 is the year the company is forecasting for the horizon 2007 to 2013. 

 The company can close the CDMA project as an when it wants. 

 The project non profitable point is determined as 2009 and will consider the project 

non profitable till the forecast indicate that the company will make more than 300 

trillion IDR as profit from the CDMA project. 

 Operating the business after the PNPP is considered as the projected sunk cost.  

 

The project termination phase forecasting for the Telkom CDMA with PNPP 2009 as 

follows: 
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Figure 19: Sensitivity analysis on Telkom CDMA project – PNPP 2009 

 

The project termination phase has to begin in the second half of 2011 and the CDMA 

projects need to be terminated from the market by mid-2012 if the PTPFM is used. 

 

In both the Telkom cases changing the PNPP gave a different project termination 

period. The termination period length was longer for the Telkom CDMA case with 

PNPP 2009 when compared with Telkom CDMA case with PNPP 2011.   

 

The sensitivity analysis was carried out in Dassault Rafale project case and Telkom 

CDMA case had a similarity that when the PNPP is changed the project terminate phase 

period changes. However the duration of the termination phase was not different in the 

sensitivity analysis done for Dassault Rafale case with PNPP 2006 and PNPP 2010. 

The termination period length was shorter in Telkom CDMA case with PNPP 2011 

compared to Telkom CDMA case with PNPP 2009. 

 

5.8 Discussion and Conclusion 

The following section acts as a basis to summarize generalized discussion about the 

validation of PTPFM in the four business cases and usefulness of this research 
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Limitation 

The PTPFM model is found to be valid for the four tested business cases the Dassault 

Rafale, United Breweries Kingfisher Airlines, Telkom Indonesia and Honda Accord 

project in India. This is proposed model that it can be used but it is not generalized 

model. Extensive testing of the PTPFM model with different type industry need to be 

done to generalize the model. Due to time limitation of this research the model needs 

was only applied to these four cases were the PTPFM model is able to forecast the 

termination phase  

 

5.8.1 Discussion on the four cases and reality 

In this section, a discussion of the performance of the model is presented through the 

analysis of the four cases used to validate the model. 

 

 

5.8.1.1  Telkom case 

For the Telkom CDMA, the PTPFM was run with simulated data to estimate the OC. 

The results showed that for the best case scenario, the company should have to 

terminate the project by the first half of 2013(See figure 5.14). In the real case, the 

executive management of the company suggested, in June of 2013, that the fixed 

wireless service will be closed and the current customers would be migrated to its GSM 

service (Grazella 2013), indicating the project termination. The PTPFM predicted the 

year 2013 accurately. The project termination phase length was not validated because 

data about the termination strategy followed by Telkom is not available. The market 

was changing to GSM technology and was not willing to use CDMA technology any 

longer; that is, technology change was the indication that the project was at risk of 

failing (Balachandra,1985). A possible explanation for the slight misalignment 

between the projected and the real termination point is that the real project failure could 

have happened according to the model proposed but the company may have kept 

running the failed project for the market value of the firm not to be affected.  
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5.8.1.2  Honda- Siel Accord case 

For the Honda- Siel Accord case, the PTPFM was also run with simulated data to 

estimate the OC due unavailability of accurate real data. All three PTPFM scenarios 

showed that the company should have to terminate the project by the first half of 2011 

(See figure 5.15, 5.16, 5.17). In the real case, in December of 2013, Honda- Siel 

terminated the accord project (Economic Times 2013).  The misalignment between the 

projected and actual termination phases can be explained because the firm appears to 

have not terminated the project when they should have (in 2011).  The company well 

exceeded the project termination phase length of 8 months; however, it is not possible 

to validate that the value of the firm was affected because there is no public information 

about Honda-Siel’s share performance in India. In turn, Honda- Siel company waited 

until April 2013 to announce that they would be investing in diesel engine technology 

for the first time (Honda press release). This April 2013 could be assumed the time 

when the project termination phase started, as Honda company acknowledged the 

necessity for diesel vehicle (even though it was evident from the model it was necessary 

to begin the termination phase in 2011).  

 

5.8.1.3 United Breweries Kingfisher project 

For the United Breweries kingfisher case, the PTPFM was also run with simulated data 

to estimate the OC. All the three PTPFM scenarios showed that the company should 

have to terminate the project by second half of 2010 ( See figure 5.09, 5.10, and 5.11). 

In the real case, in Oct 2012 the airline project was terminated (Economic Times 2013). 

The misalignment between the projected and actual termination could be because 

United Breweries could have thought terminating the Kingfisher airline project can 

negatively affect the beer sales of United Breweries. The company could have been 

well aware that the project needs to terminated by 2010 in 2007 itself. That is the reason 

why the United Breweries bought F1 car racing team and the IPL sports team both in 

2007 (United Breweries). They waited till the teams became popular and could have 

decided in 2012 it is the best alternative to advertise than airlines as it was incurring 

huge losses. The termination phase duration could not be verified. 

 



 

119 

 

5.8.1.4 Dassault Rafale project  

For the Dassault Rafale project case, all the three PTPFM scenario showed different 

termination phases. These termination phase could not be verified with the real case 

data as the project is still operational. As it is not terminated, the project termination 

duration could not be verified. The project could have failed by now as forecasted by 

the PTPFM model for constructed forecast I (See figure 5.03) but the company is 

continuing with the failed project because if it does not accept the French government 

orders now, the government might not spend research and development cost in the 

future. In all other forecast constructed (See figure 5.04 to 5.08) scenario the project 

need not be terminated by 2014 that is reason why the company could have continued 

with the project.    

 

5.8.1.5 Implication to Project Manager and Researchers  

This research work has developed a project termination model that could be used by 

project manager who want to know when to terminate a project. This model gives the 

project manager an insight of an engineering economic knowledge in project 

termination decision. This would not only eliminate personal biases in project 

termination decision to some extent but also help the project manager in making a better 

project termination decision as the project manager need not take a decision based 

solely on a heuristic approach. 

 

In the field of research this thesis work has thrown open to several question that could 

be solved. The first being primarily a developing a generalized model that could be 

applicable for all the case in other words proving the proposed model is significant to 

predict project termination in business cases. The other possibility is to include strategic 

planning with the proposed PTPFM. The research work has made a model that has 

blended project management and engineering economics field. Till now the forecasted 

project termination indicators in project management fields are based on qualitative 

approach, this being the first model of its kind in project management field to forecast 

the termination phase based on financial variables of the project.    
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Chapter 6 

6 Findings, Conclusion and Future Work  

 

This section is the last part of this thesis work and is intended to provide a summary of 

research findings, the main conclusion drawn from this research and provide a 

foundation for future research in this topic.  

 

6.1 General findings 

The overall research work was able to answer the two question that was posed during 

the start of the research work. Forecasting the project termination phase was possible 

using an engineering economic model under the condition it was able to forecast the 

termination phase of four historical business cases Dassault Rafale project, United 

Breweries Kingfisher Airlines project, Telkom CDMA project in Indonesia and Honda-

Siel Accord project in India. These four cases were verified from an quantitative 

perspective.  The project termination model could also be related to four other different  

cases Texas Instruments home computer project, Mitsubishi Australia A 380 model 

project, Coca Cola new coke project and India Cements’ Chennai super kings sports 

team project.  

The other question also could also be answered whether it was possible to 

terminate a project without affecting the market value of the firm it is under the 

condition that the project should have a significant impact on the company’s business. 

The research question were answered by developing project termination model and 

model was found to be valid for the following cases Dassault Rafale project, United 

Breweries Kingfisher Airlines project, Telkom CDMA project in Indonesia and Honda-

Siel Accord project in India. 

 

6.2 Conclusion 

This research work has developed a project termination model that could be used by 

project manager who want to know when to terminate a project. This model gives the 

project manager an insight of an engineering economic knowledge in project 
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termination decision. This would not only eliminate personal biases in project 

termination decision to some extent but also help the project manager in making a better 

project termination decision as the project manager need not take a decision based 

solely on a heuristic approach. As said in the chapter 4 it was possible to forecast and 

terminate a project without affecting the market value of the firm under the assumption 

that the project has a significant impact on the market value of the firm.  

 

6.3 Future Work 

This thesis work has opened up two research question that could not be answered in 

this research due to time constraint. The first question is the strategies that have to be 

followed by a company to terminate a brand identity project of the company without 

affecting the market value of the firm. The second question for the future researcher to 

answer would be devolving an engineering economic model which could predicts the 

project termination phase with an insight of strategic business planning. For each of 

these research questions a case analysis has been analyzed for the future researcher to 

have a better understanding of the research possibilities.      

 

6.3.1 Termination of brand identity project 

The New Coke Case in 1985 brings up a question whether termination of project like 

Coke which acts as a brand identity to the company can be terminated without affecting 

the market value of the firm. (Marthandam, Calvo and Ng 2014) believed a reason why 

sales of the New Coke plunged when the old coke project was terminated. Also the 

engineering economic model developed in this thesis was able to answer the question 

and give the decision maker an insight whether termination of the project would have 

an impact on the market value of the firm or not. From the decision maker perspective, 

when a project will fail and whether termination will have an impact on the market 

value of the firm does not alone solve the problem completely. The decision maker has 

to know the strategies to terminate a project which acts as a brand identity to the 

company to solve the problem completely. This case analysis could serve as the basis 

for the future research on termination of brand identity project. 
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6.3.2 Case Analysis 

One of the most successful project in Indian automobile industry was the 

manufacturing of the car model 800 by Maruthi Suzuki. The company sold around 2.7 

million units of this car in India since inception (Subramanian 2014) and it was termed 

as iconic car of India (BBC 2014). It was launched in 1983 and it ruled the Indian 

market till 2010 before the company decided to start pulling it out from sales in 13 

major cities in India citing emission norms (Economic Times 2014). The car production 

was finally terminated on Feb 7th 2014 (Times of India 2014). The car was bought by 

many middle class families in India (Economic Times 2014) and it was a pride owning 

the car as it was owned by the former prime minister (Times of India 2013) and also 

by great sports stars (Indian express 2014). The company was able to sell 20,701 units 

in a month at its peak sales in March 2003 (Subramanian 2014). Maruthi 800 was 

bestselling car in India till 2004 (Subramanian 2014). The company decided to 

introduce a new car called Alto in 2000 and it became the bestselling car in the fiscal 

year 2004 -2005 (Economic times 2005). The Alto car was sold 126,223 units against 

the Maruthi 800 which sold 116,262 units for fiscal year 2004-2005 (Economic times 

2005). It went on to be termed that Alto has replaced 800 in terms of sales (Economic 

times 2005). The real reason is not known why the company did not try to push Maruthi 

800 and tried pushing Alto into the Indian market when the 800 project was the 

bestselling and it had not failed in 2004. Alto became the iconic car of the country by 

2014 and it crossed 2.5 million units becoming the only other car in India after Maruthi 

800 (Economic times 2014).  

Maruthi Suzuki made a successful termination of their most successful project 

without affecting the future sales of their company. No project stakeholder wants to 

leave a negative impression on the company by terminating a successful project. 

Maruthi Suzuki project management team clearly understood the project lifecycle and 

terminated the car model 800 without affecting the market value of the firm. They did 

not make the mistake what Coca Cola company did with "New coke".  

This case analysis have given a vision that even iconic project can be terminated 

without affecting the market value of the firm. Maruthi Suzuki team planned 

termination well and did it in stages. First they allowed considerable time for Alto to 
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be get used by the customer and they allowed it became the number one selling car by 

2005. The sales started decreasing and the company never brought up gradation to the 

Maruthi 800 model as they did for other cars. The Maruthi Suzuki Company has always 

been the bestselling car company in India in terms of sales (Mark line Statistics). 

Texas Instrument case make it questionable whether positive market reaction 

was because of termination of a project that no more good money will be thrown after 

bad as stated by (Statmen and Sepe 1989) or also due to the fact that shareholders were 

aware that Texas Instruments core business was not home computer segment. This 

leads to the hypothesis that whether terminating a project which is not part of the core 

business of the company or a project which generates a very little profit to the company 

when terminated does not have a negative effect on the market value of the firm if not 

positive. There also needs to be research whether a brand identity project for a company 

or a project which contributes a lot of revenue to the company can be terminated 

without affecting the market value of the firm or the future sales of the company as 

Maruthi 800 project case. 

 

6.3.3 Termination of Project with insight of Strategic Business planning 

For some industries the competition is very high initially and the company has to face 

losses for the first few years depending on the type of industry before gaining profit. 

One of the company which fits this thought is Amazon.com. Amazon which was started 

in 1994 made losses initially for six years and it did not make profit till 2001(Amazon 

Annual Report). Now the company is the biggest online retail industry in the world and 

one of the most profitable companies (Forbes 2013). Amazon.com Company had 

survived the dot com bubble burst in 2000 when many online companies in USA had 

shut down (Oran 2011). While developing the engineering economic model, the project 

termination model was applied to an online retail company Web van which was started 

in 1999.  

 

The project termination model could not be validated as Opportunity cost was very less 

than the Sunk cost. The model was not able to predict the termination phase as the 

project was beyond the termination point of the model. The model prediction might be 
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wrong as the opportunity cost could have been less because the competition was high 

in the industry at that point of time or the market condition were not good for the 

business. But this case has led to a question of building an engineering economic model 

which incorporates strategic business planning into it for well defining of opportunity 

cost and sunk cost.  

 

If these two research question could be answered in the future, then it could be of a 

great usefulness for a project manager on knowing about the strategies to be followed 

while terminating a brand identity project and also help the project management 

literature on strengthening this engineering economic model by considering the 

strategic business planning part.   
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8 Appendix A: Dassault Aviation – Rafale project 

The Dassault Rafale case data was collected from Dassault Aviation Company annual reports, 

Dassault press releases and several other news articles. This appendix section consist of detail 

on how opportunity cost, projected sunk cost was calculated for each forecast scenario.   

 

Fighter jet unit cost 

The fighter jet unit cost is estimated from various sales order that Dassault aviation lost for the 

Rafale project which was quoted in several news article around the world. For some year the 

fighter jet price could not be estimated as there was no fighter jet deals that took place during 

that year. For the year that the selling price was not available it was estimated the price to be 

the average of the previous year and next year sales price. Estimated price indicated by * in 

table 1. The profit from a fighter jet sales is assumed to be 9.6 percent in this economic model 

as this 9.6 percent was the average of overall Dassault aviation profit for the turnover they 

received over the last 10 years (Dassault Aviation). The operational cost was assumed to be 

90.4 percent of the turnover 

  
Year Selling Price (1) Operation cost of Rafale 

fighter jet (2) 

Profit (3) 

        (1) (2) = 0.904* (1)  (3) = (2) – (1) 

2007  $ 95,238,095.24   $  86,095,238.10   $  9,142,857.14  

2008  $ 103,174,603.17 *   $  93,269,841.27   $  9,904,761.90  

2009  $ 111,111,111.11   $  100,444,444.44   $  10,666,666.67  

2010  $ 121,693,121.69  *  $   110,010,582.01   $  11,682,539.68  

2011  $ 132,275,132.28  *  $   119,576,719.58   $   12,698,412.70  

2012  $ 142,857,142.86   $   129,142,857.14   $   13,714,285.71  

2013  $ 148,428,571.43  *  $   134,179,428.57   $   14,249,142.86  

2014  $ 154,000,000.00   $   139,216,000.00   $   14,784,000.00  

2015  $ 154,000,000.00   $   139,216,000.00   $   14,784,000.00  

2016  $ 154,000,000.00   $   139,216,000.00   $   14,784,000.00  

2017  $ 154,000,000.00   $   139,216,000.00   $   14,784,000.00  

        Table 1: Rafale project’s selling price, estimated operational cost and profit   

 

Forecast scenario I 

The planning horizon is done for the years 2001 to 2016 in the year 2000. The forecast 

assumption is that the company was able to forecast with 100 percent accuracy. Even though 

the Rafale project was started with idea of producing 180 fighter jets in the early 2000, the 

company was able to predict the French government to cut down the order to a total of 152 

fighter jets in 2013. Thus the company only planned to produce 152 fighter jets in 2000. 

 

a) Worst Case 

The Dassault aviation does not get any export orders, the planned schedule is only for 152 

fighter jets. The table 1 show the schedule of production if they have forecast from year 

2000. Till 2013 the production schedule is real data taken from (Dassault Aviation 

Company annual report). From 2014 it is assumed production schedule for this model. 

Assumed production units is indicated by * 
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Year  Production rate 

2000-2005 26 

2006 15 

2007 13 

2008 14 

2009 14 

2010 11 

2011 11 

2012 11 

2013 11 

2014 11 * 

2015 11 * 

2016 4   * 

Total 152 

                   Table 2: Rafale project production schedule for forecast scenario I 

 

The company has planned order of only 26 left from 2014 to 2019 (Naravane 2013). In this 

thesis the model is only built from an engineering economic perspective and it would be 

sensible to assume that Rafale could wrap up the production line by mid2016, when they would 

have been to fulfill the Rafale’s orders 

 

The following table shows OC, PSC and OC - PSC 
Year Opportunity cost (OC)   1 Projected Sunk Cost  (PSC)   2 Opportunity cost- Projected Sunk Cost 

Potential profit after each 

year 

No of fighter jets produced 

after PNPP *operational cost 

3 = 1 – 2 

2001  $       7,563,306,665.17  0  $      7,563,306,665.17  

2002  $       7,563,306,665.17  0  $      7,563,306,665.17  

2003  $       7,140,906,665.17  0  $      7,140,906,665.17  

2004  $       7,140,906,665.17  0  $      7,140,906,665.17  

2005  $       7,140,906,665.17  0  $       7,140,906,665.17  

2006  $       7,068,906,665.17  0  $       7,068,906,665.17  

2007  $       4,770,666,665.17  0  $        4,770,666,665.17  

2008  $       4,401,066,665.17  0  $        4,401,066,665.17  

2009  $       4,401,066,665.17  0  $        4,401,066,665.17  

2010  $       4,401,066,665.17   $        1,210,116,402.12   $        3,190,950,263.05  

2011  $       4,401,066,665.17   $        2,525,460,317.46   $        1,875,606,347.71  

2012  $       4,074,666,665.17   $        3,946,031,746.03   $        128,634,919.14  

2013  $       4,074,666,665.17   $        5,422,005,460.32   $         (1,347,338,795.15) 

2014  $       3,642,666,665.17   $        6,953,381,460.32   $         (3,310,714,795.15) 

2015  $       3,642,666,665.17   $        8,484,757,460.32   $         (4,842,090,795.15) 

2016  $       3,642,666,665.17   $        9,041,621,460.32   $          (5,398,954,795.15) 

Table 3: OC, PSC and OC - PSC for the worst case forecast scenario I 
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b)  Most likely case  

The Dassault aviation gets Indian government orders for 126 fighter jets in 2012, as Indian 

government announced that it would be ordering 126 Rafale fighter jets  (Pandit, 2012). 

But Dassault aviation has to only produce 18 fighter jets in flyaway condition to Indian 

government, the rest of fighter jet needs to be produced in India under transfer of 

technology agreement (Pandit, 2012). With the limit of this thesis being engineering 

economic modelling it is assumed that the profit they get is for 18 fighter jets and for the 

technology of Rafale project that has been developed by Dassault Aviation. The 

assumption made in this case is that the Dassault Aviation expects Indian government to 

order 18 fighter jets in 2012 as soon as they have selected the fighter jet.  

In 2000, Dassault Aviation expects a total planned order of 170 with 152 fighter jets from 

the French government and 18 fighter jets from the Indian government. Till 2011 it is actual 

production rate of Rafale that has been used and taken from the Dassault annual report. 

From 2012 it has been adjusted for meeting the Indian government order. The production 

schedule of Rafale project would have been if the Indian government had ordered as 

follows.  

    

                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Production rate of Rafale fighter jets – most likely case forecast scenario I 

       

  

Year  Production rate 

2000-2005 26 

2006 15 

2007 13 

2008 14 

2009 14 

2010 11 

2011 11 

2012 15 * 

2013 15 * 

2014 12 * 

2015 12 * 

2016 12 * 

Total 170 
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Year Opportunity cost (1) Projected Sunk cost (2) Opportunity cost- 

Projected Sunk cost 

Potential profit after each 

year 

No of fighter jets produced 

after PNPP *operational cost 

3 = 1 – 2 

2001  $       7,563,306,665.17  0  $    7,563,306,665.17  

2002  $       7,563,306,665.17  0  $    7,563,306,665.17  

2003  $       7,140,906,665.17  0  $    7,140,906,665.17  

2004  $       7,140,906,665.17  0  $    7,140,906,665.17  

2005  $       7,140,906,665.17  0  $    7,140,906,665.17  

2006  $       7,068,906,665.17  0  $    7,068,906,665.17  

2007  $       4,770,666,665.17  0  $    4,770,666,665.17  

2008  $       4,401,066,665.17  0  $     4,401,066,665.17  

2009  $       4,401,066,665.17  0  $     4,401,066,665.17  

2010  $       4,401,066,665.17   $        1,210,116,402.12   $     3,190,950,263.05  

2011  $       4,401,066,665.17   $        2,525,460,317.46   $     1,875,606,347.71  

2012  $       4,074,666,665.17   $        2,525,460,317.46   $     1,549,206,347.71  

2013  $       3,434,666,665.17   $        2,525,460,317.46   $      909,206,347.71  

2014  $       2,794,666,665.17   $        2,525,460,317.46   $      269,206,347.71  

2015  $       2,154,666,665.17   $        2,525,460,317.46   $      370,793,652.29) 

2016  $       2,154,666,665.17   $        2,525,460,317.46   $     (370,793,652.29) 

          Table 5: OC, PSC and OC – PSC for the most likely case forecast scenario I 

 

c) Best case  

In 2000, The Dassault Aviation anticipates that F 35 project would not be developed on 

time and would give them a potential sale of 65 Rafale fighter jets from the Canadian 

government. The Canadian government needs to start replacing F/A 18 in 2018 which was 

planned to be replaced by F 35 (Milewski, 2014). The assumption is that Canadian 

Government would start ordering in 2016.  

In 2000, Dassault Aviation expects a total planned order of 235 with 152 fighter jets from 

the French government, 18 fighter jets from the Indian government in 2012 and 65 fighter 

jet from Canadian government in 2016. Till 2011 it is actual production rate of Rafale that 

has been used and taken from the Dassault annual report. From 2012 it has been adjusted 

for meeting the Indian government order and Canada government. The planning horizon is 

extended by three years (2000- 2017) as the Canadian government order and the plant 

capacity being maximum 15 units per year.  The production schedule of Rafale project 

would have been if the Indian government had ordered in 2012 and Canadian government 

also had ordered in 2016 as follows. 
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Table 6: Production schedule of Rafale fighter jet for best case 

  

Year  Production rate 

2000-2005 26 

2006 15 

2007 13 

2008 14 

2009 14 

2010 11 

2011 11 

2012 15 * 

2013 15 * 

2014 15 * 

2015 15 * 

2016 15 * 

2017 15* 

2018 15 

2019 14 

2020 12 

Total 235 
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Year Opportunity cost (OC)   

1 

Projected Sunk Cost  (PSC)   

2 

Opportunity cost- Projected 

Sunk Cost 

Potential profit after 

each year 

No of fighter jets produced 

after PNPP *operational 

cost 

3 = 1 – 2 

2001  $       8,428,088,344.12  0  $                     8,428,088,344.12  

2002  $       8,428,088,344.12  0  $                     8,428,088,344.12  

2003  $       8,005,688,344.12  0  $                     8,005,688,344.12  

2004  $       8,005,688,344.12  0  $                     8,005,688,344.12  

2005  $       8,005,688,344.12  0  $                     8,005,688,344.12  

2006  $       7,933,688,344.12  0  $                     7,933,688,344.12  

2007  $       5,635,448,344.12  0  $                     5,635,448,344.12  

2008  $       5,265,848,344.12  0  $                     5,265,848,344.12  

2009  $       5,265,848,344.12  0  $                     5,265,848,344.12  

2010  $       5,265,848,344.12   $        1,210,116,402.12   $                     4,055,731,942.01  

2011  $       5,265,848,344.12   $        2,525,460,317.46   $                     2,740,388,026.66  

2012  $       4,939,448,344.12   $        2,525,460,317.46   $                     2,413,988,026.66  

2013  $       4,299,448,344.12   $        2,525,460,317.46   $                     1,773,988,026.66  

2014  $       3,659,448,344.12   $        2,525,460,317.46   $                     1,133,988,026.66  

2015  $       3,019,448,344.12   $        2,525,460,317.46   $                         493,988,026.66  

2016  $       2,846,492,008.33   $        2,525,460,317.46   $                         321,031,690.87  

2017  $       2,673,535,672.54   $        2,525,460,317.46   $                         148,075,355.08  

2018  $       2,500,579,336.75   $        2,525,460,317.46   $                         (24,880,980.71) 

2019  $       2,327,623,000.96   $        2,525,460,317.46   $                       (197,837,316.50) 

2020  $       2,154,666,665.17   $        2,525,460,317.46   $                       (370,793,652.29) 

  Table 7: OC, PSC and OC – PSC for the best case forecast scenario I 

 

Forecast scenario II 

The planning horizon is done for the years 2014 to 2019 in the year 2013. These would be the 

scenario cases that could be considered to forecast the termination phase for Rafale project if 

Dassault Aviation were to use PTPFM in 2013. The scenario are articulated in way to see when 

Dassault Aviation should terminate Rafale project from an engineering economic perspective. 

The export countries that are considering to buy Rafale in the next 4 years  

 

The forecast assumption for all three scenarios are 

  The company will be able to forecast with 100 percent accuracy.  

 The maximum plant capacity per year is 15 Rafale units 

 The breakeven point of sales for any given year would be 11 

 If the company forecast that it would not able to produce more than 11 fighter jet a year 

then operational cost involved to produce 11 fighter jet will be the projected sunk cost 

(PSC) 

 

The three case scenarios of second forecast scenarios are as follows 

a) Worst case 
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The Dassault aviation does not get any export order for the years 2014 – 2019 and no 

country is making a decision till 2019. When should Dassault aviation terminate the project 

according to PTPFM.  

Worst case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 26 fighter jets 

from the French government. 

  The assumption is that the company would like to keep the production line operational 

for the maximum time, that it would not produce more than 11 fighter jets a year. 

 If no export orders is obtained till 2016, the French government will order 40 fighter jets 

after it had received its 26 fighter jets just to keep the production line running. 

 The total scheduled order for this planning horizon would be 66 fighter jets.   

 

The production schedule for this worst case scenario is tabulated in Table 8 

  
  
 

 

 

 

 

 

 

Table 8: Estimated Rafale production schedule for worst case forecast scenario II 

The OC, PSC and OC - PSC for the worse case forecast scenario II is as follows    

Year Opportunity cost (OC)   

1 

Projected Sunk Cost  (PSC)   

2 

Opportunity cost- Projected 

Sunk Cost 

Potential profit after 

each year 

No of fighter jets produced 

after PNPP *operational 

cost 

3 = 1 – 2 

2014  $       3,642,666,665.17   $        1,531,376,000.00   $                     2,111,290,665.17  

2015  $       3,642,666,665.17   $        3,062,752,000.00   $                         579,914,665.17  

2016  $       3,642,666,665.17   $        4,594,128,000.00   $                       (951,461,334.83) 

2017  $       3,642,666,665.17   $        6,125,504,000.00   $                   (2,482,837,334.83) 

2018  $       3,642,666,665.17   $        7,656,880,000.00   $                   (4,014,213,334.83) 

2019  $       3,642,666,665.17   $        9,188,256,000.00   $                   (5,545,589,334.83) 

             Table 9: OC, PSC and OC - PSC for the worst case forecast scenario II. 

 

b) Most likely case 

The Dassault aviation gets Indian export order in 2014 for 126 fighter jets of which 18 

fighter jets to be produced in fly away condition. When should Dassault aviation terminate 

the production line of Rafale project according to PTPFM.  

       Most likely case assumptions 

 The planned order in hand for Dassault aviation for the Rafale project is 18 from Indian 

government and 26 fighter jets from the French government. 

Year  Production rate 

2014 11 

2015 11 

2016 11 

2017 11 

2018 11 

2019 11 

Total 66 
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 If no export orders is obtained after 2016, the French government will order 33 fighter 

jets just to keep the production line running. 

 The total scheduled order for this planning horizon would be 77 fighter jets. 

                                     

 

 

 

 

 

                                                                       

 

Table 10: Production schedule of Rafale fighter jet project for most likely case forecast 

scenario II 

 

  The OC, PSC and OC – PSC for the most likely case scenario II as follows 

Year Opportunity cost (OC)   

1 

Projected Sunk Cost  

(PSC)   2 

Opportunity cost- Projected Sunk 

Cost 

Potential profit after 

each year 

No of fighter jets produced 

after PNPP *operational 

cost 

3 = 1 – 2 

2014  $       3,642,666,665.17  0  $   3,642,666,665.17  

2015  $       3,002,666,665.17  0  $   3,002,666,665.17  

2016  $       2,362,666,665.17  0  $    2,362,666,665.17  

2017  $       1,722,666,665.17   $   1,531,376,000.00   $    191,290,665.17  

2018  $       1,722,666,665.17   $   3,062,752,000.00   $    (1,340,085,334.83) 

2019  $       1,722,666,665.17   $   4,594,128,000.00   $    (2,871,461,334.83) 

          Table 11: OC, PSC and OC – PSC for the most likely case forecast scenario II 

 

c)  Best Case 

The Dassault aviation gets Indian export order in 2014 for 126 fighter jets of which 18 

fighter jets to be produced in fly away condition and it also to gets 65 fighter jets order 

from Canada because of the F 35 project delay. When should Dassault aviation terminate 

the production line of Rafale project according to PTPFM.  

 The planned order in hand for Dassault aviation for the Rafale project is 18 from 

Indian government, 26 fighter jets from the French government and 65 fighter 

jets from Canadian government. 

 Because the plant capacity is maximum 15 the forecasting horizon is prolonged 

for a period 2014 to 2020 

 The French government will not order any more fighter jets than the 26 fighter 

jets that has already been ordered.  

 The total scheduled order for this planning horizon would be 109 fighter jets. 

 

Year  Production rate 

2014 15 

2015 15 

2016 14 

2017 11 

2018 11 

2019 11 

Total 77 
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The estimated production schedule for the Rafale project is given in the next page  

 

 

 

 

 

 

 

Table 12: Production schedule of Rafale 

fighter jet project for best case forecast scenario II. 

                                                                                                                                                            

The following are the OC, PSC and OC – PSC for the Rafale project best case  

Year Opportunity cost (OC)   1 Projected Sunk Cost  

(PSC)   2 

Opportunity cost- Projected 

Sunk Cost 

Potential profit after each 

year 

No of fighter jets produced 

after PNPP *operational 

cost 

3 = 1 – 2 

Year Opportunity cost Projected Sunk cost Opportunity cost- Projected 

Sunk cost 

2014  $       4,507,448,344.12  0  $  4,507,448,344.12  

2015  $       3,867,448,344.12  0  $   3,867,448,344.12  

2016  $       3,227,448,344.12  0  $   3,227,448,344.12  

2017  $       2,572,664,344.12  0  $   2,572,664,344.12  

2018  $       2,356,468,924.39  0  $   2,356,468,924.39  

2019  $       2,140,273,504.65  0  $   2,140,273,504.65  

2020  $       1,924,078,084.91  0  $   1,924,078,084.91  

2021  $       1,707,882,665.17  0    $   1,707,882,665.17  

 Table 13: OC, PSC and OC – PSC for the most likely case forecast scenario II 

  

Year  Production rate 

2014 15 

2015 15 

2016 15 

2017 15 

2018 13 

2019 12 

2020 12 

2021 12 

Total 109 
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Sensitivity Analysis 

Year Opportunity cost Projected Sunk cost OC - PSC 

2006  $       7,068,906,665.17   $        1,172,380,952.38   $      5,896,525,712.79  

2007  $       4,770,666,665.17   $        2,291,619,047.62   $      2,479,047,617.55  

2008  $       4,401,066,665.17   $        3,597,396,825.40   $      803,669,839.77  

2009  $       4,401,066,665.17   $        5,003,619,047.62   $      (602,552,382.45) 

2010  $       4,401,066,665.17   $        6,213,735,449.74   $      (1,812,668,784.57) 

2011  $       4,401,066,665.17   $        7,529,079,365.08   $      (3,128,012,699.91) 

2012  $       4,074,666,665.17   $        8,949,650,793.65   $      (4,874,984,128.48) 

2013  $       4,074,666,665.17   $      10,425,624,507.94   $      (6,350,957,842.77) 

2014  $       3,642,666,665.17   $      11,957,000,507.94   $     (8,314,333,842.77) 

2015  $       3,642,666,665.17   $      13,488,376,507.94   $     (9,845,709,842.77) 

2016  $       3,642,666,665.17   $      14,045,240,507.94   $     (10,402,573,842.77) 

                            Sensitivity analysis of Dassault Rafale with PNPP 2006 

   

Year Opportunity cost Projected Sunk Cost Opportunity cost- Projected Sunk Cost 

2006  $       7,068,906,665.17   $                                      -     $                                            7,068,906,665.17  

2007  $       4,770,666,665.17   $                                      -     $                                            4,770,666,665.17  

2008  $       4,401,066,665.17   $                                      -     $                                            4,401,066,665.17  

2009  $       4,401,066,665.17   $                                      -     $                                            4,401,066,665.17  

2010  $       4,401,066,665.17   $        1,210,116,402.12   $                                            3,190,950,263.05  

2011  $       4,401,066,665.17   $        2,525,460,317.46   $                                            1,875,606,347.71  

2012  $       4,074,666,665.17   $        3,946,031,746.03   $                                                128,634,919.14  

2013  $       4,074,666,665.17   $        5,422,005,460.32   $                                          (1,347,338,795.15) 

2014  $       3,642,666,665.17   $        6,953,381,460.32   $                                          (3,310,714,795.15) 

2015  $       3,642,666,665.17   $        8,484,757,460.32   $                                          (4,842,090,795.15) 

2016  $       3,642,666,665.17   $        9,041,621,460.32   $                                          (5,398,954,795.15) 

                                   Sensitivity analysis of Dassault Rafale with PNPP 2010  
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9 Appendix B: United Breweries Holding Group- Kingfisher Airlines 

The data that was used for validating the model was taken from United Breweries Holding 

Group (UBHG) annual report, United Breweries Limited annual report (the company that sells 

kingfisher beer) and Kingfisher Airlines annual report. 

The following table is the data that was collected from the United Breweries Limited annual 

report regarding Beer industry condition from (2005 -2013) 

Table 14: United Breweries Beer sales and industry condition (Annual reports) 

The following table is the data that was collected from the Kingfisher Airlines annual report  

 

 
       
 
 
      

                                                                                                                                                                                              
 

 

 

 

 

Table 15: Kingfisher airline losses for the year 2005- 2013 (KA Annual Reports) 

 

Forecast Assumption 

 The forecasting period is from 2006 to 2013 

 The advertisement through kingfisher airline will have an impact on the sales of United 

Breweries Beer. 

 United Breweries Holding Group will get 35% tax gain for the losses it make in airline 

project. 

 The airline project was started only as an advertisement motive. 

 

The three scenarios cases are as follows 

d) Worst case: The United Breweries beer sales is estimated to grow more than 5% of the 

beer industry growth rate in India without advertising through kingfisher airline 

project.  This 5 % is taken because the company was able to achieve this growth in 

sales of beer in 2004, before the airline project was started in 2005. 

Financial 

Year 

UB beer cases 

sold  in the 

Indian market 

Growth of  UB beer 

in terms of sales  

from previous year 

 

Market 

share of  

UB beer 

in India 

 

Total Beer cases 

sold in India 

 

Beer 

industrial 

growth 

rate 

 

2005 36400000   95175439  

2006 43400000 19% 40% 108500000 14% 

2007 66100000 52% 47% 141050000 30% 

2008 75300000 14% 48% 157976000 12% 

2009 82400000 9% 48% 172000000 9% 

2010 101000000 23% 51% 200000000 16% 

2011 125000000 24% 56% 225000000 13% 

2012 133000000 6% 57% 235000000 4% 

2013 138985000 4.5 % 52% 263000000 12% 

Year Losses 

2005-2006  ₹   2,400,000,000.00  

2006-2007  ₹   5,770,000,000.00  

2007-2008  ₹   1,881,400,000.00  

2008-2009  ₹  16,088,300,000.00  

2009-2010  ₹  16,472,200,000.00  

2010-2011  ₹   10,274,000,000.00  

2011-2012  ₹   23,280,100,000.00  

2012-2013  ₹   43,011,200,000.00  
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The beer sales they would have been able to sell if they had sold at 5 % of industry growth rate 
Financial 

year 

Beer 

industry 

Growth 

rate 

5% more than 

industry growth 

rate 

Estimated Beer 

Cases they would 

have sold without 

airline 

Cases UB 

actually 

sold 

Overall 

Difference 

between 

actual and 

estimated 

2006 14% 19% 43316000 43400000 84000 

2007 30% 35% 58476600 66100000 7623400 

2008 12% 17% 68417622 75300000 6882378 

2009 9% 14% 77912139 82400000 4487860 

2010 16% 21% 94491117 101000000 6508882 

2011 13% 18% 111027063 125000000 13972936 

2012 4% 9% 121512952 133000000 11487047 

2013 12% 17% 142066739 136760000 -5306739 

 

Estimated profit that United Breweries had obtained even assuming the United Breweries beer 

would have grown 5 % more than industry growth without kingfisher airline project. 
FY Difference Actual 

Profit per 

beer case 

Profit United 

Breweries 

obtained 

Tax gain on 

kingfisher airline 

Opportunity cost 

(1) (2) (3) = (2) * (1) (4) (5) 

2006 84000  ₹  4.47                                             ₹  375,483 ₹   840000000  ₹    840,375,483.87  

2007 7623400 ₹  9.85                                                    ₹  75,069,153  ₹   2019500000  ₹    2,094,569,153.71  

2008 6882378  ₹  8.30                                                      ₹  57,097,231 ₹    658490000  ₹    715,587,231.56  

2009 4487860  ₹ 7.58                                                        ₹ 34,034,760 ₹   5630905000  ₹    5,664,939,760.15  

2010 6508882  ₹ 9.60                                                       ₹  62,491,715 ₹    5765270000  ₹     5,827,761,715.34  

2011 13972936  ₹ 11.78                                                      ₹  164,657,087 ₹   3595900000  ₹     3,760,557,087.28  

2012 11487047  ₹  9.50                                                        ₹  109,170,135 ₹    8148035000  ₹     8,257,205,135.65  

2013 -5306739  ₹  12.59                                                    ₹  66,819,280 ₹  15053920000  ₹    14,987,100,719.45  

 

The OC, PSC, OC- PSC for the United Breweries worst case scenario as follows 
Financial 

year 

Opportunity cost  Projected sunk cost Opportunity Cost - Projected 

sunk Cost 

(1) (2) (3) = (1)- (2) 

2006  ₹  42,148,096,287.00   ₹   2,400,000,000.00   ₹  39,748,096,287.00  

2007  ₹  41,307,720,803.13   ₹   8,170,000,000.00   ₹  33,137,720,803.13  

2008  ₹  39,213,151,649.43   ₹  10,051,400,000.00   ₹  29,161,751,649.43  

2009  ₹  38,497,564,417.86   ₹  26,139,700,000.00   ₹  12,357,864,417.86  

2010  ₹  32,832,624,657.72   ₹  42,611,900,000.00   ₹  -9,779,275,342.28  

2011  ₹  27,004,862,942.38   ₹  52,885,900,000.00   ₹  -25,881,037,057.62  

2012  ₹  23,244,305,855.10   ₹  76,166,000,000.00   ₹  -52,921,694,144.90  

2013  ₹  14,987,100,719.45   ₹ 119,177,200,000.00   ₹  -104,190,099,280.55  

 

e) Most likely case: The United Breweries beer sales would have been able to grow at the 

same rate of the beer industry growth rate in India without airline project. 
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FY Beer industry 

Growth rate in 

India from 

previous year 

Estimated Cases 

that should have 

been sold at the 

industry growth 

rate 

Cases that were actually sold Difference 

between actual 

and estimated 

sales 

2005 - 36400000 - - 

2006 14% 41496000 43400000 1904000 

2007 30% 53944800 66100000 12155200 

2008 12% 60418176 75300000 14881824 

2009 9% 65781677.42 82400000 16618322 

2010 16% 76490322.58 101000000 24509677 

2011 13% 86051612.9 125000000 38948387 

2012 4% 89876129.03 133000000 43123870 

2013 12% 100584774.2 136760000 36175225 

 

Table 19: Estimated United Breweries Beer sales if they had grown at                                                          

industry growth rate 2005- 2013.Most likely case 

 

 

Estimated profit that United Breweries had obtained even assuming the United Breweries beer 

would have grown the industry growth without kingfisher airline project. 
FY Difference 

between 

actual and 

estimated 

Actual 

Profit per 

beer case 

Estimated Profit 

United Breweries 

obtained based on 

difference 

Tax gain on 

kingfisher airline 

Opportunity cost 

(1) (2) (3) = (2)*(1) (4) (5) =(3) + (4) 

2006 1904000  ₹  4.47                                             ₹        8,510,967.74   ₹ 840,000,000.00   ₹  848,510,967.74  

2007 12155200 ₹  9.85                                                    ₹   119,694,700.15   ₹ 2,019,500,000.00   ₹  2,139,194,700.15  

2008 14881824  ₹  8.30                                                      ₹   123,461,825.40   ₹ 658,490,000.00   ₹  781,951,825.40  

2009 16618322.58  ₹ 7.58                                                        ₹   126,029,002.19   ₹  5,630,905,000.00   ₹  5,756,934,002.19  

2010 24509677.42  ₹ 9.60                                                       ₹   235,317,170.23   ₹  5,765,270,000.00   ₹  6,000,587,170.23  

2011 38948387.1  ₹ 11.78                                                      ₹   458,967,793.55   ₹  3,595,900,000.00   ₹  4,054,867,793.55  

2012 43123870.97  ₹  9.50                                                        ₹   409,838,894.01   ₹  8,148,035,000.00   ₹  8,557,873,894.01  

2013 36175225.81  ₹  12.59                                                    ₹   455,496,774.19   ₹  15,053,920,000.00   ₹ 15,509,416,774.19  
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Financial 

year 

Opportunity cost Projected sunk cost Opportunity cost- Projected 

sunk cost 

2006  ₹  43,649,337,127.47   ₹   2,400,000,000.00   ₹   41,249,337,127.47  

2007  ₹  42,800,826,159.73   ₹   8,170,000,000.00   ₹    34,630,826,159.73  

2008  ₹  40,661,631,459.58   ₹   10,051,400,000.00   ₹   30,610,231,459.58  

2009  ₹  39,879,679,634.18   ₹   26,139,700,000.00   ₹    13,739,979,634.18  

2010  ₹  34,122,745,631.98   ₹   42,611,900,000.00   ₹    -8,489,154,368.02  

2011  ₹   28,122,158,461.75   ₹    52,885,900,000.00   ₹    -24,763,741,538.25  

2012  ₹   24,067,290,668.20   ₹   76,166,000,000.00   ₹    -52,098,709,331.80  

2013  ₹   15,509,416,774.19   ₹   119,177,200,000.00   ₹   -103,667,783,225.81  

 

f) Best case for Kingfisher airline project: The United Breweries beer sales is estimated 

to grow only at half of the beer industry growth rate in India without advertising 

through kingfisher airline project. 

 

The beer sales they would have been able to sell if they had sold at half of industry   growth 

rate. 
 

Financial 

year 

Industrial 

Growth rate  

Half of 

industrial 

growth  

Cases they 

would have 

sold without 

airline  

Cases  actually 

sold   

Difference 

between 

estimated sales 

and actual sales  

2006 14% 7% 38948000 43400000 4452000 

2007 30% 15% 44790200 66100000 21309800 

2008 12% 6% 47477612 75300000 27822388 

2009 9% 4% 49584977 82400000 32815023 

2010 16% 8% 53620963 101000000 47379037 

2011 13% 6% 56972273 125000000 68027727 

2012 4% 2% 58238323 133000000 74761676 

2013 12% 6% 61707840 136760000 75052159 

                                                                                                                                                                                                           

Table 16: Estimated United Breweries Beer sales if they had grown at half of                                                          

industry growth rate 2005- 2013. Best case 
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Estimated profit that United Breweries had obtained even assuming the United Breweries beer 

would have grown at half the industry growth without kingfisher airline project. 

  
FY 

 

Estimated 

Difference  

In sales 

(1) 

Profit per 

 case        

 

(2) 

Estimated Profit 

United Breweries 

gained  

(3) 

Tax gain on                    

kingfisher airline                                     

 

(4) 

Opportunity cost  

 

 

(5) 

(1) (2) (3) = (2) * (1) (4) (5) = (3) + (4) 

2006 1904000 ₹ 4.47 ₹ 19,900,645.16   ₹   840,000,000.00  ₹   859,900,645.16  

2007 12155200 ₹ 9.85  ₹ 209,841,888.35   ₹    2,019,500,000.00   ₹   2,229,341,888.35  

2008 14881824 ₹ 8.30  ₹ 230,818,669.10   ₹    658,490,000.00   ₹   889,308,669.10  

2009 16618322 ₹ 7.58  ₹ 248,860,536.18   ₹    5,630,905,000.00   ₹   5,879,765,536.18  

2010 24509677 ₹ 9.60  ₹ 454,885,665.46   ₹    5,765,270,000.00   ₹   6,220,155,665.46  

2011 38948387 ₹ 11.78  ₹ 801,638,733.17   ₹    3,595,900,000.00   ₹   4,397,538,733.17  

2012 43123870 ₹  9.50  ₹ 710,516,984.10   ₹    8,148,035,000.00   ₹   8,858,551,984.10  

2013 36175225 ₹ 12.59  ₹ 945,011,831.72   ₹    15,053,920,000.00   ₹  15,998,931,831.72  

                                                                                                                                                           

Table 17: Opportunity cost of UBHL for the best case. 

 

The OC, PSC, OC- PSC for the United Breweries worst case scenario as follows  

 
Financial 

year 

Opportunity cost (OC)   

(1) 

Projected Sunk Cost  

(PSC) 

(2)   

 

OC - PSC  

 (3) 

(1) (2)  (3) = (2) –(1) 

2006  ₹  45,333,494,953.24   ₹  2,400,000,000.00   ₹  42,933,494,953.24  

2007  ₹   44,473,594,308.08   ₹   8,170,000,000.00   ₹  36,303,594,308.08  

2008  ₹  42,244,252,419.73   ₹  10,051,400,000.00   ₹  32,192,852,419.73  

2009  ₹   41,354,943,750.62   ₹  26,139,700,000.00   ₹  15,215,243,750.62  

2010  ₹  35,475,178,214.45   ₹  42,611,900,000.00   ₹   -7,136,721,785.55  

2011  ₹  29,255,022,548.99   ₹  52,885,900,000.00   ₹   -23,630,877,451.01  

2012  ₹   24,857,483,815.82   ₹  76,166,000,000.00   ₹  -51,308,516,184.18  

2013  ₹  15,998,931,831.72   ₹  119,177,200,000.00   ₹  -103,178,268,168.28  

                               Table 18: OC, PSC, OC-PSC of UBHL for the best case 

 

  

 

  



 

147 

 

10 Appendix C: PT Telekomunikasi Indonesia – CDMA project 

 

The data that is used as a source to validate PTPFM has been collected by going through the 

annual reports of Telkomunikasi and the company press releases. In the other cases it was 

possible to articulate a realistic scenarios but in this case it was not possible to articulate a 

realistic scenario. The only possible scenario was that if the Telkom had invested operation 

cost of CDMA project in GSM project then the subscription rate of GSM would have grown at 

telecommunication industry rate which is used as the most likely case. The other two scenario 

are based on the traditionally followed engineering economic practice of varying the estimated 

financial variable by + 12.5 percent of the most likely case for the best case and - 12.5 percent 

of the most likely case for the worst case. The three scenarios are as follows 

 

a) Most likely case – The most likely case is that the Telkom company would have been 

able to grow at the industry growth rate if had invested in GSM instead of CDMA 

project.  

 
FY  GSM 

customer 

Telkom 

actually 

had 

Gro

wth 

rate 

of 

indu

stry 

GSM 

subscribers 

they would 

have got if 

they had 

grown at 

industry rate 

Difference 

in 

estimated 

and actual 

customer  

Profit per 

GSM 

subscriber 

Opportunity cost 

(1) (2) (3) = PY (1)* 

(2) 

(4) = (3)- 

(1) 

(5) (6) = (5)*(4) 

2006 35600000      

2007 47900000 51% 53673846 5773846 IDR 

413,791.23  

 IDR   

2,389,166,911,835.55  

2008 65300000 52% 81606154 16306154  IDR 

256,453.29  

 IDR   

4,181,766,841,795.26  

2009 81600000 19% 96941538 15341538  IDR  

229,594.36  

 IDR   

3,522,330,746,606.33  

2010 94000000 29% 124873846 30873846  IDR 

182,284.04  

 IDR   

5,627,809,486,088.38  

2011 107000000 14% 141852308 34852308  IDR 

162,355.14  

 IDR   

5,658,451,301,222.14  

2012 125146000 7% 152258462 27112462  IDR 

158,345.68  

 IDR   

4,293,141,273,760.25  

2013 131513000 7% 162664615 31151615  IDR 

147,971.50  

 IDR   

4,609,551,382,729.04  

      Table 19:  The estimated GSM subscribers that Telkom would have been able serve 
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FY  Opportunity cost Projected Sunk Cost Opportunity cost - Projected 

Sunk cost 

2007  IDR 

30,282,217,944,036.90  

0  IDR  30,282,217,944,036.90  

2008  IDR 

27,893,051,032,201.40  

0  IDR  27,893,051,032,201.40  

2009  IDR 

23,711,284,190,406.10  

0  IDR   23,711,284,190,406.10  

2010  IDR 

20,188,953,443,799.80  

0  IDR   20,188,953,443,799.80  

2011  IDR 

14,561,143,957,711.40  

 IDR 

3,671,000,000,000.00  

 IDR   10,890,143,957,711.40  

2012  IDR 8,902,692,656,489.28   IDR 

7,521,879,000,000.00  

 IDR   1,380,813,656,489.28  

2013  IDR 4,609,551,382,729.04   IDR 

11,700,082,715,000.00  

 IDR   (7,090,531,332,270.96) 

                   Table 20 : OC, SC, PSC for the Telkom –Most likely case 

 

 

b) Worst case – The worst case is that the estimated opportunity cost is varied by -12.5 

percent of the most likely case. 

 
FY 

 

Opportunity cost Projected sunk cost Opportunity cost - Projected Sunk 

cost 

2007  IDR 26,496,940,701,032.30  0  IDR 26,496,940,701,032.30  

2008  IDR 24,406,419,653,176.20  0  IDR 24,406,419,653,176.20  

2009  IDR 20,747,373,666,605.40  0  IDR 20,747,373,666,605.40  

2010  IDR 17,665,334,263,324.80  0  IDR 17,665,334,263,324.80  

2011  IDR 12,741,000,962,997.50   IDR  3,671,000,000,000.00   IDR  9,070,000,962,997.50  

2012  IDR  7,789,856,074,428.12   IDR  7,521,879,000,000.00   IDR  267,977,074,428.12  

2013  IDR  4,033,357,459,887.91   IDR  11,700,082,715,000.00   IDR (7,666,725,255,112.09) 

 

 

c) Best case - The best case is that the estimated opportunity cost is varied by +12.5 

percent of the most likely case. 

 

 

 

FY Opportunity cost Projected Sunk Cost Opportunity cost - Projected Sunk 

cost 

2007 IDR   34,067,495,187,041.60    IDR 34,067,495,187,041.60  

2008 IDR   31,379,682,411,226.60   IDR  31,379,682,411,226.60  

2009 IDR   26,675,194,714,206.90   IDR  26,675,194,714,206.90  

2010 IDR   22,712,572,624,274.80   IDR  22,712,572,624,274.80  

2011 IDR    16,381,286,952,425.40  IDR 3,671,000,000,000.00  IDR  12,710,286,952,425.40  

2012 IDR    10,015,529,238,550.40  IDR 7,521,879,000,000.00  IDR    2,493,650,238,550.44  

2013 IDR    5,185,745,305,570.16  IDR  

11,700,082,715,000.00  

IDR   (6,514,337,409,429.84) 
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Sensitivity Analysis 

 
Year Opportunity cost Projected Sunk Cost Opportunity cost - Projected Sunk cost 

2007  IDR 30,282,217,944,036.90  0  IDR   30,282,217,944,036.90  

2008  IDR 27,893,051,032,201.40  0  IDR   27,893,051,032,201.40  

2009  IDR 23,711,284,190,406.10   IDR  3,056,600,000,000.00   IDR   20,654,684,190,406.10  

2010  IDR 20,188,953,443,799.80   IDR  5,918,800,000,000.00   IDR   14,270,153,443,799.80  

2011  IDR14,561,143,957,711.40   IDR   9,589,800,000,000.00   IDR    4,971,343,957,711.42  

2012  IDR 8,902,692,656,489.28   IDR  13,440,679,000,000.00   IDR   (4,537,986,343,510.72) 

2013  IDR 4,609,551,382,729.04   IDR  17,618,882,715,000.00   IDR    (13,009,331,332,271.00) 

                             Table: Sensitivity analysis of Telkom with PNPP 2009  

 

 
FY  Opportunity cost Projected Sunk Cost Opportunity cost - Projected Sunk cost 

2007  IDR 30,282,217,944,036.90  0  IDR  30,282,217,944,036.90  

2008  IDR 27,893,051,032,201.40  0  IDR  27,893,051,032,201.40  

2009  IDR 23,711,284,190,406.10  0  IDR   23,711,284,190,406.10  

2010  IDR 20,188,953,443,799.80  0  IDR   20,188,953,443,799.80  

2011  IDR 14,561,143,957,711.40   IDR 3,671,000,000,000.00   IDR   10,890,143,957,711.40  

2012  IDR 8,902,692,656,489.28   IDR 7,521,879,000,000.00   IDR   1,380,813,656,489.28  

2013  IDR 4,609,551,382,729.04   IDR 11,700,082,715,000.00   IDR   (7,090,531,332,270.96) 

                          Table: Sensitivity analysis of Telkom with PNPP 2011 
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11 Appendix D: Honda Siel- Accord project in India 

 

Honda Siel- Accord project sales data and other competitors of accord project sales figures 

were collected from Marklines statistics, a reputed company which records all the automotive 

statistics data. Marklines did not have the data of Skoda Laura sales for the year 2008. The 

sales figure for Skoda Laura in 2008 was obtained from a website Indian motor vehicle. 

 

The following are the sales figures of the Indian automotive industry D class segment vehicles 
Year Honda 

Accord 

Skoda 

Superb 

Hyundai 

Sonata 

Volkswage

n Passat 

Toyota 

Camry 

Total Market 

share 

2008 3121 484 254   500 4359 71.6% 

2009 2811 2516 568   433 6328 44.4% 

2010 2768 4014 325 836 366 8309 33.3% 

2011 1610 3470 169 976 222 6447 25.0% 

2012 662 2113 371 1179 271 4596 14.4% 

2013 520 1202 185 670 381 2958 17.6% 

 

The three scenarios for the Honda accord case as follows 

a) Worst case – The Honda Company would have been able to maintain 44.4 percent of 

the market share if it had brought in the diesel variant of Honda Accord. This was the 

actual market share of Honda accord for the year 2009. 
 

Year Total 

segm

ent 

sales 

Honda 

accord that 

had to be 

sold to 

maintain 

44.2% of 

sales 

Honda 

accord 

that 

were 

actuall

y sold 

Differ

ence 

betwe

en 

estim

ated 

and 

actual 

sales 

Honda accord  

unit price 

Profit per car Opportunity cost 

(1) (2) = (1)* 

0.442 

(3)  (4) = 

(3) – 

(2) 

(5) (6) = (5) * 0.65 (7) = (6) * (4) 

2009 6328 2811 2811 0  ₹  2,245,000.00   ₹  145,925.00                                         

-    

2010 8309 3689 2768 921  ₹  2,345,000.00   ₹  152,425.00   ₹  140,413,300.30  

2011 6447 2862.468 1610 1252  ₹  2,065,000.00   ₹ 134,225.00   ₹  168,112,517.30  

2012 4596 2040.624 662 1379  ₹  2,045,000.00   ₹ 132,925.00   ₹  183,253,595.20  

2013 2958 1313.352 520 793  ₹  2,045,000.00   ₹132,925.00   ₹  105,456,314.60  
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Year Opportunity cost Projected Sunk Cost Opportunity cost-Projected Sunk 

cost 

2009  ₹   
597,235,727.40  

0  ₹     597,235,727.40  

2010  ₹   
597,235,727.40  

0  ₹     597,235,727.40  

2011  ₹   
456,822,427.10  

 ₹   3,008,808,250.00   ₹     -2,551,985,822.90  

2012  ₹   
288,709,909.80  

 ₹   4,233,988,200.00   ₹     -3,945,278,290.20  

2013  ₹   
105,456,314.60  

 ₹   5,196,365,200.00   ₹     -5,090,908,885.40  

 

 

b) Most likely case – The Honda Company would have been able to maintain 71.6 percent 

of the market share for the five year period. This 71.6 percent of market share was the 

actual market share of accord project in 2008 

      
Yea

r 

Total 

segmen

t sales 

Honda 

accord that 

has to be 

sold to 

maintain 

71.6 % of 

sales 

Honda 

accord 

that were 

actually 

sold 

Differen

ce 

Between 

actual 

and 

estimate

d 

Honda 

accord unit 

price 

Profit per 

car 

Opportunity 

cost 

200

9 

6328 4531 2811 1719  ₹  
2,245,000.0

0  

 ₹ 
145,925.00  

 ₹   
250,968,819.4

0  

201

0 

8309 5949 2768 3181  ₹  
2,345,000.0

0  

 ₹ 
152,425.00  

 ₹   
484,901,116.7

0  

201

1 

6447 4616 1610 3006  ₹  
2,065,000.0

0  

 ₹ 
134,225.00  

 ₹   
403,487,329.7

0  

201

2 

4596 3291 662 2628  ₹  
2,045,000.0

0  

 ₹ 
132,925.00  

 ₹   
349,424,732.8

0  

201

3 

2958 2118 520 1598  ₹ 
2,045,000.0

0  

 ₹ 
132,925.00  

 ₹   
212,404,579.4

0  
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Year Opportunity cost Projected Sunk Cost Opportunity cost-Projected Sunk 

cost 

2009  ₹                 
597,235,727.40  

 ₹                                                   
-    

 ₹                                           
597,235,727.40  

2010  ₹                 
597,235,727.40  

 ₹                                                   
-    

 ₹                                           
597,235,727.40  

2011  ₹                 
456,822,427.10  

 ₹                      
3,008,808,250.00  

 ₹                                      -

2,551,985,822.90  

2012  ₹                 
288,709,909.80  

 ₹                      
4,233,988,200.00  

 ₹                                      -

3,945,278,290.20  

2013  ₹                 
105,456,314.60  

 ₹                      
5,196,365,200.00  

 ₹                                      -

5,090,908,885.40  

 

 

 

 

c) Best case 
Yea

r 

Total 

segme

nt sales 

Honda 

accord that 

has to be 

sold to 

maintain 

98.76% of 

sales 

Honda 

accord 

that were 

actually 

sold 

Differen

ce 

between 

actual 

and 

estimate

d 

Honda 

accord unit 

price 

Profit per 

car 

Opportunity 

cost 

200

9 

6328 6250 2811 3438  ₹  
2,245,000.00  

 ₹  
145,925.00  

 ₹  
501,767,898.

00  

201

0 

8309 8206 2768 5438  ₹  
2,345,000.00  

 ₹  
152,425.00  

 ₹  
828,882,333.

00  

201

1 

6447 6367 1610 4757  ₹  
2,065,000.00  

 ₹ 
134,225.00  

 ₹  
638,516,002.

00 

201

2 

4596 4539 662 3877  ₹  
2,045,000.00  

 ₹ 
132,925.00  

 ₹  
515,351,501.

00  

201

3 

2958 2921 520 2401  ₹  
2,045,000.00  

 ₹ 
132,925.00  

 ₹  
319,195,567.

00  

 

 

Year Opportunity Cost Projected Sunk Cost Opportunity cost- Projected Sunk 

cost 

2009  ₹   2,803,713,303.30    ₹   2,803,713,303.30  

2010  ₹   2,301,945,404.46    ₹   2,301,945,404.46  

2011  ₹   1,473,063,071.09   ₹   3,008,808,250.00   ₹   -1,535,745,178.91  

2012  ₹     834,547,068.42   ₹   4,233,988,200.00   ₹   -3,399,441,131.58  

2013  ₹    319,195,567.34   ₹  5,196,365,200.00   ₹   -4,877,169,632.66  

 

 

 


