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Abstract 

 

The main aim of this work is to model the cash flows and cost dynamics 

for a Project Finance. Large scale capital-intensive projects usually 

require substantial investments up front and only generate revenues to 

cover their costs in the long term. 

 

The abandonment flexibility affects each project independently. 

This is the only one that we consider in this study and it is quite different 

from the idea to abandon due to a common (specific) catastrophic event. 

This option is exercised under those situations of expected costs to 

completion higher than the expected cash flow, that is, during the 

investment period in the development phase. Including this flexibility in 

project finance is the same as valuing a project with an implicit American 

put option. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

1. Modeling the Cash Flows Dynamics in a Project Finance 

 

 The asset for the company consists in a Project Finance (PF). The 

flexibility inherent in this project is captured by real option methodology. 

The life for the project is in average twenty years. Once the project is 

completed, the company sometimes enjoys of a monopolistic situation 

until the expiration of the contract
3
. Since this moment, the cash flow 

decreases until reach zero profits. Another possibility would be that the 

firm runs out the PF without completion. 

 

 We can identify three types of uncertainties in the project finance 

cash flows: the first one is about the investment cost required for the 

completion of the development project stage. The reason is a learning 

process that occurs while there is investment. We capture this one with a 

cost dynamic described in Pindyck (1993) and Schwartz (2004). The 

second uncertainty concerns about the possible free cash flows (FCF) 

that the company will obtain once have been finished the completion 

phase. For capturing this one, we will proposal three types of processes 

as Piñeiro and León (2004) recommended. The third uncertainty is 

described by catastrophic events that could lead the failure and abandon 

of the project. This one will be described by a Poisson process. 

 

 In all stages the possibility of abandon can be exercise if the 

completion expected cost is higher than the expected cash flow. 

 

2. Continuous time model 

 

 The development stage for project finance is long and it has an 

associated costs that can vary depend on the development phase will take 

place. If the project finance overcomes every phase, it will ready to 

generate profits. In our model we implemented a different expected cost 

to completion in each phase for our empirical evaluation.  

 

2.1 Cost Dynamic 

 

We follow, in spirit, the modeling of cost uncertainty in 

irreversible investment projects described in Schwartz (2003) and León y 

Piñeiro (2004). The dynamics of the conditional expected remaining 

costs to completion are given by: 

                                                 
3 E.g. Infrastructure Projects. 
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where Ks(t) is the expected real cost to complete the ongoing 

phase before starting the next phase. The interpretation for equation (1) is 

straightforward. As the firm continues investing in the R&D, the 

expected remaining cost to completion decreases. However, the firm also 

learns more about its ability to complete the project on time and on 

budget.  

Prior to the beginning of Phase i, the firm expects that the total 

cost to complete the Phase i research to be K
i
(0). Negative shocks to the 

project development at this stage delays the Phase i completion and 

increase the total development cost for the phase, while positive shocks 

shorten development time and reduces the development cost.  

 

The drift component in equation (1), which is the rate of 

investment Ij, is a control variable: the larger is the investment rate; the 

lower is the expected cost to completion. This means that the investment 

implies a “learning process” and the expected cost decreases only when 

there is investment. The uncertainty ( )sdw t  is called by Pindyck (1993) 

“technical uncertainty” and only can be solved by investing. Because the 

variance is linear in investment; there will be only two possible solution 

values for the control: invest zero or the maximum possible rate. 

 

 Remark that the stochastic process for the cost dynamic is a 

reasonable representation of uncertainty about expected cost in the 

project finance investment initial stage according to our methodology. 

 

 

2.2 Free Cash Flow Dynamic 

 

 We implemented a cash flow model that consists in three parts: 

from the development project stage completion date until the threshold 

peak
4
; from the peak to the maturity of the project; and from the maturity 

to the time that the firm obtains zero profits. 

 

2.2.1 Stage 1 

 

 For the first stage, we use a Brownian motion model given by: 

 

                                                 
4 According to some papers, it is achieved in the 4 year. 



                                * *

1 1 1( ) ( ) ( ) ( )cdC t C t dt C t dz t                            (2) 

 

where alpha is the risk-adjusted drift: 

 

               *                                                               (3) 

 

and   is the risk premium.   is the volatility parameter and 
*( )cdz t  is the increment of a wiener process under the risk neutral 

measure. 

 

2.2.2 Stage 2 

 

 For the second stage we propose three alternative cash flow 

models, that is, a Brownian motion, an Orstein-Uhlenbeck and a random 

walk. The key for introducing them is to avoid a possible overvaluation 

of the project (Bollen 1999, León y Piñeiro 2004). 

 

2.2.3 Stage 3 

 

 In the third stage, we assume that the behavior of the cash flow 

will be decreasing since the monopolistic advantage shows time decay 

profile: 

 

                                     *

2 1( ) ( ) ,dC t C T dt T t T                               (4) 

 

where T is the project finance maturity, C1(T) is the cash flow 

starting value for stage two and T
*
 is the time in that the profits are zero 

and ( )t  is the delta function with values decreasing from T to T
*
 (it 

captures the decreasing effect in profits): 
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 We also let correlation between ( )idw t  and *( )cdz t  given by: 

 

       *( ) ( )i c cidw t dz t dt                                    (6) 
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