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Overview
To deliver at or below estimated cost is considered to be a pivotal evaluation criterion for the success of the implementation of a project alongside quality and to deliver on time. We attempt to make a model with predictive power regarding the cost overruns represented by the sum of the unexpected costs incurred through the execution of an offshore development project. In this paper, we apply a unique data sample from the petroleum sector on the Norwegian Continental Shelf (NCS), where the average cost overrun for implemented project is 27 %, and 8 out of 10 projects experience cost overrun. Various explanatory factors such as the economic activity, firm characteristic and project complexity is considered. 

Methods
The panel data consist of 80 projects on the NCS observed during the period from 2000 to 2013. All data is collected from public sources, the Norwegian Petroleum Directorate and the Norwegian national budget. Statistical analysis of the distributional properties of the cost overrun is conducted on both the cumulative and transitional overrun throughout the implementation. Further, ten common factors regarding the economic activity and 14 idiosyncratic variables relating to the characteristics of the operator and project complexity is considered as possible variables with explanatory power for the cost overrun. 
The independent variable in this paper is cost overrun, which we define as the relative discrepancy between the current control estimate (CCE) at time t and the cost estimate at time 0 presented in the Plan for Development and Operations (PDO), which firms on the NCS are obliged to provide before a project can be initiated. The coefficients of the regression model is estimated with generalized least squares (GLS) with random effects, and the standard errors of the hypothesis testing is corrected for heteroscedasticity and clustering. Both univariate models between the cost overrun and all considered variables, and multivariate models specified by forward selection is empirically evaluated.
Results
Among the significant results, it is found that: (1) the unexpected change in economic activity has a positive effect on the overruns, (2) there is a considerable positive momentum in the transitional cost overruns (here defined as ), (3) more experienced operators tend to incur less overruns, and (4) that the size of the investment of the projects has a positive impact on the overruns. Further, it is established that the current economic activity matters to an extent, but it is the unexpected change in activity that is the pivotal factor. The obtained multivariate model yields and overall R2 of 0.4467, which essentially indicates that 45 % of the unpredicted costs can be predicted in-sample.  










	Cost Overrun model results

	This table displays the regression output from a model with cost overrun as the dependent variable and four independent variables. The explanatory variables are (1) the sector employee surprise (SecEmpSur), calculated as the relative difference between the number of employees on the NCS today and at the time of the decision, (2) the transitional cost overrun (TraCO) between two subsequent periods, (3) the inverse of the project’s realised investment size (ProInvestEndInv) in NOK, and (4) the operator’s experience in terms of the number of licences it holds

	Variable
	Coefficient
	t-value
	p-value
	Own R2
	Cumulative R2

	SecEmpSur 
	1.77
	3.29
	0
	0.2938
	0.2938

	TraCO
	0.8
	6.28
	0
	0.2676
	0.4189

	ProInvestEndInv 
	-188.91
	-1.66
	0
	0.0627
	0.4456

	Experience 
	-0.06
	-2.22
	0.03
	0.0535
	0.4467



We find that technical complexity has an insignificant effect on the cost overrun contrary to ex ante beliefs. As can be expected, deviation from expected development cost is a tale of the unexpected. In addition, the following characteristics of the operator and the project have been found insignificant in relation to cost overruns: geographic location on the NCS, ocean depth, drilling depth, size of reservoir, number of rightsowners, and ownership concentration. The explanation is that while figures like water depth certainly affect development cost, they do not represent an element of surprise.

	Figure 1: Cost overrun histogram

	[image: ]


Conclusions
Cost overruns matters to the extent that it distorts the decision-criteria for whether a firm should undertake an investment opportunity. In the cases where the ranking of investments are altered by bias in the cost estimation, the firm will experience a deviation from the pareto-optimal allocation of their capital. Finding drivers of cost overrun with predictive powers can enable firms to make more informed decisions or serve as an early warning sign during the project implementation of impending cost overruns. While this paper is able to identify a model with high explanatory power, the model is of somewhat limited value at the time of the investment. The two pivotal variables, TraCO and SecEmpSur, is contingent on information not available at time 0. However, our findings suggest that oil companies should pay special attention to estimation of these variables. Moreover, these variables are incrementally revealed as the project is implemented, and subsequently the model may serve as an early warning system. 
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