
NEA/RWM/WPDD(2005)4 

FINANCIAL RISKS IN MAJOR INVESTMENT PROJECTS 

Esbjörn SEGELOD 
Mälardalen University, Sweden 

We have probably all read about large projects which proved far more expensive than 
anticipated, projects such as the Channel tunnel which cost 80% more than planned, and the oil 
pipeline between the oilfield in Prudhoe Bay in Northern Alaska and the oil terminal in Vadez in the 
south which overran its budget by 1,000%. 

The purpose of this paper is to summarise our knowledge of the risk of cost escalation. Which 
projects are more likely than others to be hit by cost escalation, and why? 

Table 1 shows the average cost overun for a few studies of =large construction projects. Figures 
within brackets are in constant money value. Cost overrun is the norm. A review of 35 studies of 
groups of large projects by Morris and Hough (1986) did not identify a single instance in which the 
groups of projects concerned on average had become less expensive than anticipated. This allows us to 
assert that:  

P1 Cost overrun between decision and follow up is more common than cost underrun.  
 

Table 1. Cost overrun according to five studies of groups of large construction projects 
 

Study Type of project Number of 
projects Average cost overrun 

    
Hufschmidt & 
Gerin (1970) 

Bureau of Reclamation   

      Projects -1955 103 +177% 
      Projects 1935-1960 128 +72% 
      Projects 1946-1960 54 +9,4% 
 Corps of Engineers   
      Projects -1951 182 +124,1% 
      Projects 1933-1965 184 36,1%  
      Projects 1954-1960 68 -0,2% 
 Tennessee Valley Authority 34 -5,3% 
    
Merewitz (1973a, 
b) 

     Water resource projects 49 +38% 

      Highway projects 49 +26% 
      Building projects 59 +63% 
      Rapid transit projects 17 +54% 
      Ad hoc project 15 +114% 
 All projects 189 +59% 
    
NED (1980) British offshore projects - +179% (+146%) 
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 Norwegian offshore projects - +178% (+148%) 
    
GAO (1983) US public military projects 244 +127% 
  US public civilian projects 200 +92% 
    
Flyvbjerg et al. 
(2002) 

     Railway projects 58 (+44,7%) 

      Bridges and tunnels 33 (+33,8%) 
      Road projects 167 (+20,4%) 
 All projects 258 (+27,6%) 

 
 
Figure 2 shows the distribution of cost overruns for the 193 major U.S. infrastructure projects 
which Merewitz (1973b) have listed in his article. The graph forms a typical distribution with a 
positive skewness. Most projects come out close to zero or with a small cost overrun while a 
few show very large overruns. Those most seriously affected are what Merewitz termed ad hoc 
projects, i.e. unusual, seldom implemented projects such as research and sport facilities, unique 
public buildings and establishments, projects for which no prototype existed.  

P2 Cost overrun tends to be larger for unique, seldom implemented projects.   
 
 
Figure 2.  The size and frequency of cost overrun in 193 major U.S. infrastructure projects 

 

 
 

It is not uncommon to claim that large projects are often affected by cost overrun, although 
studies of groups of similar projects show that the opposite is often the case (Hufschmidt & 
Gerin, 1970; Mansfield et al., 1971, 1972; Segelod, 1986; Odeck, 2004; Flyvbjerg, 2004). 
Calculated as a percentage small projects vary more than large ones.  
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P3 Calculated as a percentage the deviation in cost between decision and follow-up 
varies more for small than for large projects.  

 
Summers (1967), Hufschmidt & Gerin (1970), Merewitz (1973a, b), Segelod (1986) and 
Federle & Pigneri (1993) all found a connection between cost overrun and the duration of the 
implementation of the project. The longer it takes to implement a project the greater the 
modifications of the original plan tend to be, viz. the adaptation of the project to changing 
market demand, new standards and new technology. However, the incurred cost cannot be 
completely recovered so that the final cost is increased by the number of modifications which 
prove necessary (Giguet & Morlat, 1952), and to make changes becomes progressively more 
expensive as the project approaches completion. Perhaps this is why the frequency of cost 
overrun, as in Figure 1, often shows a positive skewness.  

P4 The longer the interval between estimate and follow-up the larger the cost overrun 
tends to become. 

This also means that projects which experience cost overrun often also show deviations on the 
market, product side and the technical solutions chosen. 

P5  There is often a covariance between cost and time overrun, as well as other types of 
deviations between plan and outcome.  

R&D projects have shown a tendency to escalate. Therefore, U.S. economists already in the 
1950’s started to study the reasons for cost escalation in military aircraft and missile projects. 
They soon discovered that cost overrun correlated with advances in technological development 
(Marshall & Meckling, 1962; Summers, 1967), a result which was later confirmed to apply also 
to pharmaceutical products (Mansfield et al., 1971, 1972) and R&D projects within the 
engineering industry (Svensson, 1990). 

P6 The greater the advance in technical knowledge the larger the cost overrun. 

The reasons for cost escalation are the same as for construction projects. To make an estimate 
the estimator must start from a design. He does so and adds on a lump sum for contingencies. 
But as technical advances are required unforeseen problems may arise, and the longer the 
development time the more the available technology and market demand change. This means 
that new drawings must be produced upon which new cost estimates can be based. 

There is much research showing that humans tend to underestimate the time and cost of what 
they plan to do. We speak of an optimistic bias. Such over-optimism has been confirmed to 
exist in a number of areas, e.g. capital investment decisions (Stateman & Tyebjee, 1985), 
market forecasts (Mahajan, 1992), venture capitalists (Zacharakis & Shepherd, 2000), and 
entrepreneurs starting up new businesses (Hornday, 1982; Cooper et al., 1986; Egge, 1987). 
Research also shows that we tend to have more confidence in our estimates than is reasonable 
(Bazerman, 1990). Furthermore, corporate managers are aware of, and adjust for, the optimistic 
bias in the investment requests they have to assess (Pruitt & Gitman, 1987). It is sometimes 
difficult to know whether estimators deliberately, or unconsciously, underestimate the time and 
costs to raise funds or promote their interest. Anecdotal evidence (Segelod, 1986; Pruitt & 
Gitman, 1987; Wachs, 1989, 1990; Flyvbjerg et al., 2002) gives example of both deliberate and 
unconscious underestimates.  

 75



NEA/RWM/WPDD(2005)4 

P7  Estimators, and especially entrepreneurs, tend to underestimate the real time, cost 
and resources needed to implement the projects they wish to complete.  

When the budget is limited and two, alternative, projects are competing for funding, the one in 
which the cost is underestimated stands a better chance of being approved. Gaspar & Leite 
(1989/90) and Pickrell (1992), among others, argue in favour of this maxim postulated already 
by Giguet & Morlats (1952).  

P8  Projects in which the cost is underestimated tend to stand a better chance of being 
funded, than competing projects. 

Hufschmidt and Gerin (1970) found that the Tennessee Valley Authority made more accurate 
estimates than the Corps of Engineers and the Bureau of Reclamation. His explanation was that 
all cost estimates in TVA were produced by a small staff with long experience of costing, while 
investment appraisals were decentralized in the other two organizations. The fact that the 
accuracy of cost estimates varies considerably between different organizations was confirmed 
by Mansfield 1971 et al. (1971), Svensson (1990) and Federle & Pigneri (1993). 

P9  Cost overrun is more common in some organizations than in others.  

Considering how fast our knowledge about construction projects is growing, and how easy it 
has become to search for information it is reasonable to assume that cost overrun is less 
common today than in the past. Hufschmidt and Gerin (1970) and Summers (1967) found that 
cost estimates for new power plants, military aircraft and missiles had become more accurate, 
but Flyvbjerg et al. (2002) discovered no improvement among infrastructure projects in the last 
100 years.  

P10 Cost estimates produced today are not always more accurate than estimates of 
similar projects made in the past. 

We began by referring to the Trans-Alaska oil pipeline which was estimated to cost $863 
million at the time the decision to invest was made but actually cost $9,300 million. An 
enormous cost escalation but still of minor significance as the Alaskan oil venture was expected 
to yield a yearly profit of $44-100 billion (Hauck & Geistauts, 1982). The fact that the project 
has encountered cost escalation does not necessarily mean that it will prove unprofitable in the 
long run.  

We should also remember that many profitable investments in radical innovations (Freeman, 
1974), new ventures (Segelod, 1995) and important infrastructure investments (Sayer, 1952) 
would never have been undertaken if their true cost had been known when the decision to invest 
was made. In this perspective an underestimation of the real problems and costs has often 
proven to be a precondition for industrial renewal and economic growth. 

References 
 

Bazerman, M.H. (1990). Judgement in Managerial Decision-Making (2nd edition). New York: John 
Wiley and Sons. 

Cooper, A.C., Dunkelberg, W.C. & Woo, C.Y. (1986). Optimists and pessimists: 2994 entrepreneurs 
and their perceived chances for success. In Frontiers of Entrepreneurship Research (pp. 563-
577). Wellesey, MA: Babson College. 

 76



NEA/RWM/WPDD(2005)4 

Egge, K.A. (1992). Expectations vs. reality among founders of recent start-ups. In Frontiers of 
Entrepreneurship Research (pp. 322-336). Wellesley, MA: Babson College. 

Federle, M.O. & Pigneri, S.C. (1993). Predictive models of cost overruns. 1993 AACE Transactions 
(Annual Meeting – American Association of Cost Engineers), L.7.1-L.7.9. 

Flyvbjerg, B., Skamris Holm, M. & Buhl, S. (2002). Underestimating costs in public works projects – 
Erros of lie. Journal of the American Planning Association, 68(3), 279-295.  

Flyvbjerg, B., Skamris Holm, M.K. & Buhl, S.L. (2004). What causes cost overrun in transport 
infrastructure projects? Transport Review, 24(1), 3-18. 

Freeman, C. (1974). The Economic of Industrial Innovations. London: Penguin Books. 

Gaspar, V. & Leite, A.P.N. (1989/90). Selection bias induced cost overruns. Information Economics 
and Policy, 4, 175-187. 

GAO (1983). Status of Major Acquisitions as of September 30 1982. GAO/NS IAD-83-32. 

Giguet, R. & Morlat, G. (1952). Les causes d’erreur systématique dans la prévision du prix des 
travaux. Annales des Ponts et Chausssées. Mémoires et documents relatifs à l’art des 
constructions et au service de l’ingénieur, 122(5), 543-562. 

Hauck, V.E. & Geistauts, G.A. (1982). Construction of the trans-Alaska oil pipeline. Omega, 10(3), 
259-265. 

Hornaday, J.A. (1982). Research about living entrepreneurs. In C.A. Kent, D.L. Sexton, & K.L. 
Vesper (eds.), Encyclopedia of Entrepreneurship (pp. 281-290). Engelwood Cliffs, NJ: Prentice 
Hall. 

Hufschmidt, M.M. & Gerin, J. (1970). Systematic errors in cost estimates for public investment 
projects. In J. Margolis (eds.), The Analysis of Public Output (pp. 267-315). New York. 

Kharbanda, O.P. & Stallworthy, E.A. (1983). How to Learn from Project Disasters. Aldershot: Gower. 

NED (1980). Kostnadsanalysen – norsk kontinentalsokkel. Oslo: Konglige olje- og energidepartement. 

Mahajan, J. (1992). The overconfidence effect in marketing management predictions. Journal of 
Marketing Research, XXIX(August), 329-342. 

Mansfield, E., Rapoport, J., Schnee, J., Wagner, S. & Hamburger, M. (1971). Research and Innovation 
in the Modern Corporation. New York: Norton. 

Mansfield, E., Rapoport, J., Schnee, J., Wagner, S. & Hamburger, M. (1972). Development cost: 
Determinants and overruns. Journal of Business, 45(3), 347-374. 

Marshall, A.W. & Meckling, W.H. (1962). Predictability of the costs, time, and success of 
development. In R. Nelson (ed.) The Rate and Direction of Inventive Activity (pp. 461-475). 
Princeton: Princeton University Press. 

Merewitz, L. (1973a). Cost overruns in public works. In W. Niskanen (ed.) Benefit-Cost and Policy 
Analysis 1972: An Aldine Annual on Forecasting, Decision-making, and Evaluation (pp. 277-
295). Chicago. 

Merewitz, L. (1973b). How do urban rapid transit projects compare in cost estimating experience? 
Proceedings of the International Conference on Transportation Research, Brugge, June 1973 (pp. 
484-493). 

Morris, P.W.G. & Hough, G.H. (1986). Preconditions of Success and Failure in Major Projects. 
Major Project Association: Technical Paper Number 3, September 1986. 

 77



NEA/RWM/WPDD(2005)4 

Morris, P.W.G. (1994). The management of Projects. Telford: London. 

Odeck, J. (2004). Cost overruns in road construction – what are their sizes and determinants? 
Transport Policy, 11(1), 43-53. 

Pickrell, D.H. (1992). A desire named streetcar: Fantasy and fact in rail transit planning. Journal of the 
American Planning Society, 58(2), 158-176. 

Pruitt, S.W. & Gitman, L.J. (1987). Capital budgeting forecast biases: Evidence from the Fortune 500. 
Financial Management, 15(Spring), 46-51. 

Sayer, J.E. (1952). Entrepreneurial error and economic growth. Explorations in Entrepreneurial 
History, 4(2), 199-204. 

Segelod, E. (1986). Kalkylering och avvikelser: Empiriska studier av stora projekt i kommuner och 
industriföretag. Malmö: Liber. 

Segelod, E. (1991). How to avoid cost overruns? Journal of General Management, 16(4), 16-23. 

Segelod, E. (1995). Renewal Through Internal Development. Aldershot: Avebury. 

Statman, M. & Tyebjee, T.T. (1985). Optimistic capital budgeting forecasts: An experiment. Financial 
Management, 13(Autumn), 27-33. 

Summers, R. (1967). Cost estimates as predictors of actual costs: A statistical study of military 
developments. In T. Marschak, T.K. Glennan, Jr. & R. Summers (eds.) Strategy for R&D 
(pp.140-189). Berlin: Springer Verlag. 

Svensson, Per (1990). Styrning av produktutvecklingsprojekt: En studie av förutsättningarna för 
planering av produktutvecklingsprojekt i några svenska verkstadsföretag. Göteborg: 
Institutionen för Industriell organisation och ekonomi, Chalmers tekniska högskola. 

Zacharakis, A.L. & Shepherd, D.A. (2001). The nature of information and overconfidence on venture 
capitalists’ decision making. Journal of Business Venturing, 16, 311-332. 

 
 

 78


