

  sustainability-14-14608




sustainability-14-14608







Sustainability 2022, 14(21), 14608; doi:10.3390/su142114608




Article



Cost Underruns in Major Road Transport Infrastructure Projects—The Surprising Experience of Poland



Bartlomiej Rokicki[image: Orcid]





Faculty of Economic Sciences, University of Warsaw, Dluga 44/50, 00-241 Warsaw, Poland







Academic Editors: Giovanni Leonardi and Olli-Pekka Hilmola



Received: 21 September 2022 / Accepted: 3 November 2022 / Published: 7 November 2022



Abstract

:

This paper investigates the reasons behind the surprising cost performance of road construction projects in Poland. In particular, in order to explain the phenomenon of cost underruns, the role of regulations related to the national and the European Union structural investment funding is verified. It is shown that in Poland there exist two different institutional frameworks related to infrastructure investment projects. However, in the case of road transport infrastructure investment, the public investor does not discriminate between the sources of funding and follows the optimal strategy for the EU co-funded projects. This, in turn, leads to the emergence of cost underruns.
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1. Introduction


Since its accession in 2004, Poland has become the biggest beneficiary of European Union (EU) structural funding. According to the EU Commission, the amount of available financial support reached almost €13 billion between 2004 and 2006, over €67 billion between 2007 and 2013, and around €80 billion between 2014 and 2020. Structural funding significantly exceeded former transfers made within the framework of Pre-accession Funds (PHARE II, ISPA, SAPARD) or the earlier editions of different aid programmes (e.g., [1]). As a result, in the last two decades, Poland has experienced an unprecedented boom in public infrastructure investment that is expected to continue as a part of the policy response to the COVID-19 pandemic.



The majority of large public infrastructure projects implemented after 2004 belong to the transport sector; particular emphasis was placed on the development of the national high-speed road network (roads with maximum speeds between 120 km/h and 140 km/h). Following official sources, between 2007 and 2022 at least 125 major road transport infrastructure projects were completed in Poland. This, in turn, led to an increase in the overall length of the high-speed network from around 700 km in 2004 to over 4600 km in 2022. Furthermore, the Polish government is currently planning to implement another set of large infrastructure investment projects financed within the National Reconstruction Plan under the new EU Recovery and Resilience Facility. In accordance with the Council of Ministers’ decree of 2019 (Rozporządzenie Rady Ministrów z dnia 24 września 2019 r. zmieniające rozporządzenie w sprawie sieci autostrad i dróg ekspresowych), the target length of the high-speed road network in Poland is around 8000 km. This includes 2100 km of motorways.



There exist certain doubts concerning the economic impacts of major transport infrastructure projects (e.g., [2,3,4]). However, even more controversies arise due to their highly problematic performance record as far as the actual costs and benefits are concerned (e.g., [5]). In fact, cost overruns and delivery delays are among the main factors leading to inefficiency of public infrastructure investment (e.g., [6]). Following [7], cost overruns and delivery delays can have multiple negative consequences and may turn otherwise successful projects into failures. Moreover, while closely interrelated, their negative impact can go beyond a given project. For instance, delays in one large infrastructure project can lead to a lower number of infrastructure projects built in a given country in the future due to the financial holdbacks and constant re-estimation of the funds needed for project completion (e.g., [8]). Cost overruns are also considered to be a serious problem as they often lead to a Pareto inefficient resource allocation (e.g., [9]). As pointed out by [10], the latter may lead to economic inefficiency and a loss of social welfare.



Note that public infrastructure is not only believed to play a key role in enforcing economic growth through higher productivity, but also contributes to social sustainability (e.g., [11]). Nowadays, the global economic crisis caused by both COVID-19 and the Russian aggression in Ukraine has increased the importance of sustainable infrastructure that takes into account balanced economic, environmental and social outcomes over the entire project lifecycle (e.g., [12]). Given the above, it appears obvious that the problems related to cost overruns and delivery delays may seriously harm the achievement of sustainable development goals. In particular, their appearance may force investors to prioritize economic outcomes over environmental and social ones.



Many empirical papers provide evidence concerning the existence of cost overruns, delays, and benefit shortfalls all over the world (e.g., [6,13,14]). The notable exception is a recent study by [15] that reports the presence of cost underruns in the case of motorway construction projects in Slovakia. Still, despite the impressive amount of structural investment since 2004, there are hardly any empirical studies that focus on issues related to the implementation of major infrastructure projects in Poland. As a consequence, little can be said about the overall performance of such projects. Moreover, the are no papers that consider the institutional background related to the European structural funding as a possible factor determining cost performance of major public investment projects.



This paper aims to fill the existing gaps in the project management literature by focusing on major road infrastructure projects completed in Poland between 2007 and 2022. It analyses cost performance of both nationally funded and EU co-funded projects in order to see whether there exist any significant differences. Furthermore, it provides empirical evidence on the impact of different regulations, imposed by national and external funding institutions, on the performance of public infrastructure projects. The study aims to answer the following research questions:




	
Is it possible for a large sample of transport investment projects accomplished over two decades to experience cost underruns?



	
Is the cost performance of nationally funded and internationally funded road investment projects in Poland significantly different?



	
What is the role of the institutional framework in explaining the cost performance of nationally and internationally funded public infrastructure projects in Poland?








It should be noted that economic theory underlines aspects related to contract design and award mechanisms as being among the main factors that may explain the poor performance of large infrastructure projects (e.g., [16,17]). At the same time, the project management literature concentrates on project complexity, application of non-standard technology, organisational weakness, and optimism bias or corruption (e.g., [18,19,20]). In order to explain the phenomenon of cost underruns, the present research concentrates on the regulative perspective of the institutional theory that refers to laws, regulations, contracts and their enforcement (e.g., [21,22,23]). In this paper, the source of funding is underlined as another, up to now overlooked, potential factor that may influence the performance of infrastructure investment projects. This is because different funding institutions may have different requirements concerning the funding procurement process or distinct financing standards that affect the complexity of projects, their organisational setup, or even their propensity to corruption. This, in turn, may significantly influence the behaviour of investors.



The remainder of the paper is organised as follows. Section 2 and Section 3 provide literature review and describe the policy background concerning the implementation of transport infrastructure projects in Poland in the last two decades, respectively. Section 4 presents the research methodology and a description of the data and results of the empirical study. Section 5 discusses the reasons behind the research findings, focusing in particular on institutional issues. Finally, Section 6 offers some concluding remarks.




2. Literature Review


The problem of cost overruns (The term “cost overruns” is commonly used in the project management literature to account for the difference between actual/final costs and estimated/forecasted investment costs (e.g., [24]). In the literature there exist, however, differences concerning the point of reference used for cost estimations (e.g., [14]) has been the subject of many analyses that discuss both possible causes and effects of cost underestimation. Most of the papers dealing with the cost performance of public infrastructure projects have an empirical character and focus on transport infrastructure. Early studies on particular countries can be found already in the second part of the 20th century (e.g., [25,26,27]). However, the real boom in the literature followed the paper by [28], who analysed 258 major transportation infrastructure projects completed worldwide and found cost overruns in the case of 9 out of 10 them.



Although there seems to be a consensus about the persistent existence of cost overruns (the notable exceptions are recent studies by [15] and [14] that report the existence of cost underruns in public transport investment projects in Slovakia and Hong Kong, respectively), there is no widespread agreement concerning their causes (e.g., [29]). For instance, many authors argue that cost overruns emerge as a consequence of deliberate underestimation of project costs for political reasons (e.g., [20,24,28,30,31,32,33,34]). Others show that cost overruns are more likely to occur in larger projects with longer construction phases (e.g., [35,36]). Many studies report a close relationship between cost overruns and delivery delays, especially in developing countries (e.g., [36,37,38,39]). Among factors, that are considered as potentially influencing cost performance, one can also find the type of project (e.g., [28,38]), geographical location (e.g., [8]), corruption (e.g., [40,41]), the lack of a clear definition of the scope of the project (e.g., [17]) or the bad quality of transport demand and cost forecasts ([42]).



Following [43], there is no universal theory that explains the existence of cost overruns. The project management literature seeks the main causes of cost overruns in either change in scope and definition of a given project (Evolution Theorists) or inadequate project planning and management, usually related to optimism bias and deception (Psycho Strategists). As a consequence, [29] argue that there is a need for a balanced approach combining different perspectives in order to reduce the incidence of cost overruns.



Not surprisingly, there exist hardly any studies that try to discuss factors related to the existence of cost underruns instead of cost overruns. Below, institutional theory is applied (e.g., [22]) to explain the behavior of policy makers or senior management that may lead to the emergence of the former. The institutional theory focuses on wider institutional framework and analyses how formal regulations or laws influence the structural evolution of organisations (e.g., [44]). As a result, it allows them to justify the role of regulations imposed by international funding organisations, such as the European Union, in shaping the cost performance of public investment projects. In this paper, it is argued that such regulations may significantly influence the incidence of cost overruns or even lead to cost underruns.



Note that the majority of papers analysing the cost performance of public investment projects focus either on well-developed economies (e.g., Australia, Western Europe or the United States) or developing countries from Africa or Asia. However, in the last two decades, an impressive increase in public infrastructure investment spending has been observed in the new member states of the EU. Poland, the biggest country in the aforementioned group, should be considered a particularly interesting case for research given the magnitude of transport investment. Here, the overall length of the high-speed network increased from around 700 km in 2004 to over 4600 km in 2022 (the above numbers include both motorways and express roads). As a result, many analyses have been carried out covering different aspects of the implementation of road transport investment projects in Poland since 2004 (e.g., [3,45]). Nevertheless, there are hardly any studies that analyse the cost performance of public transport investment projects both in Poland and other new member states of the EU. There exist several evaluation reports by [46,47,48]. Still, the above evaluations provide case studies of particular projects rather than analysing a wider dataset of completed investments. The only exception is a recent paper on motorway investment projects in Slovakia by [28]. As a consequence, little can be said about the overall performance of transport investment projects or factors that may influence their financial execution. In particular, there are no papers that consider the regulations related to structural funding, and European structural funding in particular, as a possible factor determining the cost performance of major public investment projects.




3. Policy Background


Prior to EU accession in 2004, transport infrastructure policy in Poland was characterised by limited funding and a lack of clearly defined development priorities. Investment in the high-speed road network began at the beginning of the 2000s, and was mainly due to the availability of pre-accession funding (e.g., Instrument for Structural Policy for Pre-Accession, ISPA). However, the first official list of planned expressways and motorways was only announced by the Polish Ministry of Transport in 2004. The aforementioned list was very extensive and did not rank particular sections in terms of their importance (e.g., [45]). The situation changed dramatically from May 1st 2004. First, because then Poland gained access to the European structural funds and the Cohesion Fund. Second, due to the fact that the European Commission required the preparation of detailed multiannual programmes related to the use of structural funding.



The spectacular increase in the amount of European funding available for transport infrastructure investment projects can be appreciated once particular financial frameworks are compared. During the years 2000–2003, the total budget for ISPA projects in Poland reached around €1.5 billion. Then, between 2004 and 2006 Poland received an allocation from the Cohesion Fund of €4 billion (for details see [49]). About 50% of financial support from the ISPA and Cohesion Fund was spent on public transport infrastructure. Additionally, over €1.1 billion was allocated from the European Regional Development Fund (ERDF) to the transport sector within the Sectoral Operational Programme Transport. A further increase in structural funding was observed within the 2007–2013 and 2014–2020 Financial Frameworks when major transport infrastructure projects were implemented within the Operational Programme Infrastructure and Environment. In both cases, the indicative allocation for transport-related projects topped around €19.5 billion. Furthermore, additional funds for transport infrastructure investment were allocated to the eastern Polish regions within the Development of Eastern Poland Operational Programme (around €0.7 billion between 2007 and 2013) and the Eastern Poland Operational Programme (around €1.3 billion between 2014 and 2020). It should be noted, however, that the EU co-funded programmes required a minimum share of national co-funding that, in the case of Poland, was set at 15%. Hence, the total amount of public funding available for transport infrastructure investment was significantly higher. Still, the allocation for road transport infrastructure projects constituted only a part of the total funds dedicated to transport infrastructure (the remaining funding was allocated for railways, airports and ports). As a result, the indicative allocation of public funding devoted to road transport infrastructure under the EU structural policy in Poland between 2004 and 2020 reached around €30 billion. A detailed breakdown is shown in Table 1 below.



The National Development Plan 2004–2006, the first national strategy concerning the implementation of European structural policies in Poland, was adopted by the government in 2003. Its adoption followed the formal requirements of the European Commission, which approves such a strategy before the start of every programming period. The National Development Plan 2004–2006 defined the main development goals and the overall number of financial resources engaged in achieving them. It also specified the instruments that were applied in order to realise particular priorities. In terms of the development of the transport infrastructure, the strategy clearly defined the integration of Poland with the European transport networks as a top priority. As a result, the majority of investment was supposed to be directed towards the construction of new motorways and expressways. In accordance with this strategy, the overall length of motorways was to increase from 398 km in 2001 to 940 km at the end of 2006. At the same time, the length of the expressways network was to grow from 206 km to 399 km. The implementation of transport-related structural policies was further detailed in the implementation strategies for the sectoral Transport Operational Programme (OP) and the Cohesion Fund. The latter document included the Transport Development Strategy and outlined transport corridors that should be developed by 2013. It also specified particular road investment projects to be implemented within the 2004–2006 Financial Framework, and named the General Directorate for National Roads and Motorways (GDDKiA) as an investor in all projects related to the national high-speed road network.



For the 2007–2013 programming period, the investment priorities of the regional and sectoral programmes were set out in the National Strategic Reference Framework (NSRF). In terms of transport infrastructure, they followed the Transport Development Strategy from 2004. In accordance with the NSRF, the expected length of motorways in 2013 was set at 1754 km, as compared to 552 km in 2005. In the case of expressways, the goal for 2013 was established as 2555 km versus 258 km in 2005. Transport-related investment programmes were further specified in the Infrastructure and Environment OP and the Development of Eastern Poland programme. The former programme detailed the transport-related investment priorities at a national level while the latter focused on particular priorities for the least-developed Polish regions. As compared to the previous financial framework, the Infrastructure and Environment OP did not specify particular projects to be implemented between 2007 and 2013. Instead, an indicative list of major investment projects was provided. However, the decision on whether a given project would receive European co-funding was to be made by the implementing authority.



Finally, the national strategy for the 2014–2020 programming period was described in the Partnership Agreement. The priorities for the transport infrastructure investment were set up following the new Transport Development Strategy adopted in 2013 (for details see [50]). However, no particular goals were specified in terms of the length of the high-speed road network. Details concerning the planned infrastructure investment in the transport sector were outlined in the Infrastructure and Environment OP and the new Eastern Poland programme. In the case of the former, policy planners again provided an indicative list of major investment projects to be implemented between 2014 and 2020.



The completion of investment projects implemented after 2004 led to an increase in the overall length of high-speed network from around 700 km in 2004 to over 4600 km in 2022. Still, transport infrastructure investment in Poland within the 2004–2006 and 2007–2013 Financial Frameworks concentrated on the improvement of the main east-west and south-north corridors. The first long-term development strategy was adopted in 2013 and resulted in more spatially balanced investment during the 2013–2020 Financial Framework.




4. Cost Effectiveness of Major Transport Infrastructure Projects in Poland


4.1. Methodology


The main goal of the present study is to analyse the cost-related performance of major road projects in Poland accomplished between 2007 and 2022. Three different stages of cost-related project life cycle can be distinguished (e.g., [28]): formal decision to build, tendering and contracting, and project completion (see Figure 1 below). Following other studies, the focus is put on the difference between the estimated project cost at the stage of the formal decision to build (stage 1) and the overall cost at project completion (stage 3). Here, the majority of existing studies prove the existence of cost overruns ranging from 10% to over 100% (for details see [28]). The notable exception is a recent study by [28] that finds significant cost underruns in the case of motorway projects completed between 2008 and 2016 in Slovakia.



The deviation of final project costs from the initial estimates is calculated as follows:


  %   c o s t   d e v i a t i o n =   f i n a l   c o s t − i n i t i a l   c o s t   i n i t i a l   c o s t   · 100  



(1)







Then, once the deviation given by (1) is calculated for all individual projects, an average is taken to assess the overall deviation of a given sample.



Additionally, it is also calculated the deviation related to the time elapsed to carry out individual projects. This is given by:


  %   d e l i v e r y   d e v i a t i o n =   r e a l   e l a p s e − p l a n n e d   e l a p s e   p l a n n e d   e l a p s e   · 100  



(2)







Again, an overall deviation of a given sample is calculated taking a simple average for individual projects.




4.2. Data


Many studies devoted to the issue of cost overruns in major infrastructure projects are criticised for the low quality of the data or their lack of representativeness. The best example may be the dataset used in a study by [28], consisting of 258 transport infrastructure projects. As [51] have claimed, the above sample is heterogeneous and far from being statistically representative, since it covers a diverse range of projects from different countries over a period of 70 years. The possible bias in the sample is, in fact, recognised in other papers (e.g., [8]) and usually due to limited data availability.



The data used in the present study consist of two unique datasets that cover almost all large road infrastructure investment projects carried out in Poland over the last two decades. The first dataset includes large public infrastructure investment projects implemented in Poland between 2007 and 2022 that were 100% nationally funded. The necessary data were gathered from different sources (GDDKiA, strategic documents, etc.) and include 44 observations. The second dataset comprises investment projects completed in Poland with EU financial support. The data were provided by the Polish Ministry of Development and cover projects undertaken within the 2007–2013 and 2014–2020 financial frameworks. The dataset consists of 81 large-scale infrastructure projects. The planned cost for each of the projects in both datasets is estimated to be over PLN 100 million, which roughly equals EUR 25 million (Note, that the latter value is lower than the minimum value of major projects considered by the European Commission, which is EUR 50 million. However, in the Polish case, many large projects are divided into smaller parts, which significantly decreases the number of projects above EUR 50 million. Furthermore, there are no significant statistical differences between the projects smaller than EUR 50 million and greater than EUR 50 million). For each project, the following information is available:




	
Planned cost (at the time of the decision to build);



	
Real cost (at the time of the official end of the investment);



	
Month and year when the project started;



	
Month and year when the project ended;



	
Region of implementation at the NUTS2 level (voivodeship);



	
Investing authority (either GDDKiA or local administration);



	
Road type (motorway, expressway, national road, city road);



	
Investment type (new construction or rebuilding of existing road);



	
Length of road covered by the project.








Table 2 shows the main statistics concerning project costs in the database. It can be observed that nationally funded projects are on average smaller (mean value) and have a lower standard deviation. However, there are no significant differences in terms of the minimum and maximum size of the projects. Note that the mean value of real costs is lower for both the nationally funded and the EU co-funded projects. This may suggest the existence of cost underruns.




4.3. Empirical Findings


Cost overruns can be expressed either in absolute or relative terms. Here, the second approach is followed, and a cost overrun is expressed as a percentage difference between the planned and real cost of each investment project. The majority of existing studies also use relative terms, as they enable cost escalations to be compared across geographies and different time periods (e.g., [13,24,43]). Note that this analysis covers the project lifecycle, which either begins with the formal funding commitment (EU co-funded projects) or the award of the contract (nationally funded projects) (in fact, both approaches should be considered as very similar in terms of initial cost estimation. However, the data concerning the cost at the contract award stage in the case of EU co-funded projects are not available). In this sense, a common academic approach that can be found in most of the papers is followed (e.g., [43,52]). However, some authors claim that analysis of cost overruns should account for “realpolitik” and begin with the first public cost announcement (e.g., [34]). Most likely, the latter approach would result in higher cost overruns than the ones found in present paper.



Table 3 provides statistics concerning the cost performance of road investment projects in the database. It appears that out of the 125 projects only 10.4% suffered cost overruns, 19.2% were on budget and 70.4% experienced cost underruns. This is something hardly ever observed in other studies, with the exception of the aforementioned study by [28]. There exist minor differences in the cost performance of the nationally funded and the EU co-funded projects. In the case of the former, the share of projects on budget is higher (34% versus 11%). On the other hand, the latter more often experience cost underruns (75.3% versus 61.4%). In both cases, the share of projects that have been subject to cost overruns is very small (4.5% and 13.6%, respectively). It was also examined whether there could be observed significant differences in the performance of projects accomplished within different financial framework programmes (2007–2013 versus 2014–2020), prepared by different institutions (GDDKiA versus local authorities), consisting of different types of roadworks (new construction versus rebuilt), or comprising the construction of different road types (e.g., national road, expressway, motorway). However, no significant dissimilarities could be identified.



The relative magnitude of cost underruns can be observed in Table 4. As expected, the average deviation for all projects in the database is negative and indicates the existence of cost overruns of around 5% of initial cost estimates. Concerning the funding source, nationally funded projects experience on average lower cost underruns than the EU co-funded ones (−2.3% versus −6.5%). There exist significant differences between road types—while city roads may have average cost underruns as high as −20%, in the case of motorways the underruns reach only −2%. Smaller differences exist between project types; newly constructed roads face cost underruns of around −4.4% while in the case of rebuilt projects this indicator stands at −7.7%. Finally, major differences between investors are found. Here, projects accomplished by GDDKiA are on average much closer to the estimated budget (−3.5%). At the same time, projects implemented by local authorities experience cost underruns of over −19%. Note that the overall magnitude of cost underruns in Poland is much lower than the one reported by [28]; they found that in the case of Slovakia, initial cost estimates for 18 motorway construction projects were higher by around 27%. Still, the existence of cost underruns observed on a large sample of projects in Poland diverges significantly from findings concerning significant cost overruns reported in many international studies. Existing papers report cost overruns ranging from around 10% (e.g., [33,38]) to over 100% (e.g., [19]).



Many studies report a close relationship between cost overruns and delivery delays, especially in developing countries (e.g., [36,37,38,39]). Hence, time performance of road investment projects was additionally analysed to verify whether cost underruns are related to a timely project execution. Nevertheless, this appears not to be the case; around 60% of projects experienced delivery delays, irrespective the source of funding (see Table 5 below). As a result, presented findings may indicate systematic overestimation of project costs at the planning stage. Possible reasons for such behaviour by investors are discussed in the next section.





5. The Reasons behind Cost Underruns in Poland


In light of the existing empirical literature, the findings regarding the existence of cost underruns in the case of road transport projects (irrespective of the funding source) may seem surprising. In fact, previous case studies on EU co-funded large infrastructure projects show the existence of cost overruns. For instance, the ex-post evaluation of major projects accomplished within the 2000–2006 Cohesion Policy Programmes reports average cost overruns of around 21% (e.g., [53]). Furthermore, cost overruns in selected large transport infrastructure projects completed between 2000 and 2013 are found in a recent evaluation by [46] (In another report, [54] shows that in an analysis, 11 out of 20 major investment projects completed within the 2007–2013 programming period had experienced cost underruns. Still, the low number of projects analysed in the report does not allow any generalised conclusions to be drawn). The only exception is the abovementioned study on Slovakia [28], that reports cost underruns both for nationally funded and EU co-funded motorway construction projects.



The authors of the report by [28]) argue that the existence of cost underruns in Slovakia is due to the inadequate initial cost estimates. In particular, they claim that the unit prices applied on detailed estimates are excessively high due to a lack of historic unit price data. It does not seem, however, to be applicable to the Polish case. Several interviews were conducted with the staff responsible for the preparation of the budget for the EU co-funded projects in GDDKiA (note that GDDKiA acts as an official investor in the case of 113 out of the 125 projects in the database). However, they do not confirm the existence of problems related to inadequate unit prices. The methodology applied to estimate initial investment costs for the 2007–2013 and 2014–2020 periods is mainly based on experience gathered from previously completed projects. This includes technical documentation costs, costs related to archaeological works, costs related to land purchase and unit prices derived from recently signed contracts. For particular road sectors, construction costs are further adjusted to take into account the technical specification of the road, land characteristics or potential construction risks.



The presence of cost underruns could be also related to the overall macroeconomic situation during the period analysed. It should be noted that all the projects in the database were completed between 2007 and 2022. Yet, many of them were budgeted before the global financial crisis 2007–2009, when the construction bubble was at its peak. As a consequence, one could expect the crisis to cause a price decrease in the construction sector. However, as shown in Figure 2, the construction prices only fell during the 2013–2016 period. As a result, lower construction work prices cannot explain the cost performance for the majority of projects in the database.



Furthermore, there is another reason to believe that inadequate initial estimates cannot explain the existence of cost underruns in Poland, at least once the EU co-funded projects are analysed. Here, in accordance with the conducted interviews, the usual strategy of GDDKiA is to apply for EU support once the construction contract is signed. Thus, even though the project budget may also include elements not directly related to the construction works, there is no possibility of erroneously overestimating the costs related to the latter.



Hence, a different, more plausible explanation is required. Here, the focus is put on the institutional background related to public infrastructure investment in Poland. Particular interest is taken in the differences that exist between the national and EU co-funded projects. Comparative institutional analysis is applied (e.g., [55]) to thoroughly review the regulatory framework related to the funding of large infrastructure projects in Poland. As a consequence, it is possible to contrast the regulations and institutions involved in the national funding of large infrastructure investment projects with the ones involved in the development and implementation of projects that rely on co-funding from the EU structural funds. This, in turn, allows us to assess whether fundamentally different regulatory frameworks may co-exist that trigger separate institutionalisation processes.



The institutional system related to the national financing of large infrastructure investment projects in Poland is similar to that of other European countries; the initial investment initiative may come from different interest groups (politicians, major public enterprises, local authorities), but it is the central government that decides whether or not to become involved in the project development process. The conventional approach to project development would be similar to the one presented by [30], and includes the identification of alternatives, a feasibility study, and an environmental impact study, etc. In the case of a positive decision, the government would have to secure the necessary funding either directly from the budget of a given ministry or from a specialised sectoral fund (e.g., National Fund for Environmental Protection and Water Management or National Road Fund). In recent years, there were also several cases where publicly controlled enterprises were forced to act as principal investors, principally in the case of energy sector investment projects. As an exception, an Act on financing of a particular investment could be passed through parliament—such a situation took place in 2005 when the Polish parliament passed the Act on the “Świnna Poręba water reservoir construction programme for the 2006–2013 period”. Figure 3 shows the public high-speed road network financing system in Poland. It can be observed that public funding comes from different sources—both budgetary (mainly through National Road Fund) and external (infrastructure bonds). All funding goes to GDDKiA, which acts as a general investor (investing authority) and is responsible for the entire investment process. Still, the initial decision on the implementation of particular investment projects is taken at the central government level within the multiannual national road construction program.



Following the game-theoretical approach of comparative institutional analysis, institutions can be seen as the rules of a particular game (e.g., [56]). As a result, the existing institutional framework may influence the behaviour of the different players participating in the investment process (e.g., [57]). In accordance with [55], institutionalisation consists in a process of feedback mechanisms from different players, where subjective expectations about the behaviour of other players coordinate the strategic choices of individual agents and serve as stable guides for strategy. In the Polish case, the institutional setup related to the national funding clearly seems to favour a strategy leading to the deliberate underestimation of large project costs. First, because the interest groups are perfectly aware of the fact that the higher the initial cost estimates, the lower the chance to obtain approval for a given project. Second, because, from the perspective of the policy makers, it is much easier to secure additional budgetary financing and to sell a prospect of a given project to the public when initial cost estimates appear to be reasonably low. This kind of behaviour may lead not only to cost overruns but may also cause a substantial loss of invested resources (The most recent example is the construction of the new coal power block in Ostrołęka that was stopped in 2020, after the public enterprises had invested around EUR 300 million). Nevertheless, such a common strategy of different players taking part in the investment process is also reported for other countries (e.g., [20,30,31,32,33,34]).



Since its accession to the EU in 2004, Poland has gained access to European structural funding. The institutional framework related to this alternative source of financing is completely different from the one that refers to national funding, first, because the project development process is longer, since the European Commission must give a green light to all investment projects previously accepted by national authorities, and second, because there exist fundamental differences in terms of funding eligibility. In fact, for both 2007–2013 and 2014–2020 programming periods, European structural funding was subject to several dimensions of eligibility such as:




	
Geographical location;



	
Scope of intervention (only certain types of activity can be financed);



	
Cost categories (not all costs can be financed, e.g., debt interest);



	
Time (e.g., investment projects had to be completed before a given deadline);



	
Level or incidence of the expenditure (the expenditure should have taken place at the beneficiary level, e.g., the public or private entity carrying out the project).








Furthermore, the European Commission set up a number of additional eligibility conditions that include compliance with other Community rules and policies, adequate publicity of the EU financing of projects, requirement to support the costs actually borne by the beneficiary by invoices or documents of equivalent probative value, obligation to keep the evidence of expenditure for a minimum period, and the necessity to keep the investment in operation for a minimum period. All the above seriously influence both the project development process and its construction phase. European Union structural project financing system is depicted in Figure 4.



Still, there exists a third fundamental difference between the national and EU funding; while the projects may be approved to receive structural funding, actual payments from European structural funds are provided after the successful completion of the entire investment process. This means that the EU Commission only pays out approved expenditure. Hence, investors must secure the funding necessary to complete the project before starting it. Finally, it should be underlined that all EU funding schemes require national co-funding. In the case of Poland, the maximum level of support from EU funds cannot exceed 85% of eligible costs. This means that all possible cost overruns must be covered by proper investors, as there is no possibility of asking for additional EU funding. In fact, this is probably one of the reasons why GDDKiA never renegotiates road construction contracts and includes very high contractual penalties. This reduces the probability of cost overruns due to a low-balling strategy by road construction firms, as reported by other studies (e.g., [58,59]). At the same time, however, it may lead to delivery delays, as some firms may decide to abandon the construction site. Such a situation took place around 2010, when several firms decided to leave different construction sites (e.g., Polish PBG and POLIMEX, Chinese COVEC, Austrian Alpine Bau or Irish SIAC). In some cases, the loss from Polish road contracts resulted in bankruptcy (Alpine Bau or SIAC) or a need for public aid (e.g., POLIMEX). Yet, it seemed to be repeated recently with the abandonment of construction sites by the Italian Impreza Pizzarotti or Salini in 2019.



In the majority of EU member states, European structural funding can probably be considered as an addition to the national financing sources. As a consequence, the impact of the European regulatory framework on institutions and players involved in the development of major infrastructure investment projects may be limited. At the same time, however, in the Polish case its significance is hard to overstate. Given its relatively low level of per capita income and large size, Poland became the biggest beneficiary of EU structural funding during the 2007–2013 and 2014–2020 periods. The majority of available EU funding was dedicated to financing infrastructure investment projects within the “Infrastructure and Environment” operational programme. This, in turn, resulted in a dramatic shift in the financing of large infrastructural projects. Since then, all eligible projects were directed towards EU funding schemes, while those remaining continued relying on national funding sources. As a result, it may be claimed that, in the last two decades, two different parallel institutional/regulatory frameworks have been used to finance structural investment projects in Poland.



Under the EU regulatory framework, both investors and the government face completely different rules of game, as compared to the national funding scheme. On the one hand, the preparation of a project proposal is more costly and time consuming. Usually, it requires investors to hire agencies specialising in attracting the EU funding. Furthermore, they have to apply for loans to secure the funding necessary for project completion. On the other hand, investors are aware that once the project is approved to receive European funding, there is no penalty if the project scope or its total value is limited during the construction phase (It would require, however, the signing of an annex to the grant contract with an implementing authority). They also know that there exists the possibility of receiving a higher than initially set co-funding rate (While the maximum level of co-funding from EU funds may be as much as 85%, usually it is much lower due to limited funding availability. However, it is a common strategy of implementing institutions to increase the co-funding rate during or after the project completion, once they realise that all the disposable allocation will not be spent). Finally, since the 2007–2013 period, large infrastructural projects are included on the individual project list and do not have to compete for European funding on the normal basis (projects outside the individual list should participate in regular calls for proposals where projects are selected on a competitive basis). Given all of the above, project planners have no reasons to deliberately underestimate project costs. On the contrary, a certain degree of cost overestimation could be welcome by the government. The latter used to be under constant pressure to assure the highest level of absorption of available EU funding. Underestimation of project costs and the subsequent failure of project delivery could seriously affect the absorption performance. As a result, unlike in the case of the nationally funded projects, the rational strategy of both investors and the government might have consisted in preparing and approving larger proposals with a certain degree of cost overestimation. The existing empirical literature does not report, however, this kind of systematic behaviour.



Given the above, one could expect to observe two different patterns; on the one hand, nationally funded projects should experience cost overruns as found in other empirical studies, but on the other hand, the optimal strategy in the case of EU co-funded projects would consist in deliberate overestimation of initial project costs. This kind of strategy might seem reasonable for several reasons. First, because major infrastructure projects came from the individual project list and were considered as a national investment priority. As a consequence, they did not have to participate in regular calls for projects (It has been analysed the list of projects that were proposed within the individual project list, but which did not qualify for EU funding. Only a few of the projects with a budget over PLN 100 million were completed with EU co-funding, following a competitive call for projects). Second, such investment projects could achieve a very high level of co-funding from EU funding; in accordance with the data, in some cases EU funding reached over 80% of total project costs. In such a situation, an initial cost overestimation could be preferable to cost underestimation, since it implies a lower final requirement for own funding. It also offers the investors a margin of manoeuvre, in case a part of the project spending is not recognised by the European Commission as an eligible cost and is not refunded from EU sources.



The cost performance of nationally funded and EU co-funded major infrastructure projects, not related to the transport sector (e.g., stadiums, museums, power plants, etc.), that were accomplished in recent years in Poland have been analysed. Indeed, it was found that the majority (28 out of 35) of nationally funded projects suffered significant cost overruns. At the same time, this share was much lower for those that were EU co-funded (15 out of 66). Nevertheless, empirical analysis provided in the previous section shows that road construction projects experience cost underruns irrespective their source of funding. The explanation of this phenomenon seems, however, to be rather straightforward. Remembering that all nationally funded projects and the vast majority of EU co-funded ones were carried out by GDDKiA, one can remember that the latter institution has no reason to discriminate between the source of funding. First, because not all of the projects included in the indicative list of major investment projects receive EU funding (the list is divided into main and reserve projects). Second, due to the fact that projects initially funded nationally may be included in the pool for EU co-funding once the allocation is not fully absorbed at the end of a given financial framework. As a consequence, GDDKiA most likely prepare initial cost estimations following an optimal strategy for the EU co-funded projects. Such behaviour of project planners may explain the similar cost performance of road infrastructure projects funded from different sources.




6. Conclusions


This study contributes to the analysis of cost performance in large-scale transport infrastructure projects, taking as an example major road investment projects completed in Poland between 2007 and 2022. The first contribution is to show that there can exist systematic cost underruns in a large, representative and homogenous sample of road investment projects. In particular, it is found that 88 out of the 125 road investment projects experience cost underruns. The average, negative deviation for all projects in the database is around 5% of initial cost estimates. The existence of cost underruns observed in a large sample of projects in Poland diverges significantly from findings concerning significant cost overruns reported in many international studies. It is also proven that the cost performance does not necessarily match the time performance. In fact, while the majority of analysed projects experience cost underruns, about 60% of projects suffer delivery delays. As a result, the positive correlation between cost overruns and delivery delays found in previous studies cannot be confirmed.



The results are particularly interesting in the case of the EU co-funded projects. In fact, this is the first paper to show that such projects have experienced significant cost underruns during the 2007–2013 and 2014–2020 programming periods. While a few papers compare public and private funding (e.g., [60]) or different sources of national public funding (e.g., [61]), there are no studies that simultaneously evaluate the execution of nationally funded projects, and those that rely on external funding. In the European context, this means that there are no papers systematically comparing projects funded nationally and those co-funded from EU sources. As a consequence, nothing can be said about the relative effectiveness of different sources of funding and the reasons behind possible dissimilarities in this matter. This seems to be extremely important given the policy challenges related to the COVID-19 pandemic (e.g., [62]).



The presence of cost underruns cannot be explained as a result of inadequate initial cost estimates and excessively high unit prices in particular. Neither can their roots be found in the overall macroeconomic situation. Hence, in order to explain the phenomenon of cost underruns, the focus is put on the institutional environment as a possible factor that leads to the unexpected cost performance observed in Poland. In particular, it is yet to be verified whether the existence of both national and external funding of structural investments may significantly influence the behaviour of project planners and investors. The comparative institutional analysis shows that in Poland there exist two different institutional frameworks related to major infrastructure investment projects. As a consequence, the behaviour of the main players involved in the investment process may differ in accordance with the source of funding they want to use. However, in the case of road transport infrastructure investment, the main investor (GDDKiA) has no reason to discriminate between the sources of funding and seems to follow the optimal strategy for the EU co-funded projects. This, in turn, leads to the emergence of cost underruns.



Note that the existence of cost underruns should not be considered a policy success by itself. In fact, the performed analysis clearly shows that over 60% of all infrastructure projects suffer delivery delays. Hence, one could claim that cost underruns may actually lead to delivery delays, confirming the existence of a causal relationship between both of them. Polish experience proves that the unwillingness to renegotiate the contract price on the part of the investor could force the contractor to abandon the construction site or even cause its bankruptcy. Thus, the question is whether the potential costs related to delivery delays do not exceed the benefits achieved due to strict financial execution of particular investment projects. Furthermore, systematic overestimation of initial project costs may potentially lead to inefficient allocation of public funding and postponement of some key investment projects. As a result, cost underruns are not necessarily any better than cost overruns. This, in turn, should be of particular interest to policy makers. In this sense, there seems to be a clear need for further investigation concerning the relationship between European funding and the cost/time performance of major infrastructure projects in other member states of the EU.



In light of the presented results, one could also wonder about the necessity of moving towards more modern procurement approaches, such as public–private partnerships (PPP). While their role seems to be slowly increasing globally, they are still practically inexistent in countries such as Poland. The main argument for an application of PPP procurement would be a potential gain in productive efficiency due to the involvement of the private sector. At the same time, however, there could arise problems related to the service quality (e.g., [60]) and possible difficulties concerning the design and monitoring of long-term contracts (e.g., [7]). In fact, existing empirical studies do not unequivocally confirm that PPP projects surpass traditional procurement methods in terms of cost and time performance (e.g., [7]). Moreover, some of them show that the transfer of risk from the public to the private sector is usually reflected in higher overall project price (e.g., [60,63,64]). As consequence, it is very unlikely that the PPP approach increases its popularity in the near future. In this sense, despite its deficiencies, the traditional procurement approach is expected to maintain its dominant role. Unless, as argued by [64], the efficiency gains from a PPP are clearly proven to be much higher than commonly expected. Still, one may expect the traditional procurement approach to include certain mechanisms that would lead towards sustainable infrastructure development more frequently. These include integrated contracts (e.g., [65]), effective Front-End Planning (e.g., [66]) or federated digital platforms (e.g., [67]).
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Figure 1. Cost-related project life-cycle stages. Source: author’s preparation. 
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Figure 2. Evolution of price indices of construction and assembly production in Poland between 2007 and 2020. Source: author’s presentation based on data from Statistics Poland. 
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Figure 3. Public investment financing system in Poland—high-speed road network case. Source: author’s preparation. 
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Figure 4. EU investment financing system in Poland—high-speed road network case. Source: author’s preparation. 
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Table 1. Indicative allocation for road transport investment projects between 2004 and 2020 (current prices).
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	Operational Programme
	EU Funding
	National Co-Funding
	Total Public Funding





	Transport 2004–2006
	€0.7 billion
	€0.2 billion
	€0.9 billion



	Cohesion Fund 2004–2006
	€1.2 billion
	€0.2 billion
	€1.4 billion



	Infrastructure and Environment 2007–2013
	€11.5 billion
	€1.5 billion
	€13.0 billion



	Eastern Poland 2007–2014
	€0.7 billion
	€0.1 billion
	€0.8 billion



	Infrastructure and Environment 2014–2020
	€11.0 billion
	€1.9 billion
	€12.9 billion



	Eastern Poland 2014–2020
	€0.5 billion
	€0.1 billion
	€0.6 billion



	Total 2004–2020
	€25.6 billion
	€4.0 billion
	€29.6 billion







Source: Authors’ presentation based on official programming documents.
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Table 2. Summary statistics concerning planned and real costs in the database in PLN.
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Statistics

	
Observations

	
Mean

	
Std. dev.

	
Minimum

	
Maximum






	
Nationally funded




	
Planned costs

	
44

	
461,069,599

	
764,378,936

	
112,368,000

	
4,828,533,700




	
Real costs

	
44

	
442,489,240

	
712,664,887

	
101,383,200

	
4,482,642,800




	
EU co-funded




	
Planned costs

	
81

	
1,234,761,879

	
1,390,193 157

	
103,363,200

	
6,110,346,577




	
Real costs

	
81

	
1,180,832,232

	
1,360,709,341

	
95,405,967

	
5,859,779,905




	
All projects




	
Planned costs

	
125

	
962,422,197

	
1,259,806,913

	
103,363,200

	
6,110,346,577




	
Real costs

	
125

	
920,935,500

	
1,223,114,229

	
95,405,968

	
5,859,779,905








Source: Authors’ analysis.
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Table 3. Cost performance of nationally funded and EU co-funded projects.
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All

	
Nationally Funded

	
EU Co-Funded




	

	
Count

	
%

	
Count

	
%

	
Count

	
%






	
On budget

	
24

	
19.2

	
15

	
34.1

	
9

	
11.1




	
Cost overrun

	
13

	
10.4

	
2

	
4.5

	
11

	
13.6




	
Cost underrun

	
88

	
70.4

	
27

	
61.4

	
61

	
75.3




	
Total

	
125

	
1

	
44

	
1

	
81

	
1








Source: Authors’ analysis.
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Table 4. Relative cost performance as % deviation from the initial cost estimates.
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Funding Source






	
All projects

	
−5.0




	
Nationally funded projects

	
−2.3




	
EU co-funded projects

	
−6.5




	
Financial Framework Programme




	
EU co-funded 2007–2013

	
−6.7




	
EU co-funded 2014–2020

	
−5.8




	
Road Type




	
City roads

	
−20.2




	
National roads

	
−4.9




	
Expressways

	
−4.7




	
Highways

	
−2.0




	
Project Type




	
New construction

	
−4.4




	
Rebuilt

	
−7.7




	
Investor Type




	
GDDKiA

	
−3.5




	
Local authorities

	
−19.2








Source: Authors’ analysis.
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Table 5. Time performance of the nationally funded and the EU co-funded projects.
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All

	
Nationally Funded

	
EU Co-Funded




	

	
Count

	
%

	
Count

	
%

	
Count

	
%






	
On time

	
32

	
25.60

	
13

	
29.55

	
19

	
23.46




	
Delay

	
76

	
60.80

	
25

	
56.82

	
51

	
62.96




	
Early

	
17

	
13.60

	
6

	
13.64

	
11

	
13.58




	
Total

	
125

	
1

	
44

	
1

	
81

	
1








Source: Authors’ analysis.
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