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Abstract: Cost and time overruns in public mega-projects have been widely studied and considered as
interdependent factors in the literature on project management and the public economy. On the other
hand, small-scale projects for public works (costing under €100 million) are far more common and
contribute to transforming cities and territories even more than mega-projects. Is the development of
these kinds of projects affected in the same way by overrun issues? Do cost and time overruns always
go hand in hand? The present contribution tries to answer these questions by means of an empirical
study on a dataset of 4781 small public works planned and built in the Veneto Region (north-east
Italy) from 1999 to 2018. Specifically, the analysis refers to the stage of development when the decision is
made to outsource the work, that is, after the project’s design and before its construction. Our sample
of data is considered both as a whole and clustered by period, cost, contractor and category of work.
The results of our analysis and statistical modeling are counterintuitive, suggesting that time overruns do
not depend on the cost dimension, whereas norms and regulations play a crucial part in extending the
duration of public works. The threshold by law of 1 million € costs implies time-consuming procedures
to verify abnormal offers in the bid, that double the average award time from 244 days to 479 days.
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1. Introduction

A large body of literature is devoted to the adequacy of cost and time assessments for major public
projects, focusing specifically on the cost overrun of such projects (see, among others, References [1-3]).
Nevertheless, the performance of the project and design of public works does not seem to improve,
regardless of location or typology of work. The present contribution is focused on the time needed
for the procedures of the awards by public authorities, which is one of the less-studied phases of
the development of public work. Specifically, the aim is to verify whether the law’s requirements
affect the time to fulfill the awards. In times of scarce economic resources and public funds, cost
and time overruns are particularly damaging to communities. Worse still, “particular groups, who
are often already disadvantaged, are sometimes forced to carry a disproportionate share of negative
environmental and social impacts from projects that do not even deliver the promised benefits” [1].
The purchase of works and services by public authorities guarantees the homogeneous urban and
regional development of cities and territories. Inefficiencies in public procurement consequently
damage individuals and communities, while an efficient delivery of public works may “hamper the
full satisfaction of public needs” ([4], p. 809). The cost and time overrun of projects is a relevant issue
all over the world, affecting all categories of works, from civil engineering projects like highways, dams
and railways to urban landmarks such as theaters, libraries and to urban brownfield restoration works.

Public works are not just a public service to the communities and they are also one of the most
relevant issues for the sustainability of the National public economy. Public procurement represents in
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the OECD’s Countries the 12% of Gross Domestic Product (GDP) (while in the EU public procurement
is the 14% of GDP) and the 29% of government expenditure on average, which is a total amount of
6 trillion euros per year [5]. Looking at the values and goals of the public economy, “public procurement
has been included in the Sustainable Development Goals, as part of Goal 12, Responsible consumption
and production” ([5], p. 4).

Much attention has been paid to mega-projects [6], such as the Channel tunnel or Sydney Opera
House, because of their vast impact on the public purse and their relevance to regional development.
However, the idea that high cost overruns and long delays are only associated with major projects
seems to be questionable. A few studies have already described different patterns of cost and time
overrun depending on the size of the projects concerned [7] but the effectiveness of public procurement
and development methods for small projects has been scarcely analyzed to date. It is well known,
however, that most public works are relatively small in terms of cost, physical dimension and time
of execution—especially in times of severe budget constraints—in Southern European countries, at
least. Hence the relevance of assessing these kinds of project too, which mostly involve the ordinary
maintenance of cities and territories. According to Bruzelius et al. [8], mega-projects can be defined as
works with an expected lifetime of at least 50 years and implying investments of US $1 billion and
more. The bigger the project, the more difficult it is to forecast the uncertainty and volatility of features
affecting the execution of the works. This means that any discussion of large-scale works often boils
down to telling the unique story of a given construction and it is very hard to obtain a homogeneous
historical track record of such works.

Small-scale projects should be more straightforward and more common than mega-projects, so it
should be easier to forecast the cost and time of their completion. The aim of the present contribution
is to see whether accountability for small projects is actually greater than for mega-projects by focusing
on time overrun issues in public project management. In our scenario, we found that delays are at
least partly due to Italian legislation on public works.

Unlike the case of other building works, a public works contract has to strictly follow the various
phases imposed by legislation and the structure of public procurement. This aspect has rarely been
considered in the existing literature, which focuses mostly on methods for predicting the uncertainty
over time in a project’s management. The procedures and timing required by public authorities have
become more and more relevant in Italy, where the legislation governing public works has changed
more than six times in the last 25 years.

To measure the influence of legislation on time overruns for public works in Italy, we collected and
analyzed a large dataset concerning public works scheduled from 1999 to 2018 in the Veneto Region
(north-east Italy). The maximum investment was always under €100 million and the works ranged
from small urban maintenance works to highway projects.

The goals of this paper are—(1) to provide additional original data on the magnitude of time
overruns in public works projects in northern Italy; (2) to highlight any differences between the time
overruns affecting small-scale projects and the more often-studied major projects; and (3) to suggest an
empirical framework to explain time overruns in Italy, focusing on the role of Italian legislation.

The remainder of the article is divided as follows—Section 2 provides an overview of the literature
on the topic of time overruns in public works and a brief account of Italian legislation on public works;
Section 3 illustrates our dataset and descriptive statistics; Section 4 discusses our model and the results of
our statistical analyses; and the Conclusion provides some suggestions for further research on the topic.

2. Schedule Delays—An Overview from Literature to Legislation

2.1. Time Overrun in the Scientific Literature

Time overruns are generally represented as being a consequence of the more important project
management issue, cost overrun, which has been amply investigated in the literature on public and
private works. So, cost and time overruns are seen as related in most theoretical works (see, for
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instance, References [1,2,7]) and empirical research (see, among others, References [5,8-11]), though
some studies, mostly developed in emerging countries, have addressed cost and time overruns as two
separate issues [12-15].

Studies on underperformance in public works can be divided into three main groups.
One comprises research conducted by modeling samples of project data to predict increases in
the costs and time required to complete them [16-20]. Among others, the methods most often used in
such studies are—fuzzy logic “to model the relationships between the characteristics of a project and
the potential risk events that may occur” ([18], p. 503); econometric analyses, such as the multistep
approach [21-23], the three stages square technique [24] or the stochastic Global Cost [25], which can be
used to estimate the effects of factors associated with the contract bidding process, the type of project
and the design; and artificial neural networks [26,27]. This kind of research is not extensively discussed
here because it is beyond the scope of the present work but it is worth mentioning that the most
common “root causes” of rising costs and delays are the size of the project and an underestimation, in
the project design and development phase, of risks relating to conditions on-site [28,29]. The second
group of studies examines the main causes of cost and time overruns mostly taking a qualitative
approach, such as structured and semi-structured interviews with the actors involved in construction
industries [12,15,30]. This type of analysis probably accounts for the bulk of the international literature
and it mainly generates a taxonomy of causes, divided into categories ranging from project design
to the structure of public contracts. The third group of studies includes statistical analyses and
efforts to design a theoretical framework for cost and time overruns [31-33]. A general consensus
identifies the underestimation of risks and uncertainties as the core reason for rising costs and delays,
especially in major and mega-projects. Flyvbjerg defines public authorities” and developers’ tendency
to underestimate potential problems as an “optimism bias” [27] that prevails over any “strategic
misinterpretation” [2] in explaining why the costs of a project are underestimated and its benefits
are overestimated. Flyvbjerg’s theoretical explanation is disputed by Love [34], who shifts the focus
to distortions in competitive tendering to select project design firms and building contractors—the
selection process tends to compress the fee excessively and to raise unrealistic expectations regarding
design aspects and the paperwork involved. van Marrewijk et al. [33] also consider the restrictions
imposed by project governance as interfering with the proper management of a project’s development.
This focus on the role of laws and norms in project management moves away from the majority of the
literature on the topic of cost and time overruns, which tends to underscore the centrality of the design
and planning phase of the process.

Far fewer research articles have concentrated on time overruns, in particular and on the role
of procurement in causing them. After conducting a questionnaire-based survey, Larsen et al. [10]
support the conviction that delays are largely due to poor project design and planning but they also
highlight the different incidence of these factors on the time to completion, cost and quality of a project.
Sepasgozar et al. [35] conduct a systematic bibliographic review on time delay in construction projects
and highlight the potential of the new digital tools such as BIM to reduce the delays. Assaf and
Al-Hejji [30] analyze major project delays in emerging economies. A survey conducted on owners,
consultants and contractors identified several factors affecting time constraints—all three parties agreed
that the most important causes of time overruns were changes in government regulations and laws,
job site management issues and accidents during the construction phase. They also mentioned the
relevance of workforce quality and productivity. These are issues more likely to affect building works
in emerging economies than in Western countries (where the literature has focused on shortcomings in
planning and an underestimation of the risks in the design phase). Nevertheless, studies conducted
in the Far East have also pointed to the role of contractual commitments and the need to avoid
litigations between owners and contractors as crucial factors influencing the expected time to complete
a development [36].

As for the Italian context, Guccio et al. [37] identify the dimension of the public government body
involved as a key factor in time overruns. They report empirical research leading to the conclusion
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that projects promoted by local authorities took longer to complete than works commissioned by the
country’s central government. Along the same lines, when Gori et al. [4] analyzed a dataset concerning
public works in Tuscany (central Italy) for local authorities, they found that “insufficient procurement
experience is associated with a higher probability of incurring delays and longer work durations’
(p. 822). Public works require a level of specialization that not all local authorities possess [38].

The present empirical analysis contributes to the literature on these issues, focusing on small and
medium-sized projects and highlighting the role of national regulations on public works as a potential
cause of delays.

7

2.2. Italian Legislation on Public Works

The so-called Code of Public Works, Services and Supply Contracts (Legislative Decree n. 50/2016)
is the latest in a number of revisions of the regulations covering the awarding of public works to have
been implemented in Italy over the last 50 years. The revisions were needed partly to comply with EU
laws aiming to improve the “design” of contract awarding procedures and to enforce “principles of
publicity, transparency and equal treatment” ([32], p. 210). Since 1999, the first year covered by our
analysis, the legislation on this matter has changed significantly at least three times.

The Code essentially considers three main aspects—the phase of the works to be awarded
(i.e., design, construction, and/or works management); the procedure for selecting the contractor; and
the selection criteria. The Italian regulations envisage two types of agreement—the procurement
contract; and the concession contract. The former relates to the construction phase or, rarely, to the
executive project design and the construction. The latter covers construction and works management.
The competition procedures covered by the Code are the most important aspects of the process for our
purposes here because they can play a remarkable part in explaining delays in the completion of the
works. There are four types of tender:

open procedures;
restricted procedures;
restricted procedures with negotiation;

Ll

negotiation without a call for tenders.

The first, open procedure is one of the most often used. There is a call for tenders containing a
detailed description of the object of the contract and the characteristics required of potential bidders.
Fulfillment of all the requirements is only ascertained when the bids are examined. The restricted
procedure is used for works costing less than €1.5 million. It involves an initial prequalification phase
to ascertain what requisites a contractor will need and then identify at least five enterprises to invite on
the basis of their expertise and technical endowment. Then only selected enterprises are invited to a
second bidding phase. In the third type of procedure, invited enterprises make a bid on the grounds of
which negotiation is conducted to improve the proposal both technically and economically.

As Decarolis and Giorgiantonio explained [39], in Italy there is not much difference between open
and restricted procedures because all applicants fulfilling the requirements must be invited to make a
bid when the value of the work is less than €40 million.

The last procedure applies to a very limited number of cases, mostly in emergencies or in cases
where only one enterprise is capable of doing the work. The public administration asks the enterprise
in question to make a bid for the work and then negotiates with them to improve on their proposal.

In the case of public-private partnerships (PPP), for project financing, for instance, the awarding
of the contract is divided into two phases and the second phase involves a restricted procedure
with negotiation.

There are basically two criteria for assigning the works—the “lowest price” and the “economically
most advantageous offer.” Clearly, the former only considers the lowest price of the works. The latter
takes into account a set of other aspects of the bids as well as the price, such as the quality of the urban
and project design, the duration of the building works, energy cost savings and lower maintenance
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costs. The selection is based on a scoring rule. In both cases, administrations must check for abnormal
tenders or abnormally low offers. Checking for excessively low offers is a long and complicated process
that varies depending on the type of bidding procedure used. The contracting authority has to set
a threshold for the abnormal offer and ask the bidder for clarification. The bidder can dispute the
authority’s observations. Abnormal offers must be examined for works costing more than €1 million,
while for works costing less abnormal offers may be excluded automatically. This screening of bids
may give rise to delays that are impossible to account for in the design or construction phases but the
building work may be postponed depending on the duration of the contractor selection process.

It is worth mentioning that, for PPPs, the documentation needed to present a bid includes a
demonstration of the value for money (VIM) of the proposed works. We do not discuss the question of
VIM here because it is beyond the scope of the present contribution.

3. Public Works in Italy and the Veneto Region—Sample Data and Descriptive Statistics

The present analysis considers the time elapsing between the conclusion of a project’s design phase
and the beginning of the works, that is, all the time it takes to complete the contract awarding procedure.

This enables us to isolate the phase in the timeline that is most affected by the norms and
regulations governing the contract awarding process. Project design may be affected by technical and
managerial issues, while the construction phase may come up against various problems, from design
errors to a workforce’s low productivity or lack of specialization.

We collected an original database from the Italian State’s General Accounting Department
covering 19,117 public works, planned and implemented between 1999 and 2018 in the Veneto Region
in north-east Italy. As in similar Italian analyses [40], we chose to include unfinished works too.
Otherwise, the sample could be biased by an over-representation of the more efficient (or smaller
and/or more straightforward) projects. The database includes the following information:

e  description of the work;

e location;

e category of works (e.g., infrastructure, soil protection, school and university buildings and so on);
e type of works (maintenance, restoration, renovation, new build and so on);

e state of progress (e.g., ongoing, completed);

e  contractor (State, Region, municipality);

e estimated and actual dates of starting and completing each project design phase;

e estimated and actual dates of starting and completing construction;

e estimated and actual date of starting operation;

e estimated and actual costs.

The database is part of the Open Data on Italian public economy and finance collected by the
State’s General Accounting Department. Data on the single works are provided by the work’s managers
of each public contractor. So, often data are entered incomplete. We excluded projects for which we
had incomplete data concerning the costs and each phase of the timeline, thus reducing the sample
to 4781 public works. As shown in Figure 1 and Table 1, 55% of the sample (i.e., 2625 projects) are
extraordinary maintenance works, while new builds account for only 22% (1047 projects). Renovations
of existing buildings involving a change of use amount to less than 9% and restoration work on
historical buildings about 6.6%.
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Table 1. Proportions of different types of project.

Type of Project Number of Projects Relative Frequency (%)
Building extensions 194 4.08
Demolitions 11 0.23
Equipment and technology 6 013

improvement '

Extraordinary maintenance 2.625 54.90
New builds 1.047 21.90
Other 155 3.24
Renovation with a change of use 425 8.91
Restoration 316 6.61

As shown in Table 2, the incomplete data we excluded from the sample has substantially the same
proportion of the selected sample for the attribute “Type of project,” with the clear predominance of
extraordinary maintenance and new builds among other.

Table 2. Proportions of different types of projects of the incomplete and excluded data.

Type of Project Number of Projects Relative Frequency (%)
Building extensions 688 4.80
Demolitions 36 0.25
Equlprpent and technology 29 0.20

improvement

Extraordinary maintenance 7.268 50.70
New builds 3.441 24.00
Other 738 5.15
Renovation with a change of use 1.085 7.57
Restoration 1.051 7.33

We identified 33 categories of works (see Table 3 and Figure 2) but seven of them accounted for
more than 70% of the sample. Road infrastructure is the largest category with 1365 works, followed by
school buildings and buildings for social activities. Social infrastructure (urban and neighborhood
theaters, libraries and cultural centers) make up 11.15% of the sample. These proportions are consistent
with the trend for public works in northern Italy. Countrywide, the availability of public infrastructure

varies enormously between north and south [41-43], so drawing comparisons on the whole of Italy
would be misleading.
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Table 3. Proportions of categories of works.

Category of Works Number of Projects Relative Frequency (%)
Agriculture and agro-industrial works, industrial plants 4 0.10
Brownfield restoration 14 0.30
Courts and penitentiaries 11 0.20
Cultural heritage 247 517
Defense department buildings 11 0.20
Energy distribution 66 1.38
Energy production 38 0.80
Equipment and facilities for retail and service sectors 12 0.30
Fishing facilities 1 0.00
Public health buildings and facilities 79 1.65
Housing 298 6.23
ICT infrastructure 8 0.20
Infrastructure—airport 1 0.00
Infrastructure and facilities for industrial areas 17 0.40
Multimodal transportation 6 0.10
Offices and administrative buildings 122 2.55
Protection, improvement and use of the environment 120 2.51
Public security infrastructure 13 0.30
R&D works and infrastructure 5 0.10
University R&D projects 1 0.00
Railways 16 0.30
Religious sites 20 0.40
Road infrastructures 1365 28.55
Schools and buildings for social activities 896 18.74
Social infrastructures 533 11.15
Soil protection 322 6.73
Sport, entertainment and free time activities 339 7.09
Telecommunications infrastructures 13 0.30
Tourist facilities 2 0.00
Urban transportation 10 0.20
Waste management 47 0.10
Water resources and waste water 111 2.32

As for the previous feature, the category of works also has the same structure in the selected and
the incomplete, excluded data (see Table 4). The latter also has the same seven prevalent categories,
with mostly the same proportion of the selected data.
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Table 4. Proportions of categories of works of the incomplete and excluded data.

Category of Works Number of Projects Relative Frequency (%)
Agriculture and agro-industrial works, industrial plants 23 0.16
Brownfield restoration 53 0.37
Courts and penitentiaries 52 0.36
Cultural heritage 615 4.29
Defense department buildings 315 2.20
Energy distribution 288 2.01
Energy production 96 0.67
Equipment and facilities for retail and service sectors 33 0.23
Fishing facilities 7 0.05
Public health buildings and facilities 315 2.20
Housing 401 2.80
ICT infrastructure 30 0.21
Infrastructure—airport 10 0.07
Infrastructure and facilities for industrial areas 112 0.78
Multimodal transportation 17 0.12
Offices and administrative buildings 648 4.52
Protection, improvement and use of the environment 354 2.47
Public security infrastructure 205 1.43
R&D works and infrastructure 42 0.29
University R&D projects 0 0.00
Railways 146 1.00
Religious sites 201 1.40
Road infrastructures 3.676 25.64
Schools and buildings for social activities 2.155 15.03
Social infrastructures 1.359 9.48
Soil protection 1.069 7.46
Sport, entertainment and free time activities 1.005 7.01
Telecommunications infrastructures 46 0.32
Tourist facilities 20 0.14
Urban transportation 50 0.35
Waste management 353 2.46
Water resources and waste water 529 3.69

The contract awarding procedure takes 271 days on average. In other words, about nine months
go by between the completion of the project design phase and the start of building work on site
(Table 3). This time varies enormously, from just one day to about ten years. According to the Agency
for Territorial Cohesion (Agenzia per la Coesione Territoriale) [40], the average time to assign works
worth less than €1 million is about 5 months, so the Veneto Region seems to perform poorly compared
with the national average, despite the public authority managing the procedure being reasonably well
organized [44].
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Figure 1. Proportions of types of works (frequency 1 x 1000).
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We used “population” as a proxy of the dimension of the public authority awarding the contract,
assuming that it would be more structured and specialized, the larger the population it serves [4,37].
This may indicate the skills available for managing the contract awarding process and consequently of
the time needed to complete the procedure. As shown in Table 5, the average population is 426,650,
which is higher than that of any of the provincial capitals in the region. Although most of the contracts
were awarded by local authorities (85.30%, see Table 6), many of them (about 9%) were promoted
by territorial entities, such as Energy Service Companies (ESCOs) and utility consortia that cover
larger territories than provinces. The Veneto Regional Authority and other regional bodies account for
just 3% of the contracts awarded and national bodies (Ministries or the Italian Central Government)
for just 9 contracts awarded in the Veneto Region during the period considered. There is marked
variability in the ‘local authorities” category, which reflects the different organizational capabilities of
local government bodies.

Table 5. Descriptive statistics of cardinal variables.

Time to Awarding Population Served by the Public

Cost of Works (€)

Contracts (Days) Authority (Number)
No. 4783 4783 4783
Mean 271 651,766 426,650
Standard deviation 306 2,821,999 2,615,789
Coefficient of variation 113.00% 432.91% 613.02%
Minimum 1.0 104.72 201.0
Maximum 3673 83,820,524 60,589,445

Table 6. Contracts awarded by public authorities in the sample data.

Dimension of Public Authority Number of Awards Incidence (%)
Local authorities 4080 85.30
Provincial authorities 116 2.45
Territorial authorities 430 9.01
Regional authorities 146 3.05
National authorities 9 0.19
Total 4781 100

The Threshold for Abnormal Offers—Clustering the Sample Data

Given the variability of the sample and the different requirements for awarding contracts worth
more or less than €1 million, we clustered the sample into two groups based on this €1 million cutoff.

The clusters confirm that small-scale works make up most of the sample, while the projects and
works costing more than €1 million accounts for just 11% (see Table 7).

Table 7. Descriptive statistics for clusters of contracts worth more or less than €1 million.

Contract Worth Less Than €1 Million CONTRACT Worth More Than €1 Million
Time to Population Time to Population
Award Cost of Served by Award Cost of Served by
Contract Works (€) Public Contract Works (€) Public
(Days) Authority (Days) Authority
No. 4244 4244 4244 537 537 537
Mean 244.33 241,518 257,998 479.87 4,103,369 1,755,459
Standard 257 212,485 741,002 509 7,563,886 7,394,556
deviation
Coefficient 105.59% 99.05% 287.21% 106.08% 184.33% 421.23%
of variation
Minimum 1.0 104.72 201.0 1.0 1,000,000 755

Maximum 2622 998,000 7,193,706 3673 83,820,524 60,589,445




Sustainability 2019, 11, 7057 12 of 17

Larger-scale works refer to a broader territory, although smaller works are also awarded on
average by public bodies larger than the local authorities. The relevance of the €1 million contract value
threshold emerges from the time taken to award the contracts, which is 244 days (about 8 months) for
works worth less than €1 million but 480 days (16 months) for those worth more, that is, it takes twice
as long to complete the contract awarding procedure for the latter.

Looking at the categories of works, nine categories account for more than 70% of the works in
both contract value clusters but the incidence of the various categories differs significantly between
the two. As shown in Table 8, “Road infrastructure” makes up 30% of the works worth less than
€1 million but only 16% of the costlier contracts. “Schools and buildings for social activities” and
“social infrastructure” account for about 20% and 12% respectively of the cluster. For the works
costing more than €1 million, the “Road infrastructure” and “Soil protection” are the largest categories
(both making up more than 16% of the sample), followed by “Schools and buildings for social activities”
and “Housing.” This latter category accounts for less than 11% of the costlier projects and just under
6% of the works costing less than €1 million. The interpretation of the different incidence of each
category in the two clusters is contentious. For instance, projects relating to soil protection and water
resources tend to involve a broad territory and expensive activities but we might have expected
an incidence of small-scale maintenance works in the “Housing” category higher than a mere 5.7%.
Projects relating to “Social infrastructure” and “Sports, entertainment and free time activities” are
usually on a neighborhood scale, so they are unsurprisingly more relevant in the cluster of projects
worth less than €1 million.

Table 8. Categories of works by cluster (works costing more vs less than €1 million).

Category of Works Relative Frequency (%)
<€1 Million >€1 Million
Cultural heritage 4.85 7.64
Housing 5.68 10.61
Protection, improvement and use of the environment 2.43 3.17
Road infrastructure 30.04 16.76
Schools and buildings for social activities 19.56 11.92
Social infrastructure 11.88 4.66
Soil protection 5.54 16.20
Sport, entertainment and free time activities 7.54 3.54
Water resources and waste water 1.72 7.08

4. Discussion of the Statistical Analysis—The Relevance of Regulations and Norms

We performed a simple regression to test whether the time taken to award a contract correlates
with the cost of the project.
We tested this correlation on:

e the whole sample;
e the cluster of works costing less than €1 million;
e the cluster of works costing more than €1 million.

While the statistical significance of each variable is robust at 1% level, the adequacy of the model is
unsatisfactory, with the RZadj less than 10% (The R? adj. is 1.93% for the whole sample, 4.04% for works
costing less than 1 mil € and 0.00% for works costing more than 1 mil €. Given the scarce magnitude of
the R? adj. we omitted the p-value for the independent variable.) This means that the variables do
not contribute to explaining the phenomenon. In other words, in the sample considered here, there
is not only no causal relationship but also no statistical correlation between time overruns and costs
of the works. These results confirm the findings of other empirical research assessing cost and time
overruns as separate issues [13-15]. We obtained the same results for the whole sample and when
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testing the model separately on the two clusters. Given the high variability of the data, we performed
the same statistical analysis, clustering the sample by the contractor. We subdivided the sample into
two groups—the first one contains works awarded by municipalities (n. 4080 works) and the second
one, works awarded by the other public authorities (n. 701 works). Again, the results of regressions
are unsatisfactory (The R? adj. is 2.37% for the cluster with works awarded by municipalities and
1.01% for the works awarded by other public authorities. Given the scarce magnitude of the R? adj. we
omitted the p-value for the independent variables.).

As the dataset covers a lengthy period during which the legislation on the contract awarding
procedure changed significantly three times, we divided the sample differently to check for bias relating
to changes in the regulations. We considered three clusters:

e  contracts awarded from 1999 to 2006;
e  contracts awarded from 2006 to 2016;
e  contracts awarded from 2016 to 2018.

The first cluster is the smallest, accounting for less than 1% of the sample. The second, covering
the longest period makes up 76% of the whole sample and the third cluster includes 26% of the
total dataset. The first cluster is too small to provide any robust statistical results while analyzing
the other two clusters confirms the previous results. When we tried considering other independent
variables—the cost of the works, the dimension of the public authority and the type of the works—the
correlations are not strong enough to explain the time take to award the contracts The R? adj. is 10.87%
for the period 1999-2006, 3.02% for the period 2006-2016 and 4.45% for the period 2016-2018. Given
the scarce magnitude of the R? adj. we omitted the p-value for the independent variables. Given the
substantial diversity of the works by type and category, we refined the sample again to test for the
heterogeneity of the sample. Thus, we clustered the sample considering just the two most frequent
categories of works, that are “Road infrastructures” (n. 1365 works) and “Schools and buildings for
social activities” (n. 896 works) and we performed a multivariate regression for each group using cost
of works and the dimension of public authority as independent variables. However, again, also in this
case, the results are inadequate to demonstrate a statistical correlation between the award time and
cost of works The R? adj. is just 0.75% for the data of road infrastructures and is 5.04%. Again, we
omitted the p-value for the independent variables.

This result partly confirms the previously-mentioned literature [12-15,45]—the cost and the
duration of public works, and—in the present sample - the time taken to award the contract is unrelated.
The dimension of the public authority is also unrelated to the time taken to award the contract, even
though the contractor’s specialization is recognized as a crucial feature affecting the efficiency of the
contract awarding procedure.

So what decides the amount of time it takes to award a contract? Clustering our sample of
data by the abnormal offer cutoff shows that current Italian regulations on the matter, ceteris paribus,
significantly influence this variable. This is also confirmed when we compared the first group of clusters
(by costs) with the second ones (by time)—what does not change between the groups and represents
the different regulations governing the contract awarding procedure, is the cutoff for abnormal offers
(which is €1 million).

In short, the procedure needed to deal with the formalities associated with the examination
of abnormal offers may double the time it takes to award a contract (244 days against 479 days for
works over €1 million costs), in the sample considered here at least, as it is shown in the descriptive
statistics. In fact, the procedure is time-consuming but also paves the way to litigations between
bidders, that very often lead to the contract awarding procedure being suspended and/or the winner
being changed by a decision of the courts. The Italian Government [40] also recognizes that the
“passage time” takes up a mean 45.7% (range: 40.5% to 55.3%) of the time needed to complete contract
awarding procedures. The relevance of procedures required by law is a feature of time overrun scarcely
studied. The results are underpinned by the several statistical tests performed—none of them have



Sustainability 2019, 11, 7057 14 of 17

demonstrated a statistical correlation between award duration and cost, nor for the whole sample, nor
for the diverse cluster tested. The findings confirm the part of the existing literature that considers
time overrun unrelated with cost. This feature may not be valid for each phase of the duration of the
works—during the construction phase, an increase of the costs is most of the time correlated with a
time increase, due to the above-mentioned design errors and underestimation of risks, that is, in the
construction site. Focusing on the procedure’s duration, costs (increasing or not) may be irrelevant to
the time increase, as the analysis here presented confirm. The compliance of estimated time depends
on the requirements to perform the award procedures. These requirements do not change according to
the kind of contractors, because they vary just for the ex-ante estimated work cost (above and below the
1 million euros threshold, as shown in Figure 3). Some public authorities, that is, small municipalities,
do not have the technical expertise and the minimum staff too, to accomplish in time the procedural
steps. Also, this kind of municipalities may be involved in the development of major works and/or
infrastructures that they are not able to manage in time properly. Nevertheless, further and in-depth
analysis is needed to extend the finding, here limited to a specific Italian Region. To generalize the
result, the findings should be validated for Northern Italy at least.

5. Conclusions

Although there is plenty of literature on cost overruns in major and mega-projects, it does not seem
to have improved the situation concerning the increase in costs and delays in completing public works.
Public works are a relevant part of the National public economy and the efficiency of these investments
contributes significantly to the sustainability of public accounts and finances. Moreover, the strategy
adopted in public works may increase the spread of sustainable development and behavior at the local
and territorial level. While there are several factors affecting the completion of public work—most of
them in the design and construction phase, that is, at the beginning and end of the process—very little
attention has been devoted to what happens in between. The present work considers the time taken to
award contracts, which cannot be explained by considering the cost overrun (incurred largely during
the construction phase, after the contract has been awarded). We provided empirical findings on the
time taken to award contracts in a sample of 4781 public works projects planned and implemented
from 1999 to 2018 in the Veneto Region, in north-east Italy, in an effort to find an explanation for time
overruns in these procedures.

Our elaborations show that even small projects, defined here as public works costing less than
€100 million, are liable to time overrun and this stems mostly from the administrative demands of
laws and regulations on public works [46,47]. In particular, when we divided our sample into works
using the €1 million cutoff for monitoring abnormal offers, the time taken to award public works below
the cutoff is 244 days, while it almost doubles to 479 days for those above the cutoff (see Figure 3).

To check whether this difference in timeline is coincidental, we performed several statistical
multivariate regressions where the time taken to award contracts is the dependent variable and the
independent variables are other features conventionally assumed to affect time overruns, that is, the
cost of the works, the dimension of the public authority and the category of the works.
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Figure 3. The effect of the abnormal offer threshold on time taken to award contracts.

We tested this model with five different specifications—in the whole sample; in two clusters by
contract value (below vs. above €1 million); in two clusters by period (2006-2016 vs. 2016-2018); in
two clusters by contractor (municipalities and other public authorities) and lastly testing just the two
major category of works in the sample, which are “Road infrastructure” and “Schools and buildings
for social activities.”

All our statistical analyses demonstrate that the longer time taken to award contracts is unrelated
to the cost of the works or the dimensions of the public authorities involved (as a proxy for their
contract awarding expertise). This means that the extension of the time taken to award contracts
can be attributed entirely to the related procedures required by law and especially to the checks on
abnormal offers.

These findings point to the need for further research. To be generalizable, our findings would need
to be tested on a larger sample of data and in different regions. The same set of data could also be useful
for examining other phases of the public works process, such as design and construction. A further
breakdown of the dataset, such as for works on historical buildings [47,48] and on improvement and
use of the environment [49] could help to clarify the timeline of the public works process. Lastly, the
features affecting the mismatch between the expected and actual costs and times to the completion of
public works are worth analyzing, also by comparison with existing literature on the topic.
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