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Purpose: The publication is empirical in its character. The key purpose of the paper is to outline
and discuss the results of the empirical research into risk in construction activities carried out
by the surveyed contractors in Poland. The paper focuses, in particular, on the use of methods,
techniques and tools by construction enterprises from Slaskie and Matopolskie voivodships to
respond to the risks they encounter.

Design/methodology/approach: The empirical research was conducted in form of
a questionnaire interview. The research tools were developed based on in-depth studies of the
scholarly literature (theory-cognitive dimension of the research). The paper also uses the
methods of synthesis and deduction. In their discussions the authors draw on their own
knowledge and experience which they have acquired over many years spent on researching
risks faced by a wide range of organisations.

Findings: The presented research findings provide the empirical verification of the theoretical
background derived from the literature in the field.

Research limitations/implications: The paper presents only the selected results of the
empirical studies. These research findings concern specific categories of construction risk,
which is regarded as a scientific and research category.

Practical implications: The paper presents practical knowledge (utilitarian dimension of
science) which has been verified empirically in the conducted research. This knowledge is
referred to in the scholarly literature as Construction Risk Management (CRM).
Originality/value: The empirical studies present an up-to-date status of the knowledge and
awareness as demonstrated by the construction contractors participating in the survey.
The research findings are presented for the purpose specified in the paper.
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1. Introduction

To come up with the right risk responses individuals responsible for risk management in
the construction industry need the right amount of knowledge. The importance of this issue has
led to numerous attempts at finding new solutions which could possibly be implemented in this
respect. The scholarly literature clearly places an emphasis on that as well. In business practice
of major construction companies operating on the Polish market, however, risk management
tends to be limited to arranging insurance to cover construction and assembly activities they
carry out, as this seems to be the most common method of financing risks in economic activities
(Tworek, 2013). Important as this may be, insurance cover is just one of many possible risk
responses, which are referred to in the currently available sources of knowledge, such as the
concept of Construction Risk Management (CRM) (Palmer et al., 1996; Bunni, 2003).
How should construction risks be responded to, then? Which methods, techniques and tools can
be used for that? These are the questions the paper attempts to address. The aim of this paper is
to outline the problems of risk responses in the field of construction activities carried out by
specialised enterprises from Slaskie and Matopolskie voivodships in Poland. The key aim of
the publication is, first of all, to outline and discuss the results of the empirical research into
risk in construction activities carried out by the surveyed contractors. The empirical studies
were conducted in 2016 among part-time students of Construction and Environmental
Engineering at Akademia Techniczno-Humanistyczna in Bielsko-Biata (University of Bielsko-
Biata), who were also employed in the companies surveyed. The research covered
31 respondents, who anonymously completed two questionnaires. The paper also provides the
results of the research done in 2015 among 29 contractors operating in the selected poviats of
Slaskie voivodship (Bielsko-Biata, Zywiec, Czechowice-Dziedzice, Tychy, Jastrzebie Zdroj,
Wodzistaw Slaski and Rybnik) (Myrczek et al., 2015) and partially draws from the empirical
studies conducted among the major construction contractors on the Polish market, including,
in particular, companies listed on the stock exchange, in the years of 2010-2012 (Tworek,
2013). Although the paper is empirical in its character its contents are embedded in the theory
of risk management in the construction industry. The main research method has been
a questionnaire interview. Another technique used in the studies on construction risk has been
face-to-face interview. The studies required a prior in-depth review of the literature on the
subject. The paper focuses on the methodical aspects of risk management in organisations
which specialise in construction and assembly activities.

This publication is a follow-up on the research into risks encountered by Polish construction
companies, conducted by the authors (Tworek, 2012, 2013; Myrczek et al., 2015, 2020;
Myrezek, and Tworek, 2019; Kosmalski, and Myrczek, 2019). In broad terms, the aim of
a series of publications focusing on this topic is an attempt to find an answer to the following
question: How should risk be managed by construction contractors operating on the Polish

market?
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2. Responses to risk as an element of risk management process
in construction — theoretical approach, survey research

There are many scientific publications on how to manage risks in the construction industry
(Flanagan, and Norman, 1993; Edwards, 1995; Boothroyd, and Emmett, 1996; Godfrey,
and Halcrow, 1996; Palmer et al., 1996; Loosemore et al., 2006; Smith et al., 2006; Burtonshaw-
Gunn, 2009; Wang, et al., 2004; Serpell et al., 2017; Hoseini et al., 2019). Irrespective of the
views expressed by specific authors, however, participants of investment and construction
processes are almost invariably required to develop their own individual risk management
plans, due to the unique character of construction risks they need to tackle. The development
of a risk response plan is a key task within the risk management process as this plan sets out the
methods to be used to address potential risk-bearing occurrences (Kosmalski, and Myrczek,
2019). Before construction risk responses may be planned, though, risks need to be clearly
identified. A construction contractor’s failure to identify and then evaluate risks may lead to the
selection of an inappropriate risk response method, technique or tool. Construction risk
management as such is a complex process, spanning through the stages of risk identification,
quantification and response (Flanagan, and Norman, 1993), which follow in this order.
These are the three key phases of risk management but may be supplemented by monitoring
and control over the execution of the stages. Whatever the concept of risk management,
however, if risks are to be addressed by a construction company, suitable risk prevention
methods, techniques and tools must first be chosen. At the same time, risk response itself is
a sub-process which is part of the overall risk management process in the construction industry.

Construction enterprises respond to risks in the following ways:

— they eliminate risks by introducing changes and modifications to e.g. a project,

technology or delivery etc.,

— they transfer risk, i.e. pass on possible costs of losses, which may arise, to another party

to the construction project implementation process,

— they mitigate risk by e.g. arranging construction and assembly insurance,

— they absorb risk, which means that a contractor accepts the risk (Kosecki, and Madyda,

1996).

These are the main ways of responding to construction risks, provided by the scholarly
literature (Flanagan, and Norman, 1993; Kosecki, and Madyda, 1996; Godfrey, and Halcrow,
1996; Boothroyd, and Emmett, 1996; Glavinich, 2008; Sawczuk, 2004; Zuo, and Zhang, 2018).
According to the studies on modern risk management strategies in organisations a number of
risk responses tend to be used simultaneously or even hybrid strategies are devised in order to
optimise risk by its mitigation and transfer, while retaining part of it (Edwards, and Bowen,
2005). An extreme way of handling risk in the construction industry is making a decision not

to perform high-risk works. The results of the empirical studies from 2016, however, show that
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47% of contractors agree to perform even high risk construction projects (Myrczek, and
Tworek, 2019; Myrczek et al., 2020). In the research the respondents indicated some reasons
for taking up risky construction projects. These included: ensuring healthy cashflow
(4 contractors), maintenance of high turnover figures (2 contractors), financial reasons
(2 contractors), the belief that risk can be eliminated (2 contractors), an investment project with
a relatively late delivery date (1 contractor), a high value investment project (1 contractor),
the prestige given by the project — the renovation of Auschwitz (1 contractor), the need to
perform a given task (1 contractor), an investment project with highly filled order portfolio
(1 contractor), poor market conditions — a small number of tenders (1 contractor), good
construction practice (1 contractor), a big number of employees (1 contractor), more lucrative
works (1 contractor), the company’s position on the market (1 contractor), the investor’s
insolvency (1 contractor), technical documentation (1 contractor). Such arguments allow us to
get a better understanding of the motives behind construction contractors’ practical decisions,
although only 9% of them agreed to absorb all the risk (Myrczek, and Tworek, 2019; Myrczek
et al., 2020). As many as 38% of the contractors eliminate risks, 34% of the respondents
mitigate risks, while 13% of them transfer risk onto other participants of investment and
construction processes (Myrczek, and Tworek, 2019; Myrczek et al., 2020). For the sake of
comparison — no one from among the surveyed major construction and assembly companies
operating on the Polish market stated that they absorb risk, while 54% of them eliminate risks,
11.4% of the respondents transfer risks and 34.6% of the biggest contractors limit construction
risks (Tworek, 2013). Irrespective of a risk management strategy described in the scholarly
literature (Young, and Tippins, 2001) and of specific practices implemented by a given
organisation, every contractor must carefully differentiate among methods, techniques and tools
which are available for them to handle their construction risks. The key role here is played by

the identification of risks which have to be managed.

3. The use of response methods, techniques and tools in the activity
of construction enterprises in the light of the empirical research

The detailed results of the empirical research concern such sub-categories of construction
risks which refer to the measures undertaken by contractors in order to prevent risks related to
personnel, construction site documentation, the construction process itself (technological
process, technical risk) as well as organisation and management, finance and the environment
in which these enterprises operate. What needs to be emphasised here is the fact that such
arbitrary division results from the key areas where risks occur in the operations of construction
and assembly enterprises, which is yet another argument for the utilitarian dimension of

knowledge related to these issues. The general classification of construction risk categories
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given in the theory has a less important role here. When looking at the general theory of
economics, where every organisation operates in an environment, exogenous risk, i.e. risk
related to the surroundings in which a given contractor conducts its business, should
theoretically come first. What measures are then undertaken by the surveyed contractors in
order to prevent risks related to their environment? The respective findings are given
in Table 1.

Table 1.
Risks related to the contractor’s environment: risk responses
Item What measures do you take to counteract risks related to your environment? Percentage
1 Continuous monitoring of your (macro- and micro) environment 23%
2 Additional references from new subcontractors 42%
3 Business intelligence regarding business partners (investors and subcontractors etc.) 35%
4 Engaging reliable designers and subcontractors 58%
5 Keeping up-to-date with legal regulations 26%
6 Maintaining good relations with local authorities (public officials) 52%
7 Defining political risk 0%

Note. The respondents were permitted to indicate more than one reply, therefore the total may exceed
100%. Source: based on: Tworek, 2013.

The research shows that the key aspect of risk response is engaging reliable designers and
trustworthy subcontractors, as well as maintaining good relations with local authorities (public
officials) — over 50% of the surveyed contractors indicated these items. In practical business
these are the elements of the contractors’ closest environment. Much less importance was
attached to macro- and micro-environment issues (23% of the contractors), including the need
to keep up-to-date with legal regulations (26% of the contractors). None of the responding
contractors indicated the political risk. How do these results compare with the risk management
issues which are easier for construction companies to control? The respective findings are

presented in Tables 2-5.

Table 2.
Risks related to the contractor’s personnel: risk responses
Item What measures do you take to counteract risks related to personnel? Percentage
1 Creating a risk management unit in a company 6%
2 (Continuous) risk management training for company managers 32%
3 Employing in-house risk specialists (risk managers) 16%
4 OHS training for manual workers (compliance with work discipline) 61%
5 Appropriate staff supervision on construction sites 65%
6 Additional courses and training for manual workers in the area of technical knowledge 429
for the construction industry
7 Additional courses and training for construction site managers (contracts) 39%
8 Delegating risk management tasks to experts 19%
9 Ens.uring appropriate and skilled workforce for the performance of the construction 429
project

Note. The respondents were permitted to indicate more than one reply, therefore the total may exceed
100%. Source: based on: Tworek, 2013.
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Table 3.

Risks related to construction site documentation: risk responses

What measures do you take to counteract risks related to construction site
Item . Percentage
documentation?
1 Entering into cost reimbursement contracts 26%
2 Contractual clauses offering security in case of cost increase 32%
3 Security against exchange rate fluctuations (when cooperating with foreign parties) 10%
4 Security in the case delivery dates for construction projects need to be changed 29%
5 Final delivery date of a construction project 19%
6 Incorporation of special risk clauses 29%
7 Shortest possible guarantee and warranty periods 48%
8 Detailed description of force majeure risk 13%
9 Detailed provisions on liquidated damages 48%
10 Detailed terms for withdrawal from or cancellation of a contract 32%
11 Thorough review of construction site documentation for its completeness 39%
12 Securing construction projects by obtaining central and local government guarantees 10%
13 Transferring risk to subcontractors (within the scope of their operations) 16%
14 Where risk in its entirety cannot be transferred to an investor, a proposal to equally 10%
share risk between an ordering party (a customer) and a contractor
15 Documenting all irregularities and negative behaviours on the part of other participants 23%
of an investment project
16 Submitting a contract for detailed legal review before signing it 39%
17 Creating risk documentation (risk lists, risk sheets) 0%

Note. The respondents were permitted to indicate more than one reply, therefore the total may exceed
100%. Source: based on: Tworek, 2013.

Table 4.
Risks related to a construction performance process, including a technological process,
and technical risk; risks related to company organisation and management: risk responses

What measures do you take to counteract risks related to a construction
Item | performance process (technological process, technical risk) and organisation and | Percentage
management?
1 Using tried and tested technologies 61%
2 Using premium quality materials which are environmentally friendly 35%
3 Lease of reliable machines and equipment, with required attestations 35%
4 Additional security for force majeure events (e.g. extra wind protection) 19%
5 Requiring additional expert opinions on subsurface conditions (from an ordering 10%
party)
6 Effective control of a project performance process (regular checks of works
. . 32%
performed, funds spent and delivery time)
7 Including an investor and subcontractors in planning and designing of the scope of 29%
works
8 When performing big investment projects teaming up with other contractors by
S - . 16%
establishing shared risk consortia
9 Providing and controlling infrastructure around the construction site 35%
10 Supporting the construction performance process with activities aimed to optimise
project-related processes, combined with the use of appropriate optimisation 0%
techniques (e.g. PERT)
11 Implementing an effective logistics system in a company 23%
12 Trying to identify risk factors before starting a project performance process 23%
13 Participating in all “safe” tenders in the region 16%
14 Using appropriate computer software to support a construction planning process 23%
15 When participating in tenders not offering prices which are below safe levels 35%
16 Ensuring reliable means of transport 32%
17 Collecting risk information (on an ongoing basis) from databases 10%
18 Securing a construction site against vandalism and theft 35%
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Cont. table 4.

19 Intensifying such activities as: field inspections, frequent interviews with key project 19%
participants, etc.
20 Simulating foreseeable situations and devising risk prevention schemes 6%
21 Implementing schemes, action plans and procedures in case of risk 10%
22 Avoiding high risk investment projects 16%
23 Implementing an ISO quality system in a company 16%
24 Performing a bigger number of construction projects which are less risky 16%
25 Diversification of a company’s activities (hotels for workers etc.) 6%

Note. The respondents were permitted to indicate more than one reply, therefore the total may exceed
100%. Source: based on: Tworek, 2013.

Table S.
Risks related to the contractor’s finance: risk responses
Item What measures do you take to counteract risks related to finance? Percentage
1 Cooperation with a well-established bank (funds provider) 61%
2 Obtaining a payment guarantee from investors 35%
3 Financial monitoring (object- and subject-related) during the project performance 35%
4 Calculating cost-related risk, using such methods as MERA 19%
5 Creating special reserves for risks 10%
6 Cooperating with a successful debt collection company 32%
7 Arranging polices such as CAR and EAR (continuous insurance coverage) 29%

Note. The respondents were permitted to indicate more than one reply, therefore the total may exceed
100%. Based on: Tworek, 2013. Source: Myrczek, and Tworek, 2019; Myrczek et al., 2020.

When looking at Tables 2-5 we can see the extent to which specific methods, techniques
and tools are used by contractors to respond to the construction risks they encounter. In the vast
majority of cases these are the types of risks which may almost entirely be controlled by a given
construction company, i.e. they belong to the category of indigenous risks of an organisation.
The literature divides risks here into specific ones and systematic ones (Godfrey, and Halcrow,
1996; Boothroyd, and Emmett, 1996; Young, and Tippins, 2001). A risk which remains beyond
a contractor’s control is a systematic risk (Table 1), while Tables 2-5 concern specific risks
which have to be tackled.

The specific character of business conducted by construction and assembly companies
makes construction risk management a challenge to deal with. This concerns, first of all, such
risk categories as force majeure, the occurrence of which may never be fully predicted.
19% of the respondents use additional measures to protect themselves against force majeure,
e.g. extra wind covers. In addition, construction sites, where construction and assembly
companies operate, require risk mitigating measures which differ from the ones undertaken by
entities with other business profiles, e.g. other producers or service providers. This can easily
be seen when analysing the results given in Tables 3 and 4. The issues comprised in Tables 1,
2 and 5, in turn, are a bit more general in their character, as they refer to the theory of economics
and management sciences (Drucker, 1964). In business practice it means that the methods,
techniques and tools outlined in Tables 1, 2 and 3 may apply to almost any organisation.
For instance, the establishment of a risk management unit (Table 2) is an option that may be
applicable both to public organisations and private entities. The research done in 2015 shows

that as many as 51% of the companies surveyed have not appointed any specific person to be
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directly responsible for risk management (Myrczek et al., 2015). Nevertheless, during face-to-
face interviews, when taking a closer look at the risk management issues in the construction
industry, the respondents tended to stress the need to change their attitude to practical risk
management (Myrczek et al., 2015). For the sake of comparison, a mere 8% of the largest
construction and assembly companies operating in the Polish market have set up risk
management units and employed their own risk management specialists (Tworek, 2013).
The key reasons behind this, as indicated by the contractors surveyed in 2016, include the belief
that the risk they face is not high enough to hire a person (set up a unit) to specifically deal with
it (25% of the contractors) and that their peer companies do not employ any specialists in this
field either — 31% of the contractors (Myrczek, and Tworek, 2019; Myrczek et al., 2020).
None of the contractors, however, stated that construction risk categories they face cannot be
fully identified (Myrczek, and Tworek, 2019; Myrczek et al., 2020).

4. Conclusion

The empirical studies the paper refers to may lead to the conclusion that specific risk
management methods, techniques and tools vary in terms of their popularity in construction
companies. The research conducted in 2016 focused on the selected construction enterprises
only and was also limited geographically as it did not cover the entire territory of Poland.
In the 2015 studies the respondents admitted that they were acquainted with risk management
issues because they dealt with risk management in their own work, rather than studying risk
management theories during their education (Myrczek et al., 2015). They often confessed that
their understanding of a risk management system was somewhat different to the way the issue
used to be presented in the professional literature (Myrczek et al., 2015). Their views are
illustrated by the contents of Tables 3 and 4, which are based on highly specialised knowledge.
Tables 1, 2 and 5 present the issue from the point of view of a today’s engineer — manager who
is capable of managing the construction performance process but also managing
an organisation, such as a construction business. We can also see that construction risk is
a cross-disciplinary research category comprising the elements of technical, business and legal
knowledge.

Irrespective of that, the risk management methods, techniques and tools referred to in the
paper and used to respond to risks in the operations caried out by construction contractors seem
equally important. The review of the literature on the subject shows that risk management
methods should be used in a comprehensive and complementary way. Which risk response is
selected depends predominantly on the type of a construction project that a company is involved
in. A project portfolio that a given construction enterprise has is also important as well as their

financial standing and the funds they have available to finance risk. Consequently,
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the contractors surveyed are either ready to retain risk or decide to transfer it to an insurer or
another participant of an investment and construction process. In general, contractors in Poland
are the stakeholders who tend to bear risk (Tworek, 2013). This is due to the features of the
Polish construction and assembly market. Out of all the contractors surveyed from Slaskie and
Matopolskie voivodships, as many as 38% of them bear all the risk, while only 9% of them
transfer most of the risk to investors (Myrczek, and Tworek, 2019; Myrczek et al., 2020).
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