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ABSTRACT

The construction industry is often criticised for not meeting project constraints relating
to the iron triangle (costs, time and quality). Available literature gives a number of
reasons why deviations from the initial plan occur. This paper deals with a specific issue:
technical conditions of tender documentation for construction works. The objective is
to identify errors relating to these technical conditions within the Czech construction
industry. Qualitative data were collected through semi-structured interviews with
experts in the field and compared with the information included in the analysed set of
publications. The results obtained include a list containing varied ranges of individual
errors relating to project documentation and the list of works, supplies and services. This
list could potentially be used in consequent research as a base for creating
methodological recommendations that would help to reduce the negative impact of these
errors on projects and thus contribute to better processing of technical conditions of
tender documentation for construction works in practice.
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1. INTRODUCTION

As one of the stages of construction project procurement, the contractor selection procedure
requires an extensive exchange of information, documents and agreements (Laryea 2011).
Together, these documents are referred to as tender documentation, which can vary in scope
and form depending on its purpose and the nature of the contracting entity.

In the public procurement in the Czech Republic, the scope and contents of the tender
documentation are defined by a set of legislative requirements, specifically Act No.
134/2016 Coll. (Act No. 134/2016 Coll) and Decree No. 169/2016 Coll. (Decree No.
169/2016), where similar requirements are also legislated in other member states of the
European Union (EU) (Faizov 2021). In the case of a private contracting entity, the content
and scope are not legislatively defined. There, it is a matter to be solved through the
interaction between the contracting entity and the contractor (Radziszewska-zielina &
Szewczyk 2017). The tender documentation includes not only the drawings and the budget
with the bill of quantities (i.e., the technical conditions) but also other tender conditions.
These include, for example, commercial terms and conditions, supplier qualifications
requirements, model contracts and other documents, depending on the specific method used
to award the construction project (Mikulik et al. 2021; Mikulik et al. 2022; Act No. 134/2016
Coll).

This paper focuses on one specific issue, namely the technical conditions (specifications) of
the tender documentation. Poor quality of technical conditions can have significant
implications for a building project in terms of specifying the exact scope of work and ease
of invoicing during the implementation of the project (Mikulik et al. 2022). It has previously
been established that the riskiest factors in the list of works, supplies and services
from a public procurement perspective are the absence of a bill of quantities, the missing
description for part of the documentation and the failure to specify the relevant price system
(Mikulik et al. 2021; Mikulik et al. 2022). From the point of view of the frequency of errors
in the procurement documentation, a higher risk was found in civil engineering projects
compared to transport works (Mikulik et al. 2021). In a similar study in Poland, it was found
that the most frequent risk factors in the technical conditions included errors in
specifications, inconsistencies with standards, and indicating specific product brands
(Juszczyk et al. 2014). Dotsumu claims that the most common errors are found in the
drawings, followed by the budget and specifications (Oluwaseun Sunday Dosumu 2018).

All the aforementioned errors and deficiencies constitute risk factors and can have
a significant impact on the execution of a construction project (Tower & Baccarini 2012;
Adafin et al. 2015) and, therefore, on its success. However, this list of errors and their
impacts is certainly not definitive. Errors can have different causes and varying severity of
negative influence on the successful implementation of an investment project. These are
risks associated with construction and need to be identified and suitably allocated. The
results of a questionnaire survey conducted in China suggest that the risks associated with
documentation should be borne by the contracting entity and, on the other hand, risks
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associated with the construction itself should be borne by the contractor (Chan et al. 2011).
In general, the risks should be borne by those who are better able to manage them.

The main objectives and interests of the contracting entity (client) is to ensure the success of
the project in terms of time, cost and quality (the iron triangle) and minimize these risks
(Korytarova & Hromadka 2021).

Appropriate consideration of these risks in the initial phase of the project life cycle
significantly increases the chance that potential errors will be mitigated during the
construction phase (Love et al. 2017).

The aim of this paper is to identify errors related to the development of technical conditions
(specifications) for public works contracts in the Czech Republic. These errors are
understood as sources of the risk factors. Qualitative data were obtained through interviews
with experts in the field and compared with previously published findings available in the
literature. The list of errors obtained has the potential to be used in subsequent research as a
basis for the development of methodological recommendations that would help to reduce the
negative impact of these errors on projects and thus contribute to better preparation of
technical conditions (specifications) in the tender documentation for construction works in
practice.

1.1. Examples of errors discussed in the available literature

Available literature mentions a wide range of errors relating to tender documentation. Laryea
(Laryea 2011) referred to missing information, conflicting information, incomplete drawings
and inadequate specifications as major problems encountered in tender documentation.
Laryea also pinpointed four reasons for low-quality tender documentation (client impatience,
reluctance to invest adequately in good quality documents, incompetence and ignorance of
responsible persons).

Juszczyk et al. (Juszczyk et al. 2014) identified several types of errors occurring in technical
conditions. These are mainly incorrect arrangement of the specification, inconsistency of the
specification with the other documents and standards, errors in calculations, unclear
and unprecise wording, wrong design, and conflict with legal requirements (e.g. indication
of particular products). Quantitative research performed by Dosumu (Oluwaseun Sunday
Dosumu 2018) provided a list of errors in contract documents divided into four areas: errors
in drawings (e.g., errors in design or dimensional errors in drawings), errors in the bill of
quantities (such as over/under measurement of the bill of quantitates, omission of items),
errors in specifications (omission or absence of specifications, ambiguous or wrong
description of specifications), and coordination errors (conflicting information in contract
documents).

Love et al. (Love et al. 2017) refer to omissions in drawings, missing labels of components
drawn, and conflicts contained within the tender documents; furthermore, incomplete
necessary information, conflicting information between plans and details or between
drawings and specifications, design errors and inconsistent labelling are highlighted in (Love
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et al. 2014). An overview of design errors was performed by Raviv et al (Raviv et al. 2022).
In this overview, a study by Sacks et al. (Sacks et al. 2018) indicating the list of 22 design
errors identified in seven precast projects is mentioned.

2. MATERIALS AND METHODS

In order to achieve the aim of this paper, semi-structured interviews were conducted
to collect qualitative data providing valuable insights into the sources of errors. During
spring 2022, a total of 19 Czech experts, including representatives of clients (4), contractors
(4), designers (4), cost managers (4), and consultants (3), were interviewed.

The interview protocol included three main areas. The first set of questions collected basic
information on the interviewees (their role in the project, experience, construction
specialisation, and the typical financial scope of projects). Another two areas were focused
on errors in the drawings section of the technical conditions and potential errors in the list
of works, supplies and services (budget). Interviews within these two broad areas were
organised as an open conversation allowing for a comprehensive discussion of pertinent
topics and the necessary supporting interaction between the interviewer and individual
participants.

The interviews were recorded and subsequently transcribed into text for the purpose
of thematic analysis. In this study, interviews were analysed in order to detect individual
types of errors that the respondents commonly encounter in their practice. The identified list
of typical errors has then been compared with the information available in literature in order
to reveal potential similarities and differences. A deductive approach has been applied
alongside the above-mentioned preconceived themes based on existing knowledge. The
majority of the interviews lasted 20 minutes, with most ranging from 15 to 30 minutes.

The identification of respondents to participate in the semi-structured interviews phase was
based on the following two criteria:

1. prior work contacts and knowledge of certain organisations; and
2. specific specialisation within the construction industry.

In this manner, it was possible to cover different types of construction projects (to reduce
the risk of getting just a narrow view of the issue analysed) which is very important given
the exploratory nature of this research.

3. RESULTS AND DISCUSSION

We managed to carry out 19 interviews, with the interviewee population almost evenly
distributed among various project roles (the client, contractor, designer, cost manager,
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and consultant). Most of the respondents have a long experience working in the field: 53%
of respondents have worked in the field for over 10 years, and another 32% of respondents
for more than 5 years. Accordingly, this study population can be considered a group of
experts who can provide relevant information and knowledge. The errors identified are
distributed among two categories, (1) errors in project documentation for awarding the
construction project, and (2) errors in the list of works, supplies and services (budget).

3.1 Errors in project documentation for awarding the construction project

The experts’ responses were set in writing and identical or strongly similar responses were
merged. The total number of errors identified was 58 and after merging, the number was
narrowed down to 30 different potential errors in drawings. The frequency of these errors
is shown in Table 1.

Table 1. Errors in project documentation for awarding the construction project; source:
author

Error description Frequency I.n dicated in
literature
Poor coordination of BTE (building technical equipment) and other areas 7 Yes
Poor ACS (archiftectural and construction solutions) coordination — Yes
cutouts, compositions, reports 7
Incomplete project documentation (PD) 7 Yes
Poor structural engineering coordination (statics) 4 Yes
Communication between the investor and general designer 3 Yes
Design error — minimum toilet dimensions, wrong composition 3 Yes
Incorrect material specification 2 Yes
Poorly designed technical facilities 2 No
Coordination and partitioning of subparts 2 No
Errors in design due to carelessness in drawing 1 No
Wrong implementation details 1 Yes
Process coordination 1 No
Incorrect drawing annotations 1 Yes
Insufficient annotations 1 Yes
Graphic design 1 Yes
Specification of the assignment — scope of CPD (construction permit No
documents) and CID (construction implementation documentation) 1
Failure to consider technical facilities 1 No
Failure to consider site design 1 No
Poorly prepared earth handling 1 No
Poor survey — failure to accurately plot the existing situation 1 No
Discrepancies between the actual situation and PD 1 No
Failure to carry out probes and surveys 1 No
Investor’s ignorance of PD requirements and scope 1 Yes
Insufficient description and characterisation of materials 1 Yes
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Designer incompetence 1 Yes
Poor preparation, ignorance of materials 1 Yes
Inadequate  specification of intent and assignment — air No
conditioning/ventilation 1

State subsidies — completely different PD scope 1 No
Changes in PD not approved by the investor 1 No
Failure to observe the investor’s specifications 1 No

The most frequent errors were found in the coordination of TBE (building technical
equipment — water, sewerage, air conditioning, electrical wiring, air conditioning etc.) with
construction itself. This is probably due to communication between several individual
specialists who fail to pass on all relevant information to other persons involved in the
project.

Inconsistencies in the drawings were identified as the next most common source of errors.
These were mainly inconsistencies in the technical report, specifications of rooms, the
structural composition and the drawing itself. Finally, the last most common error consisted
in missing parts of the drawings such as missing structural compositions or implementation
details.

3.2 Errors in the list of works, supplies and services (budget)

Like with regard to the errors in drawings, identical or similar errors in the budget reported
by the experts were merged. The total number of all errors reported was 51, and after merging
identical or similar errors, 22 different errors relating to the list of works, supplies and
services were identified (see Table 2 for more details).

Table 2. Frequencies of errors in the lists of works, supplies and services; source: author

Error description Frequency f;g:;:::i m
Quantity calculation error 9 Yes
Missing items 8 Yes
Missing bill of quantities 5 No
Insufficient description of non-database items (r-items) 3 Yes
Incorrectly selected items 3 No
Earthworks — calculation of volumes, soil classes 3 No
Surrounding influences, building on the property boundary 2 No
Movement of bulk materials 2 No
Earth management — removal, disposal 2 No
Incorrect description of items 2 Yes
Failure to specify drainage, subsoil ventilation 1 No
Incorrect calculation methodology — formwork 1 No
Breakdown of the budget — deductible/non-deductible 1 No
Missing budget — construction contractor 1 No
Installation without materials 1 No
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Failure to reflect changes in PD 1 No
Lack of clarity/inconsistency of budget 1 No
Price level inconsistency 1 No
Specific items — specifications 1 No
Failure to specify price system — price corrections for additional work 1 No
Provisions for repairs and non-uncovered structures 1 No
Incorrect price system 1 No

The most common errors included incorrect calculation of quantities and missing items
in the budget itself. The next most common error mentioned by the interviewed experts was
a missing bill of quantities, and it should be mentioned that this can have a very significant
impact on the project implementation (Mikulik et al. 2021; Mikulik et al. 2022).

Another error worth mentioning is the lack of description of own non-database items. These
items are not based on a generally accepted price system and, therefore, the nature of the
costed work is not entirely clear. Also deserving of attention is the treatment of earthworks
in terms of defining the classes of rock, loading, provisional deposition, dumping, landfill
distance and the method of removal and movement around the site.

3.3 Comparison with findings cited in the literature

The errors identified in the semi-structured interviews were also compared with those
identified in the literature review (see Section 1.1). Table 1 is used to compare the prevalence
of errors in the project drawings; similarly, Table 2 offers a similar treatment of errors in
the list of works, supplies and services.

Errors that occurred more frequently in our sample have logically also appeared in other
already published articles. However, as both Table 1 and 2 show, the survey also identified
errors that were not previously in the articles analysed. We attribute this fact to two factors:
(1) the experts interviewed within the survey had the opportunity to report errors they have
encountered during their many years of work on different types of construction projects
(ranging from civil engineering, transport and utilities to special structures), while some
of the analysed studies presented in Section 1.1 were focused solely on certain selected
project types; and (2) the respondents could go into far more detail, i.e., discuss more than
the general types of error (e.g., over/under measurement of the bill of quantities), and
mention directly the proximate cause (e.g., poor calculation methodology concerning
formwork or poorly designed earth management).

The data in Table 2 show that the variety of error types in the Czech construction industry is
considerably richer than in other countries. This fact can be attributed to the fact that
budgeting in the Czech Republic is based on certain national practices (Plebankiewicz et al.
2016) which significantly differ from, for example, that of Western European countries. It
can be expected that with the spread of digitalisation, increased use of artificial intelligence
and the introduction of BIM systems in the construction industry (Eber 2020), the spectrum
of these errors will grow narrower. Examples include the situation where assembly items are
not assigned to the relevant material specification items or where changes made to the



© Michal MIKULIK, © Tomas HANAK 6" IPMA SENET: Digital transformation and

sustainable development in project management

project documentation are not reflected in the list of works, supplies and services (see Table
4).

4. CONCLUSION

This paper dealt with an analysis of errors in the technical conditions (specifications)
of tender documentation for construction works. The results obtained through semi-
structured interviews with experts working in the Czech construction industry show that the
most frequent errors in tender documentation include the general coordination of
construction activities with structural engineering (statics) and other specific professional
areas (e.g., building technical equipment — water, sewerage, air conditioning, electrical
wiring, air conditioning). Inconsistencies in the drawings were identified as the next most
common source of errors. These were mainly inconsistencies in the technical report,
specifications of rooms, the structural composition and the drawing itself.

In the case of errors relating to the list of works, supplies and services, the most frequently
cited errors include incorrect quantities, missing items or even a completely missing bill
of quantities. When comparing the errors identified in the two areas mentioned above with
the literature analysed for this paper, it was found that the research results presented herein
contained a more varied set of possible errors, since the errors were specified in more detail.

We conclude that errors have not yet been sufficiently identified at a high level of detail. In
this context, it seems desirable to direct future research towards identifying the actual
impacts these errors have on the implementation of real-world projects and developing
methodological measures to prevent the potential or expected negative impacts on
construction practice.
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