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Abstract

Purpose – In highly competitive industries such as the construction sector, companies with limited
capabilities struggle to maintain their current standing, let alone acquire more market share. Before they are
able to address their shortcomings, these companies need to pinpoint where their performance stands when it
comes to market demand. Furthermore, competitiveness is strongly linked with companies’ ability to win
tenders and deliver the associated construction projects. Tenders are, therefore, a mechanism that reflects the
strengths andweaknesses of construction firms and can be deemed an indicator of competitiveness. This paper
aims to help small and medium-sized enterprises (SMEs) increase their presence in the construction sector by
suggesting a systematic approach to evaluate their competitiveness.
Design/methodology/approach – Participation requirements were extracted from 11 calls for tenders and
organized into categories using a qualitative content analysis. These requirements along with winning assets
deduced from the literature constitute the basis of the tool. The qualitative evaluation of the difficulty in
satisfying requirements or acquiring assets was transformed into unified, quantifiable scores by means of
fuzzy numbers.
Findings –A total of 233 requirements were found and classified in 3 main categories. In addition, a list of 54
assets organized into five categories was compiled. The entire methodology led to a five-step assessment tool
whose output can be depicted on the proposed competitiveness readiness matrix (CRM).
Research limitations/implications – This study contributes to the limited number of articles discussing
the contractor’s side in the tendering process. Furthermore, it combines three theoretical perspectives (i.e.
resource-based view, relational view, and industry structure perspective), which are scarcely applied in the
construction management field. Consideration of the calls for tenders when developing solutions is also a
unique aspect of this research when compared to previous studies.
Practical implications – This tool may help practitioners navigate the rather elusive tendering process by
outlining the necessary elements to participate in andwin tenders. Itmay also allow construction firms to better
position themselves in the market with respect to customers’ requirements and competitors’ performances.
Originality/value – This study provides an approach of both self-assessment and market benchmarking. It
assists companies in formulating strategies to become more competitive in general and make better bidding
decisions. This is especially interesting because of three aspects: the study is based on a fundamental element of
the construction competitiveness concept, i.e. calls for tenders; it offers a mechanism to transform
systematically qualitative attributes into quantifiable scores; and it provides a practical and reliable display
of the assessment results.
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1. Introduction
Small and medium-sized enterprises (SMEs) differ from larger firms in terms of limits on
resources, functional structures, and competitive power (see, e.g. Talapatra and Uddin, 2019).
In general, SMEs make do with smaller workforces, limited financial capacity as well as
insufficient know-how in adopting new technologies and setting up effective development
strategies (Lam et al., 2017). The growth of SMEs is also threatened by strict regulation or the
rise of new competitors (Rezazadeh, 2017). The problems worsen in the construction sector,
which is characterized by an opportunistic adversity culture where large companies
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monopolize the market (Behera et al., 2015). Moreover, construction SMEs rarely use systems
and procedures that provide real-time information about productivity and performance, and
they often lack sufficient internal integration between different specialties (designer,
engineer, etc.) (Khan et al., 2015). A defining feature of the construction industry that further
highlights the struggle of SMEs is the tendering process. This process usually represents a
set of challenges on different levels (administrative, financial and technical), which puts
SMEs in a delicate market position (see, e.g. Akenroye andAju, 2013; Flynn, 2017; Flynn et al.,
2015; Flynn and Davis, 2017a, b; Job Creation through Public Investment Unit (JCPI), 2020;
Windapo et al., 2020).

In the literature, many authors focus on the client point of view in a call for tenders
situation, while the ideas suggested in the few papers that support the contractor angle often
lack practicability. In this regard, this study aims to fill this gap by suggesting a novel
systematic approach to help construction SMEs in general, and contractors in particular, to
become more competitive. Hence, the main goal of this study is to increase the presence of
SMEs in the construction market by adhering to the theoretical premise of creating a
competitive advantage. To accomplish this goal, the specific objectives were defined as
follows:

(1) To grasp the reality of construction companies by understanding the mechanism of
their interaction with the market (i.e. tendering) and what governs this mechanism;

(2) To set up an appropriate indicator for competitiveness for construction SMEs so they
can better understand how to perform better using this mechanism;

(3) To propose a tool to operationalize competitiveness and allow its realistic evaluation
and precise quantification;

(4) To create a feature that will permit the display of the evaluation results and their
interpretation, thus facilitating decision-making on how to become more competitive.

The performance and strategic direction of companies are reflected by their decision-making.
For instance, when integrating their management systems (integration as a strategy),
companies can aspire to better performance, which, in turn, will lead to more efficient
decision-making (Talapatra et al., 2019). For contractors in the construction industry, this
decision-making takes the form of bidding decisions. Hence, for construction SMEs to engage
successfully in tendering situations, bidding decisions need to bemade cautiously. In general,
companies follow three types of strategies (growth, stability and renewal), which are strongly
connected to their positioning vis-�a-vis the competition (Seriki and Murphy, 2019). These
strategies, along with other decision variables, can be expressed in the form of a business
model whose goal is to create a sustainable competitive advantage (Morris et al., 2005). To
achieve this, the literature offers three leading theoretical perspectives: the resource-based
view (Barney, 2001; Wernerfelt, 1995) that concentrates on the internal capabilities and
resources of the company to generate performance; the relational view (Dyer and Singh,
1998), which takes into consideration the external relations of the company and the
importance of an industry structure perspective associated with Porter (1980), which focuses
on the structural characteristics of the industry in question. In the construction literature,
some publications reflect these approaches without really connecting them. Considering
these three perspectives, this paper tries to develop a solution that assists construction SMEs
to position themselves in the market. The intention here is for this assessment tool to help
SMEs identify their strengths and weaknesses in order to improve their performance and
thus increase their capacity to obtain and deliver construction projects.

To achieve this, an inductive approach was followed to categorize the elements
constituting the building blocks of the tool. These criteria, seen as participation requirements,
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were extracted from 11 calls for tenders and supplemented by a list of assets drawn from
previous research. These requirements and assets are the competitiveness elements
evaluated by the company with the assessment tool. The competitiveness elements were
first evaluated qualitatively in terms of difficulty. Using fuzzy numbers, the qualitative
appraisal was then converted into a quantitative assessment. This enables the tool to provide
a realistic and objective evaluation of vague criteria, allowing their translation into unified,
quantifiable scores. Such scores allow a self-assessment of the company’s performance and
could be used for benchmarking purposes. Hence, they serve as a guide for market
positioning and could also be used for bidding decisions.

This work’s contributions to researchers and managers can be summarized as follows:

(1) There is a discernible lack of research discussing issues encountered by contractors
or suggesting approaches to help them. In fact, most existing publications deal with
the client’s side. In line with this, this study constitutes an enrichment to a still-limited
body of knowledge.

(2) One of the innovative aspects of this study is the combination of three theoretical
perspectives (i.e. resources view, relational view and industry structure view).
Previous studies (in construction management) typically followed only one
perspective or rarely two. The added value of combining all three together is the
consideration of different factors (intrinsic and extrinsic) affecting the competitive
advantage of a company. This ensures a more comprehensive and realistic approach
to help solve the problem of limited competitiveness.

(3) Amajor criticism that can be directed toward previous research work is the disregard
of the calls for tenders when developing a solution for contractors. Using these calls
will provide a practical indication of competitiveness, which reflects the reality lived
by construction companies. Also, contractors (seen here as suppliers) can base their
decisions on client requirements and thus propose customer-oriented services and
products.

(4) Due to the complexity and ambiguity as well as the risks that are associated with the
tendering process, construction companies and especially SMEs tend to avoid
participating in calls for tenders. In this regard, the approach suggested here
constitutes a systematic method that will facilitate the analysis of such calls and help
construction SMEs navigate the tendering process.

(5) This study also offers companies a diagnosis of their strengths and weaknesses on
different levels (i.e. assets and requirements, categories and sub-categories).
Thereupon, strategies can be formulated to improve the company’s performance or
avert a decline (cf. squares of the matrix).

(6) This work provides a benchmarking feature. Whether to make a bid decision or just
for comparison purposes, managers can get an idea of their company’s
competitiveness by using the final scores. Moreover, SMEs can benefit from this
feature by elaborating strategies according to their needs and know-how, whether
they are already participating in tendering or to gain entrance into this process.

(7) To a broader extent, government agencies (as the client) can also benefit from this
study to review the tendering process, identify different types of contractors, regulate
the economy accordingly or promote the role of construction SMEs in the sector.

The paper is structured as follows: Section 2 elaborates on the research background. The
methods used in this research are presented in Section 3. In Section 4, the development of the
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competitiveness assessment tool is explained. The application of this tool is illustrated with
two numerical case examples in Section 5. Discussion and conclusion make up the final
sections.

2. Literature review
As a contextualization of the competitive advantage in the construction sector, one should go
back to the phenomenon of competitiveness in this sector and the forms it can take. Because
the construction industry is based on projects (as opposed to processes) (Behera et al., 2015),
the competition between companies is strongly connected to their capacity to win a tendering
situation and deliver the associated project (Flanagan et al., 2007). In other words, the more
tenders these companies win and the more projects they deliver, the more competitive they
are. With better competitiveness, more tenders can be won. For instance, a company that
benchmarks its processes to improve them according to industry standards will gain better
knowledge of low-quality costs (Talapatra et al., 2020). This, in turn, will positively affect the
company’s potential to win tenders since the price is the most common adjudication factor.
Hence, further investigation should be focused on research that aims to support contractors’
ability to win construction contracts.

The following literature review is organized into two parts. The first subsection discusses
research focusing on the contractor’s side in the tendering process. In this section, only
publications relating to the construction sector were considered. Keywords such as “public
sector”, “procurement”, “project procurement”, “tender” and “bid” were sought in titles,
abstracts and papers’ keywords. Using “public sector” does notmean that the study is limited
to construction projects where governmental agencies are involved, but rather it was
considered because publishedworks generally report on projects conductedwithin the public
sector. Construction projects involving the private sector tend to not disclose the results.
Subsection 2.2 explains how the tendering process works in the Quebec public sector.

2.1 Critical factors of tendering
According to Apa and Sedita (2017), past research on competitive tendering paid more
attention to the client’s perspective and specifically methods of contractor selection. Thereby,
the focus was often placed on ways to reduce time and costs as well as to guarantee the
quality of the construction project. Thus, the contractor’s perspective in the tendering
process, particularly strategies that help bidders win tenders, was understudied.

When examining the literature intended to present solutions for contractors, four main
research streams emerge. Some articles focused on performance while completing the project,
e.g. Lam andWong (2009). Other authors investigated the question of critical factors that lead
to the success of public projects, such as Li et al. (2005). Another group of publications dealt
with the performance of partnerships between firms participating in tendering, like Bygballe
et al. (2010). Laryea (2011) took an interest in the quality of tendering documents whose
results can be beneficial for both contractors and clients.

Looking further into the literature intended for contractors, some publications spoke
explicitly about, at least, one of the aforementioned perspectives (resources, relations and
industry). With regard to resources, Gann and Salter (2000) pointed out that project-related
skills play a central role in the competitiveness of the company. Several authors (e.g. Manseau
and Shields, 2005; Pellicer et al., 2008) advocated the importance of innovation in the
construction industry. Since this innovation is usually the result of an intention to improve
performance or spawned by issues noticed during execution (Apa and Sedita, 2017; Dulaimi
et al., 2005), it can be argued that the main goal of innovation is continuous improvement of
the know-how and practices of the company. Continuous improvement means new
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improvements, which, in turn, can lead to new areas of the company that need to be improved
(Talapatra et al., 2018), thus conferring a sustainable competitive advantage. In the same
context, the concept of dynamic capabilities was observed. It refers to the adaptation of the
company’s practices to the changing circumstances (Green et al., 2008) and plays an
important role in the innovation capacity (Gajendran et al., 2014). In this article, the authors
depict dynamic capabilities using so-called cognitive and organizational routines. The
former, which relates to the ability to innovate and be open for innovation, is supported by the
latter, which is mainly concerned with actions leading to standardization within companies
(Gajendran et al., 2014; Sexton and Barrett, 2003). One example of these organizational
routines can be the total quality management (Talapatra and Uddin, 2017, 2018). As far as the
relational view is concerned, several authors underlined the importance of strategic networks
in the management of construction projects (e.g. Chowdhury et al., 2011; Gosselin et al., 2018).
Despite numerous publications about the efficacy of relations management in the
improvement of project performance and its advantages for both clients and contractors,
the literature is limited when it comes to the role of these relations in winning bids (Apa and
Sedita, 2017).

Among the authors who combined the resource-based perspective with the relational one
are Apa and Sedita (2017), who placed emphasis on the weight of the internal capacity of
contractors and the type of capacity needed to win the bids. They argued that it is essential to
invest in project management capacity, as well as in skills specifically related to construction
projects. They investigated whether some combinations of these capacities with other
conditions could increase the success of contractors towin bids. They also examined the same
causality for combinations between the innovation capacity and other conditions. Concerning
relations, the authors saw that opportunism and other issues relating to strategic relations of
contractors represented difficulties when participating in bids. Therefore, they studied the
effect of such relations on the success of winning bids. The basic aim was to find correlations
between parameters that may have an impact on the performance of the company
participating in bids.

Another proposal to facilitate the tendering process deals with the decision to bid or not.
Wanous et al. (2000) reported that many models have been elaborated, but they lack
practicability (e.g. mathematical models). Consequently, they did not attract practitioners
from the construction sector. The authors suggested a decision support tool based on a list of
factors and a set of parameters reflecting acceptance thresholds and weights for each factor.

Dulaimi and Shan (2002) compiled a list of factors impacting the determination of profit
margins in bids. They discovered that large contractors gave more attention to the nature of
the required construction work, while medium-sized contractors are more affected by the
financial situation of their companies. In the same line, Laryea and Hughes (2008) compared
theoretical approaches with industrial practices in the estimation of risk in terms of price
during bids. Again, poor implementation of such approaches was noted.

Oo et al. (2010) developed a model to help contractors identify key competitors and
formulate bid strategies. Their mixed linear programming model examines the sensibility of
several competitors in relation to four variables: project size, sector of the required work,
nature of the work and number of bidders. Another study that treated the subject of
competitiveness in the tendering process and the determination of the bid price was carried
out by Azman (2016).

Suliantoro et al. (2019) carried out an investigation to determine the success factors for
SMEs in the public infrastructure sector. Allegedly, it was the tendering process itself that
was themost influential factor. This could be traced back to an adequate contractual policy, a
non-professional attitude and the payment offered by the Government as well.

A different approach from the studies presented above is based on the technique of social
network analysis. Sedita and Apa (2015) found that companies who are at the center of their
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network and are able to reach other organizations efficiently have a better chance of winning
projects. On the other hand, companies acting as go-betweens do not experience as much
success. The following table summarizes the previously described approaches according to
the three theoretical perspectives (see Table 1).

As observed in this review, a few authors conceived solutions considering all three
perspectives. Several publications were concernedwith internal capacities, especially project-
related skills, innovation and dynamic capacities. A considerable number of articles dealt
with the relations of contractors, which are seen here as external capacities. Other research
reflects characteristics of the construction industry, namely the process of tendering and
factors that impact it from a contractor point of view.

2.2 The public construction tendering process in Quebec
In this study, the reality of construction in the province of Quebec, Canada was considered.
When looking closely at the interaction of contractors with the tendering process, two steps
are apparent: participating in calls for tenders, which requires eligibility conditions for
bidders and conformity rules for the bid and winning it. For the first step, a distinction is
made between the types of procurement, i.e. how public agencies look for bidders, and the
nature of the contract. In Quebec, there are three types of procurement (Gouvernement du
Qu�ebec, 2008; Secr�etariat du Conseil du Tr�esor, Sous-Secr�etariat aux March�es Publics SCT/
SSMP, 2011). The first is public tendering, where the agencies must release a public notice
concerning the call and the results of the adjudication on the electronic system of calls for
tenders (S�E@O: https://www.seao.ca/). This allows the participation of a large number of
contractors. The second is an invitation to tender, where the agency sends an invitation (via
S�E@O) to certain contractors selected beforehand. The third is negotiated contract, which
means that the client and the bidder negotiate the contract terms and conditions. Such
procurement is usedwhen the contract value is equal to or greater than the threshold of public
calls and only one contractor is eligible (e.g. guarantee, intellectual property and exclusive
rights); when there is an urgent matter; when public interest will not benefit from the open

Authors Outcomes of the suggested approaches

Resource-based perspective (internal capacities)
Gann and Salter (2000) Importance of project-related skills
Manseau and Shields (2005) Importance of innovation capacity
Green et al. (2008) Importance of dynamic capacity
Gajendran et al. (2014) Link between dynamic capacity and innovation capacity

Relational perspective (external capacities)
Chowdhury et al. (2011) Importance of strategic networks
Apa and Sedita (2017) Lack of literature on the role of relations to win bids
Sedita and Apa (2015) Impact of the company position on success in winning bids

Consideration of both perspectives (resources and relations)
Apa and Sedita (2017) Proposition of three strategies to help contractors win bids

The industry structure view
Wanous et al. (2000) Bid or not bid-decision support tool
Dulaimi and Shan (2002) Factors impacting the determination of profit margins of the bid price
Laryea and Hughes (2008) Comparison of approaches on the estimation of risks in terms of price
Oo et al. (2010) Model to identify the key competitors during bids
Azman (2016) Estimation of the bid price considering the competition
Suliantoro et al. (2019) Success factors for SMEs in public bids

Table 1.
Suggested approaches
arranged according to
the three theoretical
perspectives
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call; or when there are confidentiality issues. The second and third types of procurement are
valid for contract values under CAD$100,000 (liberalization agreements); otherwise, public
tendering will be followed. As per the most recent statistics before coronavirus disease 2019
(COVID-19), 97% of contracts for construction workwere the result of public tendering, while
only 1%were based on invitation and 2%were in the form of negotiation (Gouvernement du
Qu�ebec, 2020). As for determining the winning bid, the following adjudication types can be
used by governmental agencies to select the tendering winner (Gouvernement du Qu�ebec,
2008; Secr�etariat du Conseil du Tr�esor, Sous-Secr�etariat aux March�es Publics SCT/
SSMP, 2011):

(1) Price only: the contract is awarded to the bidder with the lowest bid price.

(2) Minimal quality and price: the contract is awarded to the bidder with the lowest bid
price that respects criteria of minimal quality defined by the client.

(3) Lowest adjusted price (quality-price ratio): the client is ready to pay more for a higher
quality; they adjust the bid price accordingly for each bidder based on amathematical
formula. The contract is then awarded to the bidder with the lowest adjusted price.

(4) Quality only: the contract is awarded to the bidder with the highest (quality) score.

2.3 Tendering process for contractors – in summary
Following findings from the literature review, it is plausible to say that there is a need for
ideas and tools to support contractors in the tendering process (to participate and to win).
These solutions should consider the realities of the construction sector and bring easy-to-
implement mechanisms so that practitioners may benefit from them. Furthermore, it was
noticed that calls for tenders, as a structural characteristic of the industry and a
competitiveness indicator, were not fully considered in the development of such solutions.
Much effort was directed toward the determination of the bid price or the factors affecting this
decision. Hence, the content of the calls, i.e. the requirements, were not an explicit part of the
decision-making. Accordingly, contractors cannot assess their capability to enter and
eventually win the call for tenders and thus evaluate their competitiveness. In other words,
the research emphasis was placed either on the capacity of contractors or the bid decision.
This decoupling between contractors and clients may lower the effectiveness of tools
intended to increase bid-winning potential, especially for companies with limited capacity
such as SMEs.

This analysis supports the conceptualization of a solution that is based on the three
theoretical perspectives (resources, relations and industry). It intends to facilitate a client-
oriented assessment of the capacity of contractors and simultaneously constitutes an easy-to-
use tool, i.e. no complexmathematical mechanisms. Given the significance of public tendering
and the availability of data in this regard, the study focuses solely on public construction
projects.

3. Research methods
When analyzing calls for tenders, there was a need to organize the data extracted to facilitate
its understanding and interpretation. A widely used method for this purpose is inductive
qualitative content analysis. The inductive approach has the advantage of limiting
subjectivity when drawing conclusions (Bradley et al., 2007). The content analysis adopted
here can be described as follows. It starts with determining the units to be analyzed. Since this
study involves participation requirements, it was fitting to consider those as the units of
interest when conducting the content analysis. When examining the documents of the first
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call for tender, we began to notice conditions to be fulfilled, i.e. what the contractor is asked to
do, ergo the requirements.We then took these first requirements and assigned a label to them
based on the meaning they held (as per, e.g. Miles and Huberman, 1994). For instance, when
we found the requirement regarding guarantees, we gave it the label “Finances”. The same
reasoning was performed until we reached the end of the documents and then repeated this
process for the remaining calls for tender. The nature of the requirement was considered
instead of the effect of this requirement; for example, acquiring norm certification can impact
finances, however, it is an administration-related requirement. Noteworthy is that the
requirements’ terminology is almost the same in all documents and calls for tender with slight
variation, i.e. a fewwordsmay change in the expression itself, but there will always be amain
statement that indicateswhat the requirement actuallymeans: e.g. formetal facing, theremay
be a variation indicating the form or the type of facing required, but the requirement will
always concern a facing manufactured in metal. Another important aspect is the refining of
categories or the creation of new ones: e.g. providing food-related equipment was at first
regarded as its own category, but as new elements entered, like providing the backfill
material, the category “Others” arose. Once the 11 calls for tender were examined, it was
concluded that the name should be changed to “Range of work” as indicated by the elements
grouped into that category, whichwere not required in all calls. Furthermore, at the end of the
investigation, some observations led to the creation of categories from sub-categories and
vice versa. For instance, the category “Finances” was not initially broken down into sub-
categories. The latter emerged after observing a pattern between elements of the category.
Another example is the sub-categories of the “Quality” category. It is the sub-categories
which led to the creation of the category. At the outset, the label was “Technical”, indicating
that all these sub-categories (being actual parts of the building) refer to the technical side of
the requirements. Afterward, the appellation shifted to “Quality” to express the fact that
requirements are meant to secure the quality of the product, i.e. the building.

As explained previously, the tendering process goes through two steps: participating and
winning. The former is covered by the requirements. As for the latter, winning assets were
identified. These were drawn from several publications and arranged into a pre-established
categorization. Since the goal was to develop an assessment tool, the requirements and assets
were evaluated qualitatively (using a linguistic scale) in terms of difficulty of fulfillment and
acquisition, respectively. To transform the qualitative assessment into a quantitative one, a
fuzzy approach was used. This method allows a mathematical transformation of linguistic
terms that usually have a vague nature (Nieto-Morote andRuz-Vila, 2011).The basic principle is
to assign a fuzzy number to each linguistic term. In academic work and particularly in
construction publications, trapezoidal and triangular fuzzy numbers are often used, triangular
being particular cases of trapezoidal numbers (see, e.g. Nieto-Morote and Ruz-Vila, 2011).
Figure 1 illustrates the different steps followed in this study and the methods used.

4. Competitiveness readiness evaluation
The objective of this study is to propose an assessment tool to help construction companies
evaluate their competitiveness (depicted here by the tendering process). The development of
this tool is demonstrated in two parts. First, elements (requirements and assets) that
constitute the basis for the assessment are presented. Next, the evaluation mechanism is
explained.

4.1 Establishing the building blocks
This section expounds the reasoning that led to the final lists of requirements and assets
included in the tool.
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4.1.1 Identifying the participation requirements. This research is based on official documents
of 11 calls for tenders released on Quebec’s electronic system of calls for tenders (S�E@O),
which constitutes the main and official source of information for these provincial public
procedures. The value of the projects announced in these calls varies from about CAD3m to
more than CAD90m. Typically, one call for tenders includes several initial documents
(architectural plans and specifications, general conditions, contractual terms and
conditions, etc.) and others (so-called addenda) intended to correct, amend, modify or
complete the initial statements. All these documents are protected and most of them
contain about 10–20 pages (architectural specifications can reach more than 600 pages).
Specifically, 11 calls were selected for this study due to availability and completeness. The
selection process was conducted in June 2020 and can be explained as follows. Since this
study focuses on building construction projects, the search results were limited to calls for
such projects by using the categories feature of the S�E@O. Thereby, the categories
“construction work – buildings” and “construction work – others” were considered. The
system then showed a brief description of the calls for tenders. Only calls that dealt with
the (re)construction of a whole building were chosen, e.g. calls to construct roof systems or
interior finishing were not retained. Infrastructure projects were also excluded. As a result,
15 calls were selected. However, four of them were discarded: three did not include the
documents and one was just a call for interest. The goal of this analysis was to extract the
participation requirements set for prospective bidders. In total, 233 elements were found.
The qualitative content analysis resulted in three categories. The category
“Administration” comprises six sub-categories:

(1) Company-related requirements: the company should provide required licenses,
certificates and forms as well as respect certain laws (competition act, eligibility law,
lobbying act and francization law). The prospective bidder should also favor the
regionalization of products, workforce and subcontractors whenever possible. In
some cases, the bidding company would be asked to name the subcontractors before
submitting the tender. The client requiring a visit to the construction lot was less
common but possible.

Figure 1.
Steps and methods
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(2) Management-related requirements: these may cover different planning tasks such as
proper schedulemanagement, coordinationwith other parties or organizing inspections.

(3) Construction site requirements: these include providing the required facilities and
services, protecting the site, prescribed material storage and cleaning the premises.

(4) Contract-related requirements: the contractor must send samples and technical
documents to the person in charge and provide spare parts. If the bidder
wants to suggest equivalent materials (e.g. to reduce costs), this should be done
generally ten workdays before submitting the tender. The prospective contractor is
also expected to respect the client procedure for accepting the construction work. In
most cases, the contractor should be able to wait 60 workdays for the payment;

(5) Norm-related requirements: this refers to the obligation to respect the general
construction norms, codes and standards (NCS) or the ones specific to the products
included in the project in question. Sometimes, the prospective contractor will be
asked to get certain environment-related certifications (e.g. LEED).

(6) Range of construction work: depending on the project, the company may be required
to apply for the construction permit, provide the backfill material, provide the
surveillance of the site, install and/or provide the food-related equipment (e.g.
kitchen), carry out demolition or resurfacingwork, install the furniture and household
appliances and carry out tree clearing activities.

The second category, labeled “Finances,” consists of the following sub-categories:

(1) Guarantees: the potential contractor should provide different types of guarantees such
as a bid bond (10% of the bid price); performance bond (50% of the contract price);
guarantee for the obligations in terms of wages, materials and services (50% of the
contract price); tool warranties; post-project guarantee (minimum of 1 year) and
guarantee of the subcontractor. In some cases, the client may ask the contractor to
provide new guarantees if the initial contract price increases by 10%.

(2) Insurance: if the bidderwins, they are expected to provide different kinds of insurance
like public liability insurance, comprehensive insurance, property insurance and
insurance from the subcontractors;

(3) Holdbacks: this sub-category deals with the holdbacks that will be applied on
payments, e.g. a holdback of 10% on each progress payment till project completion or
a holdback of 2% on the final payment for 1 year after project completion.

(4) Change in cost: in general, the selected contractor must deal with the increase in costs
(workforce or materials), but also carry out modifications requested by the clients. In
some cases, these modifications should be done without extra payment. In other
situations, the contractor receives an additional payment of 10% of the contract price.
Moreover, the modifications should be implemented in a timely manner (e.g.
immediately or in ten workdays). The contractor is also responsible for any increase
in costs caused by themselves.

The last category was labeled as “Quality” and comprises elements that are related to the
technical quality of all the building parts included in the construction project. These elements
were grouped into 28 sub-categories and range from providing the adequate guarantee, to
providing the right specialist to carry out the task, respecting the conditions (design,
implementation and environment) and performing multi-step inspections (see Table 2). The
following description is supported by (Bonenfant and Lizotte, 2015; Cowan et al., 2004):
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# Sub-category Description

1 Masonry work Work that deals with blocks of stone or other material (e.g. bricks and
concrete) laid in mortar

2 Metal and wood facing Facings are applied onto walls to protect and sometimes to strengthen the
building

3 Metal work; steel gutter
and non-load-bearing
metal frame

This concerns any work performed on metals or metal frames that do not
have a load-bearing function in the building

4 General insulating;
Asphalt/bitumen
insulating

Insulating parts that ensure the imperviousness of the building

5 Vapor barrier and air
barrier

Insulation against vapor or air

6 Light concrete panel and
acrylic coating

Coatings are usually used to cover or to protect walls

7 High-density fiber cement
cladding

A composite material with specific features in terms of durability and
workability used usually for protection and aesthetics

8 Tightness and sealing
products; Fireproofing;
Waterproofing

This concerns specific products used for sealing, insulation against fire and
insulation against water

9 Steel or aluminum frames
and doors and wood doors

Openings framed into a wall to allow traffic between the interior and the
exterior of the building as well as between spaces within the building

10 Trapdoors and access
doors and electric door
opener

These kinds of doors are meant for specific spaces, e.g. cellar and attic

11 Finishing hardware Parts associated with finishing work, i.e. tasks performed at the end of a
construction usually for insulation, further protection or aesthetics
purposes

12 Windows and Glazing Openings framed into a wall for light and air
13 Curtain wall (normal or

wood-frame) with
integrated aluminum
frames and doors, rolling
slat blinds for countertops
and side folding grilles

Curtain walls are exterior walls with no structural function and are
attached to the structural frame of a building. The blinds and grilles allow
an open-close function and can be found, e.g. in kitchens. The elements
were grouped together since they represent special parts of buildings that
may or may not exist in a construction project

14 Structural lumber Wood intended to build the structure of the building or the roof
15 Joinery work Cabinetwork and integrated furniture: wood that does not fulfill a

structural function or is intended for furniture manufacturing
16 Gypsum/plaster panels These are panels made of mortar-like pasty material to cover walls or

ceilings of the building. Plastering is usually performed over masonry. The
use of gypsum over concrete or cement achieves a surface with high
smoothness

17 Soundproof ceilings and
hanging ceilings

Ceilings are suspended from the structure above (of roof or a floor) and
their function is to cover and eventually to insulate

18 Flooring, flexible flooring
tiles, flooring-finish and
Ceramic and terracotta
tiles

This sub-category relates to any work associated with floors of the
building. This includes the finish (final coating for decoration purposes)
and the different types of tile, i.e. flexible or ceramic/terracotta (made of
clay and eventually glazed)

19 Epoxy coating This kind of coating is used as a protective coating for walls and floors and
is renowned for its properties in terms of resistance

20 Sound seals Elements used to strengthen the ability of a wall/floor to weaken the sound
passing through

21 Rain-barrier blank wall A conceptual approach to protect exterior walls against rainwater seepage
22 Painting Application of paint onto surfaces for protection or decorative purposes

(continued )

Table 2.
Description of the 28

sub-categories
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The 233 elements included in the previously explained categories act as yes/no prerequisites
to enter the tendering process. Therefore, prospective contractors are expected to have the
capacity to fulfill these requirements. In general, most of the requirementswere found in all 11
calls. The differences tend to be in the “Quality” category, where the building parts vary from
one project to another. An interesting observation here is that by stating all these sorts of
requirements in the call, the clientmakes sure that bidders have aminimumof organizational,
financial and technical qualifications. This can be viewed as a guarantee to the client that they
will end up selecting the winner from a pool of highly qualified contractors, and hence, risky
companies are excluded at an early stage of the tendering process. Apart from guaranteeing a
certain level of quality and avoiding time-consuming screening, this two-step process has the
advantage of choosing the winner based solely on an objective measurable criterion while
ensuring the best quality. Selecting the winner considering a quality score can be regarded as
unfair by some participants, since quality is a rather complex term to define and usually
involves a significant degree of subjectivity and hence is open to interpretation.

4.1.2 Identifying the winning assets. In the 11 calls analyzed, the price was the unique
criterion for the adjudication. Therefore, the bid pricewas considered in this study to assess the
“winning” step. To operationalize this assessment, the bid price was broken down into a list of
elements influencing its determination. These elements intend to guarantee a bid price thatwill
most likely be the lowest among competitors and at the same time include a profit margin for
the bidder. The list was compiled based on existing lists from several publications.A total of 44
studies were examined. These date from the late 1980s until 2018 and many of them reference
each other. The analysis of these papers led to 54 winning assets. The elements were taken
mainly from Jarkas (2013) and Polat et al.(2016), partly because they are relatively recent. Also,
the authors of these articles compiled their lists based on academic works or survey studies.
The list of winning assets created here was completed by elements extracted from other
research such as Dulaimi and Shan (2002), which also inspired the categorization used:

(1) Economic conditions: this category concerns elements external to the firm, which are
strongly connected to the market situation, e.g. managing the lack of equipment,
workforce or material, estimating the gain and risk of investments, maintaining the
financial balance of the firm in spite of inconvenient circumstances, conforming to
laws, managing high project costs and managing price fluctuations.

# Sub-category Description

23 Roof systems Structural elements covering a building, comprised of the supporting
structure and the top surface (excluding the ceiling)

24 Toilet/bathroom partitions
and accessories

Partitions intended to divide the space within toilets/bathroom and the
different accessories thereof

25 Special products/work,
related accessories,
equipment and
furnishings and
decorating

This sub-category encompasses specific products/work that do not fall into
the other sub-categories (e.g. mailboxes; corner guards), special equipment
(e.g. garbage chute) as well as furnishings and decorating (e.g. foot grille
and sunshade sail)

26 Elevators and material
hoist

For the transport of people and material

27 Excavation, foundation
and structure

Work and civil engineering aspects related to the preparation of the plot
and the construction of the building’s foundation as well as the different
types of structure (concrete, steel and wood)

28 Infrastructure and
external features

Work related to the infrastructure associated with the building (e.g. sewer
system, waterworks system, pavement and sidewalks) and to external
features (e.g. sodding, land terracing and planting)Table 2.
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(2) Project characteristics: factors in this category mainly refer to the capacity of a
company to deliver projects of different attributes, such as type (single-family units
vs multi-story), procurement method (traditional vs alternative), size, distance site-
company, sites with special conditions (e.g. slope), architectural complexity,
innovation (of products, processes, organization and marketing), stricter security
measures, longer time span and less frequent/unusual cash-flow. Another element
that could affect the price is the ability of the firm to deliver projects according to the
requirements despite complications caused by other actors.

(3) Project documents: this category primarily includes factors related to the
documentation of the project like the contract type, contract terms, clarity and
completeness.

(4) Firm characteristics: these are rather internal to the company and reflect how it
manages different aspects of the project. Such factors can be an optimal workload,
sufficient equipment, qualified workforce, adequate capital, experience (technical and
relational), reliable subcontractors, effective cost management and forecasting,
project management skills, competitive strength and reputation.

(5) Characteristics of the tendering process: some attributes of the tendering process may
affect the determination of the bid price, such as the bidding period, the documents’
price, the number and types of participants (e.g. large contractors), the value of the bid
bond and qualified personnel specialized for the tendering task, etc.

The categories and sub-categories created for the participation requirements as well as the
categorization of the winning assets are summarized in Figure 2.

4.2 Setting up the competitiveness evaluation mechanism
As mentioned previously, calls for tenders can reflect the competitiveness of construction
companies. The question now is how to deduce a measure for competitiveness from these
calls and, accordingly, how to operationalize such a measure. To achieve this, the
requirements (representing the participation step) and the assets (representing the winning
step) were considered as the basic measurement objects, specifically the difficulty in
satisfying the requirements and the difficulty in acquiring/keeping the assets. First, elements
in both lists (requirements and assets) were transformed into phrasing that, in combination
with a linguistic scale, allowed a certain appraisal. Such a scale makes it easier to grasp the
opinion of the user and thus allows for a more realistic qualitative evaluation, especially in
somewhat abstract situations where it is onerous to express a precise statement (Manoliadis
et al., 2009). The scale employed in this study was adapted from Chen and Hwang (1992),
where a systematic approach was suggested based onmultiple research studies: (1) very low,
(2) low, (3) medium, (4) high and (5) very high.

The next step was to translate this linguistic evaluation into a numerical one to produce a
quantifiable score better suited for decision-making. A method widely used for such a task is
fuzzy logic (e.g. Alzarrad et al., 2019; Çoban, 2020; Marimuthu et al., 2021; Tah and Carr, 2000).
For the present study, the terms were transformed into numbers by means of the conversion
adapted from Chen and Hwang (1992) as follows:

• Very low → (0, 0.1, 0.2)
• Low → (0.1, 0.25, 0.4)
• Medium → (0.3, 0.5, 0.7)
• High → (0.6, 0.75, 0.9)
• Very high → (0.8, 0.9, 1)
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Along with the evaluation, each element (requirement or asset) was attributed a weighting
factor that reflects the degree of certainty of the evaluation (10–100%). In the case where the
same element received different evaluations (e.g. evaluated by different experts), the
weighting factors as well as the fuzzy numbers were aggregated according to a geometric
mean. Such aggregation limits the impact of outliers (see, e.g. Clark-Carter, 2010).

To assign a fuzzy number for one sub-category/category, the following formula (adapted
from Lin and Chen, 2004) was used to calculate the so-called fuzzy attractiveness rating
(FAR). It is important to note that mathematical operations were performed on each
component of the triangular fuzzy number.

FAR ¼
Pn

i¼1ðEVi *DCiÞPn

i¼1DCi

(1)

Where
n: Number of elements in a sub-category/category;
EVi: Fuzzy number reflecting the evaluation of the ith element and
DCi: Degree of certainty for the evaluation of the ith element (in %).
Because it is more practical to draw conclusions and make decisions based on non-fuzzy

numbers, the FAR was transformed into a non-fuzzy final score. The corrected centroid
formula suggested byWang et al. (2006) was the one employed. First, the centroid (or center of
gravity) of the fuzzy number was determined. To do so, the coordinates x and y were
calculated using the formulas as follows:

x ¼ 1

3
* ðaþ bþ cÞ (2)

y ¼ 1

3
(3)

Where a, b and c are the components of the fuzzy number (a, b and c)

Figure 2.
Categories (and sub-
categories) for the
participation
requirements and the
winning assets
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The final non-fuzzy score (FS) was then given by:

FS ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
x2FAR þ y2FAR

q
(4)

Where
xFAR: x-coordinate of the FAR and
yFAR: y-coordinate of the FAR.
Lastly, the final scores of sub-categories were aggregated into a unified score for the

corresponding category using a geometric mean. Then, the same operation was repeated to
aggregate the categories’ scores into a value that represents the overall score for the
participation requirements or the winning assets. These two values are inputs for the
next step.

To illustrate the mechanism, the following example is given. In the “Quality” category, the
sub-category “High-density fiber cement cladding” includes three requirements expressed as:
(1) to provide the appropriate guarantees according to the requested period; (2) to provide an
installer with five years of experience and (3) to carry out a kick-off meeting. The difficulty in
satisfying (1) is low, (2) is low and (3) is very high, with the corresponding fuzzy numbers (0.1,
0.25, 0.4), (0.1, 0.25, 0.4) and (0.8, 0.9, 1) respectively. The resulting FAR is (0.37, 0.5, 0.63) and
the FS for this sub-category is 0.6. Aggregating this FS with the scores of the other sub-
categories gives the FS of the “Quality” category. The geometric mean of the FSs for all
categoriesmake up the overall score for the participation requirements. This value alongwith
the overall score for the winning assets will be plotted on the CRM.More detailed calculations
are given in the Appendix (Figures A1–A3).

4.3 The competitiveness readiness matrix
In order to depict the outcome of the evaluation mechanism in a graphic manner that may
be more convenient and practical for decision-making, the CRM (Figure 3) was developed.
The x-axis represents the difficulty in satisfying the participation requirements ranging
from very low to very high. Numerically, this is given by the non-fuzzy scores of the
lowest and highest fuzzy numbers with DC 5 1. Rounded out to two decimal places, the
values are as follows: 0.35 (very low), 0.42 (low), 0.6 (medium), 0.82 (high) and 0.96 (very
high). The same scale is used for the y-axis, which illustrates the difficulty in acquiring/
keeping winning assets.

Figure 3.
The CRM
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If the overall score, i.e. the point of intersection of the final score for the requirements and that
for the assets, falls into the top left square, it means that the company does not have considerable
leverage when determining the bid price. Such price should be the lowest among all bids and at
the same time guarantee a profit. This leaves the company in a dilemma. On one hand, itmay lose
an auspicious opportunity. On the other hand, if it wins the contract, it may face awinner’s curse.
If the final score lands in the bottom right square, the company’s overall situation indicates
performance allowing the successful completion of different kinds of construction projects.
However, it does not qualify for public tendering, either because it does not complywith some (or
all) of the requirements or it cannot deliver a part (or parts) of the building. The best case (bottom
left square) implies that the company is eligible or can easily afford eligibility for public tendering
and possesses assets ensuring an optimal bid price. In the worst case (top right square), the
company is far frombeing ready to compete for public projects, since itwill not only fail to submit
an optimal price, but also does not possess the prerequisites to participate in public tendering.

4.4 Improving competitiveness readiness
In the aftermath of evaluating the participation requirements and the winning assets,
scores associated with certain (sub-) categories may indicate a significant degree of
difficulty in satisfying or acquiring these requirements or assets. To improve its
condition, a company can optimize its internal capacities according to high-graded
(sub-) categories or choose to work with a complementary partner based on these same
(sub-) categories. As supported by references mentioned in Section 2.1, partnerships
can increase the performance of firms and hence help them acquire more projects.
Inter-firm relationships can strengthen readiness if the company can find a partner
that already qualifies for public tendering or one that can deliver the building parts
not included in the company’s portfolio. The (sub-) categories that received a near-
medium to medium score should be monitored closely to avoid shifting into a more
challenging situation.

Following the results of the CRM, a resource allocation assessment may help
contextualize improvement options relating to resources and relations. As explained
earlier by the three-perspective mindset, internal and external resources are two
avenues that should be considered when creating competitive advantages. Thus, to
deal with the shortcoming that caused the bidding obstacles, the company may seek to
better exploit its internal resources or resort to external ones, i.e. inter-firm
relationships. To facilitate the task of selecting either type of resource, the same
logic used for the difficulty evaluation was considered to conduct such allocation but
with a different linguistic scale, namely completely in-house, somewhat in-house,
equally allocated, somewhat outsourced and completely outsourced. The conversion
into fuzzy numbers for these terms is as follows:

The fuzzy numbers were then transformed into a non-fuzzy score by means of the
corrected centroid method. The obtained results reflect the need for external resources
in fulfilling the participation requirements or the winning assets. Multiplying these
results with the FS calculated in the previous step for each sub-category/category led

• Completely in-house → (0, 0.1, 0.2)
• Somewhat in-house → (0.1, 0.25, 0.4)
• Equally allocated → (0.3, 0.5, 0.7)
• Somewhat outsourced → (0.6, 0.75, 0.9)
• Completely outsourced → (0.8, 0.9, 1)
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to a value that indicates both the severity of the fulfillment and the corresponding
type (internal to external). This value can be normalized to compare the requirements
or assets.

4.5 Summary of the competitiveness readiness evaluation process
The competitiveness readiness evaluation process can be summarized in the following
steps (Figure 4). First, difficulty in satisfying the participation requirements and
acquiring or keeping the winning assets are evaluated using linguistic terms. The
degree of certainty of each evaluation is given by a percentage. These evaluations are
then converted into a quantifiable evaluation using fuzzy numbers. A unified fuzzy
score is calculated in the next step. Afterward, the defuzzification of that score is
performed. The final outcomes are non-fuzzy scores (overall, per category and per sub-
category) for the participation requirements and the winning assets as well. The last
step consists in placing the obtained score on the CRM. To improve the readiness, the
resource allocation module can be used. The elements that received a higher degree of
difficulty are evaluated qualitatively using different linguistic terms. Such terms refer
to whether the fulfillment of the corresponding elements can be achieved by internal
capacities or external ones. Thus, the final numerical result reflects the difficulty and
the type of such fulfillment.

5. Numerical case examples
To showcase the application of the competitiveness readiness evaluation tool, two real-life
numerical examples are presented. The first one is a company that has manufactured
prefabricated wood houses for more than 30 years. Specializing in modular construction, this
medium-sized enterprise (more than 300 employees) has approximately CAD70m of sales per
annum and is based in the province of Quebec, Canada. TheQuebec factory can produce up to
350 houses per year withmost of the production dedicated to single-family housing (i.e. 90%),
the rest being residential multi-story buildings. The difficulty in meeting the participation

Figure 4.
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requirements was assessed by the plant manager, who has had 17 years of experience in the
construction industry and was involved in 100 calls for tenders. As for the difficulty of the
winning assets, it was evaluated by the CEO of the company, who has had six years of
experience in the field.

As illustrated in Figure 5, the prefabrication company encounters a rather high difficulty
in almost all the administration sub-categories, with the construction site-related
requirements being a lesser issue. Regarding the finances sub-categories, it seems that the
only requirements which do not constitute an obstacle are those associated with insurance.
The holdbacks requirements were graded as extremely difficult. Compared to the other
categories, “Quality” received a lower degree of difficulty.Within this category, requirements
related tometal works, steel gutter and non-load-bearingmetal frame (3) are themost difficult
to satisfy, whereas the ones linked with the finishing hardware (11) are the easiest.

As far as the winning assets are concerned, the category “Project documents”was deemed
quite challenging. The other categories represented amedium degree of difficulty. The lowest
score was attributed to the category reflecting the internal situation of the company (cf.
Figure 6).

The second case example is a Quebec-based contractor specializing in the construction
and renovation of residential, commercial and institutional buildings. This company has
between 26 and 49 employees and has been active for more than 45 years. It won one of the 11
calls considered in this study with a price of CAD3.3m. The difficulty of the participation
requirements was evaluated by the appraiser, who has accumulated 25 years of experience
and was involved in 2,000 tenders. The difficulty assessment of the winning assets was
performed by the project manager, who is also responsible for business development and
innovation. The latter has had three years of experience in the construction industry and
participated in 15 calls for tenders.

As demonstrated in Figure 7, the contractor does not face challenges when it comes to
most of the administration sub-categories. The sub-category “Range of work” even received
the lowest possible score. Here again, the sub-category “Contract-related” was the most
challenging. In the category “Finances”, requirements associated with the holdbacks and the
change in cost seem to act as hindrances, while those linked to guarantees and insurances
demand much less effort. In the “Quality” category, structural lumber (14) along with curtain
wall, rolling blinds and folding grilles (13) are themost arduous sub-categories. Requirements
related to toilet/bathroom partitions and accessories (24) are the easiest to satisfy.

According to Figure 8, the winning assets have an almost even distribution in terms of
difficulty. The five categories tend to vary around the medium score with economic
conditions having the lowest degree of difficulty.

The company of the first case example seems to handle on-site operations well despite
delivering prefabricated buildings. Since this company uses wood as the main construction
material, it is plausible that requirements related to metal works are the most challenging.
Besides, the prefabrication system facilitates the proper integration of the finishing hardware
and hence a low degree of difficulty. Unlike the first company, the second one faces some
hardships with the finishing hardware and the structural lumber. However, it is better ranked
in concrete, gypsum and sound seals. Another divergence between the two cases is a
requirement belonging to the management-related sub-category, namely the sequencing of
activities. Due to its production system, the prefabrication company may achieve better
coordination than the traditional contractor. The latter scored better in four sub-categories,
i.e. company-related, construction site-related, norm-related and range of work. This may be
attributed to the wider experience of the contractor with the tendering process and to its ease
in obtaining a certain environmental certification. In terms of finances, both companies
encounter difficulties at the level of holdbacks and cost changes. Nonetheless, the contractor
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appears to have better insurance reliability. Figure 9 depicts the differences between the
prefabrication company (company 1) and the contractor (company 2).

When plotting the overall scores of both companies onto the CRM (Figure 3), it was
observed that they are in exactly opposite situations: best-case scenario for the contractor and
worst-case scenario for the prefabrication company. Also, both companies are located near
themedium line. Although satisfaction of the participation requirements does not constitute a
challenge for the contractor, there is a risk of shifting to the upper left square of the matrix.
This means a lower probability to win the call for tenders. As for the prefabrication company,
satisfying the participation requirements shows a higher degree of difficulty. A near-medium
score on the y-axis could indicate a reliable performance to deliver construction projects.
Thus, the prefabrication company has the potential to shift to the lower right square of the
matrix, whichwouldmean an unexploited competitive capacity. These results are in linewith
the actual situations of the companies: the contractor has extended experience with the
tendering process, whereas the prefabrication company avoids participating in calls for
tenders and favors private projects.

6. Discussion
In the context of the competitiveness of construction companies, the literature highlighted a
lack of practical tools to help contractors in identifying their shortcomings and gaining
greater success in the tendering process. Furthermore, one important element that was
overlooked was calls for tenders. On a theoretical level, the three perspectives explained
earlier in this paper were rarely considered together in the construction management field.

The competitiveness assessment tool developed in this research aimed to encompass these
key elements.When looking at the results illustrated by the case examples, it can be observed
that the tool helped in pinpointing the strengths and weaknesses of the companies
investigated on three levels: requirements and assets, categories and sub-categories for the
requirements. The significance of this feature is twofold. Call for tenders tends to be a
frustrating process with complex documents thatmay dissuade companies from tendering or
lead to a costly unsuccessful end. With its structured form, the tool could therefore help
companies in navigating this process while targeting their weak spots. Call for tenders is also
associated with risks, namely the short-term risk of unconformity with requirements (pre-
adjudication), short-term risk of losing the bid (adjudication) and long-term risk of not

Figure 6.
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completing the project or over cost (post-adjudication). In that sense, the tool could provide a
short and long-term risk assessment (weak spots) that would alleviate the burden of risky
tendering.

It was also noticed that it is possible to use the tool for different types of companies (off-site
vs conventional construction) which have different priorities. This difference is easily
recognizable on the resulting plots. This means that while the tool is delivering the intended
output, it does not distort the reality of the companies.

Contextualizing the results, it is safe to say that this work follows the same goal as
previous research, i.e. addresses challenges faced by construction companies. However, it
differs in terms of the adopted approach and the output. Hence, it combines three perspectives
that were previously only considered separately. This led to a tool that allows companies to
conduct a self-assessment in relation to the market and benchmarking vis-�a-vis the
competition.

Nevertheless, this study is limited by the fact that the analyzed calls for tenders are
Quebec based. Examining calls from other regions or countries would enrich the tool and
raise it to an international level.

Figure 8.
Results of the second
case example for the
winning assets

Figure 9.
Differences in the
degree of difficulty for
the participation
requirements (left) and
the winning
assets (right)
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7. Conclusion
This study focuses on the interaction of construction companies with their sector of activity,
specifically calls for tenders, as a means to win construction contracts and thus increase their
competitiveness on the market. Hence, the goal was to develop a tool enabling construction
companies to assess their strengths and weaknesses to accomplish construction projects. To
do so, a qualitative content analysis was used to organize 233 requirements extracted from 11
calls for tenders. These requirements together with 54 assets retrieved from the literature
were evaluated qualitatively using a linguistic scale. Fuzzy numberswere employed to obtain
a numerical equivalent of this evaluation. This led to quantifiable scores, which allowed a
comparison between the different categories of requirements and assets. Plotting the overall
scores onto the CRM suggests the position of the company in terms of competitiveness. Two
application caseswere presented to demonstrate the use of the tool. The outcomes showed the
usefulness of the tool not only for self-assessment purposes, but also for a comparative
outlook. Moreover, results indicated the reproducibility of the tool since it can be applied to
companies with different attributes.

The unique aspects of the suggested approach can be summarized as follows:
consideration of calls for tenders as a structural aspect of the industry and a
competitiveness measure; linking the reality of the industry with the resources and
relations of the company through a unique qualitative appraisal; a linguistic-fuzzy logic for a
more realistic and objective grasp and conversion of qualitative assessments into a
quantitative evaluation; consideration of both participation and winning conditions in the
development of the approach and an accessible tool that does not require advanced
mathematical knowledge and is easy to implement. To make the developed tool more user
friendly for practitioners, it is currently being implemented in R using the Shiny package.

7.1 Theoretical implication
Several authors have discussed competitive tendering. However, most studies have been
dedicated to helping the client to achieve their goals more efficiently. There is, therefore, a
dearth of research regarding the perspective of the contractor. Thiswork enriches the body of
knowledge by contributing to the limited publications on contractors.

The current study also provides a unique paradigm that has scarcely been applied in the
construction management field, i.e. the consideration of three theoretical perspectives: the
resource-based view, the relational view and the industry structure view. Previous studies
usually follow one perspective or to a lesser extent two. Developing solutions based on the
combination of these three views offers a more comprehensive and realistic approach when it
comes to improving competitive advantage.

Furthermore, analysis of the existing literature has led to the observation that calls for
tenders have been completely overlooked in past research. This is crucial because the
decisions to bid or to increase the competitiveness in the construction sector need to be
anchored in what made this industry so competitive in the first place, i.e. the tendering
requirements. The contribution of this work, precisely in that regard, is the extensive
examination of calls for tenders, the resulting requirements and the rendering of those into a
perceptible and actionable form.

7.2 Practical implication
Construction SMEs are usually apprehensive about the tendering process due to the
ambiguity, effort and risk it represents. These SMEs, already in a delicate situation (limited
assets), will spend a large amount of time in understanding the call and how and when they
can deliver the requested project (struggling with the requirements). To alleviate this
challenge, this study suggests a systematicmethod that facilitates the calls’ analysis and thus
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helps the SMEs navigate the tedious tendering process. At the same line, the current study
offers contractors a diagnosis of their strengths and weaknesses regarding tendering with
different levels of granularity (i.e. assets and requirements, categories and sub-categories).
Based on this diagnosis, contractors can formulate a roadmap on how to improve their
performance or avert a decline (moving between the squares of the matrix).

Managers involved in bidding decisions or attempting to determine a benchmark for their
company can benefit from the result of this study, i.e. the final scores, to draw a portrait of
their competitiveness. The benchmarking provided by the tool can also be used by companies
looking for potential complementary partners in the case of a joint bidding or joint project
delivery. Furthermore, managers of SMEs already partaking of tendering or trying to gain
entrance into this process can benefit from the findings of this research to devise strategies
tailored to their needs and know-how.

To a broader extent, the tool offered by this study can also be useful to government
agencies (as the client), e.g. to review their tendering process; to sketch the competitivemarket
landscape, thus identifying different types of contractors; to regulate the economy according
to the situation of companies or to promote the role of construction SMEs in the sector.

7.3 Limitations of the study and further research work
Although the objectives of this study have been achieved, the following limitations must be
acknowledged. The assessment tool is based on requirements extracted from calls for tenders
issued in the province of Quebec, Canada. Consequently, the tool may not reflect the reality of
other provinces/regions/countries. Hence, the competitiveness evaluation may need some
adjustments, particularly with respect to the requirements, to fit different markets or to
establish an international standard. Furthermore, the number of calls for tenders considered
was limited to 11 due to availability and completeness. Although a certain degree of
saturation was reached, i.e. the same requirements were repeatedly found in these calls, it
would be interesting to analyze more calls of different attributes to expand the types of
requirements.

Future research can apply the approach suggested here in different settings to include
requirements from several construction markets. Broadly speaking, prospective studies may
even look into the applicability of the approach to other fields while adapting the
competitiveness indicator to the corresponding contexts. It would also be interesting to
develop a digital platform where companies could log in, fill in the assessment and get real-
time results. This wouldmake the toolmore accessible to actors of the construction sector and
enhance the fulfillment of the practical implications stated above.
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Appendix

Figure A1.
Flow diagram

illustrating
the evaluation of

the difficulty to satisfy
the requirements

(seventh sub-category
as example)
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Figure A2.
Flow diagram
illustrating the
evaluation of the
difficulty to acquire/
keep the assets
(category “economic
conditions” as
example)
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Figure A3.
Flow diagram

illustrating the plotting
of the overall score onto

the CRM
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