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Abstract. Construction costs comprise not only production but also transaction costs, which can be categorized as ex-
ante (pre-contractual) and ex-post (post-contractual) costs. No evidence has been found in the literature of research about
transaction costs in industrial construction engineering projects. The objective of this paper is to identify ex-ante and ex-
post transaction costs in industrial engineering construction projects. To accomplish this, empirical research with 4 case
studies was conducted with a large engineering firm in Brazil. This research not only identified transaction costs already
found by others, dividing them into ex-ante and ex-post, but also identified that travel, RFP clarification, support to stra-
tegic decisions of the owner and knowledge transfer are transaction costs not previously identified in the researched litera-
ture but that are very relevant to the respective subject. Therefore, this research confirms that transaction costs should be
considered ex-ante and ex-post by owners and contractors in industrial construction engineering projects and enlightens
academics and practitioners on ways to achieve the reduction of such costs.

Keywords: transaction cost, TC, industrial construction, engineering projects, strategic decisions.

Introduction

Transaction costs arise from economic exchange rather
than from production activities. A transaction occurs
when a good or service is transferred across a technologi-
cally separable interface (Williamson 1985). In addition to
the cost of production, there are also transaction costs to
be considered (Winch 1989). While production costs are
the costs of transforming inputs into outputs, transaction
costs arise from economic exchange. The costs incurred
by activities such as preparing a bid document, estimat-
ing, drawing up a contract, administering the contract,
and dealing with any deviations from contract conditions
are also important. These costs are known as transac-
tion costs, in the study of economic organizations (Coase
1937).

Williamson (1985) defined that transaction costs are
a combination of ex-ante (pre-contractual) and ex-post
(post-contractual) costs. It is not clear whether transac-
tion costs are higher at the pre- or post-contract phases
of a construction project, in private or public projects, in
different project delivery systems, and in different types of
contracts.

Alchian and Woodward (1988), deepening the op-
portunistic behaviour research, introduced the quasi-rent
concept, in which one of the parties finds itself in the ad-
vantage of extorting the other intentionally due to the con-
tract conditions, using hold-up possibilities.

Li et al. (2012a, 2012b, 2015) affirm that construction
projects are composed of not only production costs but
also many other transaction costs, which are considered as
mainly external costs, and they also affirm that transaction
costs have not been well recognized by the industry.

The transaction paradigm has received considerable
attention by academics and has been applied to a variety
of construction-related topics, including the measurement
of transaction costs (Ho, Tsui 2009; Solino, Gago de Santos
2009; Farajian 2010), project organization and governance
(Muller, Turner 2005; Jobin 2008), construction contracts
(Bajari, Tadelis 2001), construction market and subcon-
tracting (Miller et al. 2002; Lai 2000), and project delivery
systems (Whittington 2008). The majority of these studies
on transaction costs in construction projects have focused
on the theoretical and qualitative aspects of this issue.
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However, the term “transaction cost” is not consistent-
ly defined in the construction industry because the con-
cept of transaction cost is not universally accepted by all
stakeholders in construction projects. As a result, empiri-
cal studies are few and conflicting because accessing data
on transaction costs is problematic, and the interpretation
of the data is difficult (Li et al. 2014).

The objective of this paper is to identify transaction
costs involved in industrial construction engineering pro-
jects, with the proposition that it is possible to identify
such costs ex-ante and ex-post. For this, semi-structured
interviews were performed in Brazil with project manag-
ers of a renowned international consulting and engineer-
ing firm responsible for engineering projects across differ-
ent industries. The global industrial engineering market
in 2016 comprised total revenue of US$3.05 billion (ENR
2017).

Most engineering firms and project owners follow the
front-end loading (FEL) methodology, which is aimed at
assuring that sufficient information is provided during
the conceptual and basic design phase and allows owners
to influence the project at early stages prior to detail de-
sign, thereby influencing the final cost of a project (Batavia
2001).

1. Literature review

To ensure an extensive bibliographic review of transac-
tion costs involved in the construction industry, specifi-
cally in industrial constructions, the following key words
were defined with their respective cognates: Transaction
Cost, TCT (Transaction Cost Theory), TCE (Transaction
Cost Economics), construction, engineering, architecture,
construction, engineering, design. These words allowed us
to better define the set of key words to be searched in the
databases: Science Direct, Emerald, Scopus, Scielo, Capes,
Proquest, Google Scholar and IEEE, which were:

- “transaction cost”, “architecture”;

- “transaction cost”, “construction”;

- “transaction cost”, ‘engineering”;

- “transaction cost”, “design”.

As a result, until April 23rd, 2017, such research had
returned a total of one hundred and one articles, of which
twenty-nine articles related to industrial construction
projects were selected. Aiming to identify the evolution
of the knowledge, all articles were tabulated in an Excel
spreadsheet with relevant bibliometric data and organized
in ascending order from the first publication. During the
reading of each article, the analysis of the bibliographic
references was carefully done in an effort to identify if any
relevant article had not been identified during the research
in the mentioned databases. In this process, despite not re-
searching industrial construction projects, the reference
papers of Eccles (1981) and Walker and Wing (1999) were
included, bringing the total to thirty-one. The discarded
articles, such as articles on residential buildings, engi-
neering and software architecture, financial engineering,
among others, were not related to the subject studied.

As applied to construction, the scientific production
on the subject originated with Eccles (1981), who argued
that Williamson’s (1979) reference framework on trans-
action costs needed to be modified to suit the construc-
tion industry and proved through a survey that, due to
the specific characteristics of the industry, the contractor
and subcontractors, including the engineering firm, usu-
ally form a stable organization called a “quasi-firm’, which
is analogous to the internal contracting system defined by
Williamson (1975). Eccles (1981) identified the transac-
tion costs in this process as the costs of overhead, supervi-
sion, hiring and firing of those involved in the project.

Reve and Levitt (1984) analysed the trilateral govern-
ance, which involves the owner, the engineering firm and
the construction company, and they concluded thereby
that companies create clan-like relationships in which
the engineering firm and the construction company help
themselves in the construction process since they end up
creating a vicious relationship in which the engineering
firm depends on its reputation for future projects and the
construction company needs the engineering firm to be
called for future bids. Thus, transaction costs were identi-
fied as the costs of the professionals who are assigned to
take care of the project and the costs associated with the
creation of steering meetings to review the engineering
project due to lack of confidence and aimed at reducing
over-engineering, design and additional hours of engi-
neering for new technologies. The standardization of pro-
cesses in order to reduce transaction costs was suggested,
and the authors concluded that clan formation between
companies reduces such costs since companies tend to
know each other better, consequently reducing the interest
in opportunism.

Winch (1989) identified that the companies involved
in a project formed a coalition and proposed to analyse
the different interests of each member company through
the transaction costs perspective. Based on Williamson’s
(1985) framework, since construction projects are con-
sidered those with high asset specificity and with non-re-
curring relations, the structure should be hierarchical and
not market-based, i.e., not governed by the framework of
the construction market. The answer to such divergence
is that the make or buy decision in the industry is defined
by the source of uncertainties and the complexity found in
construction companies. The costs of uncertainties, such
as task, climate, organizational and contractual uncertain-
ties, were identified as the main transaction costs.

Aiming to understand the inter-firm supply chain co-
ordination process in construction projects, Formoso et al.
(2011), using the coordination theory and transaction cost
theory perspective, analysed three theoretical perspectives
and concluded that project managers find it difficult to
manage the supply chain as they evolve from the project
and end up delegating important contract tasks to oth-
ers at the operational level. They also found that the or-
ganizational structure needs to be adapted so as not to fall
into this trap, avoiding higher transaction costs. They also
identified that project uncertainty is often high because
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engineering and construction projects happen in parallel
and engineering design and design review meetings are
transaction costs.

Winch (2001) presented a conceptual framework to
understand the governance of the construction project
process, covering different transactions, used to meet cus-
tomer demands. The result was that only in the face of re-
petitive transactions can the parties get to know each other
better and that future relationships possibilities outweigh
opportunism. In this study, it was identified that, due to
its importance, project engineering should be structured
in the form of a hierarchy and not market-based, but this
was not deemed feasible due to low transaction frequency.

For engineering firms, the trivial compromise is repu-
tation since the loss of reputation in the market for this
type of company can be a fatal penalty and that such fear
increases the incentive for the company to perform as
wished (Winch 1989).

Zerjav et al. (2011) examined the process of designing
and executing projects in six multinational engineering
firms and were able to conclude that engineering design
can be considered an intra-firm transaction relationship
between the main office and a number of other offices.

Li et al. (2012a) set out to identify methods to min-
imize the transaction costs of the owners by means of a
structural equation model. They found that the costs can
be reduced if the uncertainties diminished and that the en-
gineering design should be completed as soon as possible
before the RFP is sent to construction contractors, to al-
low the contractor to become involved at the beginning of
the engineering project, to agree on the division of risks
with the construction contractors, to better understand
the contractor’s behaviour and to pay attention to the ef-
ficiency of project management.

In another research, Li et al. (2012b) analysed the ef-
fects related to the transaction and the performance of a
project, considering performance defined as the project
having been completed within the budget, schedule, and
in line with the standards of quality and customer satis-
faction. They concluded that project performance may be
better if the uncertainties in the transactional environment
are diminished and if the owner and contractor are sen-
sitive to transaction-related issues. The authors identified
transaction costs as those related to conducting market re-
search, exploring financial opportunities, conducting fea-
sibility studies, organizing the bid, negotiating and man-
aging the engineering project, administering the contract,
administering the scope of changes and financial litiga-
tion, resolving disputes, and managing incentives.

Lu et al. (2015a) analysed post-contractual transaction
costs related to disputes in the construction industry and,
through a survey, concluded that it is possible to consider
six factors that impact transaction costs: reputation, coop-
eration, confidence, emotion, time schedule, and execu-
tion of judgements, of which the most severe transaction

costs for the contracting party are reputational damage
and the impossibility of future cooperation, and, for the
contractor, the project delay is the most impactful transac-
tion cost.

In order to analyse the factors that affect transaction
costs in construction projects, Li et al. (2015) considered
transaction costs as those incurred by the firm when trans-
acting with another company. They also considered that
the factors that affect transaction costs in construction
projects can be categorized into the following: a) the role
of the owner, b) the role of the contractor, c) efficiency in
project management, and d) the transactional environ-
ment. The authors divided the transaction costs between
pre-contractual (ex-ante) and post-contractual (ex-post)
costs. The pre-contractual costs are characterized by costs
before effective signature and include external costs, such
as technical, legal and financial advice, and internal costs,
such as the cost of preparing the project. The post-contrac-
tual costs included costs incurred after contract signature
but before the construction are effectively completed.

Factors related to project management that affect
transaction costs are related to the leadership capacity, de-
cision and communication quality, conflict management,
and technical competence. In addition, the characteristics
of the transactional environment seem to have an impact
on the magnitude of transaction costs. The authors also
mentioned that transaction costs are affected by all items
related to project complexity, uncertainties, engineering
completeness, contractor involvement, competition be-
tween bidders, level of interaction between engineering
and construction, required guarantees, incentive and dis-
incentive clauses, and allocation of risks (Li et al. 2015).

Lu et al. (2015b) conducted another study in which
they developed empirical research using more than two
hundred and twenty-five agents from the Chinese con-
struction industry, including contractors, contractors,
engineering firms and supervisors, which resulted in a
finding that opportunism contrasted with confidence in
projects, affects the success of the project, and should be
considered a transaction cost. They also reported that the
relationship between opportunism and trust is influenced
by the level of uncertainty of a project and not by the com-
plexity of the project.

Pang et al. (2015) attempted to improve the under-
standing of opportunism in construction by identifying
pitfalls and the likelihood of occurrence and concluded
that incomplete contracts are the main pitfalls for oppor-
tunism.

Jiang et al. (2017) discussed the relationship between
trust and control through a survey of Chinese builders and
concluded that the higher the trust between agents was,
the lower the transaction costs related to control. Table 1
shows the summary information on transaction costs in
industrial constructions, from the literature.
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Table 1. Evolution of the literature — transaction costs in industrial constructions
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Transaction costs in industrial construction

Author

Eccles

Reve and Levitt

Winch

Lynch

Lingard et al.

Walker and Wing

Winch

Palaneeswaran et al.
Isatto and Formoso
Chang and Qian

Chang and Ive
Lee et al.
Zerjav et al.
Li et al.

Li et al.

Lu et al.

Li et al.

Pang et al.
Winch

Guo et al.

Jiang et al.

Year

1981

1984

1989

1996

1998

1999

2012b | Li et al.

2001
2003
2007
2009
2011
2012
2012a
2014
2015a
2015

2015b | Lu et al.

2015

2015

2016

2017

Technical, legal and financial advice

Fair allocation of risks

>
>

> < | 2015

>

Learning

Project delay

Decision-making a bility

Leadership ability

Change order

Technical competence

Competition between bidders

Engineering completeness

Effective Complexity

sllsiiaiisitaltalls

sllalisitallailialls

Contractor behavior

Contractor behavior

Bidding behavior

>

Communication

Confidence

Management board

Constructability

Hiring and resignation

Control taxpayers

Cooperation

Project preparation cost

Costs of non-adaptation

>

Bargain costs

Goal Setting

Definition of policies and objectives

Deviation from contract

Feature availability

Organizational efficiency

Elaboration of estimates

Emotion

Early involvement of the contractor

Governance structure

Organizational structure

Viability study

Enforcement of judgments

Experiences in similar projects

Frequency of lawsuits

Conflict management

Incentive management

Project management

I el

Engineering management

Subcontractor management
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End of Table 1

Transaction costs in industrial construction

Author

Palaneeswaran et al
Isatto and Formoso
Chang and Qian

Eccles
Lingard et al.
Winch
Chang and Ive
Zerjav et al.
Li et al.

Lu et al.
Liet al.
Pang et al.
Winch

Guo et al.
Jiang et al.

2014 | Liet al.

2015
2015
2015
2016
2017

Year

1984 | Reve and Levitt
1999 | Walker and Wing

1989 | Winch
1996 | Lynch
2009 | Lee et al.
2015b | Lu et al.

1981

1998

2011

2012

2012a

2012b | Li et al.
2015a

2001
2003
> | 2007
> | 2015

Hold up
Impossibility of future cooperation

>

=
=

Uncertainties

Information

Integrate contributions X X

Engineering and construction interaction X X

Bad relationship (punctual payment,
interaction, etc.) X

Maintain governance structure

Performance monitoring X X | X

Set up engineering team X

Negotiation of contracts X
Negotiation of lawsuits X X X

Price negotiation

Future business X

Financial opportunity X

Organize governance structure X
Overhead X
Punctual payment X X X
Market research X
Engineering planning X

Bargaining power
Deadline X X
Contract preparation and administration X X

Preparation and evaluation of edicts X X

Price pressure in contract negotiation X
Search for suppliers X XX
Search for capital equipment X

Engineering project X X
Quality required X X
Qualification of the contractor X X
Reward (bonus and malus) X X X
Intrafirm relationship X

Harmonious relationship
Relationship Old and subcontracted clients X X X
Relationship with third parties X X
Contractor / Contractor relationship X
Reputation X X
Warranty requirement X X
Settlement of disputes X X X

Engineering design review X

Replacement of materials X

Supervision X
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2. Research method

The present work is an empirical research based on a
qualitative approach and an exploratory purpose using
case studies. Since the proposition of the present research
is theoretical and considering that the transaction costs
can be different ex-ante and ex-post, thereby generating
opposite results, in order to validate this proposition, four
case studies were considered, which are aligned with the
recommendations made by Yin (2015).

The chosen organization in which these case studies
were conducted is an international consulting and engi-
neering firm that has existed for several decades in Brazil.
The choice of the company studied, the choice of the re-
spective projects, and the objects of the case studies were
made by convenience.

Eisenhardt (1989) suggests that multiple sources al-
lows a better analysis of the research and, aiming for sim-
ilarity in the results, all case studies are related to detail
engineering design for industrial construction projects.
The researcher conducted 4 semi-structure interviews
personally, with the respective project managers of each
studied case, in which each one belonged to different busi-
ness units of the firm, assuring a broader base. All project
managers are Engineers with PMP (Project Management
Professional) certification. A questionnaire with closed
questions was utilized covering ex-ante and ex-post trans-
action costs.

As the access to information and restriction of cooper-
ation are expressed as critical factors for researchers (Bry-
man 2003), all cases were analysed within a single engi-
neering firm:

— Case study A relates to a detailed engineering design
project with a twelve-month duration, for a multina-
tional company aiming to build a consumer goods
plant in Brazil;

— Case study B relates to a detailed engineering design
project with a fifteen-month duration, for a multi-
national company aiming to build a food plant in
Brazil;

— Case study C relates to a detailed engineering design
project with a sixteen-month duration, for a multi-
national company aiming to build a chemical plant
in Brazil;

— Case study D relates to a detailed engineering design
project with a five-month duration, for a multina-
tional company aiming to build a sugar and ethanol
plant in Brazil.

Once the interviews with the respective project manag-
ers of the different cases studied were conducted, the script
suggested by Miles and Huberman (1994) was followed,
in which the analysis of each case is presented individu-
ally on the identification of transaction costs, specifically
in industrial construction engineering projects in Brazil.

2.1. Case study A

A number of ex-ante and ex-post transaction costs were
identified in Case Study A, but it was identified that re-

questing clarification of the RFP (Request for Proposal),
although not identified as a transaction cost in the litera-
ture, is an ex-ante transaction cost since it requires an in-
vestment of time for the preparation of the correct ques-
tions by the bidder as well as from the owners, for the
necessary clarifications.

It was also identified that the preparation of estimates is
an ex-ante and ex-post transaction cost since this cost oc-
curs not only in the pre-contractual phase and in the prep-
aration of the proposal itself but also in the preparation of
change orders. Consequently, price negotiation is also an
ex-ante and ex-post transaction cost, as it occurs both for
the sale of the project and for negotiation of change orders
by the engineering contractor (engineering firm).

Nevertheless, communication is also an ex-ante and
ex-post transaction cost since the way of communicating
the proposal, including the project execution plan, was re-
ported by the engineering contractor to be crucial for gain-
ing the project, as well as crucial after contract signature,
given the need to keep all interested parties well informed.
The coordination of the proposal as a project is also con-
sidered an ex-ante and ex-post transaction cost since the
proposal preparation is already considered a project itself
and must be managed as such, and, likewise, there is a cost
to such coordination after the contract has been signed.

The engineering contractor’s early involvement was
considered as an ex-ante transaction cost since, due to the
internal complexity of the owner s organization, it was re-
quired that the engineering contractor should be involved
in the project before signing the contract, in order to meet
the required deadline.

Since the project was considered an unconvention-
al one in the Brazilian industry, it was reported that the
learning curve of the project was low, generating very high
ex-post transaction costs related to trust, as well as cooper-
ation and conflict management since the owner frequently
questioned the ability of the team to execute the respective
project with quality and within the required time schedule.
The mistrust led to another additional transaction cost re-
lated to the creation of a steering council, in which it was
established that the senior management of both compa-
nies should periodically meet for steering the project to
the right direction. However, this cost was not initially
estimated by any of the parties, thereby requiring an ad-
ditional transaction cost of performance monitoring. The
lack of previous experience of the engineering contractor
in similar projects also caused an important transaction
cost.

The completeness of the engineering project was prov-
en to be a high ex-post transaction cost for both parties
since the basic engineering design was incomplete and
demanded that the engineering contractor, during detail
design, increase their transaction costs since successive
estimates for change order presentation and price nego-
tiations were required, as well as transaction costs related
to the analysis on whether such change orders constitut-
ed deviations from the contract. This cost was considered
ex-ante and ex-post since it included not only the ex-ante
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cost of superficially analysing the available basic project
for estimating the proposal but also the several revisions
that were required ex-post for the perfect execution of the
detail design.

It was also observed that transaction costs associated
with trust and the owner’s behaviour were related to an-
other transaction cost associated with the non-existence
of a previous relationship and, as the project progressed,
with the increase of confidence between both parties, the
owner’s behaviour became completely different from that
behaviour exhibited at the start of the project.

Transaction costs related to hiring and firing were also
important, and it could be observed that they were directly
related to the availability of resources, required quality, sal-
ary level and price pressure during contract negotiation, as
the engineering contractor had other major projects hap-
pening at the same time, which entailed a necessary hiring
of market professionals with salaries in line with the nego-
tiated project sales price. In addition, the owner noted that
some professionals of the engineering contractor were not
up to the quality required by the project, which required
the replacement of some professionals during the project
execution, increasing further the pressure for additional
hiring in order to meet the delivery of the project within
the negotiated time schedule. For this reason, the transac-
tion cost of identifying professionals for the project in the
market was considered as ex-ante and ex-post since such
costs occurred not only just prior to the contract signature
but also afterwards.

2.2. Case study B

In Case study B, a number of ex-ante and ex-post trans-
action costs in line with the literature were identified but
similar to the situation in Case Study A, it was possible to
identify a gap in the literature related to the RFP clarifica-
tion costs, which are important ex-ante transaction costs,
as they often require considerable dedication from the en-
gineering contractor and the owner. It was also identified
that the owner often changes strategy during the project
execution, as identified by Chang and Qian (2015), but
the support of the engineering contractor for such strate-
gic decisions is an important ex-post transaction cost not
identified in the literature.

Both companies already had previous relationships
with similar project experience, which favoured the learn-
ing curve and the formation of the engineering team, thus
reducing the respective ex-ante and ex-post transaction
costs. However, it was reported by the interviewee that at
some point in the project, a high number of quality prob-
lems were presented, thus increasing the transaction costs
related to performance monitoring and showing that ex-
perience in similar projects and previous relationship are
not a guarantee of superior quality or lower transaction
costs and that the technical competence of those involved
is a significant transaction cost to be considered. Hiring
new professionals to fill the quality gap was necessary, gen-
erating additional transaction costs.

It has also been reported that, in the face of trust, such
problems have been amicably overcome with the owner,
showing that previous relationships and trust decrease ex-
ante and ex-post costs of legal counselling as well as trans-
action costs related to conflict management. This way, the
trust between both companies did not generate a need for
a steering council, eliminating such transaction costs.

Despite the similar previous project experience, the
project was very specific, which is a situation almost
unique in Brazil, and it was found that the ex-post trans-
action cost for the search for equipment vendors to com-
plete the engineering and investment estimates generated
a high transaction cost and that the project schedule ini-
tially agreed between the owner and the engineering firm
had been for five months. However, by a decision of the
owner and through a strategy change, the project was ex-
tended for more than twelve months, generating a series
of change orders related to the additional team required in
the project and to meeting the requirements of the changes
requested by the owner. This resulted in transaction costs
related to the preparation of estimates, contract deviations
analysis, engineering planning, engineering design review
and goal setting.

In view of the high number of negotiated change or-
ders discussed, it was reported that the high cost of pre-
paring a good proposal and project management ex-ante
are necessary since they reduce the ex-post transaction
costs during the negotiation of change orders, thereby in-
creasing the engineering contractor’s income and results.
It was also reported that the owner’s behaviour and a har-
monious relationship between owners and the engineering
contractor, aligned with good communication and project
management, reduced their transaction costs. Thus, it was
recorded that good supervision and intra-firm relation-
ships between the participants and the engineering con-
tractor significantly reduced the project’s ex-ante and ex-
post transaction costs.

2.3. Case study C

A series of ex-ante and ex-post transaction costs could also
be identified in Case study C, as identified in the litera-
ture but, in line with what was found by Walker and Wing
(1999) and Li et al. (2012a, 2012b, 2014), decision-making
capacity was proven to be a significant ex-ante and ex-post
transaction cost since the lack of authority exhibited by
the entity responsible for the owner’s procurement activi-
ties led to successive commercial and contractual discus-
sions and, thus, increased the transaction costs related to
legal counselling, risk, trust, conflict management, emo-
tion, price negotiation, estimation and dispute resolution.
All these costs occurred once the purchaser awarded the
engineering contractor with the project but, after a few
days, his superior indicated that the purchaser was not
empowered to do so and that more severe contractual
conditions and lower prices were needed.

The engineering contractor, having the information
that other competitors had already been informed that
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they had not been awarded, took advantage of an oppor-
tunistic and hold-up attitude, showing that the quasi-rent
effect can be experienced ex-ante and that this situation
was not evidenced in the researched literature.

As part of the respective project was carried out in col-
laboration with offices of the engineering contractor in
another country, transaction costs related to project man-
agement, engineering cooperation and completeness were
important.

Moreover, communication and an excellent intra-firm
relationship were demonstrated to be high transaction
costs specifically due to the need for attention and effective
communication in a foreign language. Due to this struc-
ture, the creation of an international steering meeting with
participants from the engineering contractor and owner’s
headquarters was defined. However, due to the high work-
load of the two offices from the engineering contractor, pe-
riodic meetings rarely occurred and, despite the apparent
cost savings of this transaction, this later proved to be a
high transaction cost for both partners since several deci-
sions had to be made in order to assure the project time
schedule and quality.

Both companies already had previous relationships
and recurring business worldwide, but such knowledge
transfer from the engineering contractor’s parent company
to the Brazilian branch did not occur in an effective way,
evidencing a gap in the literature that knowledge transfer
constitutes an important ex-ante and ex-post transaction
cost and that it impacts the time schedule and quality.

In this sense, considering that the engineering contrac-
tor had highly qualified professionals allocated to another
project, the availability of resources proved to be an im-
portant ex-post transaction cost, which directly influenced
transaction costs related to contracting and dismissal, as
identified by Eccles (1981) and Walker and Wing (1999).

2.4. Case study D

A series of ex-ante and ex-post transaction costs were
also identified in Case study D, in line with the literature.
However, consistent with the previously identified cases,
it was reported that requesting clarification of the RFP is
an ex-ante transaction cost not identified in the literature,
and travels to visit the owner and all the time spent travel-
ling from the office to the headquarters location were ex-
ante and ex-post transaction costs not identified in the lit-
erature, as in this specific case, several trips were requested
for clarification of the bid and for increasing the owner’s
confidence in the engineering contractor (at this point a
bidder) since the companies had no previous relationship.
Additionally, it took a considerable amount of travel time
during the execution of the project since the customer was
in a different state than the engineering contractor.

The owner’s technical competence and decision-mak-
ing capacity increased the ex-ante and ex-post contractor’s
transaction costs since several topics were frequently not
clear in the (RFP), causing rework of the bidder’s propos-

al, as the owner’s senior management decided to change
premises that had previously been established by the own-
er’s project team, thereby also impacting the costs related
to the owners behaviour. Ex-post, this increased the num-
ber of hours spent by the engineering contractor in the
project, as the owner often imagined contracting some-
thing different from what was in the RFP itself.

Despite the above topics, which generated additional
transaction costs, the owner’s bidding behaviour helped
the engineering contractor to be awarded the project since
transparency in conducting the bid process guided the
contractor’s proposal’s deficiencies and indicated where
his deficiencies should be adjusted, demonstrating that de-
spite a high transaction cost, his dedication in clarifying
the RFP ex-ante helped the engineering contractor to be
awarded the project.

It was also noticed that the owners decision-mak-
ing capacity had a profound impact on the engineering
contractor’s transaction costs since once the project had
been awarded to the engineering contractor, the contract
preparation and negotiation procedures including war-
ranties, bonus and penalties requirements started, which
had a strong impact on the engineering contractor’s ex-
ante transaction costs since the negotiations that were im-
agined to take a week took more than sixty days due to
the owners decision-making ability. The contractual terms
agreed between both parties changed repeatedly even
minutes before the expected signature.

The constant expectation of the contract signature gen-
erated very high transaction costs related to the engineer-
ing team and the availability of resources since the team
remained idle, awaiting the project start.

It is recorded, however, that such idle costs were con-
verted into project know-how once the team was dedicat-
ed to understanding the maximum possible project scope
and contractual issues, which consequently reduced sev-
eral ex-post transaction costs. Despite the high cost, this
showed that investing ex-ante in understanding the scope
and contractual terms reduces ex-post transaction costs.

The owner’s decision making capacity, communication,
trust, cooperation and intra-firm interaction strongly af-
fected the engineering contractor’s transaction costs since
the owners indicated that there were internal relationship
problems between the contributing agents to the project,
which delayed information delivery crucial to making pro-
gress, generating a consequent delay.

Thus, the effective complexity of the project and en-
gineering completeness also contributed to additional
transaction costs since the basic engineering presented
was of low quality and required a larger number of hours
to perform the services than previously estimated in the
proposal by the engineering contractor. Such uncertainties
demanded the creation of a steering meeting between the
top management of both companies, increasing the trans-
action costs for both parties since this had not been origi-
nally estimated.
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3. Cross-case analysis

The data were tabulated and classified according to the
number of times a transaction cost was identified in the
projects surveyed, thus allowing a better cross-case analy-
sis. For instances of costs that had three or four occur-
rences, the occurrence level was considered high, for two
occurrences, it was considered average, and for one or
none, low.

Within the 87 transaction costs identified in the liter-
ature, it was observed that contributors control, non-ad-
aptation costs, incentive management, contribution inte-
gration, market research, capital equipment procurement
and material replacement were not considered transaction
costs in the researched projects. However, three new types
of cost that were not identified in the literature were now
listed, being related to RFP clarification, knowledge trans-
fer, travel as well as support to strategic decisions of the
owner.

Out of the remaining 83 transaction costs identified,
112 cases were considered ex-ante in the four projects sur-
veyed, with sixteen types of costs being considered high
frequency (52), eighteen as medium frequency (36) and
forty-nine types considered low frequency (24). Ex-post,
the number of occurrences was significantly higher, reach-
ing a frequency of 169, where thirty-two types of cost were
considered high frequency (112), seventeen as medium
frequency (34) and thirty four as low frequency (23) as
shown in Table 2.

The divergence in the number of ex-ante and ex-post
frequencies evidenced that transaction costs occurred
with greater ex-post intensity in the researched projects,
in which experience in similar projects, contractor behav-
ior, legal and financial technical advice, identification of
professionals for the project and information occurred
with high frequency ex-ante and ex-post, and that the fair
allocation of risks, bidding behavior, project preparation
cost, feasibility study, bidding clarification, contract nego-
tiation, contract preparation and administration and price
pressure during contract negotiation were transaction
costs which occurred with high frequency ex-ante, but low
frequency ex-post, and that project learning, engineering
completeness, trust, hiring and firing, engineering man-
agement, contract variances, conflict management, change
order negotiation and required quality are costs that oc-
curred with low frequency ex-ante, but high ex-post.

4. Discussion

Li et al. (2015) warned that, despite the large-scale rec-
ognition of the importance of Transaction Cost Theory
(TCT), the construction industry has not given much im-
portance to this subject, which is corroborated by the few
papers found in the literature review.

The findings of the present paper may enlighten aca-
demics and industry practitioners on how ex-ante and
ex-post transaction costs in industrial construction engi-
neering projects are observed and seeks to contribute in-

formation to the gap identified by Winch (2001), who in-
dicated that the lack of empirical studies is one of the main
criticisms of the studies on transaction costs.

Ex-ante, in all the analysed cases, it was evidenced that
the experience in similar projects is an important cost that
increases the chances of the proponent to be considered
for future contracts since even in cases in which the com-
pany did not have the required experience, showing in var-
ious ways their experience through past contracts of simi-
lar scope or that they had even carried out projects abroad
evidenced that the proponents had the skills required for
the project, thus impacting transaction costs. Ex-post, this
cost mainly refers to the ability to complete the project
with higher productivity due to previous experiences.

Technical, legal and financial advice has also been
shown as an important ex-ante cost and was identified in
all surveyed projects. Ex-post, this was identified in case
studies A, B and C since these items always had to be re-
viewed in the event of change orders negotiation.

The elaboration of estimates was an ex-ante cost that
occurred in all projects since logically it was necessary to
estimate the cost of the project before sending the proposal
to the contractor.

Costs related to uncertainties were also important ex-
ante since they were identified in all projects analysed.
Uncertainty is an important transaction attribute, as iden-
tified by Williamson (1985), and reported in all projects
since a great deal of time is consumed in estimating and/
or pricing.

In all the researched cases, it was evidenced that the
owners behaviour is an important ex-post cost since this
behaviour is reflected in the evolution of the work, increas-
ing or decreasing costs. Ex-ante, this item was reported as
important in case studies B, C and D, showing that it can
impact the proposal preparation.

Communication has proved to be an important ex-
post cost and has been reported in all projects, confirming
its importance, as identified by Kerzner (2013), who found
that among several problems faced in projects, communi-
cation is one of the most frequent.

The availability of resources was also pointed out as an
ex-post cost in all the analysed cases since it was reported
that once the project was awarded, the pressure for meet-
ing the deadline by the owner was immense and that the
mobilization of resources did not necessarily happen at the
time expected by project managers, for which reason the
time schedule was also identified in all projects as an im-
portant transaction cost.

Good project management is a key factor for the pro-
jects success (PMI 2017), corroborating the result that
project management is a significant ex-post cost identified
in all projects surveyed. In addition, good management
has a direct impact on costs related to contract deviations,
negotiation of claims and communication, which are ex-
post transaction costs identified in all projects surveyed.

Choosing well trained professionals for project supervi-
sion was also reported in all projects surveyed as an ex-post
transaction cost since a good supervisor could influence
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Table 2. Identified transaction costs
Ex ante Ex post
Project sl < Project . :
' i - £| 8 i 2|3 £
Identified costs in the project 5|8 & & = =
s} 3] <} )
A|B|C|D A|B|C|D
Experience in similar projects X |x |[x |x |4 |4 |High X |x|x|x |4 |4 |High
Behavior of the contractor X |3 |4 | High X |x|x|x |4 |4 |High
Communication X x [2 |2 [Medium |x [x|x |x |4 |4 |High
Availability of resources X X |2 ]2 |Medium |x |x|x |x |4 |4 |High
Project management X x |2 |2 [Medium |x [x |[x [x |4 |4 |High
Deadline X |x [2 ]2 |Medium |[x |[x|x |x [4 |4 |High
Supervision X X |2 ]2 |Medium |[x [x|x |x |4 |4 |High
Project learning x |1 |1 |Low x [x|x|x |4 |4 |High
Engineering completeness X 1 |1 |Low X [x|x |x |4 |4 |High
Confiability X 1|1 |Low X [x|x|x |4 |4 |High
Hiring and firing x |1 |1 |Low X |x|x|x |4 |4 |High
Engineering management 1 |1 |Low x |x|x |x |4 |4 |High
Contract deviation 0 |1 |Low x [x|x|x |4 |4 |High
Conflict management 0 |1 |Low x |x|x |x |4 |4 |High
Negotiation 0 |1 |Low x |x|x|x |4 |4 |High
Quality required 0 |1 |Low x [x|x|x |4 |4 |High
Technical, legal and financial advice x |x [x [4 |4 |High X | x [x 3 |4 | High
Identification of project professionals X 3 |4 | High X [x|x 3 |4 |High
Information X | x 3 |4 | High x|x|x [3 |4 |High
Relationship intra company X 2 |2 | Medium x |x |x |3 |4 |High
Relationship contractor/hired x |2 |2 |Medium |x |x x |3 |4 |High
Change order x 1 |1 |Low x x |3 |4 |High
Cooperation x |1 |1 |Low x |x |3 |4 |High
Future business X 1 |1 |Low x x |3 |4 |High
Engineering planning x |1 |1 |Low X x |3 |4 |High
Engineering Design Review X 1 |1 |Low X |x x |3 |4 |High
Project delay 0 |1 |Low X |x|x |3 |4 |High
Manager advice 0 |1 |Low X x |x |3 |4 |High
Governance structure 0 |1 |Low x x |x [3 |4 |High
Subcontracted management 0 |1 |Low X x |x |3 |4 |High
Preserve governance structure 0 |1 |Low X x |x |3 |4 |High
Organize governance structure 0 |1 |Low X x |x |3 |4 |High
Elaboration of estimates x [x |x 4 |4 | High X 2 |2 | Medium
Uncertainties X |x |x |4 |4 |High x |2 |2 | Medium
Price negociations X 3 | 4 | High X |x 2 |2 | Medium
Capacity of decisions x |x |2 |2 | Medium x |2 |2 | Medium
Organizational efficiency X |x 2 |2 | Medium X 2 |2 | Medium
Assemble engineering team x |2 |2 | Medium 2 |2 | Medium
Technical competence 1 |1 |Low X 2 |2 | Medium
Organizational structure X 1 |1 |Low X 2 [2 | Medium
Hold up X 1|1 |Low X 2 |2 | Medium
Bounty (bonus and bad) x |1 |1 |Low 2 |2 | Medium
Frequency of lawsuits 0 |1 |Low X 2 |2 | Medium
Impossibility of future cooperation 0 |1 |Low X 2 |2 | Medium
Interaction engineering/construction 0 |1 |Low X X 2 |2 | Medium
Performance monitoring 0 |1 |Low 2 |2 | Medium
Engineering project 0 |1 |Low X X |2 |2 | Medium
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End of Table 2

Ex ante Ex post
Project s - Project " -
Identified costs in the project AR & g g 2
5] < 3 o
A|B|C|D A|B|C|D
Fair allocation of risks X 3 | 4 | High X 1 |1 |Low
Ilicit behavior x |x |x |3 |4 |High 1 |1 |Low
Costs of project preparation X 3 | 4 | High 1 |1 |Low
Viability studies x |[x |3 |4 |High 1 |1 |Low
Emotion X 2 |2 | Medium X 1 |1 |Low
Bargaining power X 2 |2 | Medium 1 |1 |Low
Relationship old client/ subcontracted x |2 |2 | Medium 1 |1 |Low
Warranty requirements X x |2 |2 | Medium X 1 |1 |Low
Leadership capacity x |1 |1 |Low x |1 |1 |Low
Effective complexity x |1 |1 |Low 1 |1 |Low
Bargain costs bs 1 |1 |Low bs 1 |1 |Low
Overhead X 1|1 |Low X 1 |1 |Low
Reputation x |1 |1 |Low x [1 |1 |Low
Knowledge transference (not identified in literature) x 1|1 |Low x 1 |1 |Low
Travels (not identified in literature) x |1 |1 |Low x |1 |1 |Low
Hired behavior 0 |1 |Low X 1 |1 |Low
Constructiveness 0 |1 |Low X 1 |1 |Low
Judge executions 0 |1 |Low X 1 |1 |Low
Bad relationship (payments in time, interaction, etc) 0 |1 |Low X 1 |1 |Low
Payments in time 0 |1 |Low X 1 |1 |Low
Look for providers 0 |1 |Low x 1 |1 |Low
Qualification of hired 0 |1 |Low 1 |1 |Low
Dispute resolution 0 |1 |Low x 1 |1 |Low
Clarification of the public notice (not identified in
literature) X x |3 |4 |High 0 |1 |Low
Contracts negociation X |x [x [3 |4 |High 0 |1 |Low
Contract preparation and management X x |3 |4 |High 0 [1 |Low
Pressure of prices in contracts negociation X |x x |3 |4 | High 0 [1 |Low
Competition between bidders x |2 |2 | Medium 0 |1 |Low
Definition of policies and objectives X 2 |2 | Medium 0 |1 |Low
Project identification x x |2 |2 | Medium 0 |1 |Low
Preparation and avaliation of public notices X 2 |2 | Medium 0 |1 |Low
Early involvement of hired X 1|1 |Low 0 |1 |Low
Financial oportunity X 1 |1 |Low 0 |1 |Low
Support in strategics clients decisions X 1|1 |Low 0 |1 |Low
Control of taxpayers 0 |1 |Low 0 |1 |Low
Costs of non-adaptation 0 |1 | Low 0 |1 |Low
Incentives management 0 |1 |Low 0 |1 |Low
Contributions integration 0 [1 |Low 0 |1 |[Low
Market research 0 |1 |Low 0 |1 |Low
Look for capital equipments 0 |1 |Low 0 |1 |Low
Replacement of materials 0 |1 |Low 0 |1 |Low
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the costs related to time schedule, project learning, trust,
hiring and firing, engineering management, conflict man-
agement and required quality, which were also identified
as ex-post transaction costs in all surveyed projects.

Finally, the completeness of the engineering received
by the company, translated as the previous studies carried
out by the owner, meant a significant transaction cost in all
the surveyed projects since the contractor frequently in-
dicated in the RFP that certain studies would be available
ex-post, but this transfer did not actually take place, which
consequently required change orders negotiations.

In view of the above, it has been shown that the objec-
tive of the present research has been reached since it was
possible to identify, in line with the researched literature, a
series of ex-ante and ex-post transaction costs in industri-
al construction engineering projects in Brazil. In addition,
travel, RFP clarification, support for strategic decisions of
the owner and knowledge transfer have also been identi-
fied as transaction costs not identified in the researched
literature but with high relevance to the respective subject.

Conclusions, limitations and future work

The present work, through empirical research, contributed
to the scientific knowledge in the area of industrial en-
gineering and operations management by shedding light
on ex-ante and ex-post transaction costs in different in-
dustrial construction engineering projects among several
industrial sectors, thus allowing an improvement of results
in future projects when taking into account the possibility
of such costs occurring.

It was also identified that although Winch’s (2001) find-
ing in the United Kingdom that the possibility of future re-
lationships outweighs the possibility of an opportunistic
attitude has been corroborated in all projects, it remains
to be seen if the bargaining power of the contractor can be
used to exercise the possibility of quasi-rent due specifi-
cally to the possibility of future relationships between the
owner and the engineering contractor.

This work was limited to the research of four case stud-
ies; all of these were detailed engineering projects for in-
dustrial construction carried out by a single company in
Brazil, thus not allowing the generalization of the results
obtained. It is suggested that a new research should be car-
ried out addressing industrial sectors different from those
surveyed in the present study, as well as those related to
residential construction and infrastructure sectors in Bra-
zil or in other countries. It is also suggested that new re-
search be conducted to identify whether conceptual or
basic engineering projects could present different transac-
tion costs, as well as to determine the effective measure-
ment of such costs in all types of projects.
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