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Abstract – This paper examines the public sector 

adoption of the new technology of real-time electronic 
reverse auctions (e-RA) in construction procurement. 
Qualitative research was conducted to examine the 
experiences, opinions and attitudes of both buyers and 
suppliers to e-RA through semi-structured interviews. 
It was concluded that when certain principles and 
limitations are respected, e-RA can be used 
successfully for the acquisition of goods, services and 
works related to construction by public procurement. 
The knowledge gained through the research was 
transformed into recommendations to help buyers 
handle e-RA in the construction sector appropriately. 
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1. Introduction 
 

The construction industry has unique aspects 
resulting from the stationary nature of the product, 
the mobility of production resources, material, 
employees and machinery, high time and resource 
demands, a high level of uncertainty, an actual price 
exceeding award price and a high number of 
stakeholders in the construction project that need to 
be managed adequately [1]. It is also typical that 
construction companies are quite slow in adopting IT 
and innovative approaches [2], e.g. authors in [3] 
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argue that practitioners mainly rely on traditional 
work practices and a survey of KMPG [4] shows that 
the construction industry is still not taking full 
advantage of new technologies. This is an obstacle 
for performance improvement, for without adoption 
of new technologies it is impossible to achieve the 
best performance [5]. 

However, due to increasing competition, 
companies are forced to search for economical 
solutions to help them perform more efficiently. 
Public institutions are also required to use public 
finance efficiently, in the context of the 3E principle 
(Economy, Efficiency, Effectiveness) [6]. Purchasing 
management is one of the basic processes that have 
impact on the success of the institution; it is even 
considered a tool that can bring actual competitive 
advantage [7] to an institution (“buyer”). Nowadays, 
efficiency is closely linked to the use of information 
technologies, and the automation of the purchase 
process is therefore one of the key areas of current 
research in purchase management [7], [8].  

One of the possible ways to computerize 
institutional purchases is the adoption of electronic 
reverse auctions, which have become a popular tool 
for achieving cost savings during the last decade. 
Electronic reverse auctions (e-RA, also called online 
reverse auctions) are real-time online dynamic 
auctions that take place between the buyer and a 
group of 2 or more suppliers who compete with each 
other to win contract for the supply of goods or 
services (adapted from [9]). In practice, auction 
systems are used in various economic sectors, but 
how suitable they are and how efficiently they are 
used depends on the specifics of the environment in 
which they are applied. The construction industry is 
one of the sectors where the use of auctions is largely 
controversial, which may result, for example, in the 
unwillingness of the suppliers to participate in 
auctions [10]. 

Given this controversial environment that makes 
the construction industry a polarizing example, this 
study examines the application of e-RA in this sector, 
focusing on public procurement. Since this topic has 
not yet been subject to systematic study and only 
limited literature is available (also due to the scarcity 
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of suitable datasets on e-RA construction [11]), this 
paper aims to bridge the gap in the existing 
knowledge and provide a comprehensive insight into 
this area.  

This research focuses on the adoption of e-RA by 
buyers, evaluates the suitability of e-RA for the 
acquisition of goods, services and works related to 
construction by public procurement and provides 
buyers with recommendations for appropriate 
handling of the e-RA. The research mainly addresses 
key e-RA inputs and outputs from the perspective of 
the construction project. The Czech Republic was 
selected as a study area, but in relation to joint EU 
legislation on public procurement, the results of this 
paper could be applied also in other European 
countries, especially in the countries of central and 
south-east Europe that have undergone a similar 
transformation after 1989. 

The structure of the paper is as follows: it starts 
with a comprehensive literature review focused on 
e-RA adoption/applicability, outcomes, ethical 
questions and purchasing related to the nature of the 
construction sector. Next, the paper introduces 
research questions and presents research 
methodology. The data gained by qualitative research 
is then discussed and used as a basis to formulate 
recommendations for appropriate handling of the 
e-RA in the construction sector.  
 
 

2. e-RA adoption and outcomes 
 

Contemporary data reveals poor utilization of e-
procurement and e-RA in construction. This has been 
documented e.g. for Austria [12] or the Czech 
Republic, where just 0.036% of public works tenders 
used e-RA [13]. At the European level, auctions are 
used infrequently (less than 1% in terms of number 
and volume of contracts awarded [14]); in Portugal, 
e-RA took place in 0.7% of the tenders [15]. The 
above-cited data shows that there is still a significant 
potential for more widespread use of e-RA. 

Support for decision-making on the use of auctions 
has been proposed in the “e-RA Appropriateness 
Model” [16], while other approaches were 
developed, for example, in [17], [18] or [19]. The 
concepts developed in [16] and [20] are addressing 
the following joint substantial features: relationships 
between suppliers and buyers, the existence of 
suitable suppliers, costs related to the auctions and 
the choice of the auction system. 

Regarding the suitability of the purchased product 
for auction, some authors assume that low risk 
products are suitable for auctions – these apply e.g. 
to the standardized products [21], but there is also a 
contrary opinion that even complex purchases can be 
successfully implemented through e-RA, if they are 
clearly specified and interpreted in the same way by 
the buyer and the supplier [19]. It is not only the 
nature of the demanded products that is important in 
this respect, but also the amount that is demanded 
[22]. If the buyer is unable to request a sufficiently 
attractive volume of the product, he may struggle 
with a lack of suppliers willing to participate in an 
auction. In this relation, Tkac et al. [23] concluded 
that an unattractive contract is the second main 
reason for a company to reject a request for a 
proposal in the construction sector. However, if 
suppliers do not have sufficient capacity to meet the 
buyer’s demand individually, a winner-take-all 
auction cannot be organized [24]. 

The excess of supply over demand is a strong 
incentive to use an auction for purchasing; in other 
words, the economic situation also partially 
influences the appropriateness of an auction 
(suppliers will be more willing to participate in 
auctions during a recession than during a period of 
economic upswing, [18]). On the basis of the studies 
that have been published so far, the following key 
prerequisites for successful use of e-RA are listed 
(Table 1.). 

 

Table 1.  Summary of key prerequisites for successful use of e-RA 
Prerequisite Effect 
The product in demand can be specified in a clear and 
comprehensible way 

Determination of the e-RA suitability for 
commodities purchased 

There is a high probability that the current price is significantly 
higher than the market price 

e-RA has the potential to bring financial benefits 
The costs of auction implementation and change of supplier are 
acceptable 
There are suitable conditions in the supply market (i.e. enough 
qualified suppliers with qualified staff to participate in an auction) 

Interest of suppliers in participating and the 
creation of a competitive environment in the tender 

The demanded volume (contract value) is sufficiently attractive 
It is made possible for the suppliers to achieve production 
efficiency 
The buyer uses high-quality auction software Avoidance of technical and other problems in use 
The purchasing staff is sufficiently trained in the use of e-RA e-RA can be managed appropriately 
The setup of the auction is clear and supports transparency Adequate communication and trust in tender 
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It is therefore necessary that buyers provide 

suppliers with detailed information about the rules of 
the game [25] so that they can understand the process 
[26]. Accuracy, clarity and open communication 
between the buyer and the suppliers are the basic 
prerequisites for the success of the auction [27]. 

The readiness of the staff must be ensured not only 
on the part of the suppliers, but also on the part of the 
buyer [28]. The user must be familiar with the 
options for the set-up of the auction and their impact 
on the process and outcome of the purchase. Training 
by the system operator and supervision of the 
preparation and implementation of several initial 
auctions should be a matter of course. 

From the buyer’s perspective, reduction of bid 
price is among the key benefits of auctions. The 
probability of achieving greater savings increases 
with the level of competitiveness of the auction as 
measured by the number of bids [29] and higher 
savings can also be expected in regard to the phase of 
the economic cycle [30]. It could be of particular 
interest for a buyer to be able to estimate the number 
of bidders in a future/upcoming auction [31], as a 
positive correlation exists between the number of 
submitted bids and the award price [32]. Enhanced 
transparency, time savings and elimination of 
geographical and spatial barriers are also seen as 
important benefits [33], [34], [35]. A very sensitive 
topic for discussion is whether lower price comes 
with lower quality of the purchased items as price 
and quality are conflicting attributes [36]. Love and 
Li [37] claim that failure with regard to quality has 
become an endemic trait of public sector construction 
procurement, leading to exceeding costs and missing 
the deadlines in projects. Shortcomings in the quality 
of a structure are hidden costs, which are difficult to 
measure, but which are nevertheless real and 
significant in volume [38]; for this reason, the issue 
of quality is an important one in the construction 
sector. The study of Lin and Kong [39] has shown 
that in public construction projects, the award price 
correlates with the quality of delivery. 

The benefits on the part of the suppliers are not as 
marked as on the part of the buyers, but suppliers can 
also profit from auctions, especially by gaining equal 
conditions for negotiation [33] or by gaining 
information about market prices [34] which can help 
them check their competitiveness. As opposed to 
other benefits (such as decrease in bid price), 
enhanced transparency of the tender can be viewed as 
significant even by the suppliers [33], as e-RA 
provide them with an equal opportunity to win the 
contract. 

In general, suppliers perceive e-RA considerably 
more negatively than buyers as they are afraid of the 
adverse effects of e-RA on their overall performance 

[40]. The main reasons for their largely negative 
view of e-RA are an expected decrease in bid price, 
exposure to a large number of competitors and the 
need for the purchasing staff to acquire new IT skills 
relating to the use of particular SW if there is no 
previous experience. This often results in the 
unwillingness of suppliers to participate in auctions 
[10]. Authors in [41] indicate that only a small 
proportion of suppliers have a positive view of 
auctions, seeing them mainly as an opportunity to 
win a contract and not as a threat. 

In connection with e-RA, it is sometimes 
mentioned that auctions may harm the business 
relationship between the supplier and the buyer [21], 
this effect is severe especially in a limited supplier 
base [42]. Severe detrimental effect the relationship 
emerges if a large bid price decrement over the 
course of e-RA is reported [43]. However, auctions 
may have also a positive impact on the trust between 
the supplier and the buyer due to the transparency 
and objectivity of the process [9].  

Several studies conclude that instances of unethical 
behavior appear in e-RA, on the side of both buyers 
and suppliers, especially in the form of running an 
e-RA without the intent of awarding business, 
collusion of suppliers [9], awarding contracts more 
often to incumbents [44], submission of abnormally 
low bids [45] or delivery of lower quality 
products/works. 

The trust in auction can be negatively influenced 
by technical problems, rumors [46] or an inadequate 
auction format. It is therefore important that buyers 
run e-RA in a fair manner, which requires clear 
explanation and communication of non-
discriminatory auction rules and conditions [34] to 
suppliers. Therefore, due attention should be paid to 
the settings of the auction, such as bid visibility [47], 
[48] number of tendered items, the options for 
decreasing bids or the way the bids are evaluated 
(that is, the choice of evaluation criteria and their 
weights [49]. 
 
 
3. Purchasing management in construction and 

public procurement 
 

Public procurement must be transparent and it is 
therefore crucial to ensure an open process to select 
the winner [50]. Various supplier selection methods 
can be applied in practice; however, as revealed in 
[51], price-to-quality scoring and lowest price are the 
most common. In this relation, it should be noted that 
quality affects the life cycle costs of 
products/projects and that service quality is 
dependent on the quality of the supplier’s 
performance [52].  
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Public authorities should also be aware that 
maximizing the number of bidders does not always 
lead to minimizing costs and invite a reasonable, but 
not unduly large number of suppliers to the tender 
[53]. The size of the company can serve as a limiting 
factor, as overly prescriptive requirements or 
prohibitive resource requirements associated with 
preparing bids, e.g. cost and time, among others, can 
limit SME involvement in public procurement [54].  

Production in the construction sector differs from 
other types of industrial production by a number of 
specific features, as mentioned in section 1. The final 
product of construction production is a unique fixed 
asset. Its unique nature is given by the fact that the 
location of each structure is unique and that each 
structure has unique project documentation (this is 
why the use of e-RA in construction for straight 
rebuy situations is very limited).  

Defining qualitative requirements for product 
delivery may be difficult: for example, the Czech 
Public Procurement Act [55] does not allow buyers 
to specify materials by their name or manufacturer. 
Built structures can also have hidden defects that 
might not be uncovered at the time when the finished 
structure is handed over to the user or during the 
warranty period. This results in higher structure 
life-cycle costs for the buyer.  

Another specific features related to purchasing in 
construction are (1) high level of outsourcing [56], as 
many companies do not have the capacity or 
equipment to perform all the contracted works 
themselves; (2) good communication becomes 
critical due to the involvement of many project 
stakeholders [57]; and (3) there are frequent changes 
during the implementation of the projects, which 
results in cost and time overruns [58], [59] – in this 
context, some buyers tend to use traditional clauses 
such as price index formulas, however, as discussed 
in [60], they do not generally result in an optimal 
situation. 

An important condition for the success of an 
auction is proper qualification of the suppliers, which 
increases the probability that the supplier will be able 
to finish the project successfully. There are a number 
of methods that can be used within construction 
projects [61], [62], [63], though their use in the 
public sector may be limited by the legislation in 
force.  

Having in mind that construction projects are 
becoming more complex and difficult to manage [1], 
that they involve a high level of uncertainty and that 
the actual price mostly exceeds the award price (as 
the real total costs of construction are not known in 
advance), the use of e-RA seems debatable. Cost 
planners therefore call for more details in the design 
stage to achieve more realistic cost estimates [64] in 

order to improve construction performance in term of 
economic aspect [65]. 

The suitability of auctions with regard to the 
character of the purchased product does not need to 
be examined only from the point of view of sufficient 
specifiability of the demanded products, but also 
from the point of view of potential competition in the 
auction. For example, it has been proved that there is 
a difference between the number of bids in the case 
of public procurement of public buildings and 
facilities and public procurement of transport 
infrastructure, which has an impact on the amount of 
achieved savings [66]. Similar differences in 
competition among contracts are corroborated e.g. in 
[67].  

The problematic nature of auctions in construction 
contracts is reflected also in the legislation of the 
Slovak Republic. The Public Procurement Act [68] 
that was in force between 1 January 2012 and 31 
December 2012 made it mandatory for the buyers in 
open tenders and restricted or negotiated procedures 
with publication of a contract notice to use an 
electronic auction for the delivery of goods; but in 
the case of delivery of services and construction 
works, auctions could only be used if it was possible 
to clearly specify the technical requirements of the 
subject of the purchase. Any legislation stipulating 
mandatory use of e-RA must therefore take into 
account whether the subject of the auction can be 
clearly specified.  However, there is no clear-cut line 
between situations where technical requirements for 
the subject of the auction can be clearly specified and 
those where they cannot.  

With view to the above-mentioned complexity and 
high level of risk of construction projects that have 
an impact on the preparation of project 
documentation, on the choice of supplier and other 
decisions, it seems desirable to examine the 
suitability of auctions and their proper use in a 
project-oriented industry, such as the construction 
industry.  
 
 
4. Research questions 
 

The literature review identified important aspects 
related to substantiated adoption and correct use of 
e-RA. With regard to the construction industry, it 
seems important to examine especially the suitability 
of products for auctions, quality of the deliveries, 
participation of suppliers in the auction, increase in 
efficiency of the purchase process related to its 
potential automation and application of appropriate 
auction rules and conditions. The three research 
questions below were developed within this context. 
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RQ1: What types of goods, services and works 
related to the delivery of a structure over its life cycle 
are suitable for auction? 

If an auction is to succeed, it must be possible to 
specify clearly the subject of purchase. However, it is 
disputed whether all types of goods, services and 
works related to the delivery of a structure over its 
entire life cycle can be considered suitable for e-RA. 
Therefore, the first research question focuses on the 
applicability of e-RA in the construction sector with 
the aim of clarifying the appropriateness of various 
items for purchase. 

RQ2: Do buyers and suppliers perceive the relation 
between reduction of bid price and quality of the 
product differently?  

As the positive outcomes of e-RA are mainly 
apparent on the side of the buyer, comparing the 
perspectives of both sides (buyers and suppliers) on 

e-RA outcomes should be of particular interest. 
Crucial variables related to the delivery of 
construction projects are price and quality, as well as 
their mutual relationship, as it is argued that a 
decrease in bid price causes a drop in quality. 
Therefore, the second research question addresses the 
interaction of these two e-RA outcomes. 

RQ3: Are both buyers and suppliers aware of what 
e-RA settings are needed to ensure procedural 
fairness? 

If e-RA is to be used in a procedurally fair way, it 
must be supported by adequate settings of auction 
rules and conditions. The third research question 
therefore explores whether both buyers and suppliers 
understand the effects of these rules and conditions 
and are aware of possible pitfalls. 

The research topics, related key points and 
objectives of this study are presented in Table 2. 

 
Table 2.  Key points and objectives of study with related supporting e-RA research 

 

Topic Key point Objective 
e-RA adoption and 
applicability 

• Motivation of buyers to use e-RA [21] 
• Attitude of suppliers to the use of e-RA [33] 
• Suitability of goods/services/works for e-RA [19], [21] 

To identify specific aspects and 
phenomena related to the adoption, 
use and suitability of e-RA in the 
construction industry 

e-RA outcomes • The award price – quality relationship [34] 
• Potential of purchasing automation [69] 
• Buyer-supplier relationship [21], [27]  

To elucidate e-RA outcomes arising 
out of the application of auction in 
construction sector 

e-RA ethics and 
procedural fairness 

• Auction rules and conditions [47], [48] 
• Ethical misconduct [44] 

To provide procedural suggestions 
for clear and transparent use of e-RA 

 
   
5. Research methodology 
 

To achieve the research objectives (Table 2.), it 
was desirable to learn the opinions and attitudes of 
the current e-RA users both on the part of the buyers 
and on the part of the suppliers and to identify 
similarities and differences between them. In order to 
enrich the research by bringing in another view, a 
third group of respondents – those who do not 
currently use e-RA – was interviewed in order to 
investigate the differences in their attitudes towards 
e-RA compared to the e-RA users. In the case of 
nonusers, the interview focused on expectations 
rather than experience with e-RA. In this context, the 
respondents were divided into three groups: 
1) current e-RA buyers, 2) current e-RA suppliers 
and 3) e-RA nonusers (both buyers and suppliers 
together). The research was conducted in the Czech 
Republic, where legislation [55] makes it possible to 
use auctions for public procurement. The Czech 
Republic is arguably a good case country, since its 
national legislation is influenced by the EU 
regulations and the results of this research may 
therefore be applicable to other EU countries. From 

this perspective, this research contributes to 
substantial extension of knowledge, particularly in 
the region of central and south-east Europe. The 
research comprised three separate topics (Table 2.).  

Separate in-depth interviews were prepared for all 
three groups of respondents; the initial versions of 
the interviews were first tested on test respondents 
and then adjusted for the final version. The data was 
collected between 2014 and 2016 during physical 
meetings (only in one case was data collected over 
the telephone) with the representatives of selected 
buyers and suppliers who deal with e-RA as a part of 
their jobs, i.e. who are responsible for purchasing in 
their institutions (buyers) or are responsible for the 
submission of bids and participation in tenders 
(suppliers). These prerequisites were set to ensure the 
professional eligibility of the individual persons for 
the interviews. In the case of e-RA nonusers, it was 
required that the interviewed person be in a position 
to influence the decision on potential e-RA adoption. 
Altogether, 16 interviews were conducted; every 
interview was processed in writing and sent to the 
respondent for verification of the content correctness. 
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The average length of an individual interview was 80 
minutes.  

Primary data (transcripts of the interviews) was 
analyzed by using thematic analysis. Altogether, 16 
respondents participated in the qualitative research; 8 
of them in the category of e-RA buyers, 4 in the 
category of e-RA suppliers and 4 in the category of 
e-RA nonusers (2 buyers and 2 suppliers). Because 
buyers are the initiators of e-RA adoption, there are 
more buyers in the sample than suppliers. In order to 
obtain a wide range of views on e-RA, all of the 
respondents were from different public institutions 
(buyers) and construction companies (suppliers).  
 
 

6. Results 
 
The adoption of auctions by public authorities was 

usually initiated by the local administration (2 
respondents chose not to answer this question). It 
must be noted that the adoption of auctions in the 
public sector is largely a political decision, so the 
support of local administration (board or 
council/management) is inevitable. Main findings 
related to the adoption and applicability of e-RA are 
the following: 

 
- system acquisition by purchasing a license 

enabling remote access, 
- cost savings and enhanced transparency were 

main reasons for adoption, 
- conflicting opinions regarding the suitability of e-

RA for various subjects of purchase (design 
documentation, services, building maintenance), 

- use of bottom limit for the use of e-RA (that is 
tenders of a very low value such as up to EUR 
1,850 or 7,400) are not put out to tender using an 
auction, 

- low computer literacy of small suppliers has been 
experienced, 

- technical problems related to the first entering the 
e-RA (correct Java or browser settings on the part 
of suppliers), missing electronic signature. 

It was interesting to find that all four e-RA 
nonusers have discussed the possibility of using 
e-RA. From the perspective of nonuser buyers, the 
decision to reject the adoption of e-RA was their 
assessment of potential savings as insufficient when 
compared to the acquisition costs, as the respondents 
perceive only a limited use of e-RA (such as 
purchase of electric energy or office supplies). 
Nonuser buyers have no clear idea of how to use 
auctions for public works contracts and which 
subjects of purchase relating to construction are 
suitable for e-RA. On the side of nonuser suppliers, a 
negative attitude towards e-RA adoption is related to 
the expected e-RA outputs. Although auctions were 
considered technically suitable for construction 
contracts, it has been mentioned that if a company is 
able to fill production capacity by contracts obtained 
outside an auction, there is no reason to participate in 
e-RA as the profitability of the business is preferred. 
It must be noted that the answers of e-RA nonusers 
were surmises and feelings rather that substantiated 
assertions based on compelling reasons, which 
indicates a very low awareness among them about 
the appropriateness of auctions in construction. 

 
Table 3.  Identified e-RA outcomes by e-RA users 

 
Buyers Suppliers 
Benefits: cost savings (reported of between 8 and 30%), transparency, 
quicker and efficient communication, participation of bidders from other 
regions and reduction of administrative burden. 

Procurement process is not more transparent in 
comparison with traditional procurement 
process, excessive drop in prices. 

e-RA may help automate the purchase process. When the buyer regularly 
(winter sidewalk maintenance, review of fire-fighting equipment) or 
irregularly (installation of new windows, apartment renovation) awards 
the same contracts. 

Higher work load (preparation of bids in both 
electronic and printed form, the need to adjust 
itemized budget in the event of winning the 
contract). 

Buyers agree that auctions do not cause a drop in quality in the case of 
tenders for construction projects. 

More prolonged procurement procedure. 
Drop in quality can be observed. 

 
Findings relating to e-RA outcomes are given in 

Table 3. Data clearly shows how current e-RA users 
perceive differently the effects of auctions, especially 
in the context of price and quality. Nonuser buyers 
assume that auctions have a positive impact on the 
transparency of the process and they also believe that 
financial savings can be achieved through e-RA. 
However, respondents are worried about a decrease in 
the number of bidders and in quality. Nonuser 
suppliers expect a substantial decrease of bid prices as 

a crucial negative factor. It was noted that an 
extremely low resulting award price in e-RA deforms 
the market and that it must be reflected in a reduced 
quality of the supplier’s performance. Furthermore, 
they claim that e-RA are more time-demanding then 
traditional procurement. However, one respondent also 
mentioned a positive aspect, namely the enhanced 
transparency of the tender and equal opportunity to 
win the contract. Overall, with regard to the emphasis 
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on the financial aspect of the matter, nonuser suppliers 
consider e-RA outcomes to be negative for them. 

Main aspects relating to the ethical questions and 
procedural fairness are given in Table 4. Both current 
buyers and suppliers did not report any instance of 
unethical behaviour. Despite from the e-RA users, all 

four e-RA nonusers answered the questions related to 
the auction settings in a very vague manner. It can 
therefore be concluded that they are not familiar with 
the details of how auctions actually work, what 
parameters must be set and what must be done during 
the preparation of the tender. 

 
Table 4.  Main aspects of ethical questions and procedural fairness mentioned by e-RA users 

 
Buyers Suppliers 

No instance of unethical behaviour has been 
reported. 
The requirement to make the lowest bid price 
visible was acknowledged. 
Using an auction cannot prevent potential 
deliberate manipulation through the settings 
of the qualification criteria or evaluation 
criteria. 
Duration of bidding round of 10 or 15 
minutes is sufficient. 
Training is not considered to be necessary. 

User training and customer support were used when implementing first 
auctions. 
Current best price is made visible during e-RA, usually with current ranking 
The length of one bidding round is usually set to 15, 20 or 30 minutes and if 
a new lowest bid appears during the last 2 (or 5) minutes, the round is 
automatically prolonged. 
An auction usually has one winner who enters into a contract for the work 
done with the buyer. 
Usually, the auction only includes one item (that is, the bidder only enters 
one value) for the entire structure. If the contract consists of multiple 
structures (such as a sewer system, road and street lighting), it may have as 
many items as there are structures. 
 

 
7. Relationships between inputs and outputs of 

auctions in the construction industry  

 
 
 

  
The analysis of the interviews identified important 

connections between auction inputs and outputs that 
can be seen in relation to the purchase of goods, 
services or works related to a structure. The most often 
cited aspects are the suitability of the subject of 
purchase for auction, the amount demanded and 
auction rules and conditions on the part of inputs and 

quality, achieving financial savings, process 
transparency and time savings on the part of the 
outputs. The nature of the purchasing situation and the 
number of bidders are also significant in this respect. 
The relationships among these factors are shown in 
Figure 1. 

 
 

 
Figure 1.  Model of relationships between e-RA inputs, outputs and post-auction effects in the context of the construction 

sector 
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The requirement of product specifiability is 

important, because it allows the buyer to set clear 
quality requirements and subsequently verify that the 
delivery meets these requirements and also because it 
influences the number of participants in the tender. 
A sufficiently attractive volume demanded has a 
positive impact on the number of bidders and on the 
attainable financial savings, as it is possible to achieve 
a larger discount for a larger purchase. The nature of 
the purchasing situation influences mainly the 
attainability of time savings and the volume of savings 
(straight rebuy/new task). Finally, auction rules and 
conditions are essential to ensure the transparency of 
the process; as such, they may also influence the 
number of bids in the tender. The number of bidders is 
a mediating variable with a significant impact on the 
reduction of bid price and the transparency of the 
process (the higher the number of bidders, the lower 
the probability of impact of any collusion of suppliers).  

The research findings did not confirm that e-RA lead 
to a decrease in the number of bidders for the contract 
in the tender, which is a very important finding. Even 
though buyers note that some suppliers do not 
participate in auctions (primarily very small suppliers), 
they also add that these suppliers have been replaced 
by others. 

An important aspect of the use of e-RA within the 
construction industry is the influence of post-auction 
factors. Reduction of bid price is a specific 
phenomenon, as it is an output of the auction that may 
affect the quality of deliveries during construction (if 
the price is too low). A drop in quality will have a 
negative effect on future operation costs, but it might 
not be visible at first sight as it may be related to 

defects that are hidden below the surface. Therefore, it 
is in the buyer’s interest to supervise compliance with 
quality requirements and it is pivotal that the entire 
construction preparation and implementation process is 
supervised. 

Moreover, award price does not equal actual price. 
These disparities are caused mostly by additional 
works, changes in the project or construction time 
overruns. In this context, it should be noted that the 
role of supervision is to monitor not only the quality of 
the works, but also the amount of the works done. In 
this way, the buyer can avoid paying for additional 
works that were not performed or were performed on a 
smaller scale than reported. This risk seems to be the 
highest in contracts involving a greater range of 
earthworks or renovation of historical buildings. 

Of all the outputs listed in Figure 1., only the 
reduction of bid price (with regard to the award price), 
time savings and transparency outputs can be 
evaluated immediately after the auction has finished. 
The actual price can only be assessed when the final 
bill for works is approved by the buyer. Also, the 
quality needs to be monitored during the whole 
construction process (supervision) and evaluated only 
when the products are delivered, the structure handed 
over or the test run finished (in the case of a 
complicated contract, this could take several years, 
thus significantly hindering any effort to evaluate the 
impact of the auction). 

Figure 1. also shows the effects on future operation 
and maintenance costs and the consequences of 
awarding the contract to ALT, which can result, for 
example, in the loss of external funding (grants). 
 

 
8. Recommendations for appropriate handling of 

e-RA 
 
On the basis of the conducted review of the literature 

and the results of the qualitative research, the 
following recommendations for buyers were 
formulated to help them handle e-RA in the 
construction sector appropriately. The first part of 
these recommendations belongs to e-RA adoption and 
applicability (points 1–4), the second part to e-RA 
outcomes (5–8) and the third part to e-RA ethics and 
procedural fairness (9–12). 
1. The suitability of a product must be viewed 

primarily within the context of two factors: 
whether the product can be clearly specified and to 
what extent it is intellectual property.  

2. Checking the rules of granting authority regarding 
e-RA use if the given project is sponsored by a 
grant.  

3. The decision on e-RA adoption should be purely 
rational. 

4. Choosing a quality auction system is crucial (with 
a focus on comprehensive user support and 
training being offered and the experience of the 
provider with implementation of auctions related 
to contracts from the construction sector). 

5. In the case of delivery of construction works, it 
should be standard procedure to hire a supervisor 
who will be present at the construction site and 
continuously monitor the quality.  

6. Balanced qualification prerequisites should be set 
with a view of allowing only properly qualified 
suppliers to participate and to create a competitive 
environment.  

7. The potential amount of financial savings depends 
on a number of factors (phase of the economic 
cycle, goodwill of the customer, attractiveness of 
the demand, pool of suppliers). 

8. Choice of evaluation criteria e.g. in relation to 
taking total life-cycle costs of a structure into 
account. 

9. The buyer must check whether the winning bid 
price is not an abnormally low bid price.  
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10. Tender documentation should include a provision 
which mandates proportional decrease of the 
itemized budget by the coefficient that corresponds 
to the difference between the initial and final bid 
prices. 

11. Open communication with suppliers and asking for 
feedback create a more positive attitude towards 
auctions on the part of the suppliers. 

12. Creation of internal regulation governing 
institutional purchases based on best practices. 

As regards point 10, such a provision is crucial to 
avoid the risk that the winning supplier will not lower 
the price for items where additional works may be 
expected, which could actually compensate for his 
decreased contract margin. The buyers should also 
take into account that it is not desirable to change the 
items that include fixed costs (such as the costs of 
bank guarantees), which should therefore be excluded 
from the requirement for a proportional decrease.  

 
9. Conclusion 

 
This paper focused on the specific features of the use 

of e-RA in the construction sector, in particular in 
public sector construction procurement, with the 
objectives of assessing the suitability of e-RA for the 
procurement of goods, services and works, elucidating 
the e-RA outputs and providing buyers with 
recommendations for appropriate handling of e-RA. 
The main findings presented in this paper should 
arguably be valid also for other EU countries, since 
public procurement is subject to common EU 
legislation. 

The objective of RQ1 was to examine what types of 
goods, services and works related to the delivery of a 
structure over its life cycle are suitable for auction. 
With view to the findings of the research, it can be 
concluded that the use of auctions is suitable for 
tenders of non-unique contracts for the delivery of 
materials and construction works with minimum price 
EUR 7,400.  

The objective of RQ2 was to examine whether 
buyers and suppliers perceive the relation between 
reduction of bid price and product quality differently. 
Research findings reveal significant differences 
between buyers and suppliers that contribute to 
negative perception of e-RA on the part of the 
suppliers, especially in relation to price-quality 
relationship perception.  

As was revealed in the context of RQ3, buyers and 
suppliers have similar expectations about basic auction 
rules and conditions (such as visibility, duration of 
bidding rounds or usage of single-item auctions instead 
of itemized budgets). However, only some of them 
take into account certain aspects that are specific to 
construction contracts. These include the requirement 

for a proportional decrease of the winner’s itemized 
budget after the auction or the necessity to exclude 
relevant fixed costs from this proportional decrease. In 
this regard, exchange of knowledge between the two 
sides and also towards e-RA nonusers would certainly 
contribute to a more positive perception of e-RA 
among buyers and suppliers. 

From a theoretical perspective, this paper adds to the 
literature on purchasing and supply chain management 
with a better understanding of e-RA outputs in 
construction tenders, as it has revealed an important 
effect of post-auction factors (Figure 1.). This issue 
had not yet been addressed by the research community 
and therefore represents another important theoretical 
contribution of this study. The study also gathered 
original data on e-RA within public sector construction 
procurement, which contributes to the limited 
knowledge on purchasing and supply management in 
this area. 

From managerial perspective, the main contributions 
of this research are in the critical review of suitability 
of auctions with regard to the nature of the product 
demanded and the ability of the buyer to describe it in 
sufficient detail. This point is key for the success of the 
purchase (which is often very costly), as it forms the 
basis of a potential drop in quality or increased 
unwillingness of suppliers to submit an electronic bid. 
With view to the price-quality relationship in 
construction works, the presented results contribute to 
reasonable use of auctions and decrease the risks of 
failing to achieve project targets. The paper also 
stresses the relationship between the completeness and 
accuracy of project documentation and billing 
additional costs and the use of multi-criteria evaluation 
with regard to the expected life-cycle costs of the 
structure. 

Another significant contribution of the paper is 
related to the setting of the auctions and the paper also 
emphasizes one post-auction factor, which is essential 
in the construction industry: the need for proper 
supervision. Research findings confirm that e-RA can 
be successfully used in public sector construction 
procurement, if used in a proper manner and with view 
to certain limitations.  

The study has three limitations that need to be 
addressed. Firstly, the study is based on interviews 
limited to Czech buyers and suppliers. The level of IT 
skills may differ significantly between individual 
countries or there may be cultural, legislative, market 
or other differences that influence the decision-making 
regarding the adoption of e-procurement technologies, 
including e-RA. Therefore, the comparison of e-RA 
use in the construction sector in various countries 
represents one future area for research. 

Secondly, the performed qualitative research does 
not examine the features of specific e-RA systems 
used by the respondents. It is possible that users’ 
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perception of e-RA may be influenced to a certain 
extent by the quality of the system they use. 

Thirdly, as e-RA in the Czech Republic are 
generally purchased in a technologically undemanding 
form (buying a license providing and remote access to 
the system via a web interface), this study does not 
address the ICT aspect in detail. 

There are still many aspects of the use of e-RA in 
the construction sector (as well as in other sectors) 
which should be investigated. In particular, research 
into the use and perception of auctions with regard to 
the level of corruption could prove to be an interesting 
area. It may be presumed that in an environment with a 
relatively high level of corruption there will be more 
suppliers with a positive attitude to auctions due to a 
fair opportunity to win a contract. 

Additional works also represent an area that 
deserves a more detailed analysis. Future research 
should show to what extent suppliers may in fact 
compensate for low bid prices by billing additional 
works. This problem is closely related to the fact that 
the final value of a construction contract cannot be 
determined in advance. In other words, this means that 
the assessment of actually achieved savings should 
take into account not only the expected value of the 
contract and the lowest bid price gained through an 
auction, but also the final price of the construction 
works. 

Another interesting factor is the possibility of 
evaluating the satisfaction of the users of structures in 
connection with e-RA. However, this is a difficult 
challenge, as users may differ from buyers; moreover, 
buildings and other structures are usually used for 
several decades, which could create a significant time 
gap between the use of the structures and the auctions. 

Finally, there is a significant potential for the use of 
auctions as a way to take the total costs of the life 
cycle of the structures into account, e.g. by using the 
expected operation costs as one of the evaluation 
criteria. 
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