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1. Introduction

The changes in technology have a direct impact on
the construction sector. Construction projects are
getting more complicated and dependent on many
factors. Therefore, it is getting more difficult to
complete the projects within the limited budgets and
planned time frames, and with the necessary quality.
Since these three aspects, i.e. the delivery of
completed structure within the agreed period of time,
costs and quality [1] are crucial for customers, the
goal to satisfy them has become increasingly
challenging for construction companies. The
assurance of the quality of the structure has to be
ensured during the design and construction stage of
the project and has to be accompanied by the correct
specifications and use of proper materials [2], as the
achieved quality is closely related to the customer’s
evaluation of the construction performance [3].

Building materials (BMs) are one of the main
resources of any construction project; it is estimated
that the material costs cover more than 50% of all the
costs of the project [4] and, according to [5],
materials may add up to 70% of the project
construction costs. Therefore, it is important to
practice effective management of material costs in
order to maintain competitiveness of the suppliers on
the market [6].

According to [7], costs referred to the purchase and
inventory management of materials are related to the
purchase, order, holding and shortage. Thus, having
the building materials in the right place and in-time is
of essential importance for the project participants
[5]. BMs should be supplied at optimal time, because
if BMs are supplied before they are needed, it can
result in additional costs, mostly due to their storage.
Additionally, their storage and improper handling
may cause problems in locating and tracking the
building materials at the construction site [8]. That
situation is usually followed by losing time for BMs
locating or storage-rearranging [9]. To reduce the
costs for materials, especially the total logistic costs,
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companies should consider the option of outsourcing
the supply logistics processes [4]. Material
procurement process can also be supported by e-
commerce solutions which, in integration with
building information modelling, enable to provide
accurate cost estimating reports [10]. On the other
hand, if the building materials are not supplied at the
right time and to the right place, this will result in a
shortage of materials, low work performance, delays
and increase in construction costs.

Materials supply management in construction can
help in preventing the above-described situation. It
creates conditions for just-in-time provision of BMs
with the required quality and quantity [5]. This points
out that building materials management should be
paid special attention during all phases of the
construction process [11]. In addition, a special
attention should be paid to partnering in projects and
supply chain integration [12]. In this context, a
survey of [13] points out that the number of
agreements for collaboration among clients, suppliers
and contractors are significant in the construction
industry. Also, by adequately managed coordination
of their performance on individual and group level
can be increased [14] which in turn will contribute to
successfully performed construction project.

Given these facts, it can be concluded that the
issues related to building materials supply
management and all stakeholders involved in that
process can have a considerable impact on the
implementation of a construction project and on the
satisfaction with the quality of structures.

This study is focused on management of human
resources and quality in building materials supply
process. It was examined: a) how communication and
coordination among stakeholders in the building
materials supply process were managed, and b) the
way quality control of materials was administered.
The examination was based on the construction
project participants” assessments of these issues.
Satisfaction with the quality of structures among
construction professionals was also investigated.

2. Literature review

2.1 Managing people through coordination and
communication and managing quality of building
materials in the supply process

It has been observed that the temporary nature of
the construction project together with the lack of
commitment for sharing and communication have led
to poor coordination resulting in conflicts and
disputes [15]. Al Nady et al. [16] have even proven
that communication, together with the role of time
and cost management has positive impact on the
project and its management. So, effective
communication can lead to quick response/attention
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on emerged problem during production work on
construction site [17]. This also refers to the
management of BMs. Having in mind that the high
level of coordination in BMs supply is a challenge
for construction project participants and key factor
for improving the performance of the supply chain
[12], good coordination and communication between
project participants is of essential importance [5].
Effective coordination and communication can be
achieved through adoption of information and
communication technologies enabling real time
communication flow [18]. The process of BMs
management can be improved by involving all
project participants and adopting usage of various
solutions, such as wireless system, bar-coding, radio
frequency identification [19], internet, GPS, tracking
technology and extranet [5]. These technologies
should be supported by optimal route scheduling
[20]. Since internet provides an efficient platform for
construction supply chain coordination, [12] present
types of coordination mechanisms which are internet-
enabled and can be applied. Thus, the need for ICT
implementations in construction projects in order to
manage interactions among contractors and suppliers
[17], as well as to manage the materials and
inventory throughout the construction activities and
processes [8] is obvious as argued by [19]. Special
attention should be paid to the logistics of material
resources at urban construction sites, since quantity
and weight of massive BMs and their handling on
narrow and small parcels require more careful
organization [21]. Other similar studies report on the
impact of an efficient material management on small
and middle enterprises (SMEs) on the construction
sites. The study by [5], for instance, describes how
SMEs can improve their performance in material
management.

Additionally, projects, in their essence, are unique
and associated with a certain level of uncertainty and
the unknown [22]. It is therefore evident that their
success, in terms of meeting the outlined objectives,
will also be dependent on the extent of experience
and skills that project participants have. The results
of a study on project management competency [23],
which assessed the importance of primary knowledge
and skills, have revealed that planning, scheduling,
leadership, delegation, negotiation, presentation and
chairing meetings were ranked among the most
important. However, the extent of knowledge and
skills a project participant acquires in the process is
dependent on many factors such as length of work
tenure and level of education. These aspects have not
been studied extensively for construction projects.
For instance, Briére et al. [24] pointed out that it
might be interesting to analyse certain variables
pertaining to project manager profiles such as gender,
age or education.
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There is a limited literature available on this topic
as noted in [25]. Their study on project management
training and education has pointed out that when new
engineers or managers join the group, it is
guestionable whether they don't know or whether
they have forgotten, but the needed things should be
repeated. Therefore, different expectations and
perception of various aspects should be assumed
among new and inexperienced staff. On the one
hand, young team members are more supportive to
innovation. On the other hand, when the project
complexity increases (e.g. the project is a
breakthrough or the input is not clear), project
solutions become more dependent on experience or
instinct of its group members who are staff with
longer tenure [26]. Furthermore, human resources
may also play important role in ICT adoption in BMs
management [27]. Each project participant is only
interested in own BMs supply issues. As a
consequence, non-productive actions at construction
sites are results of insufficiently planned and non-
coordinated logistic processes [9].

2.2. Project participants’ satisfaction with the quality of
structures

Project participants’ satisfaction with the quality of
structures could be seen as a subjective indicator of
the quality of the completed construction project.
However, current research predominantly focuses on
customer satisfaction. In construction, to ensure that
structure meets the consumers’ wishes, needs and
expectations, the perceptions and the behavior of
customers should be understood. For instance,
Gunning [28] presented models which can be used to
determine the level of customer satisfaction with the
services provided within the construction industry.
Kérné et al. [29] revealed that customers are typically
satisfied with the contractors’ cooperation abilities
and the skills of contractors’ workers and
supervisors. Regarding the material and quality
assurance and handover procedures, their findings
indicated a low level of satisfaction.

The project manager's level of satisfaction in
construction logistics has also been studied by [30].
In relation to BMs, they pointed out that coordinated
materials supply management contributes to gaining
satisfaction for both the customers and the
construction company.

It is obvious that the resulting quality of the
structure should correspond to the price. In this
relation, Yeung et al. [30] stated that the relationship
between the customer expenditure and their
satisfaction is significant. From this perspective,
suggestions for the improvement of the econometric
analysis of the relationship between price and quality
are given by [31].
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2.3 Literature overview

The literature review has shown that coordination
and communication plays a significant role in the
building materials supply process. It has also
suggested that human resource management within
the group of construction project participants is
important. Both aspects refer to relevant risk sources
in construction projects [32].

Considering the fact that there is just a limited
literature available on the aspects of human resource
management and their relation to the BMs supply
process and the satisfaction with the quality of
structures among project participants, this research is
intended to bridge this gap and contribute to current
body of knowledge by helping to understand the
interactions among the above-mentioned aspects of a
construction project.

Taking into consideration that a) construction
professionals with higher education are mostly
employees with larger number of job responsibilities,
b) they are involved in decision making processes, ¢)
they are continuously present on construction sites,
and d) they are, ultimately, accountable for open
communication, coordination, consultation, on-time
delivery of the materials and materials quality control
practices, it could be expected that they would tend
to assess these aspects more positively. The same
could be concluded for their satisfaction with the
guality of structures. On the one hand, workers with
shorter work tenure are more enthusiastic about the
work and the work environment, but on the other
hand, due to their lack of experience, they probably
do not have clear criteria for quality management of
the construction materials supply chain process.
Therefore, it could be postulated that they might be
perceived in a more positive manner. Nevertheless,
when education and working experience are taken
together, it could be expected that their role in the
evaluation of both aspects of building materials
supply process would be different.

Therefore, it was hypothesised that:

H1: Construction project participants with higher
education a) will perceive coordination and
communication and quality control in the building
materials supply process more positively, and b) will
be more satisfied with the quality of the structures in
comparison to construction project participants with
secondary education (main effect of the participants’
level of education).

H2: Participants in a construction project with
shorter work tenure a) will perceive coordination and
communication and quality control in the building
materials supply process more positively, and b) will
be more satisfied with the quality of the structures
than their counterparts with longer work tenure (main
effect of the participants’ work tenure).
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H3: There is statistically significant interaction
effect of construction professionals’ level of
education and work tenure on their assessment of a)
the coordination and communication, as well as
materials quality control in the building supply
process, and b) the satisfaction with the quality of
structures.

3. Methodology

3.1 Sample and procedure

The sample consisted of 146 participants in
construction projects in the Republic of Macedonia.
An outline of their main features such as the role they
undertake in construction projects, their gender, their
level of education and their work tenure is presented
in Table 1.

Table 1. Sample structure by construction project role,
gender, level of education and work tenure

Characteristics Frequency Percent
Project participants’ role

Materials Supplier 8 55
Contractor 30 20.5
Designer 26 17.8
Supervisor 16 11.0
Investor 25 171
Material procurement 20 13.7
personnel

Other: storage assistant, 21 14.4
materials sellers

Gender

Females 43 29.5
Males 86 58.9
No answer 17 11.6
Level of education

Secondary school 58 39.7
Higher education 88 60.3
Work tenure

Up to 5 years 50 34.2
More than 5 years 96 65.8

The data were collected in construction firms
where study participants were employed. The
completion of the questionnaire took 15 minutes.
Prior to questionnaire distribution, the respondents
were informed that the participation in the study was
on voluntary basis, and that the responses would
remain confidential and would only be used for
research purposes.

3.2 Measures

A questionnaire developed for the purposes of this
study was used to assess the building materials
supply management process and the satisfaction with
the quality of structures among participants with
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different roles and working experience in
construction projects. The statements in the
guestionnaire were divided into three sections.

The first section consisted of ten statements. In this
section, there were four items related to the perceived
coordination and communication among the parties
involved in the materials supply chain (e.g.
“Activities at the construction site and the supply of
the materials are well coordinated”). The remaining
six items measured the perceived quality control of
the materials delivered to the construction site (e.g.
“Delivered building materials have a quality
certificate”). Answers were given on a five-point
Likert scale (1=completely disagree, 5=completely
agree). Higher score indicated a higher level of
perceived coordination and communication in the
supply process as well as a higher degree of
perceived materials quality control. The Cronbach’s
alpha reliability of the scale was 0.70.

The second section of the questionnaire was
represented by one item used to assess the
satisfaction of the project participants with the
quality of the structures on a scale from 1-5 where
1=completely dissatisfied and 5=completely satisfied
(e.g. “Indicate to what degree you are generally
satisfied with the quality of the structures built”). A
higher obtained score denoted higher level of
satisfaction with the quality of structures.

Questions about demographic characteristics
(gender, education, working experience and role in
the construction project) were organized in the third
part of the questionnaire.

The respondents were divided into two groups
according to their level of education: group 1
included respondents with primary and secondary
education, and group 2 included those with a
university degree.

They were also divided into further two groups on
the basis of their work tenure: up to 5 years (group 1)
and longer than 5 years (group 2). Five years were
taken as a cut score because remaining in one career
or professional field for more than 5 years is
considered to be a relatively long and stable working
position experience in comparison to a period shorter
than 5 years.

3.3 Statistical analysis

Three separate two-way ANOVA’s were used for
data analysis (each for the assessed coordination and
communication among stakeholders in the materials
supply process, the perceived material quality control
and satisfaction with the quality of structures as
dependent variables and the level of education of the
participants in the construction project and the
duration of their working experience as independent
variables).
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4. Results

Table 2. shows that the mean of the assessed
coordination and communication in the materials
supply process (M=3.12; SD=0.67) and the evaluated
materials quality control (M=3.16; SD=0.71) were
relatively close to the midpoint of the measurement
scale (from 1 to 5). In other words, both the
management of coordination and communication

Table 2. Summary of applied two-way ANOVA

among the stakeholders in the building materials
supply process and the quality control of the
materials were evaluated as average. The obtained
mean of the satisfaction with the quality of structures
(M=2.71; SD=0.89) was lower than the midpoint of
the scale (from 1 to 5). It can be concluded that the
satisfaction of the surveyed participants in the
construction projects with the quality of structures
was lower than average.

Perceived
coordination and

Perceived building Satisfaction with the

communication

materials quality

quality of the

in materials supply control structures
process
. Working
Level of education experience N M SO N M SO N M  SD
(in years)
Primary education and Up to 5 years 19 3.18 .61 19 3.46 .35 19 3.00 1.0
secondary education More than 5 years 39 2.95 .62 39 2.88 .76 39 251 .85
Total 58 3.03 .62 58 3.07 71 58 2.67 .92
University degree Up to 5 years 31 3.32 .69 31 3.52 74 31 2.65 .80
More than 5 years 57 3.10 .54 57 3.05 .65 57 2.79 .90
Total 88 3.18 .61 88 3.22 72 88 2.74 .86
Total Up to 5 years 50 3.27 .66 50 3.49 .62 50 2.78 .89
More than 5 years 96 3.04 .58 96 2.99 .70 96 2.68 .89
Total 146 3.12 .61 146  3.16 71 146 271 .89

Two-way ANOVA results

The two-way ANOVA showed that the interaction
effect of the respondents’ level of education and their
work experience on the assessed coordination and
communication in the materials supply process and
on the assessed materials quality control was not
statistically significant (F(1, 142)=0.001, p>.05 and
F(1,142)=0.21, p>.05 respectively). Only the
interaction effect of the two study variables on
satisfaction with the quality of structures was
statistically significant (F(1, 142)=4.01, p<.05,
n2=.027). Hypothesis 3 was thus partially confirmed.

Regardless of their educational background, the
participants in the construction projects assessed both
aspects of the building materials supply process in a
similar manner on average and were relatively
dissatisfied with the quality of structures (main effect
of level of education; F(1, 142)=1.71, p>.05; F(1,
142)=0.91; p>.05 and F(1, 142)=0.06, p>.05). On
account of the results, it may be stated that
Hypothesis 1 was not confirmed.

The main effect of work experience on the
perceived coordination and communication among
stakeholders and assessed materials quality control in
the supply process was statistically significant (F(Z1,
142)=4.30, p<.05, n2=.029 and F(1, 142)=18.21,
p<.001, n2=.114). According to the respondents with
work experience of more than 5 years, coordination

328

and communication among the involved stakeholders
was managed at a slightly lower level compared to
the respondents with work experience of up to 5
years (M1=3.04 vs. M2=3.27). Study participants
with longer work experience assessed materials
quality control as relatively low in comparison to
their colleagues with work experience of up to 5
years (M1=2.98 vs. M2=3.49). It was found that
participants with various duration of work experience
did not differ in their satisfaction with the quality of
structures F(1, 142)=1.18, p>.05). Therefore,
Hypothesis 2 was partially confirmed.

5. Discussion

Building materials are necessary for any
construction structure. The completion of building
projects on time and within the planned budget
depends upon the required materials. Therefore, a
timely supply of materials of the requested quality
and quantity creates the conditions necessary to
follow the schedule and meeting the project deadline.

The building materials supply management is
influenced by many factors that affect the time and
costs of the given project and also the quality of the
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work performed. In addition, each construction
project is unique. This uniqueness has a direct
influence on the process of materials supply
management; it requires a special effort to
understand the problems of each project, to find
solutions for overcoming them and to implement the
project successfully. Therefore, this survey was
conducted to examine two aspects of the building
materials supply management: a) coordination and
communication among the parties involved in this
process, and b) materials quality control, as well as
the satisfaction with the quality of structures from the
perspective of the project participants with different
roles and working experience in the construction
sector in the Republic of Macedonia.

The findings of this research are consistent with the
study conducted in the UK construction sector [33]
indicating that most of the participants in
construction projects assessed the coordination and
communication in the materials supply process and
the control of the quality of the delivered materials as
average. Another recent study conducted in the
Macedonian construction sector [34] revealed similar
results. This implies that the attention should be
focused on improving the coordination and
communication among project participants. In line
with the suggestions given by many scholars (e.g.
[35], [36]), ICT implementation should be considered
as a valuable step to enhance the building materials
supply process, particularly the coordination and
communication among the parties involved in the
supply chain. Furthermore, power and specific
influence strategies should be used in order to
manage supply chain networks, as argued by Belaya
and Hanf [37].

It was found that the project participants are
dissatisfied with the quality of structures. In line with
this finding, special attention should be given to this
aspect as it is regarded as one of the key elements for
a) achieving better quality of structures, b)
minimising construction costs and delays, and c)
increasing the satisfaction of project participants with
the performed work. Similarly, Karnd [29] and
Yeung et al. [38] reported low satisfaction among
customers with the quality of the buildings. It can be
concluded that the performance of construction
projects should be on a higher level.

The findings also indicate that the project
participants, regardless of their role, perceived the
coordination and communication in building
materials supply management process and materials
quality control in a similar way. Respondents with
working experience of more than 5 years perceived
these aspects as relatively lower compared to their
colleagues with working experience of up to 5 years
who gave them higher scores. It seems that more
experienced construction project participants are
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more aware of the negative aspects of the materials
supply process compared to their less experienced
colleagues.

The interaction effect of the participants’ role in
the construction project and their working experience
on both aspects of the building materials supply
process was not significant. However, their role in
the construction projects and their work experience
together had, as was found, significant effect on the
satisfaction with the quality of structures. Each
construction project requires an effort to investigate
the materials management process in order to ensure
that the correct quality and quantity of materials are
available when required. In addition, management of
human resources in materials supply is another
important aspect of this process. It appears that
including the customers in this process could be
beneficial as well.

6. Conclusion

The research results revealed that both
coordination and communication among the involved
parties, as well as, control of the quality of the
building materials in the construction projects are at a
satisfactory level. In particular, the low degree of
satisfaction with the quality of structures should be
emphasized. Consequently, the integration of all the
parties in the materials supply management process
is required in order to establish conditions in which
the defined deadlines can be met and the contracted
projects can be finished on time.

The findings also call for an examination of the
satisfaction with the quality of structures from
various aspects. The reasons for the low levels of
satisfaction should also be explored.

The authors believe that this paper contributes to
the general body of knowledge in the area of human
resource management, the quality of building
materials in the supply chain process, and the overall
satisfaction with the quality of structures in
construction projects. The results of this empirical
study represent the basis for additional research in
the respective areas within the construction industry.
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