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Abstract: The quality of the construction services provided has always played an 
important role not only in maintaining the safety and proper functioning of the 
construction objects in question, but also in other related features, which will also be 
the subject of a research study with the target group of the construction objects in 
question in the Mazowieckie Voivodeship in Poland. 
This article explains the concept of quality and quality in terms of construction services. 
It indicates their essence and the process of implementation in the long-term 
perspective during the operation and exploitation of a building object. The process of 
quality assessment is based on the selection of contractors for construction works using 
fuzzy logic. The procedure of prequalification with the use of fuzzy sets was also used 
for such an assumed purpose.  
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1. Introduction 
Construction, technology and organisation of construction works, construction 
management, project management and construction companies, as well as the 
operation of construction facilities have been the subject of research and training of 
construction engineers for many years. During this time there has been a significant 
development of both the theory and the possibilities of its application to solve practical 
problems. New possibilities of analysis and design of construction processes have 
emerged, but also new needs of practice in managing these processes. Social, 
technical and economic requirements force comprehensive analyses and solutions to 
problems of construction, reconstruction, assembly, renovation or demolition and 
operation of buildings. A new comprehensive, systemic approach to solving these 
problems becomes necessary. New methods and techniques of analysis and design of 
construction works implementation become necessary. Such an approach has become 
the basic reason for the development of the engineering specialization in construction 
projects. It is connected with the attitude of the researcher and designer, which is 
directed to efficient and effective, from the point of view of social, technical and 
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economic conditions, solving construction problems. Moreover, it is assumed to use the 
achievements of other sciences to solve such problems (Björk 1992, Pärn 2017). 
In the literature on service quality assessment, we have several models: 
(Parasuramana, Zeithaml, Berry service quality model (gap model), Grönroos service 
quality model, Gummesson partial quality model, Grönroos and Gummesson integrated 
quality model (4Q).  
Ch. Grönroos presented a service quality model according to which the total quality 
perceived by the consumer (defining the image of the company) has two sources. In 
his model, Grönroos also emphasises the role of the company image in shaping the 
quality experienced by the consumer. A good corporate image can be a kind of filter to 
minimise the negative impact of possible mistakes which may affect the consumer's 
quality assessment (Grönroos 1984). 
A much more complex model of service quality, taking into account, apart from the 
effects of the service process (technical quality and relations), also the sources of 
quality, i.e. the quality of the project and the quality of production and delivery, was 
distinguished by E. Gummesson. He proposed that the company should introduce 
these four types of quality, the so-called 4Q, as "prerequisites for perceived quality and 
satisfaction". (Gummesson 1993) . 
However, the most extensive model is the service quality gap model proposed by A. 
Parasureman, V.A. Zeithaml and L.L. Berry. 
The authors assumed the existence of five gaps, the identification and elimination of 
which leads to an increase in the quality of services perceived by customers of a given 
pre-company. They have identified four internal gaps in the enterprise and one external 
one, which is influenced by the previous, emerging at the interface between the 
enterprise and the customer. The internal gaps are: -lue 1 - discrepancy between the 
expectations of the customer and the perception of these expectations by the 
management, -lue 2 - difference between the management's assessment of customer 
expectations and how to translate these expectations into appropriate quality norms 
and standards, -lue 3 - discrepancy between service quality norms and standards and 
the level of service provided, -lue 4 - discrepancy between the level of service provided 
and external forms of communication with the customer, -lue 5 - external gap defining 
the relationship between the quality received and expected (Czubała et al. 2006) . 
 

2. Prequalification process 
When planning a construction project, the contracting authority has to make a number 
of decisions that affect its course. One of them is to select the contractor for the 
construction works. One of the methods of assessing the competence of contractors 
applying for the contract is their initial selection. The Public Procurement Law does not 
provide for a pre-qualification procedure, understood as pre-selection of tenderers. The 
competencies of a contractor are usually verified only at the preliminary stage of the 
tender or negotiated procedure, which is not always beneficial. The survey shows that 
private procurers prefer contractors with whom cooperation has been successful in the 
past in subsequent contracts (Succar 2009, Curry et al. 2013). Nevertheless, only a 
small part of the contracting authorities have a procedure for their selection. 
Prequalification is a procedure that allows for the selection of competent contractors for 
specific projects. It also saves time and costs associated with the preparation and 
evaluation of tenders prepared by contractors considered unsuitable by the contracting 
authorities. Pre-qualification is therefore a procedure beneficial to both the contractor 
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and the contracting authority (Riley et al. 2003) . The essential elements of this pre-
qualification procedure are selection for a "permanent list", allowing for the selection of 
competent contractors, and "per project" pre-qualification, allowing for the selection of 
the most suitable candidates for a specific project. An example of a contractor 
evaluation procedure for the "permanent list" is presented. Pre-qualification "per 
project" is supported by various mathematical models. It is not an easy task to build a 
model that covers all conditions of the pre-qualification process. A large number of 
criteria are taken into account in the assessment of contractors, which in turn are 
characterised by appropriate sub-criteria. For many of them, the assessment is 
subjective and its measure is difficult to establish in an ambiguous way, e.g. "reputation 
of the contractor" important in the assessment. It is also not an easy task to agree on 
one common assessment scale for all criteria (Volk et al. 2014, Greenfield et al. 2013). 
An additional problem is the need to include many decision-makers in the evaluation 
model. In order to make it easier to overcome the related difficulties and to objectivise 
the procedure of selecting a suitable contractor, a mathematical model based on the 
fuzzy set theory has been proposed (Singh et al. 2011, Schmidt et al. 1998). 
Approximation of the problems of pre-qualification may make contracting authorities 
aware of the importance of proper selection of contractors. The procedure and the 
mathematical model may help contracting authorities to develop their own method of 
preselecting contractors, which is the most transparent for them, and also indicate the 
possibility of making more effective use of the information they have about contractors. 
The information contained in the study can therefore be treated as a starting material 
for the construction of the contracting authorities' own prequalification procedure  
(Permjakov 2014. Mbamali 2012, Singh et al. 2011). 
 
 
3. Methodology of research 
The basis for building a model of a quality management system for construction 
services is the application of a process approach to service management, and 
consequently the perception of the service in terms of process (Meyer 1997). 
An attempt was made to determine, on the basis of the largest construction sites, 
whether the management activities contribute to the improvement of quality in the 
process aspect. For this purpose, the 6 largest construction sites were selected and 
subjected to quality tests. A score-based quality assessment was carried out before the 
start of construction and after appropriate training and preparation (tab 1) (Baltsavias 
2004) . 
 
Table 1.  
Quality assessment of buildings 

Buildings Evaluation without quality 
process 

Evaluation with an advanced 
quality process 

Building A  65 68 
Building B   60 62 
Building C   61 66 
Building D   63 66 
Building E   64 67 
Building F   65 67 

Source: own research 
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At a materiality level of α = 0.05, can we believe that the quality processes contribute 
to the quality of the construction during the operation and operation of the building. 
 
H0 : µd = 0 (there is no difference between no or little quality factors and advanced 
quality processes). 
H0 : µd > 0 (after an advanced quality process the process quality is higher). 
 
Here we will use the significance test for the difference of the two averages from the 
two dependent samples. To determine the T-statistics let us calculate as follows (tab 
2): 
 
The evaluation calculations were based on a materiality test for the difference between 
the two average values of the two interdependent samples. The individual values were 
assigned according to Table 1 (see Table 1). 
Buildings A, B, C, D, E and F with a maximum scale of 100 and a minimum scale of 0 
(zero) were assessed. 
The evaluation concerned without the applied quality process (Table 1, column 2) and 
the evaluation with advanced quality process (Table 1, column 3). 
 
 
Table 2.  
Statistical calculation - Materiality test to determine T-statistics 

Χ1i Χ2i di (di -di)2
 

68 65 3 0 
62 60 2 1 
66 61 5 4 
66 63 3 0 
67 64 3 0 
67 65 2 1 

  18 6 
Source: own research 

 
The assessment was based on the materiality test for the difference between the two 
averages from the two dependent samples. 

The test is a statistic (1) 
 

(2) 
 

(1) and (2) formula for the significance test for the difference between the two mean 
values of the two interdependent samples (Hogg et al. 2005). 
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Since α = 0,05 , o the rejection area H0 is right-handed, therefore tα = 2,015 (for 2 α = 
0,10 and n-1 = 5 degrees of freedom (from the critical values of the t- Student 
distribution).  
Since T= 6,74 > 2,015 , there fore H0 is rejected. This means that the long-term quality 
process is better/efficient in quality than in a shorter time. 
 
4. Results 
The figure below shows the quality in terms of the construction service in process terms, 
taking into account the quality of the process towards entry and exit quality. Individual 
organisational and technical conditions are also indicated, as well as a qualitative 
approach in the context of the client, employees and service companies, indicating the 
benefits (Singh et al. 2011). 
 

 
Fig. 1. Construction service in the process aspect 

Source: own research 

 
The construction service in process terms has an input, processing and output vector. 
Within the input vector defining the quality of the construction service input, it stands 
out (Ashford 2002, Huang et al. 2013):  

 technical conditions (among others: projects, plans, regulations, place of service 
provision, machines, equipment, tools, materials, knowledge and experience of 
employees), 

 organisational conditions (such as: preparation for service provision, time and 
organisation of the service provision process, attitude and motivation of 
employees). 

Processing process in relation to a construction service is the process of its provision 
in which there is interaction between the client, employees and the service company.  
The output quality based on the output vector of a construction service indicates 
measurable and non-measurable benefits resulting from the process of service 
provision, such an outcome of the service (e.g. the constructed facility) and customer 
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satisfaction resulting from meeting their needs and expectations (in relation to cost, time 
and subjective features that the customer assesses) (Bowman-Amuah 2002) .  
The construction service in process terms has an input, processing and output vector. 
Within the input vector defining the quality of a construction service input, the input 
vector includes technical conditions (such as: projects, plans, regulations, place of 
service provision, machines, equipment, tools, materials, knowledge and experience of 
employees), organisational conditions (such as: preparation for service provision, time 
and organisation of the service provision process, attitude and motivation of employees) 
(Barton et al. 2003) . 
Processing process in relation to a construction service is the process of its provision 
in which there is interaction between the client, employees and the service company.  
The output quality based on the output vector of a construction service indicates 
measurable and non-measurable benefits resulting from the process of service 
provision, such as: the material result of the service (e.g. built object) and customer 
satisfaction resulting from meeting their needs and expectations (in terms of cost, time 
and subjective features (Kibert 2016). 
 
5.Discussion 
The basis of the model is a process service with an input, processing and output vector. 
The input vector is composed of previously presented technical and organizational 
conditions, needs and requirements of the client in the scope of the expected 
construction service, legal regulations, procedures and rules governing the provision of 
this type of service as well as methods and tools of construction service quality 
management. The processing process, i.e. the process of providing a construction 
service, includes its course based on the quality aspects highlighted, such as: time, 
cost, compliance with the project, safety and ecology.  
The output vector is the result of the service process, i.e. meeting customer needs and 
expectations based on the obtained level of service quality and a rich set of information.  
As part of the process-oriented quality management function there is a repetitive cycle 
of activities, including the management of resources (human, material, financial, 
information) necessary for quality assurance and process planning, process 
management and organisation (with leadership and motivation), control of the results 
of the service, which are then measured and analysed for continuous improvement of 
quality, affecting the management of resources and planning of the next service. 
The dynamic development of the service and construction sectors defines the need for 
knowledge development in the field of building services quality management. Based on 
the achievements to date. 
The scientific and modern economy characterised by dynamic changes in the 
environment is indicated as a process approach among the most effective approaches 
to management.  
The process approach is only applied to services when the service is perceived as part 
of the process. Thanks to the translation of management theory into the process aspect, 
it becomes possible to manage the quality of services in the process.  
The selection of a construction contractor is one of the most important decisions made 
at the stage of planning a construction project. Construction contractors are mainly 
selected in tender modes, where the competence of bidders is usually checked only at 
the initial stage of the procedure, which is not always beneficial. At the same time, the 
number of procedures in which only the price is the final criterion for selecting an offer 
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is growing. These conditions make it particularly important to properly assess the 
contractor's suitability to perform the tasks entrusted to it. One of the methods of 
assessing the competence of contractors applying for the contract is their pre-selection 
 
 

 

 
Fig.2. Model of the quality of construction services provided in the long-term perspective 

during the operation and exploitation of a building object 
Source: own research 

 
 
6.Conclusion 
Quality is a complex issue, which can be defined in terms of various aspects. The basic 
division includes the definitions of quality in legal terms (quality as adherence to formal 
provisions contained in legal acts), economic (quality as a set of properties defining the 
usefulness of a product), technical (quality as a set of properties defining the usefulness 
of a product), sociological (quality as the opinion of customers about the characteristics 
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of a product) and philosophical (quality as a set of components with specific 
characteristics)  
On the basis of the presented quality dimensions, a wide range of studies characterizing 
the concept of quality was created. The most frequently quoted literature on the subject 
defines quality as the degree to which a product meets the requirements specified by 
customers, meaning the satisfaction of their needs and expectations. It is emphasized 
that quality is a subjective term and that quality is never perfect, but within the 
improvement process one should aim at to achieve it. 
The multidimensionality of the concept of quality also translates into the characteristics 
of the term service quality, which was created as an attempt to translate theoretical 
considerations on quality into service characteristics. The result of these studies is five 
sets of criteria of origin. 
The first group includes product definitions, according to which the quality of service 
depends on the units of benefit that the service provides to the recipient. The process 
approach defines service quality as the level of service compliance with the adopted 
standard. Demand characteristics, the recent popularity of the service, due to its 
customer orientation, indicates that quality of service is about meeting customers' 
needs and expectations. The last group of value-oriented services understand quality 
of service as the ratio of benefits resulting from it to the price the customer pays to use 
it. The last group of philosophical definitions indicate the abstract nature of quality of 
service, which is a service experience. 
Management as a separate issue can be defined as a set of activities (including 
planning, organising, guiding, controlling and motivating) that affect resources 
(financial, physical and operational, as well as the functioning of the organisation and 
the achievement of its goals. 
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