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IT reliability and the results of accredited laboratories
functioning in Poland

Abstract. The article indicates the need to apply IT solutions in research and reference laboratories operating in Poland in the context of measurable
benefits. The results of empirical studies carried out in 84 laboratories are presented. Most of the surveyed entities declare the use of standard
(typical) information systems, and almost three-fifths use specialized software dedicated to the laboratory's field of activity. Oddly enough, entities
declaring the implementation of typical IT solutions have lower performance parameters than those that do not. The analysis confirms that the use of
(reliable) IT in research and reference laboratories allows to achieve measurable benefits in these entities in all areas of their functioning. Reliable IT
supports, among others, processes in the laboratory (including identification and elimination of possible disturbances), has a positive impact on the
quality of services, management efficiency and increases the level of competitiveness.

Streszczenie. W artykule wskazano na konieczno$c¢ stosowania rozwigzan IT w laboratoriach badawczych i wzorcujgcych funkcjonujgcych w Polsce
w kontekscie mozliwych do uzyskania, wymiernych korzysci. Przedstawiono wyniki badar empirycznych przeprowadzonych w 84 laboratoriach.
Wiekszos$¢ badanych podmiotéw (trzy czwarte) deklaruje stosowanie standardowych (typowych) systemoéw informacyjnych, a prawie trzy pigte
postuguje sie specjalistycznym oprogramowaniem dedykowanym dla obszaru dziatalno$ci laboratorium. Co do$¢ dziwne, organizacje deklarujgce
wdrozenie typowych rozwigzan IT odnotowujg nizsze parametry wynikowe niz te, ktére ich nie stosujg. Analiza potwierdza, ze stosowanie
niezawodnego IT w laboratoriach badawczych i wzorcujgcych pozwala na osiggniecie w tych podmiotach wymiernych korzy$ci we wszystkich
obszarach ich funkcjonowania. Niezawodne IT sprzyja m.in. prawidfowym przebiegom proceséw w laboratorium (w tym identyfikacji i eliminacji
ewentualnych zaktéceri) wptywa pozytywnie na jako$¢ ustug, sprawno$c¢ zarzgdzania i podniesienie poziomu konkurencyjnosci laboratoriow.
Wzrostowi niezawodno$ci IT towarzyszy wzrost parametréw wynikowych funkcjonowania badanych laboratoriéw (Niezawodnosé IT a rezultaty

akredytowanych laboratoriéw badawczych i wzorcujacych funkcjonujacych w Polsce)
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Introduction

Previous research carried out in research and reference
laboratories operating in Poland and having an accredited
management system were related to many aspects of their
functioning. In particular, in 2010-2017, empirical studies
were carried out aimed at: analysis of the process and
effects of implementation of management systems
according to ISO / IEC 17025, also in the context of the time
of use of these systems (Bienkowska, 2012), identification
of TQM compliance in laboratories (Bienkowska, 2013),
analysis of the relation between TQM maturity and results
obtained by laboratories (Bienkowska, 2015), or discussion
on the process of building relationships based on trust
(Bienkowska et al., 2017).

One of the current aspects of laboratories operations is
the use of information technology (IT) in the process of
shaping the quality of the research service. Nowadays it is
obvious that the collection, processing and transfer of data
is not possible without proper IT support (Bienkowska &
Tworek, 2018). For this reason, the aim of this study is to
diagnose the use of IT solutions in research and reference
laboratories operating in Poland. The paper describes the
results of empirical studies conducted among 84
laboratories. They constitute research material allowing to
verify the hypothesis: the higher is the IT reliability in
research and reference laboratories, the higher are the
measurable benefits obtained by these units in all areas of
their functioning.

1. The Quality Of The Research Service And The Use Of
It In The Process Of Its Development

The quality of research and reference services is
obtained by the laboratory as a result of the implementation
of activities included in the process of its provision. This
process, in general, includes both technical and managerial
activities. Technical activities relate to individual phases of
the service implementation, i.e. from the moment of
identifying the customer's needs and expectations, selecting
research methods and technical base, purchasing,
supervising measurement and research equipment,

validating test methods, testing or calibrating, through
verifying, interpreting and preparing results, delivering
results to the customer and receiving feedback - thus until it
is determined whether expectations have been met.
Management actions are including the implementation of all
management functions at strategic, tactical and operational
levels in relation to all technical activities (BieAkowska &
Bienkowski, 2012).

At every stage of the broadly understood research and /
or reference service it is possible (and even necessary) to
use IT solutions. Wattanasri and colleagues (2010)
emphasize that IT (namely laboratory information systems
(LIS)) is one of the elements whose importance in the
context of quality of accredited laboratories has been
growing in recent years. Other authors also emphasize that
adequately selected and implemented IT is a factor not only
potentially affecting the quality of laboratory operations, but
also a condition for their ability to function in the modern
world (Bienkowska & Tworek, 2018; Radisic-Biljak et al.,
2012). In the literature, the role of IT in information flow
management in laboratories is also emphasized (Radisic-
Biljak et al., 2012), in particular in the supervision of
documentation - in the process of creating, approving,
distributing, reviewing and archiving documents (Berwouts
et al., 2010), in knowledge management of laboratory
employees (Wattanasri et al.,, 2010) and in standardization
and automation of tasks performed in laboratories
(Sepulveda and Young, 2013).

However, it should be emphasized that nowadays
analysis of IT solutions in organization cannot be limited
only to the analysis of the frequency of their use. In a world,
where almost every organization (including research and
reference laboratories) uses some kind of IT solutions
(Chan, 2000), one should look for a method of their analysis
allowing to assess their actual usefulness and adaptation to
the needs of the organization. In this article, the analysis of
IT reliability in the organization (based on the IT reliability
model developed by Tworek (2016, 2018)) was used for this
purpose. IT reliability is a measurable property of IT in
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organization, useful for their control and management,
identifying their level of quality and indicating potential
problems. Therefore, reliability can be understood as
effectiveness of IT components critical to its proper
functioning. On this basis, Tworek (2016) proposed the
model of IT reliability in the organization, which consists of 4
elements: system reliability (including usage reliability),
reliability of information contained in this system and
reliability of technical support of the system. This model will
be used to assess IT reliability in research and reference
laboratories.

2. Research methodology

Empirical studies in research and reference laboratories
operating in Poland were carried out in June-September
2018. The aim of the research was to diagnose the use of
IT in the analyzed units. The research tool was a
questionnaire. The research covered laboratories having an
accredited management system whose email addresses
were on PCA websites (access: www.pca.gov.pl, dated 5-
6.06.2018). The research was anonymous. The
questionnaire included the following questions:
» identifying whether IT solutions used in laboratories are
based on typical software, or whether specialized software
is used, dedicated to areas of activity in which the
laboratory operates;
* measuring IT reliability in an organization according to
the methodology of K. Tworek (2018) specifying reliability of
system, usage, information and technical support building
overall IT reliability;
» referring to the results of laboratory operation in the
areas of: quality, customers, processes, financial situation,
management efficiency and the competitiveness of
laboratories.

The questionnaire also included questions concerning
selected characteristics of entities to determine the
structure of the examined laboratories.

3. Research sample characteristic

The population of research and reference laboratories
having an accredited management system is equal 1384
entities (including 1251 research laboratories and 133
reference laboratories). In the conducted empirical studies,
84 Polish accredited laboratories were tested, which
constitutes about 6 percent of the population. The sample is
not representative, but it can be used to study general

Table 1. Number of laboratories in different groups. Source: own work

trends observed in the surveyed entities. The structure of
respondents was characterized primarily due to the
organizational form of the laboratory, its size, duration of
laboratory operation and accreditation as well as the
position occupied by the respondent. The numbers of
laboratories in particular groups are shown in tab. 1. The
average time of functioning of tested laboratories was equal
almost 20 years (SD = 19.66), and the average
"accreditation period" equals over 5 years (SD = 5.45).

4. Research results
4.1. The use of IT in the tested laboratories

The results show that 85.7% of the tested laboratories
use typical IT solutions (e.g. Microsoft Excell, Access), but
slightly less, although also more than half: 66.6% use
specialized IT solutions dedicated to the laboratory's field of
activity. The organizational form of the laboratory does not
affect applied (typical or specialized) IT solutions. The size
of the laboratory is also not a factor differentiating the use of
typical solutions. However, it can be stated (with the x2 test
— statistically significant differences were indicated), that in
larger laboratories, i.e. employing more than 10 people,
specialized software is used more often than in smaller
entities (x2(3, N = 86) = 10,004, p = 0,019). An interesting
result was obtained during the analysis of the length of
operation of the laboratories and their accreditation in the
context of IT implementation. Initially, it was shown that the
longer the laboratory operates, the less frequently it uses
typical solutions, and more often uses specialized ones. In
the case of the length of operation with accreditation there
are no such relations, although there is a statistically
significant positive relation between two variables: the
longer the laboratory operates, the longer the time it
operates with accreditation (the value of the Spearman
correlation coefficient: r (64) = 0,460**, p < 0,001).

4.2. IT reliability in the tested laboratories

To assess IT reliability in the examined laboratories, 4
elements of the IT reliability model were used: system
reliability (software and hardware), usage reliability,
information reliability and support service reliability.
Descriptive statistics of those variables are presented in
tab. 2. Table . also presents the average values of the
variables studied for laboratories with typical and
specialized IT solutions.

Numner of laboratories in groups: Number [%]

Individual entity 30 36,2

Org?nlzatlon Part of Higher Education Institution 6 7,2

orm

(n=83) Part of R&D Department 16 19,2

Different 31 37,4

Over 5 people 17 20,3

Number of 6-10 people 18 214

employees

(n=84) 11-20 people 18 21,4

Above 20 people 31 36,9

Administrative personel 7 8,4

Re(srf):géj)ent Executive personel 31 37,4

Manager of the laboratory 44 53,2

Table 2. IT reliability — sample characteristics. Source: own work
Variables N i BT M sD M for typical M for specialized IT
IT solutions solutions

System reliability 74 1,00 5,00 3,73 | 0,59 3,65 3,63
Information reliability 83 1,00 5,00 3,85 | 0,66 3,72 3,60
Support service reliability 79 1,00 5,00 3,33 | 0,79 3,38 3,39
IT reliability 72 1,02 5,00 3,61 | 0,61 3,56 3,56
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Table 3. The use of IT solutions and laboratories performance parameters. Source: own work

Use of
Laboratories performance parameters | typical IT | N M SD t
solutions:
i YES 72 | 2,18 | 1,47
Every year, we increase revenues from our 1(82) = -2,43; p = 0,017
operations. NO 12 | 3,25 | 0,87
iti i YES 72 | 2,20 | 1,12
The level of our.competltlveness is #(82) = 3,07; p = 0,003
constantly growing. NO 12 3,41 1,92
; i YES 72 | 3,48 | 0,55
The accredited _management system in the #82) = -2,07; p = 0,041
laboratory functions efficiently. NO 12 | 3,83 | 0,39
Table4. Correlation between IT reliability (system, information and support service) and laboratories performance parameters. Source: own
work
System reliability Information Support service IT reliability
reliability reliability
The quality of services in our laboratory is high. r(74)=0,411" r(83)=0,352" r(79)=0,377" r(72)=0,467"
p<0,001 p=0,001 p=0,001 p<0,001
The quality of our laboratory services is constantly increasing. | r(74)=0,315" r(83)=0,260" r(79)=0,301" r(72)=0,347"
p=0,006 p=0,018 p=0,007 p=0,003
We have a permanent group of loyal customers. r(74)=0,284 r(83)=0,286" r(79)=0,234 r(72)=0,339"
p=0,014 p=0,009 p=0,038 p=0,004
We manage to win new clients every year. r(74)=0,437" r(83)=0,334" r(79)=0,237 r(72)=0,388"
p<0,001 p=0,002 p=0,036 p=0,001
All processes in our laboratory run without major disturbances.| r(74)=0,567" r(83)=0,509" r(79)=0,312" r(72)=0,518"
p<0,001 p<0,001 p=0,005 p<0,001
The existing disturbances in the course of processes are r(74)=0,509" r(83)=0,512" r(79)=0,222" r(72)=0,448"
immediately identified. p<0,001 p<0,001 p=0,049 p<0,001
The identified disturbances in the course of processes are r(74)=0,420" r(83)=0,421" r(79)=0,215 r(72)=0,393"
immediately eliminated. p<0,001 p<0,001 p=0,057 p=0,001
Every year, we increase revenues from our operations. r(74)=0,262" r(83)=0,254 r(79)=0,275 r(72)=0,325"
p=0,024 p=0,021 p=0,014 p=0,005
We are constantly reducing the costs of our operations. r(74)=0,226 r(83)=0,224 r(79)=0,218 r(72)=0,269
p=0,053 p=0,041 p=0,054 p=0,022
The level of our competitiveness is constantly growing. r(74)=0,344" r(83)=0,296" r(79)=0,236" r(72)=0,360"
p=0,003 p=0,007 p=0,036 p=0,002
Organization management is efficient. r(74)=0,412" r(83)=0,279 r(79)=0,371" r(72)=0,424"
p<0,001 p=0,011 p=0,001 p<0,001
Orders are processed on time. r(74)=0,441" r(83)=0,366" r(79)=0,169 r(72)=0,374"
p<0,001 p=0,001 p=0,136 p=0,001
The accredited management system in the laboratory r(74)=0,396" r(83)=0,279 r(79)=0,271 r(72)=0,375"
functions efficiently. p<0,001 p=0,011 p=0,016 p=0,001

IT reliability in tested laboratories is assessed as a
relatively high (M > 3.6 for all variables except for the
reliability of support service, which is averagely rated lower,
although still positive - M = 3.33). The obtained results also
indicate that laboratories, which use typical IT solutions
have a significantly higher level of information reliability than
laboratories, which use specialized solutions (AM = 0,12).
Typical IT solutions are much more flexible and offer
greater opportunities to adapt to the information needs of a
particular organization than specialized IT solutions, which
usually provide standard functionalities, which do not offer
the possibility of any customization. It is also worth noting
that almost all laboratories filled in the part of questionnaire
concerning information reliability (83 out of 84 tested
laboratories), while the part concerning system reliability
was omitted by 9 respondents. Moreover, it was the
component of IT reliability averagely assessed more
positively than others (M = 3,85, which is the highest value
from all IT reliability components). It shows that reliability of
information is an important factor in research and reference
laboratories, and necessity for its management is
understood by respondents well.

4.3. The use and reliability of IT and the performance
parameters of tested laboratories

In order to verify the impact of using typical and
specialized IT solutions on laboratories performance

parameters, analysis was carried out using Student's t-test
for independent tests. Performance parameters of the
laboratories were compared between those, which declare
the implementation of typical and specialized IT solutions
and those, which declare the lack of its implementation. For
three performance parameters, the analysis of the Student's
t-test showed statistically significant differences between
laboratories using and not using typical IT solutions (see
table 3). It should be emphasized that if laboratory does not
use typical IT solutions, its performance parameters are
better, while the use of specialized IT solutions positively
influences some of the presented performance parameters
(which is shown by the average values, but unfortunately is
not confirmed by the Student's t-test).

The relations between IT reliability and the laboratories
performance parameters was analyzed using r-Pearson
correlation, assuming a critical level of significance of 0,05.
Correlation coefficients for all analyzed components of IT
reliability and laboratories performance parameters are
summarized in tab. 4.

Empirical research results, presented in table 4, clearly
indicate that there is a statistically significant correlation
between IT reliability (and the reliability of the system itself,
the information contained therein, and its support service)
and the laboratories performance parameters. The
strongest relation occurs between IT reliability and variable
JAll  processes in our laboratory run without major
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disturbances” (r = 0,518, p = 0,001) and ,The quality of
services in our laboratory is high” (r = 0,467, p = 0,001). In
addition, it is worth noting that almost in every case, the
reliability of the system itself is the component of IT
reliability characterized by the highest correlation values (in
the case of ,All processes in our laboratory run without
major disturbances” it achieves the highest result for all
analyzed correlations: r = 0,567, p = 0,001). The reliability
of information shows a lower level of correlation with
performance parameters, although still statistically
significant - the strongest correlation occurs with the
variable: ,The existing disturbances in the course of
processes are immediately identified” (r = 0,512, p = 0,001).
The reliability of support service often shows a significantly
lower level of correlation with performance parameters (the
strongest correlation occurs with the variable ,The quality of
services in our laboratory is high” (r = 0,377, p = 0,001)),
and in some cases the correlation is statistically
insignificant. Finally, it should be noted that relatively weak
dependencies, or their lack, were indicated between IT
reliability in all analyzed aspects and the level of revenues
and costs of the laboratory's operations. This is of course
perfectly understandable, because IT reliability can only
indirectly affect these specific performance parameters. The
increase in revenues is directly influenced by the acquisition
of new customers (r = 0.582, p <0.001), disturbance-free
course of processes (r = 0,366, p < 0,001) and high quality
of service (r = 0,325, p = 0,002). The reduction of the costs
of the laboratory's activity is most strongly affected by the
acquisition of new clients (r = 0.333, p = 0.002) along with
the disturbance-free course of processes (r = 0.220, p =
0.041), which are influenced by reliable IT.

5. Conclusions

The presented research results allow for the positive
verification of the hypothesis formulated in the introduction,
which states that the higher is the IT reliability in research
and reference laboratories, the higher are measurable
benefits obtained by these entities in all areas of their
operations. Moreover, the results show that IT reliability
(especially system reliability) has a strong relation primarily
with the correct course of processes in the laboratory and
then (as a result) with the quality of services performed in it.
It is consistent with the view of Radisic-Biljak and
colleagues (2012), that the role of IT in information flow
management in laboratories has a potential to influence the
course of processes for their benefit. What is more,
information reliability has the strongest relation with the
identification of disturbances in the course of processes,
which means (assuming the right direction of impact) that
the quality of information provided by IT to laboratory staff
and decision makers (in particular, information accuracy
and relevance) affects the rate at which weak signals are
captured and the ability to remove disturbances effectively.
However, a certain lack of trust in IT from laboratory staff is
surprising. The very fact of using IT (typical and specialized)
is critically assessed by the respondents. Laboratories that
declare the implementation of typical or specialized IT
solutions declare lower performance parameters than those
in which these systems are not used. This probably means
that the very fact of IT implementation is not important, but
its reliability, which seems to be confirmed in the results of
the research presented above. Once again, it seems to be
consistent with the views from the literature (Chan, 2000;
Tusubira & Mulira, 2004). Tusubira and Mulira (2004) are
underlining that nowadays emplyees of every kind of
organization are forced to use IT solutions on daily basis
and there is a need for shaping those solutions in a way,

which will allow those organizations to obtain benefits from
their use.
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