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1 INTRODUCTION

1.1 Topicality of the research

The medical device industry has undergone major changes as a result of digitalisation, and
manufacturers are constantly being forced to review and optimise their business processes to
meet new competitive conditions (Heif3, 2017). Driven by various disruptive changes, such as
an ageing population, the practice of medicine, and the spread of connectivity and mobile tech-
nology (Fiaidhi et al., 2016), the demand for innovative medical products and services is in-
creasing. Therefore, the importance of information and communications technology (ICT) in
the medical device industry continues to grow, with particular emphasis on its potential to sup-
port enterprises and improve their effectiveness and efficiency (Gomes and Romao, 2018). The
adoption of ICT in healthcare in Europe aims to improve the quality, accessibility, and effec-
tiveness of health products and services for all citizens (Ammenwerth et al., 2004). As a result,
more and more medical device manufacturers rely heavily on software applications to develop
medical products that help patients lead better lives (Skierka, 2018). Thus, software has become
a significant economic factor and occupies an important role in the critical functions of medical

devices (Alemzadeh et al., 2013).

The medical device industry in Europe is one of the sectors that is actively regulated by
directives (Foe Owono, 2015). In particular, regulations and laws influence the ordering, man-
ufacturing and delivery of medical devices, as well as a multitude of other activities in the areas
of manufacturing, research and development, or quality assurance (Bendale et al., 2011). Com-
panies that violate regulatory policies when developing medical products not only risk high
financial penalties and the loss of their reputation, but also endanger the health of the patient.
Against this background, the regulations require specific documentation on product safety, ef-
ficacy, quality and purity (Yogesh et al., 2015) in order to be able to identify the source of error
retrospectively in the event of damage (Wingate, 2010). To comply with these regulatory re-
quirements, medical device manufacturers are required to develop, implement and apply quality
assurance methods and procedures. As a result of the growing number of ICTs that have
emerged as a result of the ongoing digitalisation of companies, the regulatory authorities are
demanding more stringent quality assurance measures for the validation of computer and soft-
ware systems (Agalloco, 2007). In order to comply with this requirement for computer system
validation (CSV), it is essential for medical device manufacturers that all ICTs involved in the
aforementioned processes are validated as well as supported and controlled by procedures and

documentation that ensure their conformity (Bendale et al., 2011).



However, CSV implementation is not only necessary due to legal regulations, but also
from economic, social and technological perspectives (Faris, 2006; Fu, 2011; Thirumalai and
Sinha, 2011; Vogel, 2011). The problem for many medical device companies is that the regu-
lations only require the implementation of CSV (e.g., FDA, 2002; ISO, 2016), but information
about the scope of CSV as well as a detailed procedure are lacking (Veverka, 2002; von Culin,
2011). Therefore, to ensure compliance with regulatory requirements, the challenge for manu-
facturers is to determine which information technology (IT) and software systems need to be
validated and how much validation is appropriate (McDowall, 2005; Hrgarek, 2008). While
larger companies in general have sufficient resources to outsource CSV to external service pro-
viders, the implementation and application of CSV in small and medium-sized enterprises
(SMEs) is often tedious and complicated due to limited resources, e.g., lack of human resources

or insufficient financial resources (Razak et al., 2009; Buschfeld et al., 2011).

Nevertheless, SMEs play an essential role in economic growth in the European Union
(EU), as they are responsible for an important share of the gross domestic product and provide
a large employment pool, thus alleviating poverty and unemployment (Antlova, 2014; Vasiljeva
etal., 2017). However, SMEs are exposed to strong competitive pressure (Antlova, 2014; Heis,
2017). Particularly in the context of highly regulated industries, such as the medical device
industry, SMEs need to effectively deploy and combine their physical, human and organisa-
tional resources in order to survive and succeed (Cicea et al., 2019). Given their limited re-
sources, however, SMEs need to identify and exploit other means to improve their competitive-
ness and performance (Antlova, 2014; Cicea et al., 2019). Environmental factors such as regu-
lations and approvals in medical markets have a major impact on the economic success of SMEs
in this industry, especially when the competitive advantage is based on the relevant regulatory
know-how (Chatterji, 2009; Heil3, 2017). Medical technology companies are able to develop
long-term competitive advantages and, in turn, achieve superior firm performance only if they
manage to efficiently and successfully implement the business processes prescribed to them by

the regulatory authorities against the competition (Cicea et al., 2019).

The previously described CSV is one such regulatorily prescribed business process and
the subject of this doctoral thesis. The analysis of various literature related to the CSV topic
shows that there are several research gaps in the definition of the term CSV and in the imple-
mentation of CSV procedures (Schonberger, 2018). The extent of these research gaps and the
efforts to bridge them are explained and discussed in detail in this doctoral thesis. Based on real
data from selected medical device manufacturers in Latvia, the author of this doctoral thesis

observed that CSV has a significant impact on the firm performance of SMEs in the medical

device industry. To provide managers of SMEs in this industry with guidelines for generating
business value through CSV, the author developed a management model for efficient CSV im-
plementation taking into account macro- and microeconomic environmental impact factors.
Furthermore, in order to eliminate the existing ambiguities regarding the subject of CSV, this
doctoral thesis provides a new and clear definition of the term CSV. Thus, this doctoral thesis
represents a contribution to research, especially in the fields of management science and eco-

nomics and business.

1.2 Object, subject and research questions

The object of the research is SMEs from the medical device industry in Latvia.
The subject of the research is the impact of CSV on firm performance.
The main research question (RQ) is twofold and can be formulated as follows:

e RQLI: Is there an impact of CSV on the firm performance of SMEs in the medical device
industry?
e RQ2: How can the impact of CSV on firm performance be captured in a management

model for SMEs in the medical device industry?
RQ1 encompasses the following research questions:

e RQ3: Is there a causal relationship between IT resources, IT-enabled dynamic capabilities
(DCs), CSV and the firm performance of SMEs in the medical device industry?
e RQ4: Are the effects of IT resources on the firm performance of SMEs in the medical

device industry mediated by CSV?
RQ2 encompasses the following research questions:

e RQS5: Which SME-specific approaches to CSV in the medical device industry are dealt
with in the scientific literature, and what differences or similarities do these approaches
have?

e RQ6: What macro- and microeconomic environmental factors should a management
model include to enable SMEs in the medical device industry to benefit from improve-

ments in firm performance through CSV?

1.3 Research goal and hypotheses
The main goal of the doctoral thesis is to determine the impact of CSV on the firm performance
of SMEs from the medical device industry and to develop a management model to provide man-

agers of SMEs in this industry with guidelines for generating business value through CSV. The



following research hypotheses (H), which aim both to answer the previously formulated re-

search questions and to achieve the research objective, are derived from the conceptual model

(see Figure 2.5) and formulated as follows:

1.5

H1: IT assets have a positive effect on CSV.

H2: IT capabilities have a positive effect on CSV.

H3: The effect of IT assets on CSV is positively moderated by IT-enabled DCs.
H4: The effect of IT capability on CSV is positively moderated by IT-enabled DCs.
HS5: CSV has a positive effect on firm performance.

H6: The effect of IT assets on firm performance is mediated by CSV.

H7: The effect of IT capability on firm performance is mediated by CSV.

Main arguments in the doctoral thesis

CSV has a significant positive impact on firm performance.

CSV partially mediates the impact of IT assets on firm performance and fully mediates

the impact of IT capabilities on firm performance.

A significant impact of IT assets on CSV could not be confirmed, which is quite surpris-
ing as knowledge about IT assets, and accordingly IT infrastructures and business appli-

cations, is essential for planning and implementing CSV.

A significant impact of IT-enabled DCs as a positive moderator in the relationship be-
tween IT assets and IT capabilities on CSV also could not be confirmed. This is due to
the fact that mainly micro-enterprises with less than ten employees participated in the

survey and IT-enabled DCs have not yet been able to develop in these enterprises.

Research tasks

In consideration of the research goal and the derived hypotheses, this doctoral thesis intends to

accomplish the following main research tasks:

1.

To examine the origin of CSV, its development and its necessity for the medical device

industry.

To develop a critical analytical review of the scientific literature on ICT, CSV and firm
performance in SMEs based on an in-depth literature analysis and an extended theoretical

analysis.

To develop a conceptual model that proposes specific cause-effect relationships between
IT resources as the independent variable and firm performance as the dependent variable,

mediated by CSV and moderated by IT-enabled DCs.
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1.6

1.7

To conduct empirical research to verify the hypotheses derived from the conceptual
model, based on two primary data collection methods: an online survey and expert inter-

views.

To analyse the data collected from the online survey to verify the research hypotheses,

based on quantitative and qualitative statistical methods.

To develop a management model for the implementation and application of CSV in SMEs

based on the results from the hypothesis tests and from the expert interviews.

To provide conclusions and recommendations for the implementation and application of

CSV in SME:s in the medical device industry.

The theses presented for defence
CSV has a significant impact on the firm performance of SMEs in the medical device
industry and is therefore a key factor in improving product quality, customer satisfaction

and the competitiveness of the company.

The IT assets and IT capabilities of SMEs in the medical device industry in conjunction

with the mediator of CSV explain variations in the firm performance of SMEs.

The implementation and application of CSV in SMEs in the medical device industry in
accordance with the applicable regulatory directives requires comprehensive manage-
ment knowledge of the company’s existing IT resources, business processes and medical

products.

The IT personnel employed by the company and their training, experience and knowledge
is a decisive factor influencing the implementation and application of CSV in medical

device companies.

The results of the online survey and expert interviews reveal that CSV in Latvian medical
device companies is an integral part of the production of medical devices and thus a clear

indication of high-quality medical devices from Latvia.

Research design

The research design of the doctoral thesis consists of four main phases (see Figure 2.6), which

are briefly explained below.

In the first phase of the research, problem identification, the current state of the scien-

tific literature is determined and evaluated using a systematic literature review. The primary

aim of the review is to obtain a comprehensive overview of the current status of the literature

that can explain the relationships between the constructs in the conceptual model (see Figure



2.5). For this purpose, various scientific databases were selected and searched for appropriate
literature based on an extensive keyword search. In the end, a total of 236 publications were
identified, of which most are journals, followed by conference proceedings and books. In gen-
eral, the literature review provides an overview of the content and thematic orientation of the
related scientific literature and contributes to the improvement of the conceptual model and to

the strengthening of the associated hypotheses

To answer the main research questions, the aim of the second phase of the research, data
collection and data validation, is to collect real data from selected Latvian medical device
manufacturers to assess the current situation regarding CSV implementation. The data were
gathered through a survey based on an online questionnaire, which included 63 questions re-
lated to the constructs of the conceptual model. A total of 82 companies, representing the entire
population of SMEs in this industry sector in Latvia, were contacted by e-mail to participate in
the online survey. Finally, 28 useable questionnaires were considered, yielding a valid response

rate of 34.14%.

The third phase of the research, data analysis and data interpretation, is concerned
with the empirical analysis and interpretation of the data obtained from the online survey. To
prevent the interpretation of the collected data from resulting in incorrect statements due to
possible biases, a validation of the measuring instruments and an evaluation of the measuring
properties was performed in advance. In addition to qualitative analysis, which in turn provides
information on the current state of the implementation and application of CSV in the medical
device industry in Latvia, the results are also quantitatively evaluated by the method of struc-
tural equation modelling (SEM), which allows for an empirical verification of the hypotheses

formulated.

In the fourth phase of the research, evaluation of the results, the findings of the statis-
tical analysis were reviewed by expert interviews. For this purpose, the guided interview
method was applied, and the expert interviews were conducted as semi-structured interviews.
Experts were identified through recommendations by professional contacts of the author as well
as through recommendations by the experts themselves. The contents of the expert interview
primarily focused on the results of the survey and the data analysis. Based on the evaluation by
the experts, a proposal for a management model for the implementation and application of CSV

in the medical device industry was developed by the author.

1.8 Research methods
In summary, the following scientifically established quantitative and qualitative research meth-

ods were used in the context of this doctoral thesis:
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Qualitative research methods were used in the theoretical and empirical parts of the
thesis. For the analysis and interpretation of scientific literature, research results, reports and
legal documents in connection with the research topic, common scientific methods such as a
literature review, monographic methods, content analysis and bibliometric methods were used.
Furthermore, expert interviews were conducted following the evaluation of the data from the

empirical part of the doctoral thesis.

Quantitative research methods were mainly used in the empirical part of the doctoral
thesis. In general, the focus was on the analysis of quantitative data using descriptive and de-
ductive data analysis methods. As the sample size is relatively small, it was necessary to vali-
date the results of the survey and verify the measurement properties before statistical methods
could be meaningfully applied. In the context of the validation, the data were examined for a
possible non-response bias and common method bias. For this purpose, independent #-tests and
a Chi-square test were used to examine the demographic data for non-response bias, while Har-
man’s single factor test and the correlations between the constructs of the conceptual model
were evaluated for common method bias. In addition, the Kolmogorov-Smirnov test was used

to assess whether the results of an observed variable are normally distributed.

For the verification of the measurement properties, a factor analysis was conducted to
assess the construct reliability, convergent validity and discriminant validity of the measure-
ment scales. For evaluating construct reliability, composite reliability and Cronbach’s Alpha
values were examined, while average variance extracted (AVE) values were used to measure
convergent validity. Finally, adherence to the Fornell-Larcker criterion was investigated to de-

termine discriminant validity.

The evaluation of the structural model and hypothesis testing was performed in several
steps: In a first step, the SEM method was applied to test first-order and second-order factor
models and to assess how each factor can explain the firm performance observed. Second, the
predictive power of the research model was assessed by examining the explained variance for
the endogenous constructs using the goodness of fit (GoF) index. Lastly, to determine the extent

of the mediating role of CSV, the approach of Baron and Kenny (1986) was applied.

1.9 Research period

The general research period of the doctoral thesis lasted from October 2016 to July 2020. The
period of the theoretical part covers the analysis of literature from the last decades of the 20"
century to the present, with particular focus on the scientific literature of the fields of strategic

management, information systems research and the IT value research in recent years. In this



context, the literature review was conducted between July 2018 and January 2019. The empir-
ical part of the research, based on the online survey of Latvian medical device companies, was
conducted in the period from 01 August 2019 to 31 August 2019. The search for and selection
of suitable companies to participate in the online survey was carried out in advance between
March 2019 and July 2019. Finally, expert interviews were performed in January 2020 to vali-

date the survey data and the findings of the hypothesis tests according to the statistical analysis.

1.10 Theoretical basis
In order to complete the research tasks defined in this doctoral thesis, the theoretical basis is a

combination of:
1. The role of SMEs in the European medical device industry

The medical technology industry is the most important part of the healthcare sector (Maresova
et al., 2015). According to research by MedTech (2019), 95.0% of the 27,000 medical technol-
ogy companies in Europe are SMEs employing more than 675,000 people. Consequently, Eu-
rope holds one of the largest markets for medical technology, accounting for approximately
30.0% of the global expenditure on medical devices alone (Klein, 2016). As a result, the med-
ical device industry in Europe is one of the sectors actively regulated by directives (Foe Owono,
2015) in which new medical devices must undergo a strict regulatory process before they can
be made available on the market (Klein, 2016). A special focus on SMEs is therefore necessary,
as previous research indicates that SMEs are disproportionately affected by regulation: the reg-
ulatory and administrative costs for smaller enterprises can be up to ten times higher than for
large businesses (European Commission, 2007a). While larger companies may have sufficient
resources to outsource the implementation of regulatory requirements to external service pro-
viders, SMEs often face the challenge of implementing these requirements within their organi-
sation due to limited resources, e.g., finance, time, or specialist expertise (Nguyen, 2009; Razak
et al., 2009; Buschfeld et al., 2011).

As a result of these problems, SMEs in the medical device industry have been the focus
of numerous research projects in recent years. The main research contributors are Faris, 2006;
Rakitin, 2006; Schubert et al., 2007; Harindranath et al., 2008; Goyen and Debatin, 2009;
McCaffery et al., 2009; Nguyen, 2009; Parida et al., 2009; Razak et al., 2009; Buschfeld et al.,
2011; Alemzadeh et al., 2013; Foe Owono, 2015; Maresova et al., 2015; Heif3, 2017; Neirotti
and Raguseo, 2017; and Zippel and Bohnet-Joschko, 2017, among others.

2. The importance of ICT for SMEs in the European medical device industry

ICTs are becoming important instruments to support SMEs, providing a significant added value
not only in business, science and technology, but also in the healthcare sector (Schubert et al.,
2007; Parida et al., 2009; Vasiljeva et al., 2017). In this context, ICTs are a major economic
factor for the medical device industry and contribute strongly to the improvement of medical
products and services for patients (Schonberger and Cirjevskis, 2017). It is evident that the
exploitation of ICT offers considerable opportunities to support healthcare professionals and to
increase the efficiency of medical care (Gomes and Romao, 2018), but there are also hazards
that pose a number of challenges, especially for SMEs aiming to remain innovative and com-
petitive (Ammenwerth et al., 2004; Schubert et al., 2007). However, empirical studies on the
application of ICT focus more on large enterprises, while SMEs remain largely unobserved
(Schubert et al., 2007; Eckl et al., 2010). It is therefore surprising that this segment is hardly in
the focus of current research and that only a few scientific publications can be identified on the
investment in and the application of ICT solutions in European SMEs, although focusing on
ICT in SMEs has been recommended by the research community for several years (e.g., Harin-

dranath et al., 2008; Snider et al., 2009; Eckl et al., 2010; Devos et al., 2014; Leyh, 2014).

Nevertheless, the following main research contributors relevant for the doctoral thesis
could be identified: Bharadwaj et al., 1999; Bharadwaj et al., 2000; Byrd and Turner, 2000;
Byrd et al., 2001; Ammenwerth et al., 2003; Chung et al., 2003; Ammenwerth et al., 2004; Ray
et al., 2005; Pavlou and El Sawy, 2006; Aral and Weill, 2007; Liang et al., 2007; Saraf et al.,
2007; Nguyen, 2009; Prasad et al., 2010; Chen and Wu, 2011; Kim et al., 2011; Pavlou and El
Sawy, 2011; Chen and Tsou, 2012; Liu et al., 2013; Chen et al., 2015; Garrison et al., 2015;
Mikalef et al., 2016; and van de Wetering et al., 2017, among others.

3. The necessity of CSV for SMEs in the European medical device industry

The implementation and application of CSV is mandatory for medical device manufacturers to
ensure that ICTs are validated, controlled and documented by a standardised procedure to en-
sure their compliance (Bendale et al., 2011; Vogel, 2011; Bhusnure et al., 2015). However,
medical device companies have difficulties with the understanding, scope, implementation and
maintenance of CSV (Schonberger, 2018). The problem for many companies is that the regu-
lations only provide that CSV must be applied; the exact scope or a structured approach are not
specified (Veverka, 2002; von Culin, 2011). Thus, the challenge for manufacturers is to deter-
mine how much validation is appropriate to ensure that regulatory requirements are met

(McDowall, 2005).



Although the necessity of the implementation and application of CSV is obvious from a
regulatory as well as an economic point of view, the research on CSV is not at the forefront of
current research projects (Schonberger and Vasiljeva, 2019a). This fact is somewhat surprising
as the current regulatory directives and ISO (International Organization for Standardization)
standards force manufacturers of medical devices to implement and document CSV (ISO, 2016;
European Commission, 2017a;). Furthermore, there is a need for research on the subject of
CSV, as the associated influences on economic, social and technological aspects of entrepre-
neurial activity as well as on patient safety, product quality and firm performance in terms of
competitiveness have not yet been identified (Schonberger, 2018). Therefore, only a few re-
search contributions could be identified that are nevertheless important for the doctoral thesis:
Tracy and Nash, 2002; Veverka, 2002; Huber, 2005; McDowall, 2005; Faris, 2006; Esch et al.,
2007; Hrgarek, 2008; McCaffery et al., 2009; McDowall, 2009; Wingate, 2010; Bendale et al.,
2011; Bhusnure et al., 2015; Fu, 2011; Vogel, 2011; von Culin, 2011; Yogesh et al., 2015;
Charan and Vishal Gupta, 2016; and McDowall, 2016.

The theoretical basis of the doctoral thesis comprises resource-based theory (RBT) and
the dynamic capabilities view (DCV). Understanding the relationship between IT resources
and firm performance has been the subject of extensive research in recent years and has been
widely studied using RBT (e.g., Bharadwaj, 2000; Caldeira and Ward, 2003; Wade and Hul-
land, 2004; Ray et al., 2005). Rooted in RBT, the DCV is also a widely used paradigm to explain
how IT capabilities affect firm performance (e.g., Teece et al., 1997; Kim et al., 2011; Pavlou
and El Sawy, 2011; van de Wetering et al., 2017).

The information basis of the doctoral thesis was created by using the EU Medical De-
vices Law regarding the registration, distribution, operation and technical supervision of med-
ical devices; publications and fundamental research of domestic and foreign scientists; research
method descriptions; and situation reports of information and news agencies. The national busi-
ness registers of the Republic of Latvia and the Federal Republic of Germany were used to

identify suitable SMEs operating in the Latvian and German medical device industry.

The empirical basis of the doctoral thesis was formed by data published in the official
documents of the EU and the Ministry of Health of Latvia; data from the Central Statistical
Bureau of Latvia; statistical data from the Eurostat database; company-specific data of Latvian
medical device manufacturers resulting from the online survey; and opinions of German experts
from medical device companies, consulting agencies and notified bodies obtained from inter-

views to evaluate the data from the online survey and the results of the hypothesis tests.
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The regulatory basis of the doctoral thesis comprises the laws of the EU, regulatory
documents on the European medical device industry, ISO standards, European normative acts,

and guidelines and white papers for the implementation of European regulatory requirements.

1.11 Scientific novelty

The doctoral thesis provides the following scientific novelties:

1. Through the comparison of various definitions and interpretations of the subject of CSV
in the literature and in regulatory documents, a new specific definition of CSV has been

elaborated.

2. Based on the results of the literature review, a conceptual model has been developed to
identify determinants and impacts of CSV on the firm performance of European SMEs in

the medical device industry.

3. New knowledge and understanding on the subject of CSV not only for Latvian but also
for other European SMEs has been provided by determining the opinions of Latvian
SMEs from the medical device industry on the current state of implementation and appli-

cation of CSV through an online survey.

4.  Based on the findings of the doctoral research, the phenomenon of ICT blindness was

first identified and specified in an initial definition.

5. A management model for the generation of business value through the implementation
and application of CSV for SMEs from the European medical device industry has been
developed, considering macro- and micro-environmental factors influencing SMEs in this

industry.

1.12 Theoretical significance of the research
The theoretical significance of the present doctoral thesis results from the novelty of the topic
as well as from its research design and conceptual model. In addition, the following main the-

oretical and scientific implications emerge from the doctoral thesis:

1. Assuming that IT resources and CSV are the sources of competitive advantage, this re-
search contributes to RBT and explains how CSV can transform valuable and rare organ-

isational resources into improved firm performance.

2. This research provides a further contribution to the currently limited understanding of

CSV and its important role in the interaction with IT resources in an enterprise.
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3. The scales and measures newly developed in this research for the investigation of CSV,
risk assessment in the context of CSV and firm performance represent an important meth-

odological contribution to ICT and strategic management research.

4.  Finally, this research is the first of its kind to examine changes in the firm performance
of SMEs based on tangible IT assets and intangible IT capabilities, as well as the mediat-
ing role of CSV, thus providing a path for future research in this field and enabling re-

searchers to position their future research work.

1.13 Practical significance of the research

The practical significance of the doctoral thesis is mainly based on the potential application of
the research results in SMEs in the medical device industry. In this context, the focus of the
exploitation of the research results lies on the implementation and application of CSV, the im-
provement of quality management, the compliance with regulatory requirements, and the for-
mulation of business strategies for enterprises in the respective industry segment. In particular,

the following groups represent the interested audience for the practical significance:

1. Top and middle management of enterprises in the medical device industry who might use
the results of this doctoral thesis to formulate business strategies to increase firm perfor-

mance and, thus, their competitiveness.

2. IT managers, quality managers, risk managers, or project managers from enterprises in
the medical device industry who might use the research results for the implementation of

a CSV approach or for the improvement of an existing CSV process.

3. Regulatory bodies that could use the results of this thesis to better understand both the
characteristics of SMEs in the medical device industry and the challenges they face in
implementing CSV and to rethink and adapt their own requirements and procedures for

future audits within enterprises of the respective industry segment.

4.  Practitioners and top management who might use the management model for generating
business value, new business processes, or new business strategies through the imple-

mentation and application of CSV.

5. Researchers who could use this work as a basis for their own research activities. In this
context, the development of a research approach to verify the application of the results of
this doctoral thesis to large companies, or the adaptation of the results to another field of
the healthcare sector, e.g., pharmacies or laboratories, could represent possible future re-

search scenarios.

12

6.  Teachers and students of business administration, business informatics, computer sci-
ences, software engineering or medical-technical informatics, who might use this doctoral

thesis for further education as well as for obtaining basic scientific knowledge.

7. Finally, this doctoral thesis underscores the critical importance of CSV, both for regula-
tory compliance and for the manufacture of high-quality medical devices that ultimately

improve the health of all of us.

1.14 Publication and presentation of main results

The main results of the research of this doctoral thesis have been reviewed and published in
three scientific publications as well as reviewed, presented and discussed in the framework of
six international scientific conferences. In addition, further results of research activities in dif-
ferent fields were published in two additional scientific publications as well as reviewed, pre-

sented and discussed in the framework of one additional scientific conference.
Publications

1. Schoénberger, M., & Vasiljeva, T. (2020b). How computer system validation contributes
to performance improvements for medical device manufacturers: The case of Latvian
SME. In: Kabashkin, Igor V., & Irina V. Yatskiv. (eds.) Reliability and Statistics in Trans-
portation and Communication. Cham: Springer Nature Switzerland. ISSN: 2367-3370.
Indexed in Scopus, Google Scholar, and SpringerLink.

2. Schonberger, M., & Vasiljeva, T. (2019d). Determinants and impacts of computer system
validation on firm performance: A literature review. Journal of Business Management,

Vol. 17,2019, 22-56. ISSN: 1691-5348. Indexed in EBSCO and Copernicus.

3. Schonberger, M., & Vasiljeva, T. (2018b). Towards computer system validation: An
overview and evaluation of existing procedures. Journal of Innovation Management in
Small and Medium Enterprises, Vol. 2018, Article ID 512744, 15 pages, ISSN: 2166-
076X, DOI: 10.5171/2018.512744. Indexed in EBSCO and ProQuest.

4. Schonberger, M., Keller, P. G., & Maffei, F. (2018). Trends in strategic management —
Do different keyword analysis approaches induce different results? Journal of Business

Management, Vol. 15,2018, 5-36. ISSN: 1691-5348. Indexed in EBSCO and Copernicus.

5. Schoénberger, M., & Cirjevskis, A. (2017b). Successful IT/IS projects in healthcare: Eval-
uation of critical success factors. Journal of e-health Management, Vol. 2017, Article ID

956068, 18 pages, DOI: 10.5171/2017.956068. Indexed in EBSCO and ProQuest.
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Scientific conferences

L.

Schénberger, M. & Vasiljeva, T. (2020a). Strategic issues in computer system validation
implementation: A qualitative analysis. Proceedings of the 13" Annual Scientific Baltic

Business Management Conference (ASBBMC), February 19-21, 2020, Riga, Latvia.

Schonberger, M., & Vasiljeva, T. (2019a). Determinants and impacts of the computer
system validation on firm performance: A literature review. Proceedings of the 12" An-
nual Scientific Baltic Business Management Conference (ASBBMC), February 21-23,
2019, Riga, Latvia.

Schénberger, M., & Vasiljeva, T. (2019b). Results of a qualitative survey on the applica-
tion of computer system validation in European SMEs of the medical device industry.
Proceedings of the International Council for Small Business (ICSB) Conference “The
Future of Entrepreneurship: Policy and Practice”, April 8-9, 2019, Paris, France. ISBN:
978-1-7324980-3-7.

Schonberger, M., & Vasiljeva, T. (2019c). How computer system validation contributes
to performance improvements for medical device manufacturers: The case of Latvian
SME. Proceedings of the 19" International Multi-Conference Reliability and Statistics in
Transportation and Communication (RelStat), October 16-19, 2019, Riga, Latvia. [ISSN:
2367-3370. Indexed in Scopus, Google Scholar, and SpringerLink.

Schonberger, M. (2018). Comparison and evaluation of procedures for the computer sys-
tem validation in the European medical device industry. Proceedings of the 31° Interna-
tional Business Information Management Conference (IBIMA), April 25-26, 2018, Mi-
lano, Italy, 1177-1190. ISBN: 978-0-9998551-0-2. Indexed in Web of Science, Scopus,
Engineering Village, and SJR.

Schonberger, M., & Vasiljeva, T. (2018a). Impact of the computer system validation on
the firm performance of small and medium enterprises in the medical device industry.
Proceedings of the 31 International Business Information Management Conference
(IBIMA), April 25-26, 2018, Milano, Italy, 1353-1359. ISBN: 978-0-9998551-0-2. In-
dexed in Web of Science, Scopus, Engineering Village, and SJR.

Schénberger, M., & Cirjevskis, A. (2017a). Evaluation of interrelationships between crit-
ical success factors of IT/IS projects in the healthcare sector. Proceedings of the 29" In-
ternational Business Information Management Conference (IBIMA), May 03-04, 2017,
Vienna, Austria, 331-347. ISBN: 978-0-9860419-7-6. Indexed in Web of Science, Sco-
pus, Engineering Village, and SJIR.
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1.15 Structure and volume of the doctoral thesis

This doctoral thesis is an independent research study that consists of an introduction, four main
chapters, conclusions, recommendations, a bibliography, and appendices. The total volume of
the thesis is 187 pages of body text, including 20 figures, 46 tables and 20 appendices. The
bibliography consists of 364 entries, including mainly references to scientific literature, legal

documents, and other information sources which have been used within the doctoral thesis.

2 SUMMARY OF THE MAIN RESULTS

2.1 Main findings — Chapter 1 (Theoretical foundations)
(Chapter 1 consists of 55 pages comprising 13 tables and 6 figures)

The first chapter serves to create a common understanding of fundamental resource-based and
capability-based theories relevant to this doctoral thesis. This includes a detailed explanation
of the resource-based theory of the firm and the dynamic capabilities view, as well as related
definitions of necessary terminology. The remainder of the first chapter discusses the challenges
of implementing and applying CSV for SMEs in the European medical device industry. For this
purpose, the characteristics of the European medical device industry are explained before the
role of CSV in this industry is discussed. Finally, the chapter concludes with a summary of the

research focus of this doctoral thesis.
Resource-based theory

In the last decade, the resource-based theory (RBT) of the firm has gained prominent attention
in the strategic management literature as well as in economics, organisation theory, and other
scientific fields (e.g., Bharadwaj, 2000; Wade and Hulland, 2004; Galbreath, 2005). RBT has
its origins in 1959, when Penrose first conceptualised it in her article The Theory of the Growth
of the Firm. However, RBT only achieved wider recognition after the publications of Werner-
felt (1984) and Barney (1991). The principle behind RBT focuses on the unique combination
of resources of a firm that are economically valuable, rare, difficult to imitate, and non-substi-
tutable by other resources and considers them as sources of superior performance and compet-
itive advantage (e.g., Wernerfelt, 1984; Barney, 1991; Conner, 1991). Therefore, the main
points of RBT are to identify the potential key resources of a company and to assess whether
these resources are costly to copy, as these are the resources that potentially provide a sustain-

able competitive advantage (Conner, 1991; Bharadwaj, 2000; Madhani, 2009).

To understand how organisations achieve sustainable competitive advantage, RBT anal-

yses and interprets the importance of firms’ resources (e.g., Barney, 1991; Wade and Hulland,
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2004; Ray et al., 2005). In this context, firm resources are of strategic importance and enable
an organisation to improve its efficiency and effectiveness (Barney, 1991; Bharadwaj, 2000;
Galbreath, 2005). Furthermore, RBT operates under the assumptions that the resources needed
to design, select, and implement business strategies are ““[...] heterogeneously distributed
across firms and that these firm differences are stable over time” (Barney, 1991: 99). At the
level of a single business, RBT helps managers and entrepreneurs to distinguish between re-
sources that could support a competitive advantage and other less valuable resources (Barney,
1991; Madhani, 2009). Managers can influence their company’s success by aggregating or de-
veloping a unique set of resources that differentiates their company from competitors (Werner-
felt, 1984; Peteraf, 1993). Consequently, managers take a proactive role in shaping the compet-

itive advantages of their organisation.
Definition of resources

RBT focuses on resources that cannot easily be purchased or transferred and that require supe-
rior knowledge, expertise, and major changes in the organisation in terms of processes or cul-
ture (Barney, 1991; Caldeira and Ward, 2003; Madhani, 2009). Although the term “resource”
has increasingly gained in importance in the context of studies on RBT, one of the main chal-
lenges for researchers is to establish a uniform definition of the term (Wade and Hulland, 2004;
Galbreath, 2005). According to Barney (1991: 101), “[...] firm resources include all assets,
capabilities, organizational processes, firm attributes, information, knowledge, etc. controlled
by a firm that enable the firm to conceive of and implement strategies that improve its efficiency
and effectiveness.” Helfat and Peteraf (2003: 999) provide a similar definition of resources that
focuses on the production process: “A resource refers to an asset or input to production (tangible
or intangible) that an organization owns, controls, or has access to on a semi-permanent basis.”
Wade and Hulland (2004) provide a more market-oriented definition, based on the assumption
that potential market-driven competitive advantages can be identified: resources are “[...] assets
and capabilities that are available and useful in detecting and responding to market opportuni-

ties or threats” (Wade and Hulland, 2004: 109).

Although RBT provides a useful theoretical perspective to assess the heterogeneity of
firm performance, the existing literature lacks clarity in the definition and conceptualisation of
resources (e.g., Wade and Hulland, 2004; Aral and Weill, 2007). This is evident from the fact
that in recent years researchers have incorporated a multiplicity of different terminologies, in-
cluding competencies (Prahalad and Hamel, 1990; Pavlou and El Sawy, 2006), skills (Grant,
1991), assets (Barney, 1991; Teece et al., 1997; Helfat and Peteraf, 2003; Barney and Hersterly,
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2015), and assets and capabilities (Wade and Hulland, 2004; Aral and Weill, 2007). In sum-
mary, firm resources are broadly defined to include assets, organisational processes, firm at-
tributes, information, information technologies, or knowledge which can be used to implement

value-creating business strategies.
Classification of resources

Similar to the definition of the term “resource”, the classification of resources into different
resource categories is also inconsistent in the strategic management literature. Barney (1991)
classified firm resources into three categories: physical capital resources, human capital re-
sources, and organisational capital resources. Grant (1991) provides six major categories of
resources, namely financial resources, physical resources, human resources, technological re-
sources, reputation, and organisational resources. In line with Barney (1991) and Grant (1991),
other similar classification approaches have emerged, which are generally based on a distinction
between financial, human, technological, and organisational resources (e.g., Eisenhardt and

Martin, 2000; Bharadwaj, 2000; Zollo and Winter, 2002; Ray et al., 2004; Rothaermel, 2015).

For the purpose of this doctoral thesis, the following categories of resources are consid-
ered important as they can be sources of sustainable competitive advantage and have been a
recurring research focus in previous scientific work: tangible resources, i.e., financial re-
sources and physical capital; intangible resources, i.e., technology, reputation, corporate cul-
ture, and organisational capital; and human resources, i.e., human capital and managerial re-
sources. Figure 2.1 provides an overview of the allocation of resource types to the previously

mentioned resource categories and examples of relevant firm resources.

l Tangible resources ‘ l Intangible resources ‘ l Human resources
f—lﬁ [ I L I 1 f—lﬁ
Financial Physical Technology Reputation Corporate Organisational Human Managerial
resources capital culture capital capital resources
(credit limits, (buildings, (hardware/ (brand name, (values, (reporting (team spirit, (managerial
cash flow, properties, software, personal norms, systems, motivation, talent, social
liquidity) equipment) patents, relationship of behaviour) planning, communication skills, top
copyrights) employees) control and skills) management
coordination experience)
systems)

Figure 2.1: Classification of resources in the context of the doctoral thesis

Source: developed by the author, based on Prahalad and Hamel (1990), Barney (1991), Grant (1991), Hall
(1992), Amit and Schoemaker (1993), Mata et al. (1995), Bharadwaj (2000), Eisenhardt and Martin (2000),
Sambamurthy et al. (2003), Aral and Weill (2007), Rothaermel (2015), Mikalef and Pateli (2016).

The dynamic capabilities view

The dynamic capabilities view (DCV) emerged from the criticism that the dynamics of business
development have not been sufficiently addressed in the theoretical framework of RBT (Teece

et al., 1997; Eisenhardt and Martin, 2000; Priem and Butler, 2001a). A first approach to this
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deficiency was developed by Teece et al. (1997), who introduced the DCV to understand stra-
tegic changes in a company (Zollo and Winter, 2002; Barreto, 2010). Building on the resource-
based, transaction-cost, and evolutionary theories of the firm, the DCV explains how companies
achieve and defend competitive advantages through internal routines or standard operating pro-
cedures, even though they operate in a highly dynamic environment (Teece et al., 1997; Eisen-
hardt and Martin, 2000; Pierce et al., 2008; Barreto, 2010; Pavlou and El Sawy, 2011). Accord-
ing to Teece et al. (1997), two key aspects are emphasised in the conceptualisation of DC: “The
term ‘dynamic’ refers to the capacity to renew competences so as to achieve congruence with
the changing environment; [...]. The term ‘capabilities’ emphasizes the key role of strategic
management in appropriately adapting, integrating, and reconfiguring internal and external or-
ganizational skills, resources, and functional competences to match the requirements of a
changing environment” (Teece et al., 1997: 515). Thus, the DCV is a widely applied paradigm
in strategic management to explain variance in performance across competing firms (e.g., Teece

et al., 1997; Pierce et al., 2008; Barreto, 2010; Liu et al., 2013).

In contrast to RBT, the approach of the DCV emphasises the key role that managers play
in the firm’s ability to adapt to new circumstances (Eisenhardt and Martin, 2000; Teece, 2007).
According to Teece (2007: 1346), “Dynamic capabilities reside in large measure with the en-
terprise’s top management team [...].” Furthermore, Pablo et al. (2007: 703) observed that “[...]
managerial skills were required in identifying, enabling and managing the use of a dynamic
capability as a strategic approach.” Based on the approach of Teece (2007), Harreld et al. (2007)
argue that managers need to be able to “first, [...] sense changes in their competitive environ-
ment [...] and second, [...] to seize [opportunities and threats] by reconfiguring both tangible

and intangible assets to meet new challenges” (Harreld et al., 2007: 24-25).
Definition of capabilities

In addition to the resources within the company, capabilities are of particular importance. Bar-
ney and Hesterly (2015: 86) define capabilities as a “[...] subset of a firm’s resources and are
defined as the tangible and intangible assets that enable a firm to take full advantage of the other
resources it controls.” A literature review on the subject of “firm capabilities” revealed that at
least three distinct dimensions can be distinguished for classifying the definitions of the term
capability: (1) organisational resources (e.g., Amit and Shoemaker, 1993; Bharadwaj, 2000;
Barney and Hesterly, 2015), (2) transformation process (e.g., Grant, 1996; Wade and Hulland,
2004), and (3) routines (e.g., Zollo and Winter, 2002; Winter, 2003; Pavlou and El Sawy, 2011).

The latter is in the focus of several authors, in particular with regard to the definition of DCs
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(e.g., Eisenhardt and Martin, 2000; Zollo and Winter, 2002; Helfat and Peteraf, 2003; Winter,
2003; Teece, 2007).

However, as this doctoral thesis focuses on IT-related capabilities and resources and their
impact on the firm performance of SMEs, a common understanding of IT capabilities becomes
necessary. Within the ICT domain, researchers have shaped the term “IT capability” to measure
a firm’s performance in exploiting its IT resources, competencies, and capabilities (van de
Wetering et al., 2017). In this context, current IT business value research regards IT capabilities
and IT resources as interdependent, with IT capabilities deploying IT resources in combination
with other resources and capabilities available in the organisation (Bharadwaj, 2000; Aral and

Weill, 2007; Lu and Ramamurthy, 2011).

Table 2.1
Classification of IT and IT-related capabilities
Author(s) Constructs of IT and IT-related capabilities
Bharadwaj (2000) IT infrastructure; human IT resources, IT enabled tangibles
Tippins and Sohi (2003) IT knowledge; IT operations; IT objects
Ray et al. (2005) Technical IT skills; generic technologies; IT spending; flexible IT infrastructure

Pavlou and El Sawy (2006) IT leveraging competence; dynamic and functional process capabilities
Fink and Neumann (2007)  IT personnel capabilities; IT infrastructure capabilities

Prasad et al. (2010) Top management commitment; shared organizational knowledge, flexible IT in-
frastructure

Chen and Wu (2011) IT competency; management competency; IT management activity effectiveness

Kim et al. (2011) IT management capability; IT personnel expertise; IT infrastructure flexibility

Lu and Ramamurthy (2011) IT infrastructure; IT business spanning; IT proactive stance

Liu et al. (2013) Flexible IT infrastructure; IT assimilation

Chen et al. (2014) IT infrastructure; IT business partnerships; Business IT strategic thinking; IT
business process integration; IT management; External IT linkage

Chen et al. (2015) IT infrastructure flexibility; IT integration; IT business alignment; IT manage-
ment

Garrison et al. (2015) Managerial IT capability; technical IT capability; relational IT capability

Source: developed by the author.
Classification of capabilities

Various approaches to the classification of capabilities have been proposed in the literature.
Zollo and Winter (2002: 341) distinguish between operating routines that are aligned with the
operational functioning of the company and search routines that effect changes in the operating
routines for the purpose of future profit increase. Helfat and Peteraf (2003: 999) divide organi-
sational capabilities into operational and dynamic capabilities. Overall, the definitions and clas-
sifications of IT capabilities in the current literature reveal that authors either define capabilities
as static resources (e.g., Teece et al., 1997; Ray et al., 2004) or they clearly differentiate between
resources and capabilities (e.g., Grant, 1996; Butler and Murphy, 2005). With regard to the

classification of IT capabilities, different dimensions have been investigated in prior literature.
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Evaluation of the classifications listed in Table 2.1 reveals that IT capabilities are often classi-
fied similarly, e.g., flexible IT infrastructure, IT personnel capabilities, or technical IT capabil-
ities. In summary, the empirical evidence of the literature investigated reveals that IT capabili-

ties are important drivers of firm performance (Queiroz et al., 2018).
Definition of dynamic capabilities

The relevance of DCs has been increasingly emphasised in the context of resource-based re-
search in recent years (e.g., Teece et al., 1997; Eisenhardt and Martin, 2000; Winter, 2003;
Pavlou and El Sawy, 2011). However, analogous to the definition of resources, the term “dy-
namic capabilities” is not uniformly defined in the literature. Teece (2007: 1319) defines DCs
as “[...] the capacity (1) to sense and shape opportunities and threats, (2) to seize opportunities,
and (3) to maintain competitiveness through enhancing, combining, protecting, and, when nec-
essary, reconfiguring the business enterprise’s intangible and tangible assets.” Eisenhardt and
Martin (2000: 1107) define DCs as “[...] the organizational and strategic routines by which
firms achieve new resource configurations as markets emerge, collide, split, evolve, and die”.
Mikalef and Pateli (2016: 3) define IT-enabled capabilities “[...] as the capacity to augment,
build, and strengthen a firm’s organizational capabilities through targeted use of IT resources
and IT competencies.” To bring IT-enabled capabilities into a dynamic context, Mikalef and
Pateli (2016: 5) extend the term to “IT-enabled dynamic capabilities” that “[...] are defined as
a firm’s abilities to leverage its IT resources and IT competencies, in combination with other
organizational resources and capabilities, in order to address rapidly changing business envi-

ronments.”
Classification of dynamic capabilities

Since the conceptualisation of the DCV according to Teece et al. (1997), various approaches to
the classification of DCs have emerged in the literature. Eisenhardt and Martin (2000) distin-
guish between DCs in moderately dynamic markets and DCs in high-velocity markets. Zollo
and Winter (2002) differentiate between operational routines and DCs, the latter arising from
organisational learning and modifying existing operational routines. In their research on Euro-
pean SMEs of the software development industry, Butler and Murphy (2003: 333) identified
DCs as soft and hard firm-specific IT capabilities that were embedded in the firm’s organisa-
tional and managerial processes. In developing a measurement instrument of IT-enabled DCs,
Mikalef and Pateli (2016: 5) proposed five constructs: sensing capabilities, coordinating capa-
bilities, learning capabilities, integrating capabilities and reconfiguring capabilities. In sum-
mary, the nature of DCs is characterised by the fact that they cannot be acquired through the
market (Teece et al., 1997; Amit and Shoemaker, 2003). Therefore, DCs are often associated
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with processes and routines for organisational learning (e.g., Zollo and Winter, 2002; Mikalef
and Pateli, 2016), or the reconfiguration of the existing resource base (e.g., Eisenhardt and Mar-
tin, 2000; Winter, 2003). However, only few classifications of DCs have been established in
the existing literature. This is probably due to the fact that this research field is still a relatively
young discipline, as most of the empirical research on DCs has been conducted since the year

2000.
Boundaries and limitations of RBT and the DCV

In recent years, a number of criticisms of RBT have been widely cited (e.g., Priem and Butler,
2001b; Connor, 2002; Sanchez, 2008). The main critiques can be divided into the following
five categories (Kraaijenbrink et al., 2010): (1) RBT has no managerial implications, (2) RBT
is not a theory, (3) the definition of resource is not applicable, (4) lack of a causality chain
within RBT, and (5) RBT is tautological. Similar to RBT, the DCV itself is also not free of
criticism. The main theoretical and empirical concerns can be divided into the following three
categories (e.g., Eisenhardt and Martin, 2000; Helfat et al., 2007; Pavlou and El Sawy, 2011):
(1) the definition of DCs is not applicable, (2) lack of compatibility between the dimensions of
dynamics and stability, and (3) the DCV is tautological. By implementing the recommendations
to address the criticisms of RBT and the DCV, e.g., through a clear operationalisation of re-
sources and capabilities (Sanchez, 2008), or through a precise differentiation between resources
and capabilities (Kraaijenbrink et al., 2010), an unbiased and consistent investigation of the
impact of CSV on SMEs’ firm performance could be performed. Therefore, RBT and the DCV

are valid in the context of the doctoral thesis.
The medical device industry in Europe

The medical technology industry is the most important part of the European healthcare sector
(Maresova et al., 2015). According to the research of MedTech (2019), 95% of the 27,000
medical technology companies in Europe are SMEs employing more than 675,000 people. Fur-
thermore, Europe spends on average about 10% of its gross domestic product on healthcare, of
which about 7.2% is spent on medical technology (MedTech, 2019). Consequently, Europe
holds the second largest market for medical technology, accounting for approximately 30% of

the global expenditure on medical devices alone (Klein, 2016).

SMEs play an essential role in the EU’s economic growth by providing a large employ-
ment pool and, thus, alleviating poverty (Vasiljeva et al., 2017). The vast majority (99.8%) of
all non-financial enterprises in the EU are SMEs, and 93.3% of these are micro-enterprises with
less than ten employees (Muller et al., 2018). SMEs generate 56.8% of value added in the non-
financial sector and employ two thirds (66.4%) of the European workforce (Muller et al., 2018).
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Based on the important role of SMEs in European society and the European economy, the ques-
tion arises as to how to define the concept of SMEs. As there is neither a standardised definition
for SMEs nor a clear distinction between SMEs and large enterprises (Schonberger and
Kleinert, 2016), for this doctoral thesis the definition according to the proposal by the European
Commission (2003) is used (see Table 2.2), as European national authorities in many cases use
the EU definition of SMEs, including Latvia, which is the focus of this doctoral thesis (OECD,
2019).

Table 2.2
SME definition of the European Commission
Annual turnover Annual balance sheet total
Company category Staff headcount o
Micro <10 < EUR 2 million < EUR 2 million
Small <50 < EUR 10 million <EUR 10 million
Medium-sized <250 < EUR 50 million < EUR 50 million

Source: developed by the author, adapted from European Commission (2015a: 11).
Definition and classification of medical technology in Europe

In its many forms, medical technology is any technology that serves to save lives or improve
the health of individuals suffering from a wide variety of diseases (MedTech, 2019). Currently,
over 500,000 medical technologies are available in Europe, and most people use at least one
product or service based on medical technology every day (Klein, 2016). In general, the term
“medical technology” includes procedures, devices, equipment and processes by which medical
care is provided (Goyen and Debatin, 2009). Medical technology can generally be differentiated
into three main categories (European Commission, 2017a): (1) medical devices, (2) In vitro
diagnostics, and (3) digital healthcare. As in vitro diagnostics and digital healthcare are not the
main focus, the term medical technology in the context of this doctoral thesis refers to medical
devices. According to the European Commission (2017a: 15), a medical device is defined as
“[...] any instrument, apparatus, appliance, software, [...] or other article, intended by the man-

”»

ufacturer to be used, alone or in combination, for human beings [...].
European regulatory framework for medical devices

The medical device industry in Europe is one of the sectors actively regulated by directives
(Foe Owono, 2015; Heif3, 2017). Since the proper functioning of medical devices is essential to
alleviate injuries and sometimes to save patients’ lives, new products must undergo a stringent
regulatory process before they can be distributed and applied to patients (McCaffery et al.,
2010; Klein, 2016). The European Medical Device Directive (MDD; European Commission,
1993) or the Quality Systems Regulation (FDA, 2019) of the Food and Drug Administration

(FDA) in the US are two important regulatory requirements for placing medical devices in their
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respective markets (McCaffery et al., 2010; Foe Owono, 2015; Heif3, 2017). Although the MDD
has been constantly adjusted (European Commission, 2007b), the overall framework of the di-
rective is outdated and currently unable to cope with the increasing number of problems and
malfunctions encountered with some categories of medical products and devices (European
Commission, 2017b; Zippel and Bohnet-Joschko, 2017; Wagner and Schanze, 2018). To reflect
the significant technological and scientific progress in the healthcare sector over the last 20
years, the European Commission proposed revising the regulations to improve the safety of
medical devices for EU citizens, thus creating the conditions for the modernisation of the sector
(European Commission, 2017b; Wagner and Schanze, 2018). As a result, the European Parlia-
ment introduced the Medical Device Regulation (MDR) in 2017, which will replace the existing

legal framework with a transition period of three to five years (European Commission, 2017a).
The importance of ICT for the European medical device industry

ICT is an important economic factor for the medical device industry and contributes signifi-
cantly to improving medical products and services for patients. Therefore, the importance of
ICTs in this sector continues to grow, with particular emphasis on their potential to support and
improve enterprises in terms of patient safety, patient satisfaction, and organisational effective-
ness and efficiency (Ammenwerth et al., 2003; Gomes and Romao, 2018). In summary, the
exploitation of ICT in the medical device industry offers considerable opportunities for the de-
velopment, production, and improvement of medical products; the support of healthcare pro-
fessionals; and increasing the quality of medical care (Ammenwerth et al., 2003; Gomes and
Romao, 2018). However, empirical studies on the subject of ICT tend to focus on large compa-
nies, while SMEs remain mostly unobserved (Schubert et al., 2007; Eckl et al., 2010). It is
therefore surprising that this segment is hardly in the focus of current research and only a few
scientific publications can be identified on the adoption and application of ICT in European
SMEs (e.g., Nguyen, 2009; Antlova, 2014; Vasiljeva et al., 2017), although research activities
focusing on ICT in SMEs have been recommended by the research community for several years
(e.g., Eckl et al., 2010; Devos et al., 2014; Leyh, 2014). This doctoral thesis bridges the gap by
investigating SMEs in the medical device industry in Latvia, thus providing business profes-
sionals with valuable information to improve their products, services and processes, while pre-
senting the ICT research community with previously unknown empirical findings and the latest
developments. The term “information and communication technology” is understood in this

doctoral thesis as presented graphically in Figure 2.2.
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Information and communication technology
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Figure 2.2: Definition and delimitation of the term “ICT” in the context of the doctoral thesis

Source: developed by the author, based on indications of Goles et al. (2008) and Chen et al. (2010).
The role of computer system validation

Medical devices play an increasingly important role in the provision of healthcare services to-
day. As a result of the digitalisation of companies, software systems are emerging as a central
component of complex electronic and computer-based devices in the medical environment
(Schonberger and Vasiljeva, 2018). However, medical devices are sensitive to quality and soft-
ware defects (e.g., Rakitin, 2006; Fu, 2011), which pose a potential health risk to affected pa-
tients and personnel using these devices (Thirumalai and Sinha, 2011; Zippel and Bohnet-
Joschko, 2017). While defective material components or production defects can usually be iden-
tified by a simple visual inspection (Huber, 2005), software, in contrast, is more difficult to
check for errors due to its immateriality (Alemzadeh et al., 2013). Therefore, software has be-
come a significant economic factor for medical device manufacturers, as failure of software
embedded in medical devices can have potentially catastrophic consequences, resulting in ma-
jor financial loss, serious patient injury, or even loss of life (Fu, 2011; McCaffery et al., 2012).
To reduce the risks associated with medical devices, manufacturers are required by law to sys-
tematically observe the safety and performance of medical devices that are already approved
and used in clinical care. In this context, the process of computer system validation (CSV) has
gained in importance and represents an important instrument to prevent medical errors and re-

sulting recalls (McDowall, 2005; Hrgarek, 2008; Bhusnure et al., 2015).

CSV is a requirement of the quality system of each manufacturer, according to both Eu-
ropean and American regulations (ISO, 2016; FDA, 2019). However, the regulatory require-
ments for European manufacturers do not contain a detailed description of how CSV should be
implemented in the quality management system. The regulations only specify which ICT in the
company should be considered when implementing CSV (e.g., ISO, 2016; European Commis-
sion, 2017a; FDA, 2019); the exact scope of the CSV and a structured approach are not speci-

fied. This leads to the challenge that all medical device manufacturers have to determine what
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needs to be validated and how much validation is sufficient to ensure that regulatory require-
ments are met (McDowall, 2005; Hrgarek, 2008). For this purpose, it is essential that all ICTs
involved in the regulated processes are validated and supported as well as controlled by proce-
dures and documentation that ensure their conformity (Wingate, 2010; Bendale et al., 2011;
McCaffery et al., 2012). The main objective of CSV is therefore to achieve and maintain regu-
latory compliance while ensuring the functionality and peak performance of these systems

(Veverka, 2002; Bendale et al., 2011).

There are major challenges in the medical device industry in finding appropriate CSV
approaches for SMEs. To investigate this complex problem, the author performed a literature
review to determine existing CSV approaches. In summary, a total of eleven relevant literature
sources were identified (e.g., Esch et al., 2007; Hrgarek, 2008; von Culin, 2011). The literature
was analysed as follows: In a first step, the CSV procedures are examined by analysing the
individual phases of the approaches and comparing each phase with the general approach of the
European Commission (2015b). The comparison indicates that the CSV approaches have a
common basic pattern, although the individual procedures differ in the number, description,
and timing of the phases. In a second step, the tasks and activities required to perform CSV
were analysed in more detail. As a result, a total of 43 tasks and activities were identified and
both similarities and commonalities within the approaches were determined. In conclusion, all
approaches have in common that they require documented evidence of the activities performed
to complete each phase and to proceed to the next phase. Based on the results of the comparison,

the following weaknesses of the CSV approaches could be identified:

1. No references to SMEs. As the CSV approaches available in the literature cannot be
distinguished and delimited from those for large enterprises, SMEs continue to face the
challenge of selecting an appropriate approach for CSV and adapting and applying this

approach to the specific conditions of their organisation.

2. No differences to the general approach. The comparison of the CSV approaches has
revealed that there are no significant differences from the general approach proposed by
the European Commission (2015b). Consequently, European SMEs also face the chal-
lenge of establishing the requirements of the European regulations for CSV compliance

in their individual corporate structures.

3. No detailed recommendations for action. The analysis of the activities for the CSV
implementation has shown that there is a lack of specific recommendations. Furthermore,

neither tasks nor activities specifically addressed to SMEs could be identified.
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Challenges and obstacles posed by computer system validation

Based on a comprehensive literature review, the author has identified the following research

gaps regarding the CSV implementation in SMEs in the European medical device industry:
1. The challenge of providing necessary resources.

Compared to large companies, SME have various disadvantages, especially with regard to the
provision and exploitation of necessary company resources (Harindranath et al., 2008; Antlova,
2014). Based on the current state of knowledge (e.g., Vickers, 2008; Buschfeld et al., 2011;
Antlova, 2014), five main dimensions of shortcomings in SMEs can be distilled: (1) financial;
(2) technical; (3) managerial; (4) social; and (5) legal. For example, SMEs lack knowledge
about how to identify and apply for public or government loans and grants (financial), have
insufficient ICT knowledge or technical skills (technical), are strongly influenced by their
founders, owners or managers (managerial), have greater difficulties in recruiting and retaining
well-trained staff with relevant skills and experience (social), and are typically less efficient in

reviewing the regulatory environment and dealing with relevant standards (legal).

In summary, the resource poverty prevailing in SMEs represents major challenges in
terms of enabling and achieving liquidity, technical and management capabilities, human cap-
ital, and regulatory awareness and knowledge. Consequently, the successful implementation
and application of CSV is directly affected, as it requires appropriate financial resources, trained
and qualified personnel with sufficient ICT knowledge, and a fundamental understanding of

business processes, policies and regulatory requirements.
2. The challenge of implementing regulatory requirements.

Companies in the medical device industry are likely to face major challenges in implementing
the regulatory requirements imposed by the European Commission (Vickers, 2008; Foe Owono,
2015). SMEs are disproportionately affected by regulation: compared to large companies, reg-
ulatory and administrative costs can be up to ten times higher for smaller companies (European
Commission, 2007a). More challenging for SMEs is the fact that regulations create entry bar-
riers that exclude especially small companies which cannot afford to pass through the certifica-
tion process (Foe Owono, 2015). Based on the research of Vickers (2008), non-compliance is
particularly prevalent in SMEs, partly due to the low awareness of regulatory requirements
among these firms. Vickers (2008) argues that this lack of knowledge among SMEs is often
related to the difficulty in understanding the regulatory requirements and how they relate to
their business, as well as the tendency to interpret the requirements differently from the regula-

tors.
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In summary, the European regulatory framework poses a major operational and strategic
challenge to the entire medical device industry, the effects of which will have a significant
impact on the business development of many companies. SMEs are particularly affected, as
they often do not have sufficient knowledge to understand the regulatory requirements and their

impact on firm performance or to adapt their processes accordingly.
3. The challenge of managing computer system validation.

Although the application of CSV should add value for medical device companies, SMEs in
particular face challenges in managing CSV (Veverka, 2002; Wingate, 2004; Hrgarek, 2008).
The situation is complicated by insufficient knowledge and experience in implementing CSV
projects and misinterpretation of regulatory requirements, which often leads to over-documen-
tation or over-testing (Veverka, 2002). As a result, CSV is commonly perceived by companies
as a documentation exercise that merely strains already limited time schedules and budgets. The
barriers to the potential business benefits of CSV can be summarised as (1) fragmentation of
skills, knowledge and experience; (2) lack of project management knowledge; (3) inadequate

risk assessment; and (4) the costs of validation.

In summary, the fragmentation of the diverse capabilities and expertise of staff involved
in CSV complicates the validation activity, e.g., because ICT-inexperienced employees often
have insufficient technological knowledge, or ICT personnel are generally unfamiliar with the
regulations (Veverka, 2002; Ammenwerth et al., 2003). With regard to CSV projects, formal
project planning is a decisive factor, as it ensures that these complex projects are completed on
schedule and within budget and meet all regulatory requirements (Hrgarek, 2008; Strause,
2009). The CSV therefore involves a financial risk, especially for SMEs, as it is a very time-
consuming and cost-intensive exercise (McCaffery et al., 2012). The reasons for inefficient
CSV implementation and the resulting costly delays depend primarily on the application of
different validation practices and methods (Tarallo, 2007) and on the fact that basic manage-
ment controls are often missing or fail (Wingate, 2004). Again, European SMEs therefore have
difficulties in implementing and applying a CSV approach that is compliant with the regulatory

requirements.
Research focus of the doctoral thesis

Based on the identified research gaps, it is obvious that many medical device companies are
generally facing challenges in implementing CSV. The research focus of this doctoral thesis is
therefore to investigate the impact of CSV on the firm performance of SMEs in the European
medical device industry, as they are more affected by regulatory requirements than large com-
panies. In the following, both the theoretical significance of the CSV topic and the scientific
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significance of the present doctoral thesis are highlighted. Figure 2.3 illustrates the relationships

between the two aspects.

‘ Relevance of the CSV | ‘ Relevance of the doctoral thesis

LA Research question
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Figure 2.3: Differentiation between the relevance of the CSV and the doctoral thesis
Source: developed by the author.

The relevance of the CSV results, on the one hand, from mainly external factors and driv-
ers for CSV and, on the other, from the aims that can be achieved through the advantages of
implementing CSV. The main drivers of the CSV execution are reflected in the (1) compliance
with European government measures, (2) regulatory and (3) country-specific requirements, and
(4) competitive pressure. In the long term, CSV implementation should achieve the advantages
described in theory, e.g., enhanced firm performance, risk minimisation, or increased customer
satisfaction. In reality, however, CSV implementation is limited by a lack of knowledge and
resources. As a result, the expected aims cannot be achieved, as they are based on the assump-
tion that the requirements for CSV described in the regulations can be implemented across all
companies in the medical device industry. This doctoral thesis addresses this issue and provides
recommendations for SMEs of the medical device industry to improve their knowledge base
about the topic of CSV and to better manage their limited resources. In this manner, the barrier
to achieving the expected aims and positive effects of CSV implementation is removed, which
highlights the relevance of this doctoral thesis. Thus, the results of this thesis contribute to the

improvement of the quality of medical devices and patient safety.

2.2 Main findings — Chapter 2 (Conceptual framework)
(Chapter 2 consists of 28 pages comprising 5 tables and 3 figures)

In the second chapter the underlying conceptual framework of the doctoral research is ex-

plained. Based on a structured literature review, the research model, the contained variables,
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and their hypothetical relationships to each other are discussed. The literature review is primar-
ily intended to provide a theoretical basis on the causal relationships between IT resources,
CSV, and firm performance measured in previous research. From the indications of the litera-
ture review, a research model is derived that attempts to examine the impact of IT resources on

firm performance due to the meditating role of CSV, applying RBT and the DCV.
Literature review

To investigate the complex problem of implementing and applying CSV compliant with current
regulatory requirements, the author performed a systematic literature review according to the
principles of bibliometric analysis. For this purpose, different literature databases were selected
for the review and an extensive keyword search was conducted. Based on the research gaps
regarding the CSV implementation, the following main keywords were derived and used for
the literature review: IT resources, IT capabilities, ICT, computer system validation, risk man-
agement, and firm performance. In addition, while most research in ICT literature is grounded
on RBT or the DCV, the main keywords were supplemented as follows: resource-based theory,
dynamic capabilities, and dynamic capabilities view. Access to research publications was pro-
vided through the following electronic literature databases: EBSCO Academic Search, Emerald

Insight, Google Scholar, Sage Journals, ScienceDirect and Scopus.

Step 1: First search for potentially relevant publications in all selected databases. Publications: n = 2,572,152

Step 2: Second search. Restriction of the first results to fully accessible publications only.

Publications excluded: n = 2,318,149 Publications: n = 254,003

Step 3: Elimination of duplicates.

Publications excluded: n = 59,801 Publications: n = 194,202

Step 4: Linguistic limitation to English-language literature only.

Publications excluded: n = 76,380 Publications: n = 117,822

Step 5: First content limitation to ranked publications and conference proceedings only.

Publications excluded: n = 86,116 Publications: n = 31,706

Step 6: Second content limitation to publications with focus on SMEs or medical technology industry.

Publications excluded: n = 31,491 Publications: n =215

Publications used for the
doctoral thesis: n =236

Step 7: Reading of abstracts and references, adding relevant and eliminating irrelevant literature.
Publications excluded: n = 87; Publications included: n = 108

IRVAVAVAVAVANE

Figure 2.4: Flowchart of the literature review process
Source: developed by the author, based on Schonberger and Vasiljeva (2019a).

The literature review was performed in several steps (see Figure 2.4) and is based on the
approaches of Cooper and Hedges (1994) and Mikelsone and Liela (2015). To achieve the best
possible and most adequate results through the literature review, research papers, proceedings,
monographs, books, and dissertations are examined and evaluated. As the focus on SMEs in

the medical device industry implies the identification of only a few literature sources, there is
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no time limitation on the publication, as this could possibly prevent the consideration of older
relevant literature sources. Nevertheless, an identification of current literature is aspired to. In
addition, the term “SME” is used universally without any specific reference to an industry to

improve the comparability of the literature.

The literature review identified a total of 236 publications, most of which are journals (n
=160; 68%), followed by conference proceedings (n =21; 9%) and books (n =19; 8%). Overall,
the top 15 ranked journals account for almost half of all identified journals (n = 82; 48.7%).
According to the ABDC quality list (2019), almost 18% (n = 15) of the publications are ranked
in A* journals, and 21% (n = 18) in 4 journals. The journal quality according to the CABS
quality list (2018) is slightly different: Only 7% (n = 6) of the findings are classified as a 4*
journal, and approximately 4% (n = 3) as a 4 journal. According to the CORE conference rank-
ing list (2018), about 17% (n = 2) of the conferences are classified as 4* conferences, and 33%
(n = 4) as A conferences. Overall, the journals and proceedings included in the literature data

set are of very good quality according to the ratings contained in the selected quality lists.

A total of 489 keywords were collected, most of which originated from publications pub-
lished in journals or conference proceedings. The most frequently mentioned keywords are, not
surprisingly, IT capability (n = 23; 9.7%) and resource-based theory (n = 23; 9.7%), followed
by dynamic capability (n = 22; 9.3%) and firm performance (n = 20; 8.5%). In total, the main
keywords were mentioned 127 times over the years 1995 to 2018. A detailed analysis of the
main keywords enables the identification of current research trends: while research activities
related to resource-based theory and firm performance have declined slightly in recent years,
research on dynamic capabilities and IT capabilities has increased significantly. Literature on
the keywords risk management and IT resources is more or less stable and increasing slightly.
However, no statements can be formulated about current trends relating to the keyword com-

puter system validation, as there is a major gap in the literature.
Theoretical framework

The theoretical framework is the basis of hypothetico-deductive research and provides a con-
ceptual model of how certain variables are related and an explanation of why these variables
are related. From the theoretical framework, testable hypotheses can be developed to examine
whether the relationships between variables in the model are valid or not. Therefore, this doc-
toral research follows the process of building a theoretical framework as recommended by

Sekaran and Bougie (2016: 72), which comprises the following three steps: (1) introducing
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definitions of constructs and variables, (2) developing a conceptual model that provides a de-
scriptive representation of the relationships between the constructs and variables under study,

and (3) providing an explanation of these relationships in the conceptual model.
Conceptual model

In research on ICT-based firm performance, recent literature questions the direct impact of IT
capabilities on firm performance by claiming that the impact is mediated by other resources and
capabilities (e.g., Pavlou and El Sawy, 2011; Liu et al., 2013). IT-related resources and capa-
bilities are widely considered as drivers for changes in firm performance in the current man-
agement literature. Furthermore, the studies show that performance effects of IT-related con-
structs are predominantly significant (e.g., Lu and Ramamurthy, 2011; Chen et al., 2014). In
summary, IT-related constructs for measuring firm performance are widely used and accepted
in the strategic management and ICT research community and therefore are also appropriate for
studying the impact of CSV on firm performance. For this purpose, a conceptual model helps

to structure the discussion in the literature.

RESOURCE LEVEL PROCESS LEVEL ENTERPRISE LEVEL
Independent variables Moderating variable Mediating variable Dependent variable
IT resources l IT-enabled Dynamic Capabilities

IT assets
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;
SV approac] v

CSV approach Ws

Risk assessment

Firm performance
IT capabilities

Eﬂ

Human IT resources

IT management capability
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Figure 2.5: Conceptual model of the doctoral research
Source: developed by the author, based on Schonberger and Vasiljeva (2019a).

As shown in Figure 2.5, the conceptual model includes two independent variables (IT
assets and IT capabilities), a moderating variable (IT-enabled DCs), a mediating variable (CSV)
and a dependent variable (firm performance). The superordinate categorisation of the variables
into the resource, process, and company level allows for a better delimitation of possible solu-
tions for existing management problems when applying the model into practice. The statements
of the conceptual model are as follows: The dependent variable of firm performance is influ-
enced by the independent variables of IT assets and IT capabilities, while the mediating variable

CSV helps to explain how these IT resources bring about firm performance. The moderating
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variable IT-enabled DCs helps to explain the relationship between IT assets and CSV and, ac-
cordingly, IT capabilities and CSV.

Hypothesis development

As described before, CSV ensures that the ICT used to manufacture medical products or ser-
vices perform to their defined specifications. According to this understanding, ICT systems in
healthcare not only include software (business applications) and hardware (IT infrastructure),
but also trained personnel (human IT resources) operating the ICT systems based on standard
operating procedures and manuals (Hrgarek, 2008; Yin, 2010; Bendale et al., 2011; Yogesh et
al., 2015). To validate these systems against the regulatory requirements, comprehensive man-
agement knowledge of the existing IT resources, business processes, and medical products of
the enterprise is required (IT management capability). Wingate (2004: 3) agrees that “[...] such
assets deserve the closest attention and the most careful management.” In summary, the author
argues that the extent to which the success of CSV is achieved depends on the IT assets and IT
capabilities in the enterprise and how these are leveraged. Therefore, the author proposes the

following hypotheses:
H1: IT assets have a positive effect on CSV.
H2: IT capabilities have a positive effect on CSV.

The DCV is based on the perspective that firm resources need to change over a period of
time to be relevant to changing market conditions (e.g., Teece et al., 1997; Mikalef and Pateli,
2016). Therefore, enterprises must foster DCs to develop business processes and strategies that
address these changes (El Sawy and Pavlou, 2008). As ICT becomes increasingly embedded in
organisational routines (Ray et al., 2005), business processes become more dependent on IT
resources and the frequency with which ICT needs to change increases (Queiroz et al., 2018).
In this context, IT-enabled DCs support organisations in identifying and implementing new ICT
initiatives to ensure that IT resources meet the requirements of business processes (Pavlou and
El Sawy, 2011; Mikalef and Pateli, 2016; Queiroz et al., 2018). The dimensions inherent in the
construct of IT-enabled DCs, namely sensing the environment, seizing opportunities and recon-
figuring assets, enable organisations to constantly identify market-based threats and opportuni-
ties and to act quickly to respond to those threats and opportunities (Sambamurthy et al., 2003;
Lu and Ramamurthy, 2011; Queiroz et al., 2018). Following this understanding, the author sug-
gests that IT-enabled DCs have a moderating effect on the relationship between a company’s
IT assets and IT capabilities and the implementation of CSV. Therefore, the author proposes

the following hypotheses:
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H3: The effect of IT assets on CSV is positively moderated by IT-enabled DCs.
H4: The effect of IT capability on CSV is positively moderated by IT-enabled DCs.

The primary objective of CSV is to achieve and maintain regulatory compliance, while
ensuring the performance and functionality of the ICT systems within the enterprise (Veverka,
2002; Bendale et al., 2011). The main tasks of CSV are (1) to prove that each ICT fulfils its
intended purpose within the production and quality processes and (2) to prevent software prob-
lems that could have serious consequences for the patient, the user, or third parties (Wingate,
2004; Bendale et al., 2011). Applying a risk-based approach helps decision-makers determine
the degree of CSV required and limit the overall validation effort to an appropriate size and
scope (Tracy and Nash, 2002; McDowall, 2005; Hrgarek, 2008; Yin, 2010; von Culin, 2011).
As a conclusion, the author assumes that the better CSV projects are planned and defined, the
more positively this affects product quality and customer satisfaction and, thus, firm perfor-

mance. Therefore, the author proposes the following hypothesis:
HS: CSV has a positive effect on firm performance.

Based on RBT, organisations have learned to combine their IT resources in order to
achieve a competitive advantage by developing complicated-to-acquire and difficult-to-imitate
IT resources (Byrd and Turner, 2001; Bhatt and Grover, 2005; Aral and Weill, 2007; Kim et
al., 2011). In this context, researchers have analysed numerous IT resources for their impact on
the competitive advantage of enterprises (e.g., Mata et al., 1995; Bharadwaj, 2000; Wade and
Hulland, 2004). In summary, previous research shows that the leverage of IT resources is asso-
ciated with firm performance improvements, including in financial performance, customer sat-
isfaction, operating cost reduction, product and service quality, and market share (Kim et al.,
2011; Liu et al., 2013; van de Wetering et al., 2017; Queiroz et al., 2018). Drawing on the above
and on prior studies that argue that IT assets and IT capabilities impact performance through
intermediate process-level outcomes (e.g., Lu and Ramamurthy, 2011; Chen et al., 2014; Quei-

roz et al., 2018), the author proposes the following hypotheses:
He6: The effect of IT assets on firm performance is mediated by CSV.

H7: The effect of IT capability on firm performance is mediated by CSV.

2.3 Main findings — Chapter 3 (Research methodology and research design)
(Chapter 3 consists of 29 pages comprising 4 tables and 5 figures)
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Scientific-theoretical classification of the research

The present doctoral thesis belongs to the research discipline of management science in the
field of business administration and specifically to the area of strategic management. The thesis
is based on the understanding of business administration as an applied and application-oriented
science, which focuses on the design of economic operations of organisations (Sekaran and
Bougie, 2016). The scientific-theoretical classification of this doctoral research is based on
classification schemes and research clusters of the research disciplines mentioned, which are
widely accepted in the literature. Accordingly, this doctoral thesis contributes valuable insights
to the research disciplines of strategic Management, Information Systems Research and the IT

value research.
Structure and approach of the research

This doctoral research follows the procedure of the hypothetico-deductive method, as this
method represents the still predominant research approach to knowledge generation in the nat-
ural, scientific and economic sciences and offers a systematic procedure for solving basic and
managerial problems (e.g., Dresch, 2015; Sekaran and Bougie, 2016). The hypothetical-deduc-
tive method is applied according to the recommendations of Sekaran and Bougie (2016: 23).
These tasks were adapted for the doctoral research and differentiated into the following four
main phases: (1) problem identification, (2) data collection and data validation, (3) data analysis
and data interpretation, and (4) evaluation of the results. The individual phases and inherent

tasks are explained in more detail below and are shown in Figure 2.6.

l Phase ‘ Process step ‘ l Method and approach ‘

Problem identification Identification of the state of the art of scientific literature %l Systematic literature review ‘

I
v

Survey of Latvian SME medical device manufactures %l Online questionnaire ‘
Data collection and
data validation

v

Test of non-response bias, common
Instrument validation and evaluation of measurement properties method bias, construct reliability,
T convergent and discriminant validity

N N A I N R
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Data analysis and Analysis of the impact of CSV on the firm performance Structural . deli ‘
data interpretation of Latvian SME medical device f ructural equation modeling
I
v
Evaluation of the results { Evaluation of the results through experts in the field H Guided expert interview ‘

Figure 2.6: Research steps and methodology of the doctoral thesis

Source: developed by the author.
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Description of the research methods used

To address the problem underlying this doctoral research, an exploratory and explorative se-
quential mixed methods approach according to Creswell (2014) and Sekaran and Bougie (2016)
was adapted (see Figure 2.7). Hence, an extensive literature review serves as the basis for iden-
tifying solutions to the research problem and to defining the setting of the research study. A
non-constructive study setting was pursued, as this doctoral research focuses on medical device
companies and their business processes in a natural environment where events typically occur
normally (Sekaran and Bougie, 2016). Furthermore, the specification of the study setting in-
cludes the definition of both the variables in the research model and the scales to determine
these variables, as well as the calculation of a necessary sample size. The qualitative research
methods used in this doctoral thesis are the systematic literature review and the structured ex-
pert interview. The quantitative research methods used in this doctoral thesis are survey re-
search for the gathering of primary data and the SEM method for the statistical analysis of the
data and for testing the hypotheses formulated.
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Figure 2.7: Exploratory and explanatory mixed methods approach of the doctoral research

Source: developed by the author, adapted on Creswell (2014: 220) and Sekaran and Bougie (2016: 96).
Operationalisation of variables

To avoid distortions and inconsistencies in the research process, a clear operationalisation of
the variables and constructs under investigation is necessary. The operationalisation of the var-
iables of the conceptual model follows the recommendations according to Sekaran and Bougie
(2016: 195) and is explained in more detail in the following sections. The operational defini-

tions of the variables form the measurement model of the doctoral research.

IT resources. As can be derived from the conceptual model in Figure 2.5, the independ-
ent variables /T assets and IT capabilities constitute the IT resources of an enterprise. The var-
iable of IT assets is measured based on the first-order constructs of flexible IT infrastructure
and business applications. The variable of IT capabilities is measured based on the two first-

order constructs of human IT resources and IT management capability.
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A flexible IT infrastructure “enables IT staff to develop, diffuse, and support various
system components quickly, to react to changing business conditions and corporate strategies
[...] or economic pressures” (Kim et al., 2011: 493). A flexible IT infrastructure further pro-
vides the foundation for the design, development, and implementation of business applications
(Byrd and Turner, 2001; Chung et al., 2003; Melville et al., 2004; Ray et al., 2005; Saraf et al.,
2007; Liu et al., 2013). To measure the construct of flexible IT infrastructure, this is defined as
the extent to which IT systems are (1) modular, (2) scalable, (3) transparent, (4) standardised,
and (5) comparable to competitors (Ray et al., 2005; Chen and Wu, 2011; Kim et al., 2011; Liu
etal., 2013; Garrison et al., 2015; Mikalef et al., 2016; van de Wetering et al., 2017). Following
this definition, two items were adapted for each dimension, resulting in ten items in total for

the measurement of the flexible IT infrastructure construct.

Business applications utilise the IT infrastructure existing in the enterprise and incorpo-
rate the IS deployed for the realisation or the support of business processes and business strat-
egies (Chung et al., 2003; Melville et al., 2004; Chen and Wu, 2011; Chen et al., 2015). To
align both the IT infrastructure and business applications with business processes and strategies
to ensure business success, human IT resources are crucial (Bharadwaj, 2000; Melville et al.,
2004; Kim et al., 2011). The business applications construct is measured based on the dimen-
sions of (1) IT assimilation and (2) business strategy (Liang et al., 2007; Chen and Wu, 2011;
Liu et al., 2013). IT assimilation is defined as “[...] the ability to diffuse and routinize IT ap-
plications in business processes within and across organizational boundaries” (Liu et al., 2013:
1455). IT assimilation is measured on a four-item scale based on Liang et al. (2007) and Liu et
al. (2013). Business strategy is defined as the ability “[...] to apply an integrated set of available
and reliable IT infrastructure components, services, or functions in order to achieve all business
objectives, which involves supporting both existing applications [...] and new initiatives [...]”
(Chen and Wu, 2011: 147). The construct of business strategy is measured on a third-item scale

based on Pavlou and El Sawy (2006), Chen and Wu (2011), and Chen and Tsou (2012).

Human IT resources represent “[...] intangible assets that are important antecedents of
a firm’s IT capabilities” (Garrison et al., 2015: 379). Human IT resources refer to the distinctive
knowledge, training, and experience of employees within the IT department (Bharadwaj, 2000;
Bhatt and Grover, 2005; Kim et al., 2011; Garrison et al., 2015; Rockmann et al., 2015). Fur-
thermore, human IT resources should be familiar with management and business issues in order
to formulate appropriate IT solutions (Bharadwaj, 2000; Kim et al., 2011; Rockmann et al.,
2015). Human IT resources are specified as the level of professional skills and knowledge of

IT personnel about (1) technical elements, (2) technology management, (3) business functions
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and the business environment, and (4) management and interpersonal cooperation (Byrd and
Turner, 2001; Chung et al., 2003; Chen and Wu, 2011; Kim et al., 2011). To measure the vari-
able of human IT resources, two items were adapted for each dimension mainly from Byrd and

Turner (2000, 2001) and Kim et al. (2011), resulting in eight items in total.

IT management capabilities in particular are highlighted as a prerequisite for efficient
IT utilisation (e.g., Prasad et al., 2010; Chen and Wu, 2011; Kim et al., 2011; Chou et al., 2015;
Rockmann et al., 2015). According to Kim et al. (2011: 493), an IT management capability is
defined as “[...] the IT staff’s ability to manage resources in order to transform them into busi-
ness value at an organization.” Likewise, other researchers argue that IT management capabil-
ities refer to the management’s ability to conceive of, develop and exploit IT applications to
support and enhance other business functions (e.g., Mata et al., 1995; Bharadwaj, 2000; Chou
et al., 2015; Rockmann et al., 2015). IT management capability can be determined in the areas
of (1) planning, (2) investment decision-making, (3) coordination and (4) control (Bharadwaj
et al., 1999; Bhatt and Grover, 2005; Kim et al., 2011; Chen et al., 2015; Chou et al., 2015).
Again, two items for each dimension were adapted based on the existing research to measure

the construct of IT management capability.

IT-enabled DCs are defined according to the definition by Mikalef and Pateli (2016: 5)
as “[...] a firm’s abilities to leverage its IT resources and IT competencies, in combination with
other organizational resources and capabilities, in order to address rapidly changing business
environments.” Accordingly, IT-enabled DCs provide valuable support for medical device
manufacturers in adapting to rapidly changing conditions, such as new regulatory requirements,
technological innovations, or shifting customer requirements. Based on previous research, five
dimensions of the DCV were adapted to measure the variable of IT-enabled DCs: (1) sensing,
(2) coordinating, (3) learning, (4) integrating, and (5) reconfiguring (Teece, 2007; Pavlou and
El Say, 2011; Mikalef and Pateli, 2016; van de Wetering et al., 2017). These dimensions can
be defined as follows (Teece, 2007; Pavlou and El Sawy, 2011; Mikalef and Pateli, 2016):
Sensing is the capability to detect, interpret, and understand opportunities and threats in the
environment. Coordinating describes the ability to orchestrate and deploy resources and tasks,
as well as to synchronise activities with the stakeholders involved. Learning is the capability to
acquire, assimilate and utilise new knowledge that enables informed decision-making. Access
to resources and capabilities of external companies and partners and embedding them in exist-

ing resources and capabilities is defined as integration capability. Reconfiguring is defined as
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the ability to effectuate strategic change and demonstrate flexibility in renewing existing re-
sources and capabilities. Based on these definitions, two items were adapted for each dimen-

sion, resulting in ten items in total for the measurement of the IT-enabled DC construct.

Computer system validation. The variable of CSV is defined as a second-order construct

encompassing the dimensions of CSV strategy and risk assessment.

CSV strategy includes the planning, implementation and application of a CSV process
in compliance with the applicable regulatory framework (Hrgarek, 2008; Elser, 2016). Accord-
ingly, CSV has to be implemented into the quality management of medical device companies,
a proper process documentation has to be established, and the critical ICT in the company has
to be identified to comply with the applicable regulatory requirements (Veverka, 2002; Win-
gate, 2004; Bendale et al., 2011). As explained above, a risk-based approach to CSV is an es-
sential requirement, as it provides a key understanding of the major risk factors involved in the
validation of any computer-based system (McDowall, 2005; Bendale et al., 2011). CSV strategy
reflects compliance with legal standards requiring that ICT must be validated to ensure (1) ac-
curacy, (2) reliability, (3) consistent intended performance, and (4) the ability to detect invalid
or altered records (Wingate, 2004; Esch et al., 2007; Foe Owono, 2015; ISO, 2016; McDowall,
2017; Singh et al., 2018). The construct of CSV strategy is measured by newly developed items,
based on current regulatory requirements in Europe (ISO, 2016; European Commission,
2017a), as well as on results and recommendations from the research of Elser (2016) and

Dehghan-Dehnavi et al. (2015).

Risk assessment. According to Bhusnure et al. (2015: 1102), risk assessment in the con-
text of CSV “[...] is an analysis of failure scenarios associated with each of the functions and
subfunctions of a [computer] system.” Risk assessment is an important step in determining the
depth of the validation effort as it reviews all existing policies, procedures, practices, regula-
tions, and standards that are relevant to evaluating the potential risk of the ICT and, thus, deter-
mines whether or not a validation should be performed (Wingate, 2004; McDowall, 2009; Yin,
2010). Risk assessment is defined as a set of principles and practices aimed at (1) risk identifi-
cation, (2) risk analysis and (3) risk evaluation (McDowall, 2005; Rakitin, 2006; Strause, 2009;
Zou et al., 2009; Corvellec, 2010). Risk identification consists of determining which, when,
why, and how potential hazards might occur (McDowall, 2005; Corvellec, 2010). Risk analysis
consists of applying a systematic procedure to use the available information to identify the na-
ture of the risk and to estimate the risk (McDowall, 2005; Zou et al., 2009; Corvellec, 2010).
Risk evaluation is based on the risk analysis and consists of assessing the significance of the

risk (McDowall, 2005; Corvellec, 2010). While the measurement of risk identification and risk
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analysis are each based on two items derived from the research of Zou et al. (2009) and
Dehghan-Dehnavi et al. (2015), two items for risk assessment are newly developed following

evidence from McCaffery et al. (2010) and Burton et al. (2006).

Firm performance. Firm performance is operationalised by items indicating the extent
to which a firm performs better than its key competitors in (1) product quality, (2) number of
complaints, and (3) competitive advantage (Chen and Tsou, 2012; Santos and Brito, 2012; Liu
et al., 2013; Queiroz et al., 2018). In this context, it is generally assumed that variances in firm
performance are due to the application of CSV. While the measurement of product quality and
competitive advantage are each based on two items derived from the aforementioned previous
research studies, one item for the construct of number of complaints is adapted from van de
Wetering et al. (2017) and a second is newly developed based on indications from Santos and

Brito (2012).

Table 2.3
Structure and contents of the online questionnaire
Section Construct Contents / indicators Items Scale
Introduction - Introduction to the research topic. - -
Information on the duration and length
of the survey.
Conditions for participation and empha-
sis on anonymity and data protection.
IT assets Flexible IT Modularity, scalability, standardisation, 10 items 7-point Likert, per-
infrastructure transparency, competitiveness centages (0 to 100%)
Business IT assimilation, business strategy 7items  7-point Likert, per-
applications centages (0 to 100%)
IT capability Human IT Technical knowledge, technology man- 8 items  7-point Likert
resources agement knowledge, business
knowledge, management knowledge
IT Management  IT planning, IT investment decision- 8 items  7-point Likert

capability making, IT coordination, IT control
IT-enabled DC  IT-enabled DC Sensing capability, coordinating capa- 10 items 7-point Likert
bility, learning capability, integrating
capability, reconfiguring capability

Computer Sys- CSV strategy Accuracy, reliability, consistent in- 8items  7-point Likert
tem Validation tended performance, change control
Risk assessment ~ Risk identification, risk analysis, risk 6 items  7-point Likert

evaluation

Firm Firm Product quality, number of complaints, 6 items  7-point Likert

performance performance competitive advantage

Demographics - Gender, age, job title, years of experi- 7 items  Checkboxes with
ence, number of years with current em- predefined options;
ployer, company size, annual turno- Text field

ver/balance sheet

Closing - Option for voluntary submission of the - Text field
e-mail address for the anonymous for-
warding of the survey results.

Gratitude for participation

Source: developed by the author.
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Survey development

To investigate the conceptual model and the associated hypotheses (see Figure 2.5), a standard-
ised online questionnaire with closed questions was developed, which were always provided in
the same order for better comparability across all participants (Bradburn et al., 2004; Babbie,
2016; Bell et al., 2018). The questions aim to identify the attitudes, opinions, and behaviour of
the participants, who express themselves on behalf of their organisation regarding the imple-
mentation and application of CSV. The questionnaire design and question wording are based
on general and widely accepted recommendations and construction rules (e.g., Bradburn et al.,
2004; Babbie, 2016; Sekaran and Bougie, 2016; Bell et al., 2018). Table 2.3 provides an over-

view of the structure, contents and scales of the online questionnaire.

As indicated in Table 2.3, all measures were assessed with 7-point Likert scales. Excep-
tions include all items for the IT assimilation construct and the two items for measuring the
transparency of the flexible IT infrastructure construct, which were measured by percentages
ranging from “0%” to “100%”. In order to determine the direction and intensity of the attitude
towards the objects of investigation, the numerical scale was defined as ranging from “-3” to
“+3” (Sekaran and Bougie, 2016). In addition, this enables the participant to better assess the
status quo in the company and to give a more reliable answer. Furthermore, to reduce the num-
ber of midpoint selections, the anchors used on the scale were indicated with adverbs to enable

the participants to better differentiate between the scale points (Tsang, 2012).

As a language is of central importance for the culture in which it is spoken and cultural
factors are often crucial for spoken language (Geenen, 2019), it is therefore necessary to trans-
late research items into the language of the culture under investigation (Johnpeter, 2018). Ac-
cording to this assumption, which is also denoted as the Sapir-Whorf hypothesis (Koerner,
1992; Geenen, 2019), to increase the acceptance of the questionnaire, the questions were trans-
lated from English into Latvian by a translation agency. Afterwards, as recommended by sev-
eral researchers (e.g., Liu et al., 2013; Chen et al., 2015), the translations were back translated
by a native speaker to ensure that no semantic discrepancies occurred between the Latvian ver-

sion and the original English version of the questionnaire.
Sample and data collection

The survey was conducted in Latvia as the country shows a significant increase in the use of
medical device (Schonberger and Vasiljeva, 2019b). In 2017, about 31% of the Latvian
healthcare budget was spent on medical devices, which was well above the EU average of 18%
(Behmane et al., 2019). In addition, the availability of hospital operating rooms in Latvia has
not grown faster than anywhere else in the EU, with the number of operating rooms per 100,000
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inhabitants rising from 10.9 to 16.0 in 2016 (Eurostat, 2019). Assuming that the medical devices
available on the Latvian market were largely produced by national manufacturers, Latvian med-
ical device companies are of particular interest for this doctoral research, as the high expendi-

tures indicate high product quality and extensive compliance with regulatory standards.

As the survey was to be conducted among representatives of Latvian medical device com-
panies, but the author did not have access to the company information, the Latvian company
Lursoft IT (in the following Lursoft) was contacted. Lursoft is an IT company that provides
legal and natural persons with access to the Latvian general legal information database. The
online questionnaire was published through the survey tool Webropol in the period from 01
August 2019 to 31 August 2019. Based on the contact information provided by Lursoft, a total
of 82 Latvian companies were contacted by e-mail through Webropol and invited to participate
in the online survey. These companies represent the entire population of Latvian SMEs in the
medical device industry (as of 18 June 2019). As this situation ensured that the online survey
was forwarded directly to a real person in the company, the author assumes that a better quality
of'the results could be achieved. To counteract potential non-response bias, the aim and content
of the questionnaire were first explained in the cover letter, and the recipients were asked to
forward the questionnaire to the persons responsible if they were not directly involved in the
implementation of CSV. Furthermore, a follow-up e-mail was sent after two weeks with a
friendly reminder to participate in the survey. The initial and the follow-up e-mails were in
Latvian and English to increase the acceptance and motivation of the recipients to participate

in the survey.

From the beginning to the middle of the survey period, 19 questionnaires were returned.
After the follow-up e-mail, nine additional questionnaires were forwarded until the end of the
survey period. None of the questionnaires was cancelled during processing; therefore, all sub-
mitted questionnaires are complete. As a result, 28 usable questionnaires are available for the
empirical analysis of the research model, resulting in a valid response rate of 34.14%. This
value is consistent with comparable studies focusing on IT resources and IT capabilities and
their relationship to firm performance (e.g., Pavlou and El Sawy, 2006; Kim et al., 2011; Chen
and Tsou, 2012; Liu et al., 2013; van de Wetering et al., 2017).
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2.4 Main findings — Chapter 4 (Empirical Findings)
(Chapter 4 consists of 50 pages comprising 24 tables and 6 figures)

Demographic analysis of the sample

Overall, more men (67.9%) than women (32.1%) participated in the survey. Most respondents
stated that they are between 36 and 45 years old (42.9%), have less than five years (42.9%) or
less than ten years of work experience (42.9%) and have been employed by their current em-
ployer for less than ten years (42.9%). In most cases, the job titles reported are “quality engi-
neer” (32.1%), “chief executive officer” (28.6%), and “project manager” (25.0%). This distri-
bution is not atypical considering that (1) CSV has to be integrated into the quality management
of medical device manufacturers, (2) only SMEs were included in the sample, and (3) CSV
implementation is predominantly a project-related activity. Moreover, most of the participating
SMEs have less than ten employees (75.0%) and an annual turnover/balance sheet of less than
two million euros. Consequently, according to the European SME definition, primarily micro-
enterprises from the Latvian medical device industry participated in the survey. Nevertheless,

all SME size classes were represented in the groups of early and late respondents.
Instrument validation

As the accuracy of a survey instrument effectively determines the quality of the self-reported
data (Prasad et al., 2010), a validation of the survey instrument is necessary. Measures to avoid
biases due to common rater effects and item characteristic effects were implemented ex ante to
the main study by (1) ensuring anonymity and confidentiality, (2) varying the arrangement of
questions and scaling, (3) the use of neutral scales, and (4) the validation of the questionnaire
by a pretest. As these types of bias have been widely prevented, it is assumed that they have not
occurred in the present survey. Furthermore, the online survey must be verified for potential ex
post bias, especially non-response bias, common method bias, and self-selection bias. However,
the latter can be excluded for this study, as the online questionnaire was sent directly to the

desired target group by e-mail and the link to the online survey was not public.

To investigate a potential bias due to non-response, according to the extrapolation proce-
dure by Armstrong and Overton (1977), early (n = 19) and late responses (n = 9) were compared
after the data collection phase to confirm that the answers of the respondents did not differ
significantly. Subsequently, ¢ tests for two independent samples and the Levene’s test were
performed between group means which revealed no statistically significant differences between
the early and late respondents, thus variance homogeneity can be assumed. In addition, the early
and late respondents were compared by means of a Chi-square test, which also confirmed no
significant differences. Finally, the effect size measured by Hedges’ g is used to examine
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whether the early and late respondents are similar across all the main constructs of the meas-
urement model. Likewise, the g-values indicate that the groups of early and late respondents
are identical. In summary, the findings of the tests proved that the early and late respondents
are statistically similar not only on all demographic scales but also across all measurement

items, suggesting that non-response bias is not a major problem in the present survey.

As all data were perceived and self-reported at one point in time from a single source,
common method bias was controlled for in accordance with suggestions by Podsakoff et al.
(2003). To test the extent of common method bias ex post, a set of statistical tests was con-
ducted: First, Harman’s single factor test was performed by entering all constructs of the meas-
urement model into an exploratory factor analysis. As a single factor does not account for the
majority of the variance, the results do not indicate a common method bias. Second, the method
of partial correlation was used to confirm the results of the Harman’s test. The results show that
a common method bias cannot be assumed, as neither the influence nor the exclusion of a con-
trol variable significantly weakens or strengthens the structural relationships between the con-
structs. Finally, the correlation matrix for all main constructs was analysed for exceptional cor-
relations to identify potential common method bias. Again, the results revealed that a common
method bias cannot be assumed. In summary, the results of these tests suggest that common

method bias is not an issue in the present survey.
Tests of variables

For the evaluation of the statistical tests, commonly accepted quality criteria are adopted (e.g.,
Cronbach’s Alpha, Kaiser-Meyer-Olkin criterion, Fornell-Larcker criterion). The results of

these test are the following:

e Tests for normality were performed using the Shapiro-Wilk test. In addition, the skew-
ness and kurtosis values of all items were analysed to prove normal distributions. The
results indicate that there is an approximately normal distribution of all observations.

e Tests for linearity were performed both graphically by analysing scatterplots of the re-
lationships of all independent variables and the dependent variable and statistically by
comparing the mean values between the independent variables and the dependent varia-
bles based on the analysis of the variances. The results indicate that there are approxi-
mately linear relationships for all pairs of variables.

e Tests for homoscedasticity were performed graphically by analysing the scatterplot of
the standardised residuals and the standardised predicted values that indicate homosce-

dasticity due to a rather box-shaped dispersion around the straight line. Furthermore,
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Levene’s test for equality of variances and White’s test of heteroskedasticity are applied
which statistically confirm the graphical evidence of homoscedasticity.

e The test for autocorrelation was performed using the Durbin-Watson statistic which
indicates no autocorrelation at a value of d = 2 (Durbin-Watson, 1951). The results indi-
cate that autocorrelation will not affect the findings of the doctoral research.

e For evaluating construct reliability, composite reliability and Cronbach’s Alpha (a) val-
ues were examined, with all values exceeding the commonly used threshold of o > .70,
except for the constructs “flexible IT infrastructure” and “business applications”.

e To evaluate the construct validity, the Kaiser-Meyer-Olkin (KMO) values and Bartlett’s
sphericity test values are determined. In addition, item reliability will be evaluated based
on the two indicators of the Measure of Sampling Adequacy (MSA) and factor commu-
nality. The vast majority of items reveal values for KMO, Bartlett’s test, MSA and com-
munalities exceeding the defined threshold values. However, some items are under the
benchmark of several validity indicators, e.g., “TRNS1” (MSA), “BUS2” (MSA), or
“ITPL2” (Communality).

e To assess convergent validity, the AVE indicator was applied, which is calculated as the
mean variance extracted for the items loaded on a construct (Hair et al., 2014). Except for
the two constructs “IT management capability” and “IT-enabled DCs”, all AVE values
are above the defined threshold

e To determine discriminant validity, the Fornell-Larcker criterion was assessed. Accord-
ingly, the square root of the AVE values must exceed the correlations between the indi-
vidual latent constructs (Fornell and Larcker, 1981). For the given data set, all values of
the square root AVE fulfil this criterion.

e Finally, the content validity of the measurement items was evaluated using the Pearson’s
correlation value. Except for the items “TRNS1”, “TRNS2”, and “INC1”, all Pearson

correlations to the measurement items were significant, indicating a strong content.

Finally, the items that did not reach the defined threshold values of the respective relia-
bility and validity tests must be evaluated in more detail. These measurement items and their
related latent constructs are listed in Table 2.4. As the validity and reliability of the survey can
be ensured and increased by removing these items, they are not considered further and are ex-

cluded from the measurement model.
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Table 2.4
Deleted items from the measurement model

Construct Item Pearson correlation MSA COM KMO KMO? o o
Flexible IT infrastructure ~ MOD1 423% .406 .810 519 618 549  .660
COM1 AT72% .483 675
TRNSI1 270 287 .597
TRNS2 .618 559 500
Business applications BUS2 403%* 262 .852 417 .560 376 529
ITA2 494** 434 .699
ITA4 A490%** 458 745
IT management capability ITPL2 .394% 613 .347 664 .668 700 717
IT-enabled DC INC1 345 314 790 518 .550 734 742
Risk assessment RID2 A458% 448 .843 .530 533 692 706
RAN2 492% .494 743
Threshold <.05 >.50 >.50 >.50 >.70

Source: developed by the author. Note: “COM” = Communalities; * = without item(s); * p <.05; ** p <.01; Val-
ues in bold under the recommended threshold.

In summary, the overall result of all graphical analyses and statistical tests performed is
that the measurement instrument itself and the items and constructs of the measurement model
are valid and reliable. It could be confirmed that the selected measurement items are appropriate
as indicators for their respective constructs and that the obtained measurements values are valid.
Finally, it is important to emphasise that despite the small sample available in this doctoral
research, the measurements are robust and can be used for the subsequent testing of the hypoth-

eses using the SEM method.
Structural model and hypothesis testing

The empirical analysis is based on the PLS method as a variance-based approach to SEM, which
is applied for the assessment of the structural model and for the hypothesis tests. In a first step,
a first-order factor model for the first-order reflective indicators of the independent (IT assets
and IT capabilities) and mediating (CSV) variables of the measurement model was tested to
determine how each factor can explain the firm performance observed. As there are three de-
pendent variables for the analysis of first-factor formative items (CSV strategy, risk assessment,
and firm performance), three regressions with effects on the first-order dependent variables are
calculated. At the end of the first step, the predictive power of the overall regression model was
evaluated. The average variance explained by R? amounts to 45.9% and can be classified as
significant at an effect size of f=.921. Furthermore, the Goodness of fit (GoF) value comprised
.573, which exceeds the threshold of .36 for large effect sizes of R?. Consequently, the GoF-
value indicated a satisfactory good fit of the proposed theoretical model with the data. The

results of the first-order factor model (Model A) are summarised in Figure 2.8.
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In a second step, a second-order model for the second-order formative constructs of the
independent (IT assets and IT capabilities) and mediating (CSV) variables of the measurement
model was analysed. Again, the second-order factor model was graphically processed and ex-
amined with SPSS AMOS. In this context, two dependent variables for the analysis of the sec-
ond-order formative construct (CSV) and first-order reflective construct (firm performance) are
statistically examined by calculating two regressions with effects on these dependent variables.
The evaluation of the predictive power of the overall regression model indicates that the average
variance explained by R? is 45.7% and can be classified as significant at an effect size of f=
9.17. The GoF-value (.531) indicated a satisfactory good fit of the proposed theoretical model
with the data and significantly exceeds the defined threshold value. The results of the second-

order factor model (Model B) are summarised graphically in Figure 2.8.
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Figure 2.8: First-order direct effects model (Model A), second-order direct effects model (Model C) and PLS
results for the structural model (Model C) on firm performance.

Source: developed by the author, based on Schonberger and Vasiljeva (2019b). Note: * p <.05; ** p <.01; *** p
<.001; N =28.
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Finally, in a third step the PLS regressions of the original structural model are evaluated,
also considering the moderating variable of the IT-enabled DCs. Similarly to the regression
analysis in Model B, two dependent variables for the analysis of the second-order formative
construct (CSV) and the first-order reflective latent construct (firm performance) are statisti-
cally examined by calculating two regressions with moderated effects on these dependent var-
iables. The assessment of the predictive power of the structural model reveals that the average
variance explained by R? is 54.5% and can be characterised as highly significant at an effect
size of /= 1.097. The GoF-value (.772) indicated an excellent fit of the proposed theoretical
model with the data and clearly exceeds the specified benchmark. The results of the structural

model (Model C) are summarised graphically in Figure 2.8.
Mediating role of computer system validation

To determine the mediation effect of CSV, the mediation analysis method proposed by Baron
and Kenny (1986) was used, as this method has been widely applied to test for mediation (e.g.,
Ray et al., 2005; Saraf et al., 2007; Chen et al., 2015; van de Wetering et al., 2017). For this
purpose, the mediation analyses were performed using the PROCESS macro for SPSS in version
3.4 provided by Hayes (2018), which is based on linear least squares regression to determine
unstandardised path coefficients of total, direct and indirect effects (Hayes, 2018). In PRO-
CESS, the author configured bootstrapping with 5000 iterations combined with heteroscedas-
ticity-consistent standard errors (Zhao et al., 2010) to calculate confidence intervals and infer-
ential statistics. Indirect mediation effects were considered significant if the confidence interval
did not include zero (Zhao et al., 2010; Hayes, 2018). The results of the mediation analysis of

IT assets and IT capabilities on firm performance are graphically presented in Figure 2.9.
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Figure 2.9: Mediation effects of IT assets and IT capabilities on firm performance over CSV

Source: developed by the author. Note: “p <.10; * p <.05; *** p < .001; N = 28.
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As the total effect (c) is not significant (8. = .355; p > .05), but the indirect effect (¢’) is
significant lower (fc =-.307; p > .05), it can be concluded that the relationship between IT
assets and firm performance is partially mediated by CSV (Zhao et al., 2010). Accordingly,
hypothesis H6 is partially supported and therefore cannot be rejected. Furthermore, as the total
effect (B = .653; p <.05) is significant and the indirect effect (S = -.143; p > .05) is significant
lower, it can be concluded that the relationship between IT capabilities and firm performance
is fully mediated by CSV (Zhao et al., 2010). As a result, hypothesis H7 is fully supported and

therefore cannot be rejected.
Summary of the hypothesis tests

As the path between IT capabilities and CSV (f = .589; p < .01) is positive and significant in
Model B, this supports the statement of hypothesis H2. Consequently, the IT personnel availa-
ble in the organisation as well as the necessary IT management capabilities are essential for the
efficient and effective implementation of CSV. In addition, as the path between CSV and firm
performance (f = .786; p < .001) is also positive and significant in Model B, this supports the
statement of hypothesis HS. This demonstrates that the implementation of a risk-based CSV
approach as required by regulatory authorities and the documentation of CSV lead to an im-
proved firm performance and are therefore crucial for the competitiveness of the organisation.
However, a significant positive impact of IT assets on CSV, as stated in hypothesis H1, could
not be confirmed. This is in fact quite surprising, as knowledge of IT infrastructures and busi-
ness applications is essential for planning and implementing CSV (Tracy and Nash, 2002; Ben-
dale et al., 2011; Yogesh et al., 2015). Additionally, it is apparent in Model C that the moder-
ating construct of IT-enabled DCs has no significant effect on the relationship between IT ca-
pabilities and CSV (f =.998; p > .05), or between IT assets and CSV (f =-.978; p > .05), and
even has a negative path coefficient on the latter relationship. Therefore, hypotheses H3 and
H4 cannot be confirmed and have to be rejected. However, due to the significant positive path
between CSV and firm performance (f =.712; p < .001), the statement of hypothesis HS can
again be confirmed. An overview of the findings of the hypothesis test with reference to the

corresponding research questions is provided in Table 2.5.
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Table 2.5
Results of the hypotheses tests

H Formulation v = DV RQ Result
H1 IT assets have a positive effect on CSV. ITass =+ CSV RQ5 rejected
H2 IT capabilities have a positive effect on CSV. ITcapa =+ CSV  RQ5 confirmed
H3 The effect of IT assets on CSV is positively moderated ITass =+ FirmP RQS5 reiected
by IT-enabled DCs. ITeDC J
H4 The effect of IT capability on CSV is positively moder- ITcapa =+ FirmP RQ5 reiected
ated by IT-enabled DCs. ITeDC cecte
H5 CSV has a positive effect on firm performance. CSvV =+ FirmP RQl  confirmed
H6 The effect of IT assets on firm performance is mediated ITass ~ CSV  FirmP RQ6  partially
by CSV. confirmed
H7 The effect of IT capability on firm performance is medi- ITcapa CSV  FirmP RQ6 confirmed
ated by CSV.

w_ e

Source: developed by the author. Note: “H” = hypotheses, “IV” = independent variable, “= = causal relation-
ship, “DV” = dependent variable, “RQ” = research question, “ITass” = IT assets, “ITcapa” = IT capability,
“ITeDC” = IT-enabled DC, “FirmP” = firm performance.

Evaluation of the expert interviews

Finally, the results of the empirical data analysis were discussed with experts to obtain further
information on the data collected and to validate the underlying research model. The expert
interviews were conducted as semi-structured interviews (Creswell, 2014; Sekaran and Bougie,
2016). The contents of the expert interview primarily focused on the results of the survey and
data analysis. The questions on the research model are mainly based on the constructs for meas-
uring CSV, as these scales were newly developed by the author and no equivalent research is

available in the literature to compare the results.

A prerequisite for participating in the expert interviews comprised the qualifications that
an interviewee must possess in order to be considered an expert. Accordingly, all interviewees
are characterised by long-term experience with the topic of CSV and have business manage-
ment knowledge as well as theoretical and practical experience with ICT and ICT support of
business processes. The experts were identified through recommendations by professional con-
tacts of the author and through recommendations by the experts themselves. Besides managers
from three SMEs from the European medical device industry, IT consultants from two consult-
ing firms for healthcare services and auditors from two European notified bodies were inter-
viewed. The particular expert status of both the auditors and the healthcare IT consultants
should be emphasised, as they have broad knowledge about the subject of CSV and insights

into many different companies of the medical device industry and their business processes.

The interviews were performed by telephone in January 2020 and lasted between 44 and
77 minutes. The reduction of interaction through the telephone to a purely linguistic level is not
critical, as the interviews focused on information gathering rather than theory generation

(Christmann, 2009). As the competence of the experts was in the foreground of the interviews,
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methodological problems such as the influence of the interviewer were less relevant (Bogner et
al., 2009). The aim of the expert interviews was to evaluate both the data collected from the
questionnaire and the results of the analysis of these data. As the interviews were based on
guidelines, the interviewer was able to record the experts’ statements on each question directly.
Therefore, the focus was on extracting and recording the relevant information during the inter-
view and no transcription and coding of the interviews was necessary. The number of interviews
was determined by the principle of “theoretical saturation”, which states that at this point incre-
mental learning is minimal because the researcher observes phenomena that have already been
observed (Eisenhardt, 1989; Heavin and Adam, 2014; Dresch et al., 2015). This saturation was
perceived by the interviewer after six interviews and the data collection was completed after a
total of seven interviews. New aspects from one interview were always discussed in subsequent
interviews and validated until the point of saturation. At the end of each interview, the inter-

viewer documented and critically reflected on the experts’ comments.

As a conclusion, the author summarises that the experts largely agree with the results of
the survey and the hypotheses tested. Furthermore, the discussions with the experts shed new
light on the findings, particularly with regard to the inability to implement existing ICTs in a
company and to deploy these technologies effectively for specific business purposes. In addi-
tion, the reasons for the rejection of hypotheses H1, H3, and H4 postulated on the basis of the
research model could be discussed and examined in more detail. The author concludes that
increasing the sample size and adjusting the items used to measure IT assets could have yielded

different results; therefore, these amendments are highly recommended for subsequent studies.
The computer system validation business value adding framework

Based on the findings of the empirical data analysis and the results of the expert interviews, the
author developed the CSV business value adding framework (see Figure 2.10). The framework
represents an integrative management model with the aim to provide managers of SMEs in the
European medical device industry with guidelines for the effective and efficient implementation
and application of CSV. The framework is adapted from the IT business value model according
to Melville et al. (2004) and includes the following domains: (1) the enterprise environment,
(2) the competitive environment, and (3) the macro environment. Applying RBT as the primary
theoretical basis, the framework describes how phenomena located in each domain shape the

relationship between IT resources, CSV, and firm performance.

50

III. Macro environment .
| Country characteristics | Laws and regulations

! l

Investment in
regulatory knowledge

11. Competitive environment

| Industry characteristics

v

L. Enterprise environment

CSV value generation process

Computer System
Validation

| IT assets | CSV approach
—_’

Alignment Alignment

| Resource base | Business processes

Figure 2.10: The CSV business value adding framework

Investment in IT resources IT resources

IT infrastructure

Human IT resources

IT management capability

| Business applications | | IT capabilities

Source: developed by the author, adapted from Melville et al. (2004).

The first domain comprises the enterprise implementing CSV. Within the enterprise,
business value is generated by CSV through the deployment of IT resources in accordance with
the existing organisational resources and business processes. The application of CSV based on
the available IT resources utilised for the production and manufacture of medical devices may
improve the overall quality and safety of these products, which may ultimately impact the per-
formance of the enterprise. The enterprise environment in the CSV business value adding
framework is thus concerned with IT resources, CSV and the alignment of these with the exist-
ing resource base and business process landscape as well as the impact of CSV on firm perfor-
mance. To improve firm performance through the application of CSV and to generate business
value for the firm, the alignment of CSV with applicable regulatory requirements is a funda-
mental prerequisite that must be established within the company. In conclusion, investments in
the training of employees to expand their regulatory knowledge, or in external consulting firms
that can assist in the implementation of regulatory requirements, are therefore necessary in the

long term to ensure an improvement in firm performance.

The second domain comprises the competitive environment in which the enterprise oper-
ates. The competitive environment comprises three components: (1) industry characteristics,
(2) investments in IT resources, and (3) investments in regulatory knowledge. The latter two
have already been explained in the context of the explanation of the enterprise environment.
These investments are generally available to any company in the relevant industry and only
lead to a better firm performance over competitors in the industry through the unique combina-

tion of the IT assets and IT capabilities existing in the enterprise (Barney, 1991; Barney and
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Hesterly, 2015). Industry characteristics include, for example, competitiveness, technological
change, products, or business models (Melville et al., 2004). Similar to investments, these char-
acteristics apply to all companies in an industry. However, the response of industry competitors
to investments in IT resources or regulatory knowledge is not necessarily consistent. Therefore,
when investigating the role of industry characteristics for CSV-generated business value, it is
essential to consider both the heterogeneity between industries and alternative reaction strate-
gies of industry competitors to the same industry impulses (Melville et al., 2004). In addition,
managers must be aware of various economic and technological market factors from the com-

petitive environment that influence the enterprise environment.

The third domain encompasses the macro environment and is characterised by country-
specific characteristics as well as laws and regulatory directives that influence the implementa-
tion and application of CSV to improve firm performance. Examples include government pro-
motion and regulation of quality systems for the manufacture of medical devices or the provi-
sion of medical services. The inclusion of country-specific and regulatory factors reflects their
role in shaping the achievement of business value through CSV and highlights the need for
managers to better understand the specific issues that apply in different political, regulatory,

social and cultural contexts (Melville et al., 2004).

3 CONCLUSIONS AND RECOMMENDATIONS

“In a dark place we find ourselves, and a little more knowledge lights our way.”

Yoda, Star Wars Episode IlI: Revenge of the Sith (2005)
Theoretical and methodological contributions

1. This doctoral thesis contributes valuable insights to the research disciplines of strategic
management, information systems research, and IT value research. As innovation in ICT
particularly influences the profitability and success of organisations, this doctoral thesis
likewise provides a valuable contribution to the research discipline of economics and
business. In this context, the doctoral thesis addresses economic and business manage-
ment issues, in particular the management of the information economy (e.g., management
of information resources, information sources and information use), the management of
information systems (e.g., management of data, processes and the application life cycle),
and the leadership tasks in strategic management (e.g., the role of managers and decision-

makers, the alignment of business models and corporate strategies).
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To the author’s knowledge, this doctoral thesis represents the first and only research study
to investigate the impact of CSV on the firm performance of SMEs in the European med-
ical device industry. The author has highlighted that CSV is mainly supported by tangible
IT assets and intangible IT capabilities and that improvements in firm performance can
be achieved through efficient and effective CSV implementation. Although the role of IT
resources in affecting firm performance has already been described in the respective lit-
erature, there is little understanding of how IT factors influence firm performance through
an organisational factor. Thus, this doctoral research provides new knowledge and under-
standing about CSV implementation to foster firm performance in SMEs. Therefore, the
results of this study have remarkable implications for research: (1) Assuming that IT re-
sources and CSV are the sources of competitive advantage, this doctoral thesis contributes
to RBT and explains how CSV can transform valuable and rare organisational resources
into high firm performance. (2) This research further contributes to the currently limited
understanding of CSV and its important role in the interaction with IT resources in the
enterprise. (3) The scales and measures newly developed in this research for the investi-
gation of CSV, risk assessment, and firm performance provide an important methodolog-

ical contribution to ICT and strategic management research.

The second chapter focused on coping with the first challenge of this doctoral thesis. For
this purpose, the author conducted a systematic literature review on relevant research ar-
ticles and identified the most frequently discussed drivers for and barriers to CSV imple-
mentation. A major finding of the literature review is that, to the author’s knowledge, no
research could be identified that justifies changes in firm performance due to CSV imple-
mentation. This circumstance is surprising, as medical device manufacturers are forced
by various country-specific regulations to implement and document CSV. Furthermore,
there are many unexplored research fields related to CSV, e.g., there are few suitable
approaches for implementing CSV in SMEs, no studies on the impact of CSV on firm
performance, and also an examination of the factors influencing CSV has not yet been
conducted. Another result of the literature review is that definitions of the term CSV are
often unclear and differ from each other. The analysis of CSV-related research revealed
that in particular the uncertainty about the term CSV leads to difficulties both in perform-
ing validation tasks and in developing and implementing a long-term validation concept.
Therefore, this doctoral thesis provides a standardised definition of the term CSV, which
is aligned with the currently applicable European regulatory framework and can be ap-
plied in the medical device industry regardless of company size. Finally, the literature

review reveals a clear deficit in terms of CSV approaches. In this context, the results
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obtained in this doctoral thesis demonstrate the importance of an SME-specific approach
to CSV. This provides an answer to RQS (“Which SME-specific approaches to CSV in
the medical device industry are dealt with in the scientific literature, and what differences

or similarities do these approaches have?”).

The third and fourth chapters focused on addressing the second challenge of this doctoral
thesis. Based on the research model developed in the second chapter, variables and meas-
urement constructs necessary for the investigation of the hypotheses were operationalised
and summarised in a measurement model. In this context, the underlying research model
is based on the principles of RBT and the DCV. Known weaknesses and potential criti-
cisms regarding the validity of results based on these theories have been taken into ac-
count in the research design. The comprehensive measurement method and the determi-
nation of the status quo of the implementation of CSV in Latvian medical device compa-
nies is another methodological contribution. Furthermore, the measurement model devel-
oped was validated and can be reused in future research. The confirmation of the first and

second-order factor models is also a valuable contribution to research.

Furthermore, the fourth chapter addresses the issue of the third challenge of this doctoral
thesis, which is linked to RQ2 (“How can the impact of CSV on firm performance be
captured in a management model for SMEs in the medical device industry?”). Through
the CSV business value adding framework it has developed, this doctoral thesis contrib-
utes to a better understanding of the performance effects of investments in IT resources
and regulatory knowledge in the medical device industry. In this context, this framework
compensates for the lack of an RBT and DCV perspective on the subject of CSV, both
theoretically and empirically, and provides a clearer management direction for strategic
decisions regarding investments in IT assets and IT capabilities and the implementation
and application of CSV to improve firm performance. Furthermore, the management
model provides an answer to RQ6 (“What macro- and microeconomic environmental
factors should a management model include to enable SMEs in the medical device indus-

try to benefit from improvements in firm performance through CSV?”).

This doctoral thesis provides a valuable contribution to future theorisation and research
related to RBT and the DCV, respectively. Accordingly, this research attempts to improve
the understanding of a common definition of firm-related resources and capabilities. For
this purpose, definitions and classifications of resources and capabilities already existing

in the literature were listed and discussed. Furthermore, this doctoral thesis responds to
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the request for process-related empirical research by focusing on the process of CSV and

investigating its impact on the firm performance of SMEs in the medical device sector.

Overview of empirical findings

1.

Hypothesis H1, which postulated that IT assets have a positive effect on CSV, had to be
rejected. As already concluded, this is an unexpected result as the CSV approach is based
on the IT infrastructure and business applications established in a company. Furthermore,
a negative value of the path coefficients between business applications and CSV strategy
indicates that ignorance of the ICT to be validated complicates the implementation and
application of CSV. This again confirms the problem of ICT blindness. The rejection of
hypothesis H1 may have different reasons: In comparison with other studies, the ratio of
IT assets to performance indicators was also not significant when the capabilities or core
competencies of the company were measured at the same time (Bhatt and Grover, 2005;
Ray et al., 2005; Kim et al., 2011; Liu et al., 2013). Furthermore, no optimal internal
consistency could be determined for the construct “business applications”. The elimina-
tion of the variable could have led to better results but was not performed as business

applications are crucial for the implementation of CSV.

Hypothesis H2, which postulates that IT capabilities have a positive effect on CSV, was
confirmed. Consequently, the validation of ICT according to applicable regulatory direc-
tives requires comprehensive management knowledge of the existing IT resources, busi-
ness processes, and medical products of the enterprise. Furthermore, the IT personnel
employed, as well as their education, experience and knowledge, is a decisive factor in-

fluencing the implementation and application of CSV in medical device companies.

The investigation of hypotheses H3 and H4 indicated that there is no positive moderation
of the relationship between IT assets and CSV and between IT capabilities and CSV.
Furthermore, negative path coefficients were observed for these relationships with mod-
erated effects by IT-enabled DCs. Retrospectively, several reasons can be identified for
rejecting hypotheses H3 and H4: one of the main reasons could be that the participating
enterprises, mainly identified as micro-enterprises, may not have sufficient financial and
human resources to implement IT-enabled DCs in their organisations. This is supported
by the fact that the statistical analysis shows that the response distribution to the questions
on IT-enabled DCs is scattered around the mean, indicating that the majority of partici-
pants chose the neutral point of the scale. In addition, the measurement construct of IT-

enabled DCs yielded a weak AVE in terms of convergent validity, which was below the
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benchmark. Although this AVE value is still satisfactory according to Fornell and Larcker
(1981), the results were probably influenced by the weak AVE of IT-enabled DCs.

Hypothesis H5, which indicates that CSV has a positive effect on firm performance, was
confirmed on the basis of the hypothesis tests. This empirical finding responds to RQ1
(“Is there an impact of CSV on the firm performance of SMEs in the medical device
industry?”) and confirms that CSV has a significant impact on the firm performance of
SME:s in the medical device industry. In addition, CSV is a key factor in improving the
performance of the enterprise, in particular with regard to product quality, customer sat-
isfaction, and the competitiveness of the enterprise. Moreover, the support of hypothesis
HS5 indicates that according to the VRIO-framework by Barney (1995), a CSV process
aligned with applicable regulatory directives may be considered as a valuable and rare
resource that can only be imitated at high cost. This may be regarded as a meaningful
outcome that contributes in particular to RBT and broadens the associated field of inves-

tigation for future research in this domain.

Hypothesis H6, which postulated that the influence of IT assets on firm performance is
mediated by CSV, and hypothesis H7, which assumed that the influence of IT capabilities
on firm performance is mediated by CSV, were partially (H6) and fully (H7) confirmed.
This result responds to RQ4 (“Are the effects of IT resources on the firm performance of
SME:s in the medical device industry mediated by CSV?”) and confirms that the media-
tion effect of CSV is significant both on the relationship between IT assets and firm per-
formance and on the relationship between IT capabilities and firm performance. In con-
clusion, IT assets and IT capabilities in conjunction with the mediator of CSV explain
variations in the firm performance of SMEs. The findings of hypotheses H6 and H7 also
contribute to the current discussion on the criticisms of RBT and the DCV regarding the
alleged tautological relationship with firm performance. To overcome this issue, CSV has
been theoretically proposed and empirically validated as a mediating variable between IT
resources and firm performance. By indicating the mediation effect, this doctoral research
empirically validates that CSV impacts firm performance through favourable configura-

tions of IT resources, thus overcoming the tautological criticism.

In summary, the results of the empirical analysis provide an answer to RQ3 (“Is there a
causal relationship between IT resources, IT-enabled DCs, CSV and the firm performance
of SMEs in the medical device industry?”’). The validation of the structural model indi-
cates a significant relationship between IT capabilities, CSV, and firm performance. Fur-

thermore, a mediating effect of CSV on the relationship between IT resources and firm
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performance could be demonstrated. However, the impact of IT assets on CSV could not
be verified, nor could a positive moderating effect of IT-enabled DCs on the relationship
between IT resources and CSV. The latter finding suggests that CSV can be understood

as something independent that creates value in its specific context.

Recommendations for practice

1.

The statistical analysis of the survey data revealed that IT capabilities have a significant
impact on the implementation of CSV. However, the statistical analysis also revealed that
IT assets do not have a significant impact on CSV, which implies that CSV does not have
to take into account the business applications used in the company. Managers of medical
device companies can therefore be advised that if the IT capabilities available in the com-
pany are used to establish and document a risk-based CSV approach that meets the regu-
latory requirements, this will still lead to improved firm performance, even if the business
applications used for the manufacture of medical devices are not taken into account in the
CSV. This can be justified by the costs that arise if the enterprise is not in compliance
with the regulatory requirements. In the event of non-compliance, the costs are doubled,
firstly due to the expenditure required to become compliant and secondly due to inferior-
quality products that bear the potential risk of failure due to insufficient or missing CSV.
Therefore, managers should ensure that the IT capabilities available in the enterprise are
utilised to establish a CSV approach that complies with the regulatory requirements in

order to counteract potential losses and damage to the enterprise through non-compliance.

The results of the empirical study prove that CSV affects firm performance and must
therefore become an integral part of the process landscape of medical device companies.
This ensures that CSV is also considered in corresponding processes, €.g., in manufactur-
ing or software development processes. Therefore, managers must establish measures
against the ICT blindness observed and defined in this doctoral thesis. To evaluate all
ICTs that are eligible for CSV with regard to their risk and their impact on the quality of
a medical device, it is necessary to analyse all business units involved in the manufacture
of the medical device and to consult relevant decision-makers about the ICTs deployed
in their processes. Otherwise, it cannot be ensured that all ICTs have been identified in
the company, resulting in the persistence of ICT blindness. Managers should therefore
ensure that the persons responsible for CSV have sufficient knowledge about regulatory

requirements, basic risk management principles, the business applications applied in the
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enterprise and their implementation in the manufacturing processes. The latter is in con-
trast to the rejected hypothesis H1 but, based on the findings of the expert interviews, it

is an essential aspect for the implementation of CSV.

The qualitative analysis of the data gathered through the online questionnaire showed that
basic documents and processes concerning CSV were not available in the medical device
companies surveyed. The majority of the companies do not have the necessary basics,
which could be due to the general lack of understanding about the implementation of the
regulatory requirements. It is therefore recommended that managers acquire knowledge
of the applicable regulatory requirements for CSV. In addition, managers responsible for
CSV are advised to list the ICTs to be validated in a validation master plan and to describe
the necessary validation activities with the assigned responsibilities, priorities and sched-
ules. This may mitigate the risk that an inadequate analysis will not identify faulty ICTs,
which complicates the risk assessment within the CSV process and may lead to hazards
for patients, users, or third parties. Furthermore, a validation master plan ensures that the
risks of medical products and services are assessed and compensated, which is a prereq-

uisite in the medical technology environment, especially when human lives are affected.

This doctoral thesis further intends to encourage managers of medical device companies
to apply the CSV business value adding framework it has developed and introduced. This
framework represents a resource-based management model to understand how the suc-
cessful application of CSV can lead to improvements in firm performance. Therefore, the
framework supports managers with guidelines for the efficient and effective implemen-
tation of CSV. Furthermore, the management model provides a general overview of the
various macro- and microeconomic environmental factors in the medical device industry
that are influenced by or influence CSV and, thus, impact the performance of the respec-
tive organisation. Consequently, the framework provides managers with a valuable basis
for formulating and implementing new business strategies or adapting existing strategies
in their enterprises. Finally, the management model provides managers with a framework

for better decision-making in the context of CSV.

The documentation of the CSV process is mainly manual and paper-based, which requires
a lot of time and practice in documentation, particularly for the validation and re-valida-
tion of complex ICT. Managers should therefore understand the current ongoing trend of
the digital transformation of organisations as an opportunity to digitalise time-consuming
paper-based validation processes in order to take advantage of the resulting efficiency

gains. Moreover, electronic validation provides additional benefits by rationalising CSV-
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related processes in a cost-effective manner, ensuring the integrity of data generated dur-
ing the CSV and its subsequent storage in a secure environment and providing overall
business and regulatory improvements for the organisation. In this context, this doctoral
thesis supports managers in identifying relevant IT assets and IT capabilities and provides
a blueprint for the digitalisation of CSV through the CSV business value adding frame-

work.

Through this doctoral research, SMEs in the medical device industry gain a transparent
insight into the implementation status of the CSV of other companies in the same indus-
try. Such industry studies are often not accessible, especially for micro-enterprises, be-
cause they are too expensive and, from the company’s point of view, the costs usually do
not outweigh the benefits. Due to the results of this doctoral thesis, SMEs now better
understand the potential advantages and risks generally expressed by the companies par-
ticipating in the study. Managers are thus able to compare the conditions existing in their
enterprises with those of other companies. Managers responsible for CSV implementation
are now aware of which levers can be used to drive implementation faster and more suc-

cessfully, and which risks should be proactively mitigated.

Although regulatory authorities are not involved in the monetary value chains of medical
device companies, they establish economic and legal framework conditions in the respec-
tive market and define international legislation. The findings of this doctoral thesis are
therefore of interest to regulators in terms of whether companies in the medical device
industry perceive the political and economic framework conditions as sufficient and ben-
eficial or whether there is a need for action. Therefore, regulators are advised to identify

and critically compare international differences in the work of regulatory authorities.

Research limitations

1.

To achieve objectivity and completeness, the selection of publications for the literature
review followed a precisely defined procedure. However, the literature selection process
may have been indirectly affected by potential biases, such as reporting bias, publication
bias, or dissemination bias. To ensure that the literature review is not subject to bias due
to the literature selection process, Brunton et al. (2017) state that inclusion and exclusion
criteria must be defined according to the scope of the review, clearly detailed and strictly
adhered to during the search process. As these criteria are fulfilled in the present literature

review, a bias in the findings is therefore not to be assumed.

Furthermore, a limitation exists in the selection of the various literature databases, as only
those databases widely accepted and recommended by the scientific community were
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used to conduct the literature search. Nevertheless, it is unclear whether the use of all
existing literature databases would lead to better results, apart from the hardly achievable

effort that would be necessary for this purpose.

A minor limitation is the collection of research contributions through Google Scholar.
The identification of fully accessible publications in Google Scholar using the search suf-
fix “file-type:pdf” resulted in the output of contributions in PDF format, while articles in
other formats, e.g., “doc” or “docx” format, were excluded. Thus, the results of the liter-

ature review would gain further quality by including other document formats.

The main limitation of the literature review process is the application of bibliometric
analysis and methods. In a report from 2009, the International Mathematical Union warns
against the widespread practice of drawing inadmissible conclusions from bibliometric
data, in particular as the impact factor of small journals fluctuates strongly from year to
year and the quality of a journal cannot necessarily be derived from the quality of an
article (Adler et al., 2009). Nevertheless, the literature search process presented and ap-
plied in this doctoral thesis aims to provide an objective and valid overview of the current
state of research, even if the results do not claim to be exhaustive due to the limitations

and possible indirect biases mentioned above.

RBT has emerged as a leading theory within strategy research, providing a framework for
identifying and analysing sources of competitive advantage; however, the theory assumes
that resources are always used in their best way, saying little about how this actually
occurs. In addition, the theory ignores the role of long-term competitive advantage in

dynamic markets as well as changing business conditions.

As the operationalisation of the variables results from the findings of the literature review,
the defined measurement indicators are based on indicators validated and tested in previ-
ous research. However, as the subject of CSV has never been measured empirically in
previous studies, no validated measurement indicators are available that could be adopted
in this doctoral research. Therefore, the measurement of the CSV and risk assessment
constructs is based on newly developed measurement items. Although this is a valuable
theoretical contribution to research, it is also a limitation, as there are no comparative

studies in the research literature to evaluate the quality of the indicators developed.

Questionnaire design, sample selection, and the application of multivariate statistical
techniques pose challenges to researchers that are inherent to the methods. As such, ef-
fects of non-response or common method bias may occur in the development of the ques-
tionnaire. Even with strict adherence to scientific rigor, they could reduce the validity of
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10.

research findings. Therefore, the results should be understood under this circumstance.
By ensuring anonymity and confidentiality, a varied questionnaire design, a pretest, and

the expert interviews to validate the research results, bias effects should be minimised.

To assume that study results can be generalised, the representativeness of the sample is a
necessary condition. The minimum sample size was determined using the “ten times rule
of thumb” method and on the basis of a mathematical formula. Although the calculated
minimum size of 28 participants was achieved and the measurement properties indicated
that the data collected on the basis of the sample are robust, it must be checked whether
the hypotheses are also supported by a larger sample. In addition, the survey results are
limited by the fact that the data collected only apply to Latvian SMEs and the survey was
conducted at a single point in time. Furthermore, in online-based surveys there is never
any certainty whether the respondent actually answered the survey himself, even if a com-

pany or private email address was provided to receive the survey.

A further limitation is the use of the GoF index, which was applied to evaluate the struc-
tural models in order to provide simple predictions for the quality of the overall model.
However, some researchers consider the GoF index to be outdated and no longer mean-
ingful (e.g., Henseler and Sarstedt, 2013). Nevertheless, the GoF is a widely accepted
index for the evaluation of structural models and could be effectively applied to the vali-
dation of the first and second-order models and the overall structural model. Furthermore,
the GoF index was not considered as a single indicator in this doctoral research but always

in combination with additional model fit indicators.

After evaluating the available information and scientific content based on the literature
review, it becomes clear that the importance and relevance of the CSV topic is increasing
both in practice and in science. However, the main question that remains to be answered
is whether and to what extent CSV contributes to long-term firm performance and how
this is measured. Such measurement can only be retrospective; however, due to the scar-
city of data to date, there are limitations. The main challenge is to define standardised

indicators that need to be measured regularly over a longer period of time.

Recommendations for future research

1.

The rejection of hypothesis H1 can be interpreted with two clearly opposing views: Either
IT assets cannot explain the impact on firm performance and on CSV, or this illustrates
the problem that arises from an insufficient understanding of the causal chain between

the independent variable (IT assets), the dependent variable (firm performance) and the
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mediator (CSV). The latter can be verified by deriving alternative models from the un-
derlying research model. However, this is no longer in the scope of this doctoral research
and can be recommended as a future research study. Nevertheless, it should be added that
the literature review has revealed that the variable of IT assets rarely has a significant
effect when the company’s capabilities are measured at the same time. The reasons for
this are not yet clarified; thus, they also represent a possible starting point for further

research studies.

The investigation of the reasons for rejecting hypotheses H3 and H4 offer further possible
approaches for future research studies. Although significant effects on the performance
of companies could be observed in previous research on IT-enabled DCs, this research
failed to reveal any significant positive effects. As research on IT-enabled DCs is still
very limited in the current literature, this finding should be analysed in more detail in
subsequent research studies. Possible significant effects of IT-enabled DCs may also re-
sult from the development of alternative models to the research model presented in this

thesis.

As previously discussed, the application of the newly developed measurement items for
the investigation of the constructs of CSV and the associated risk assessment represent a
limitation. These indicators should be adopted and validated in further research studies to
assess the results of this research and the quality of the measurement indicators. A vali-
dation of the measurement items can be achieved both in studies based on the measure-
ment model developed in this thesis and in individual studies under alternative measure-

ment models with a different set of variables.

Based on the results of the evaluation of the data gathered from the online survey, the
term “ICT blindness” was established in this doctoral thesis. The proposition behind ICT
blindness describes the organisational inability to realise business strategies by utilising
the implemented and available ICT. The problem of ICT blindness may not only occur in
medical device companies and is not necessarily unique to the topic of CSV. Therefore,
the author encourages further investigations of the phenomenon of ICT blindness. These
studies should incorporate the results of this research in their conceptual considerations.

The first foundations for this have been laid with the present doctoral thesis.

In the course of this doctoral thesis a survey was conducted at a single point in time on
the current state of implementation and application of CSV in Latvian medical device

companies. Follow-up surveys were not part of this research and are recommended for

62

future research to confirm the results of this doctoral thesis. The author further recom-
mends internationalising the research topic and investigating other EU countries, e.g.,
Germany, France or Italy, regarding the impact of CSV on the performance of SMEs in
the medical device industry. A comparison of the results of this doctoral thesis with equiv-
alent studies in the other two Baltic states, Estonia and Lithuania, would also provide
valuable insights. If the comparison reveals that Latvian SMEs occupy a leading position
with regard to the application of CSV, this would be a competitive advantage for the
Latvian medical industry compared to neighbouring states and, thus, a clear indication of

higher-quality medical devices from Latvia.

63



BA SCHOOL OF
BUSINESS AND FINANCE

Mariuss Sénbergers

DATORSISTEMU VALIDESANAS IETEKME UZ MVU

SNIEGUMA BIZNESA VERTIBU

Promocijas darba kopsavilkums

Zinatnes nozare: ekonomika un uzné€meéjdarbiba

Zinatnes apaksnozare: uznémejdarbibas vadiba

Promocijas darba vaditaji:

Prof. Dr. oec. Tatjana Vasiljeva

Prof. Dr. sc. ing. Irina Yatskiv

Riga, 2021

Senbergers M. (2021). Datorsistému validésanas ietekme uz MVU snieguma biznesa vértibu. Pro-
mocijas darba kopsavilkums, Riga, 2021, 140 Ipp. lespiests saskana ar 2021.gada 30. aprilis
RISEBA Promocijas padomes sédes [émumu, protokols Nr. 21/10-3.1/1.

Promocijas darbs ir izstradats Biznesa, makslas un tehnologiju augstskola RISEBA un Banku augst-

skola laika posma no 2016.gada lidz 2021. gadam.

Promocijas darbs ir uzrakstits anglu valoda. Tas sastav no ievada, piecam nodalam, secinajumiem
un priekslikumiem, izmantoto bibliografisko avotu saraksta un 20 pielikumiem. Ta apjoms ir 265
lappuses. Bibliografisko avotu saraksts satur 364 informacijas avotus.

DARBA ZINATNISKAIS VADITAJS:

1. Tatjana Vasiljeva, Dr. oec., profesore, RISEBA (Latvija)

2. Irina Yatskiv, Dr. sc. ing., profesore, Transporta un sakaru institiits (Latvija)
RECENZENTTI:

1. Andra Zvirbule, Dr. oec., profesore, Latvijas Lauksaimniecibas universitate (Latvija)
2. Andrejs Cekuls, Dr. sc. admin, Dr. tech, profesore, Latvijas universitate (Latvija)
3. Mario Spremi¢, Dr. sc., profesore, Zagrebas Universitate (Horvatija)

Promocijas darba aizstavéSana notiks 2021.gada 09. septembris, plkst. 14.00 RISEBA Ekonomikas
un uznémgéjdarbibas nozares promocijas padomes atklataja sedé Riga, Meza iela 3, 214.telpa.

Ar promocijas darbu un ta kopsavilkumu var iepazities Biznesa, makslas un tehnologiju augstskolas
RISEBA Biblioteka, Meza iela 3, Riga.

Promocijas darbu zinatniska grada zinatnes doktors (Ph. D.) ekonomika un uznéméjdarbiba aizsta-
vésanai ir apstiprinajusi RISEBA Promocijas padome 2021.gada 30. aprilis.

Promocijas padomes prickisédetajs: Andrejs Cirjevskis, Dr. oec., profesors
Promocijas padomes sekretars: Vulfs Kozlinskis, Dr. hab. oec., profesors emeritus,

GALVOJUMS:

Ar $o es apliecinu, ka esmu S§T promocijas darba, kas tika iesniegts aizstavésanai RISEBA Promo-
cijas padomé doktora zinatniska grada uznémejdarbibas vadiba iegiiSanai, autors. Sis promocijas
darbs nav iesniegts neviena cita universitaté zinatniska grada iegisanai.

Mariuss Sénbergers, 2021. gada 09. septembris

Atsauksmes par promocijas darbu siitit: RISEBA Promocijas padomei, RISEBA, Meza icla 3, Riga,
LV-1048, Latvija. E-pasts: anna.strazda@riseba.lv, fakss: +371 67500252, talr.: +371 67807234.

© Marius Schonberger, 2021
© Biznesa, makslas un tehnologiju augstskola RISEBA, 2021
© Banku augstskola, 2021

ISBN 978-9984-705-53-8



SATURA RADITAJS

I IEVADS ettt 68
1.1 PEATUMA QKEUALIEALE ......eeuiiiiiiiiiie ettt 68
1.2 Pe&tfjuma objekts, priek§mets un JAULAJUMI ..........ceuiiiririeueiiieteeee et 69
1.3 PEtTjuma mErkis Un RIPOEZE .......cveveuiuiiieieiiiirieiei ettt 70
1.4 Galvenie izvirzitie p&tfjuma argumenti .. 70
1.5 Pe&tijuma uzdevumi
1.6 Aizstavamas tezes
1.7 PEATIUMA QIZAINS ...ttt ettt sttt b et eb et b e ene e 72
1.8 PEATIUMA MELOAES ...ttt ettt sttt b et s et et be e eaene 73
1.9 PETJUMA PETIOAS ...ttt ettt ettt b ettt bbb an s 74
1.10 PEtljuma teordtiskais PAMALOJUINS .....c.cveveuiuieiriiieieieirireeteieteeet ettt ettt 74
1.11 PEtTjuma zin@tniska NOVILALE ........c.eueuiiieieieiiiiie ettt b et 77
1.12 PEtljuma teor&tiska NOZIMIDA .......c.covvviueuiuiiririeieiiiiet ettt ettt et 77
1.13 P&tfjuma praktiska nozimiba
1.14 Galveno pétijuma rezultatu prezentacijas un publikacijas
1.15 Promocijas darba apjoms un struktiira

2 GALVENO PETIJUMA REZULTATU KOPSAVILKUMS .......ccccoviuriierinrnireireenienaninns 81
2.1 Galvenas zinatniskas atzinas — 1. nodala (teor@tiskais pamatojums)..........cccccoerevvreeeeerinineesennnienens 81
2.2 Galvenas zinatniskas atzinas — 2. nodala (konceptuals 1€tvars)...........cccoveueeirieriieeininineeenieenene 94
2.3 Galvenas zinatniskas atzinas — 3. nodala (p&tjjuma metodologija un pétjjuma dizains) ................. 100
2.4 Galvenas zinatniskas atzinas — 4. nodala (giitas empiriskas zinatniskas atzinas) ..............ccceeeueune 107

3 SECINAJUMI UN PRIEKSLIKUML. .........cooiiiiiomeeeeeeseeeeeeeeeseeseeesseeseeeeseee s 117

BIBLIOGRAPHY / BIBLIOGRAFISKO AVOTU SARAKSTS ....coevieviereiceceieraen 128

66

SAISINAJUMU UN JEDZIENU SARAKSTS

ABDC
AK
ANOVA
ASV
AVE
CA
CABS
CE
CORE
CSV
DC
DCV
EU
Exp
FDA
GoF

H

ICT
blindness
IKT

IS

ISO

IT
KMO
MDD
MDR
mediét
moderé&t
MSA
MVU
piem.
PLS
RAPS
RBT
ROI
RQ
SEM
ti.

u.c.

Australijas Biznesa dekanu padome
Apvienota Karaliste

Dispersijas analize

Amerikas Savienotas Valstis

ieglita vidgja dispersija

Kronbaha alfa

Biznesa skolu karaliska asociacija
Eiropas atbilstiba (Conformité Européenne)
Pétnieciba un izglitiba datoru joma
datorsisteému validésana ()
dinamiskas iesp&jas

dinamisko iesp&ju skatjjums
Eiropas Savieniba

eksperts

Partikas un zalu parvalde
Atbilstibas pakape

hipoteze

IKT neizmanto$ana

informacijas un komunikacijas tehnologijas
informacijas sistéma

Starptautiska standartizacijas organizacija
informacijas tehnologijas
Kaizera-Meijera-Olkina kriterijs
Medictnisko ieri¢u direktiva

Medicinisko iericu regula

izskaidrot sakaribu

izmainit sakaribas virzienu vai stiprumu
paraugkopas atbilstibas kritérijs

mazie un vidgjie uzpémumi

pieméram

dalgji mazakie kvadrati

Regulativo lietu profesionalu biedriba

uz resursiem balstits teorija

ienakumi no ieguldifjumiem

pétijuma jautajums

strukturalo vienadojumu modelésana

tas ir

un citi

67



1 IEVADS

1.1 Petijuma aktualitate

Digitalizacijas rezultata medicinas iericu nozaré ir notikusas lielas parmainas, un razotajiem
nepartraukti nakas parskatit un optimiz&t savus biznesa procesus, lai tie atbilstu jauniem kon-
kurences apstakliem (Heif3, 2017). Dazadu nozimigu parmainu, pieméram, sabiedribas noveco-
Sanas, medicinas prakses, mobilo tehnologiju savienojamibas un izplatiSanas (Fiaidhi et al.,
2016) rezultata pieaug pieprasijums p&c inovativiem medicinas produktiem un pakalpojumiem.
Tapéc informacijas un komunikacijas tehnologiju (IKT) nozime medicinas ieri¢u nozaré tur-
pina pieaugt, Ipasu uzmanibu pievérSot to potencidlam atbalstit uznémumus un uzlabot to liet-
derigumu un efektivitati (Gomes and Romaéo, 2018). IKT ievieSanas veselibas apriipé Eiropa
mérkis ir uzlabot veselibas produktu un pakalpojumu kvalitati, efektivitati un pieejamibu vis-
iem iedzivotajiem (Ammenwerth et al., 2004). Ta rezultata arvien vairak medicinas iericu ra-
zotaju izmanto lietojumprogrammas, lai izstradatu mediciniskos produktus, ar kuru palidzibu
var sekmigak arstet pacientus (Skierka, 2018). Tadgjadi programmatiira ir kluvusi par nozimigu
ekonomisko faktoru, un tai ir svariga nozime medicinisko ieri¢u svarigako funkciju nodrosina-

Sana (Alemzadeh et al., 2013).

Medicinisko iericu nozare Eiropa ir viena no nozarém, kuru bitiski regulé ES direktivas
(Foe Owono, 2015). Tiesi regulas un likumi ietekm& medictnisko iericu pasiitijumus, razo$anu
un piegadi, ka arT daudzas citas darbibas razos$anas, petniecibas un attistibas vai kvalitates no-
drosinasanas joma (Bendale et al., 2011). Uznémumi, kuri, izstradajot medicinas produktus,
parkapj reglamentgjosas politikas prasibas, riske ne tikai sanemt lielus naudas sodus un zaudget
reputaciju, bet arT apdraud pacienta veselibu. Nemot to veéra, regulas tiek prasits nodroSinat
1pasu dokumentaciju par produktu drosibu, efektivitati, kvalitati un tiribu (Yogesh et al., 2015),
lai bojajumu gadijuma ar atpakalejoSu datumu varétu noteikt kludas c€loni (Wingate, 2010).
Lai izpilditu §Ts reglament&josas prasibas, medicinas iericu razotajiem ir jaizstrada, jaievie§ un
japielieto kvalitates nodrosinasanas metodes un procediras. Ta ka arvien piecaug IKT skaits, kas
radusas uzn@mumu nepartrauktas digitalizacijas rezultata, valsts parvaldes iestades pieprasa ie-
viest stingrakus kvalitates nodrosinasanas pasakumus, kas paredzeti datoru un programmatiiras
sisttmu validésanai (Agalloco, 2007). Lai izpilditu So datorsisteémas validéSanas (Computer
System Validation (CSV)) prasibu, ir svarigi, lai visas ar ieprickSmin&tajiem procesiem saistitas
medicinas ieri¢u razotaju IKT tiktu validétas, ka arT atbalstitas un kontrol&tas ar procediiru un

dokumentacijas palidzibu, kas nodrosina to atbilstibu Sai prasibai (Bendale et al., 2011).
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Tomer CSV ieviesana ir nepiecieSama ne tikai tiesiska regul&juma dgl, bet ar no eko-
nomiska, sociala un tehnologiska aspekta (Faris, 2006; Fu, 2011; Thirumalai and Sinha, 2011;
Vogel, 2011). Daudzu medicinas ieri¢u razotaju probléma ir tada, ka tiesibu aktos ir pieprasits
tikai nodrosinat CSV (pieméram, FDA, 2002; ISO, 2016), tacu trukst informacijas par CSV, ka
ar nav izstradata detaliz&ta attieciga procedira (Veverka, 2002; von Culin, 2011). Tapé&c, lai
nodros$inatu atbilsttbu reglamentgjosam prasibam, razotaju uzdevums ir noteikt, kuras informa-
cijas tehnologijas (IT) un programmatiiras sistémas ir nepiecieSsams validét, un cik §1 validé$ana
ir piem&rota (McDowall, 2005; Hrgarek, 2008). Lai gan lielakiem uznémumiem kopuma ir pie-
tiekami resursi, lai CSV nodotu arpakalpojumu sniedzgjiem, CSV ievieSana un pielietoSana
mazos un vidgjos uznémumos (MVU) biezi ir nogurdinoss un sarezgits darbs to ierobezotu
resursu dél, piem&ram, cilvékresursu triikuma vai nepietickamu finansu resursu dél (Razak et

al., 2009; Buschfeld et al., 2011).

Ieprieks raksturota CSV ir viens no $adiem tiesibu aktos noteiktiem biznesa procesiem
un arT §T promocijas darba pétijuma priekSmets. Dazadas ar CSV tému saistitas literatiiras ana-
lize paradija, ka CSV termina definicija un CSV procediiru isteno$ana ir vairakas p&tniecibas
nepilnibas (Schénberger, 2018). So pétniecibas trikumu apmérs un arf centieni tos noverst ir
detaliz&ti izskaidroti un raksturoti $aja promocijas darba. Balstoties uz realiem datiem, kas ie-
giiti no izvéleétiem medicinas iericu razotajiem Latvija, §T promocijas darba autors ir secinajis,
ka CSV bitiski ietekm& MVU sniegumu medicinas iericu nozaré. Lai §is nozares MVU vadi-
tajiem sniegtu vadlinijas biznesa vértibas paaugstinasanai, izmantojot CSV, autors ir izstradajis
vadibas modeli efektivai CSV ievieSanai, nemot véra makroekonomiskos un mikroekonomis-
kos vidi ietekm&josos faktorus. Bez tam, lai noveérstu pasreizgjas neskaidribas attieciba uz CSV,
$aja promocijas darba ir sniegta jauna un skaidra CSV termina definicija. Tad&jadi §is promo-
cijas darbs sniedz vertigu ieguldijumu pétnieciba, Tpasi vadibas zinatn€ un ari ekonomikas un

uznéméjdarbibas joma.

1.2 Pétijuma objekts, priekSmets un jautajumi

P&tTjuma objekts ir medicinas ieri¢u nozares MVU Latvija.
Petjjuma priek§mets ir CSV ietekme uz uznémumu sniegumu.
Galvenais pétijuma jautajums (RQ) sastav no divam dalam, un tas ir sekojoss:

e RQ1: Vai CSV ietekmé medicinas MVU sniegumu medicinas iericu nozare?
e RQ2: Ka var noteikt CSV ietekmi uz uznémumu sniegumu vadibas modelt MVU medi-

cinas ieric¢u nozaré?
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RQ1 ietver sekojosus pétijuma apaks§jautdjumus:

e RQ3: Vai pastav c€lonsakaribas starp IT resursiem, uz IT balstitam dinamiskam iesp&jam
(DC), CSV un MVU sniegumu medicinas iericu nozarg?
e RQ4: Vai IT resursu ietekmi uz MVU sniegumu medicinas iericu nozaré medie CSV?

RQ2 ietver sekojosus pétijuma apak§jautdjumus:

e RQS: Kadas pieejas, kuras ir specifiskas MVU, CSV veikSanai medicinas ieri¢u nozare
tiek aplukotas zinatniskaja literatoira, un kadas atskiribas vai lidzibas ir §Tm pieejam?

o RQ6: Kadus makroekonomiskos un mikroekonomiskos vidi ietekm&josos faktorus vaja-
dzgtu ieklaut vadibas modeli, lai medicinas ieri¢u nozares MVU varétu giit labumu no

uznémumu snieguma uzlabojumiem, veicot CSV?

1.3 Pétijuma merkis un hipoteze

Promocijas darba galvenais mérkis ir noteikt CSV ietekmi uz medicinisko iericu nozares MVU
sniegumu un izstradat vadibas modeli, lai $ts nozares MVU vaditajiem sniegtu vadlinijas biz-
nesa vértibas paaugstindsanai, veicot CSV. Ss promocijas darba analizétas petijuma hipote-
zes (H), kuru mérkis ir gan atbildet uz ieprieks uzstaditiem p&tijuma jautajumiem, gan sasniegt

pétijuma merki, izriet no konceptuala modela (skat. 2.5. att€lu) un tiek formulétas sadi:

e HI: IT lidzekliem ir pozitiva ietekme uz CSV.

e H2:IT iesp&jam ir pozitiva ietekme uz CSV.

e H3: IT lidzeklu ietekmi uz CSV pozitivi moder€ IT atbalstitas DC.
e H4: IT iesp&ju ietekmi uz CSV pozitivi moderg IT atbalstitas DC.
e HS5: CSV pozitivi ietekm@ uzpémumu sniegumu.

e He6: IT Iidzek]u ietekmi uz uzneémumu sniegumu medié CSV.

e H7: IT iespgju ietekmi uz uznpémumu sniegumu medi¢ CSV.

1.4 Galvenie izvirzitie pétijjuma argumenti

1. CSV ir pozitiva bitiska ietekme uz uzn@mumu sniegumu.

2. CSV dalgji medi¢ IT lidzeklu ietekmi uz uzne@mumu sniegumu un pilniba medié IT ie-
spgju ietekmi uz uzn€mumu sniegumu.

3. Petfjuma nevargja apstiprinat butisku IT lidzeklu ietekmi uz CSV, kas bija diezgan par-
steidzos$s fakts, jo zinaSanas par IT Iidzekliem, proti IT infrastruktiiru un biznesa lieto-
jumprogrammam, ir nepiecieSamas, lai planotu un istenotu CSV.

4.  Petfjuma nevargja apstiprinat nozimigu IT atbalstttu DC ka pozittvi modergjosa mainiga

ietekmi uz CSV sakariba starp IT lidzekliem un IT iespgjam. Tas ir saistits ar faktu, ka
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1.5

aptauja piedalijas galvenokart mikrouznémumi, kuros ir mazak par desmit darbiniekiem,

un IT atbalstitas DC v&l nav sp&jusas attistities $ados uznémumos.

Pétijjuma uzdevumi

Nemot véra petijuma mérki un izvirzitas hipotézes, promocijas darba tika izpilditi sekojosi gal-

venie pétijuma uzdevumi:

1.
2.

1.6

Parbaudit CSV rasanos, tas attistibu, ka ari tas nepiecieSamibu medicinisko iericu nozarg.
Veikt kritisku analttisku zinatniskas literatiiras par IKT, CSV un MVU sniegumu izpgti,
pamatojoties uz padzilinatu literatiiras analizi un paplasinatu teorétisko analizi.

Izstradat konceptualu modeli, kura ir ietvertas Tpasas c€lonu-seku sakaribas starp IT re-
sursiem ka neatkarigo mainigo un uzné€muma sniegumu ka atkarigo mainigo, ko medié
CSV un kuru moderg IT atbalstitas DC.

Veikt empiriskus pétijumus, lai parbauditu hipotézes, kas izriet no konceptuala modela,
balstoties uz divam primaro datu vakSanas metodeém: tiessaistes aptauju un ekspertu in-
tervijam.

Analizet tieSsaistes aptauja ieglitos datus, lai parbauditu p&tijuma hipot€zes, pamatojoties
uz kvantitativam un kvalitattvam statistikas metodeém.

Izstradat vadibas modeli CSV ievieSanai un pielietoSanai MVU, pamatojoties uz hipotézu
testu un ekspertu interviju rezultatiem.

Izradtt secinajumus un izstradat ieteikumus CSV ievieSanai un pielietoSanai MVU medi-

cinas ieri¢u nozare.

Aizstavamas tezes

CSV bitiski ietekm& MVU sniegumu medicinas iericu nozarg, un tapec tas ir galvenais
faktors, kas pozitivi ietekm@ produktu kvalitati, klientu apmierinatibu un uznémuma kon-
kurétspgju.

Medicinas ieri¢u nozares MV U IT lidzekli un IT iespéjas kombinacija ar medigjoso mai-
nigo CSV izskaidro MVU snieguma atskiribas.

CSV ieviesanai un pielietoSanai medicinas ieri¢u nozares MVU saskana ar piemérojama-
jam reglament&josam direktTvam ir nepiecieSamas visaptveroSas vadibas zinaSanas par
uznémuma esosajiem IT resursiem, biznesa procesiem un medicinas produktiem.
Uznémuma nodarbinatais IT personals un ta apmaciba, pieredze un zinasanas ir iz§kiross
faktors, kas ietekmé CSV ievieSanu un pielietoSanu medicinas ierices razojo$os uzneému-

mos.
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5. Tie$saistes aptaujas un ekspertu interviju rezultati paradija, ka CSV Latvijas medicinas
ierices razojosos uznémumos dal&ji ir neatnemama medicinisko iericu razoSanas sastav-

dala, tadgjadi skaidri noradot uz augstas kvalitates medicinas iericém, kas razotas Latvija.

1.7 Petijjuma dizains
Promocijas darba pétijuma dizains sastav no ¢etram galvenajam fazém (skat. 2.6. attélu), kuras

1suma paskaidrotas zemak teksta.

P&tijuma pirmaja faze tika noteikta probléma un novertéta attieciga zinatniska litera-
tira, veicot sistematisku literatiiras izpéti. Izp&tes primarais merkis ir ieglit visaptverosu ska-
tjumu uz attiecigo zinatnisko literatiiru, kas var izskaidrot sakaribas starp konceptuala modela
pozicijam (skat. 2.5. att&lu). Sim nolikam tika atlasitas dazadas zinatniskas datubazes un mek-
leta atbilsto3a literatiira, balstoties uz atslégvardu meklgjumiem. ST posma beigas tika noskaid-
rotas 236 publikacijas, no kuram lielaka dala bija Zurnali, kam seko konferencu raksti un gra-
matas. Kopuma literatliras izp&te sniedza kopainu par attiecigas zinatniskas literatliras saturu

un tematisko ievirzi un vél vairak |ava uzlabot konceptualo modeli un ar to saistitas hipotgzes.

Lai atbildétu uz galvenajiem pétijuma jautajumiem, p&tijuma otras fazes, datu vakSanas
un datu validacijas mérkis bija apkopot realus datus, kas iegiiti no izvél&tajiem Latvijas me-
dicinas ieriu razotajiem, lai novertétu pasreiz&jo situaciju tajos attieciba uz CSV istenoSanu.
Dati tika iegiiti, veicot aptauju un izmatojot tieSsaistes anketu, kura bija ieklauti 63 jautajumi,
kas saistiti ar konceptuala modela pozicijam. Kopuma caur e-pastu tika uzrunati 82 uznémumi,
kuri parstavgja visus §1s nozares MVU Latvija, lai tie piedalttos tieSsaistes aptauja. Iznakuma

28 anketas tika atzitas par izmantojamam, sasniedzot 34,14% atsaucibas Iimeni.

Petfjuma tresaja faze tika veikta tieSsaistes aptauja ieglito datu empiriska analize un
interpretacija. Lai izvairitos no ta, ka, interpretéjot apkopotos datus, var rasties nepareizi se-
cinajumi iesp&jamas subjektivitates del, ieprieks tika veikta novértéSanas instrumentu un to pre-
cizitates validacija. Lidztekus aptaujas rezultatu kvalitativajai analizei, kura savukart ir sniegta
informacija par CSV ievieSanas un pielietoSanas pasreiz&jo stavokli medicinas iericu nozaré
Latvija, aptaujas rezultati tika kvantitativi izvert&ti ari ar strukturalo vienadojumu modelé$anas
metodes (structural equation modeling (SEM)) palidzibu, kas lauj empiriski parbaudit izvirzi-

tas hipotézes.

P&tijuma ceturtaja faze tika izverteti rezultati, un no statistiskas analizes izrietoSie se-
cinajumi tika salidzinati ar ekspertu intervijas giitajam atzinam. Sim noliikam tika izmantota
vaditas intervijas metode, un ekspertu intervijas tika veiktas ka dalgji strukturétas intervijas.
Eksperti tika noskaidroti, izmantojot gan autora profesionalos kontaktus, gan arT pasu ekspertu

ieteikumus. Ekspertu intervijas tika galvenokart fokusétas uz aptaujas rezultatiem un iegtito
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datu analizi. Balstoties uz ekspertu izvértéjumu, autors izstradaja priekslikumu vadibas mode-

lim, kas paredz&ts CSV ievieSanai un pielietoSanai medicinas iericu nozarg.

1.8 Petijjuma metodes
Kopuma $aja promocijas darba tika izmantotas sekojosas zinatniski pamatotas kvantitativas un

kvalitativas pétijumu metodes:

Promocijas darba teorgtiskaja un empiriskaja dala tika izmantotas kvalitativas pétijjumu
metodes. Zinatniskas literattiras, petjjumu rezultatu, zinojumu un juridisko dokumentu analizei
un interpretacijai saistiba ar petfjuma t€ému tika izmantotas tadas visparpienemtas zinatniskas
metodes ka literatiiras izpete, monografiskas metodes, ka arT satura analize un bibliometriskas
metodes. Turklat pec promocijas darba empiriskas dalas datu izvertésanas tika veiktas ekspertu

intervijas.

Promocijas darba empiriskaja dala galvenokart tika izmantotas kvantitativas pétijumu
metodes. Kopuma galvena uzmaniba tika pieversta kvantitativo datu analizei, izmantojot ap-
rakstoso un dedukcijas metodi. Ta ka paraugkopas lielums bija salidzino$i mazs, vispirms bija
nepiecieSams validét aptaujas rezultatus un ari parbaudit novérté€Sanas precizitati, lai varétu
veiksmigi pielietot statistikas metodes. Validacijas konteksta dati tika parbauditi attieciba uz
iespgjamo novirzi, ja netiek sniegta atbilde, un biezakas metozu raditds novirzes. Sim nolikam
tika veikti neatkarigi t-testi un hi kvadrata tests, lai parbauditu demografiskos datus attieciba uz
novirzi, ja netiek sniegta atbilde, savukart Harmana vienfaktora testa rezultati un korelacija
starp konceptuala modela pozicijam tika parbaudita uz biezak sastopamajam metozu raditajam
novirzém. Turklat, lai novertetu, vai pétita mainiga vertibas atbilst normalsadalfjumam, tika

veikts Kolmogorova-Smirnova tests.

Novértésanas precizitates parbaudei tika veikta faktoru analize, lai noveértétu novertesa-
nas skalas attieciba uz modela poziciju uzticamibu un arf konvergences un atskirigo validitati.
Lai novertétu $o poziciju uzticamibu, tika parbaudita to kopgja uzticamiba un Kronbaha alfa
vértibas, savukart konvergences validitates noteik$anai tika izmantotas iegiitas vid&jas disper-
sijas (AVE) vertibas. Visbeidzot, lai noteiktu at$kirigo validitati, tika aprékinata to atbilstiba

Fornela-Larkera kritérijam.

Strukturala modela izverteéSana un hipotézu parbaude tika veikta vairakos posmos.
Pirmaja posma tika izmantota SEM metode, lai parbauditu pirmas kartas un otras kartas faktoru
modelus un novertétu, cik liela meéra katrs faktors var izskaidrot p&tito uzn€muma sniegumu.
Otrkart, petijuma modela prognozesanas spgjas tika novertétas, aprékinot izskaidrojamo dis-
persiju ieksg€jam pozicijam, izmantojot atbilstibas pakapes (GoF) indeksu. Visbeidzot, lai no-
teiktu CSV medi€joSo nozimi, tika izmantota Barona un Kenija (1986) pieeja.
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1.9 Pétijuma periods

Promocijas darba kopgjais petijuma periods ilga no 2016. gada oktobra Iidz 2020. gada jalijam.
Teorétiskaja dala literatuiras analize tika veikta par laikposmu no 20. gadsimta ped¢jam desmit-
gadém lidz muisdienam, pasu uzmanibu pieverSot zinatniskai literatiirai par strat€gisko vadibu,
informacijas sistému pétniecibu un IT vértibu pétniecibu pedgjos gados. Literatiiras izp&te mi-
nétajas jomas tika veikta no 2018. gada julija Iidz 2019. gada janvarim. P&tfjuma empiriska
dala, kas pamatojas uz Latvijas medicinas ieri¢u razotaju tie§saistes aptauju, tika veikta laik-
posmano 2019. gada 1. augusta I1dz 2019. gada 31. augustam. Piemérotu uzn€mumu meklésana
un atlase tieSsaistes aptaujai tika veikta jau pirms aptaujas no 2019. gada marta 1idz 2019. gada
julijam. Visbeidzot, 2020. gada janvarT tika veiktas ekspertu intervijas, lai validétu aptaujas

datus un hipotézes testu rezultatus atbilstosi statistiskas analizes rezultatiem.

1.10 Petijuma teoretiskais pamatojums
Lai izpilditu promocijas darba izvirzitos pétijuma uzdevumus, ta teorétiskais pamatojums tika

veidots no sekojosam sastavdalam:
1. MVU nozime Eiropas medictnas iericu nozare

Medicinas tehnologiju nozare ir vissvarigaka veselibas apriipes nozares sastavdala (Maresova
et al., 2015). Saskana ar MedTech pétijumu (2019), 95,0% no 27 000 medicinas tehnologiju
uzn@mumiem Eiropa ir MV U, kas nodarbina vairak neka 675 000 darbinieku. Rezultata Eiropa
ir viens no lielakajiem medicinas tehnologiju tirgiem, piem., aptuveni 30,0% no kopgjiem pa-
saules izdevumiem medictnai veido izdevumi medicinas iericem (Klein, 2016). Ta rezultata
medicinas ieri¢u nozare Eiropa ir viena no nozarém, ko stingri regulé direktivas (Foe Owono,
2015), un jaunam medicinas ieric€m ir jaiziet stingrs parbaudes process, pirms tas tiek laistas
tirgti (Klein, 2016). Tapé&c ir japievers ipasa uzmaniba MVU, jo ieprieksgjie pétijumi pierada,
ka tiesiskais regul&jums nesamerigi ietekmé MVU: mazakos uznémumos reglamentgjoso pra-
sibu izpildes un administrativas izmaksas var biit pat salidzino$i desmit reizes lielakas neka
lielajos uznémumos (European Commission, 2007a). Lai gan lielakiem uznémumiem var biit
pietickami resursi, lai reglamentgjoso prasibu ievieSanu nodotu arpakalpojumu sniedz&jiem,
MVU ierobezoto resursu, pieméram, finansu, laika vai specialistu ekspertzinasanu trikuma dél,
biezi vien saskaras ar problémam, lai §is prasibas ieviestu sava organizacija (Nguyen, 2009;

Razak et al., 2009; Buschfeld et al., 2011).

So problému dél pedgjos gados daudzu pétniecibas projektu uzmanibas centrd ir medici-
nas ieri¢u nozares MVU. Svarigakie pétnieki ir: Faris, 2006; Rakitin, 2006; Schubert et al.,
2007; Harindranath et al., 2008; Goyen and De-batin, 2009; McCaffery et al., 2009; Nguyen,
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2009; Parida et al., 2009; Razak, et al., 2009; Buschfeld et al., 2011; Alemzadeh et al., 2013;
Foe Owono, 2015; Maresova, et al., 2015; Heil3, 2017; Zippel and Bohnet-Joschko, 2017.

2. IKT nozime MVU Eiropas medicinas iericu nozaré

IKT klust par svarigiem instrumentiem MVU atbalstam, nodrosinot ievérojamu pievienoto ver-
tibu ne tikai uznémgjdarbiba, zinatné un tehnologijas, bet arT veselibas apripes nozaré (Schu-
bert et al., 2007; Parida et al., 2009; Vasiljeva et al., 2017). gajé konteksta IKT ir galvenais
medicinas ieri¢u nozari ietekmgjosais ekonomiskais faktors, un tas liela méra veicina medici-
nisko produktu un pacientiem sniegto pakalpojumu uzlabojumus (Schénberger and Cirjevskis,
2017). Ir acimredzams, ka IKT izmantoSana sniedz ievérojamas iespg&jas nodrosinat atbalstu
veselibas apriipes specialistiem un paaugstinat mediciniskas apriipes efektivitati (Gomes and
Romao, 2018), tacu pastav ar1 draudi, kas rada vairakas problémas, 1pasi MVU, kuru meérkis ir
biit inovativiem un konkurétspgjigiem (Ammenwerth et al., 2004; Schubert et al., 2007). Tomer
empiriskie petfjumi par IKT izmantoSanu vairak fokusgjas uz lielajiem uznémumiem, savukart
MVU joprojam lielakoties paliek neievéroti (Schubert et al., 2007; Eckl et al., 2010). Tapéc ir
parsteidzosi, ka §1 klientlira gandriz neatrodas pasreiz&jo petfjumu uzmanibas centrd un ka ir
iesp&jams atrast tikai dazas zinatniskas publikacijas par ieguldijumiem IKT risinajumos un to
pielietojumu MVU Eiropa, lai gan p&tnieki iesaka fokus&ties uz IKT mazos un vidgjos uzne-
mumos jau vairaku gadu garuma (piem., Harindranath et al., 2008; Snider et al., 2009; Eckl et

al., 2010; Devos et al., 2014; Leyh, 2014).

Neskatoties uz to, var identificét sekojosSus galvenos petniekus, kuru petijumi ir saistosi
promocijas darbam: Bharadwaj et al., 1999; Bharadwaj et al., 2000; Byrd and Turner, 2000;
Byrd et al., 2001; Ammenwerth et al., 2003; Chung et al., 2003; Ammenwerth et al., 2004; Ray
et al., 2005; Pavlou and El Sawy, 2006; Aral and Weill, 2007; Liang et al., 2007; Saraf et al.,
2007; Ngu-yen, 2009; Prasad et al., 2010; Chen and Wu, 2011; Kim et al., 2011; Pavlou and EI
Sawy, 2011; Chen and Tsou, 2012; Liu et al., 2013; Chen et al., 2015; Garrison et al., 2015;
Mikalef et al., 2016; van de Wetering et al., 2017.

3. CSV nepieciesamiba MVU Eiropas medicinas ieri¢u nozaré

Medicinas ieri¢u razotajiem ir obligata prasiba ieviest un pielietot CSV, lai nodrosinatu to, ka
IKT tiek valid@tas, kontrolétas un dokumentgtas, izmatojot standartizetu proceduiru, kas nodro-
Sina to atbilstibu noteiktajam prasibam (Bendale et al., 2011; Vogel, 2011; Bhusnure et al.,
2015). Tomeér medicinas iericu razotajiem sagada gritibas izprast to, kas ir CSV, tas darbibas
jomu, un ka to ieviest un uzturét (Schonberger, 2018). Probléemu daudziem uznémumiem sa-
gada tas, ka saistosas regulas nosaka tikai to, ka javeic CSV, bet preciza tas IstenoSanas joma

vai kada veida tas istenojams nav noradits (Veverka, 2002; von Culin, 2011). Tadgjadi pasu
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razotaju uzdevums ir noteikt to, cik validacija ir tiem ir piemérota, lai nodro$inatu saistoSo tie-

stbu aktu prasibu izpildi (McDowall, 2005).

Lai gan ir nepiecieSams ieviest un pielietot CSV gan no tiesiska, gan ekonomiska vie-
dokla, CSV izpéte nav pasreizgjo pétniecibas projektu prioritate (Schoénberger and Vasiljeva,
2019a). Sis fakts ir nedaudz parsteidzoss, jo pasreizgjas saisto§as direktivas un ISO (Starptau-
tiska standartizacijas organizacija) standarti nosaka nepiecieS$amibu medicinas iericu razotajiem
ieviest un dokumentét CSV (ISO, 2016; European Commission, 2017a). Turklat ir javeic péti-
jumi par CSV jomu, jo ar to saistita ietekme uz uznéméjdarbibas ekonomiskajiem, socialajiem
un tehnologiskajiem aspektiem, ka ari uz pacientu drosibu, produktu kvalitati un uznémumu
sniegumu konkurétsp&jas zina vél nav noskaidrota (Schonberger, 2018). Tapéc izdevas atrast
tikai dazus pétijumus, kas tomér ir svarigi promocijas darbam: Tracy and Nash, 2002; Veverka,
2002; Huber, 2005; McDowall, 2005; Faris, 2006; Esch et al., 2007; Hrgarek, 2008; McCaffery
et al., 2009; McDowall, 2009; Wingate, 2010; Bendale et al., 2011; Bhusnure et al., 2015; Fu,
2011; Vogel, 2011; von Culin, 2011; Yogesh et al., 2015.

Promocijas darba teorétisko pamatojumu veido uz resursiem balstita teorija
(resource-based theory (RBT)) un dinamisko iesp€ju skatfjums (DCV). Daudzu pétijumu
teéma pedgjos gados ir bijusi likumsakariba starp IT resursiem un uznémuma sniegumu, un ta
tiek plasi pétita, izmantojot RBT (piem., Bharadwaj, 2000; Caldeira and Ward, 2003; Wade and
Hulland, 2004; Ray et al., 2005). DCV, kas balstits uz RBT, ir arT plasi izmantota paradigma,
kas izskaidro to, ka IT iespgjas ietekm& uzn@muma sniegumu (piem., Teece et al., 1997; Kim

et al., 2011; Pavlou and El Sawy, 2011; van de Wetering et al., 2017).

Promocijas darba informacijas bazi veido ES Medicinisko ieri¢u likums, kas nosaka me-
dicinisko ieri¢u registrésanu, izplatiSanu, darbibu un tehnisko uzraudzibu, viet&jo un arvalstu
zinatnieku publikacijas un fundamentalie p&tfjumi, p&tfjumu metozu apraksti, ka arT informaci-
jas un zinu agentiiru zinojumi par teko$o situaciju. Lai noskaidrotu piemérotus MVU, kas dar-
bojas Latvijas un Vacijas medicinas iericu nozaré, tika izmantoti Latvijas Republikas un Vaci-

jas Federativas Republikas uznémumu registri.

Promocijas darba empirisko bazi veido dati, kas publicéti ES un Latvijas Veselibas mi-
nistrijas oficialajos dokumentos, Latvijas Centrala statistikas biroja dati, Eurostat datubazes
statistikas dati, Latvijas medicinas iericu razotaju tieSsaistes aptauja iegtie dati par uznému-
miem un Vacijas ekspertu atzinumi, kas iegiiti no medicinas iericu razotajiem, konsultaciju
agentfiram un pilnvarotam institacijam, kas iegati intervijas, lai novertétu tie$saistes aptaujas

datus un hipotézes testu rezultatus.
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Promocijas darba tiesisko bazi veido ES likumi, tiesibu dokumenti par Eiropas medicinas
iericu nozari, ISO standarti, Eiropas tiesibu akti, ka arT vadlinijas un baltas gramatas, kas pare-

dzetas Eiropas tiesibu aktu ievieSanai.

1.11 Petijjuma zinatniska novitate

Promocijas darbs sniedz sekojosas zinatniskas novitates:

1. Salidzinot dazadas CSV definicijas un interpretacijas literatiira un tiesibu dokumentos,
tika izstradata jauna, specifiska CSV definicija.

2.  Balstoties uz literattiras izp€tes rezultatiem, ir izstradats konceptuals modelis, lai noskaid-
rotu CSV galvenos ietekmgjosos faktorus un to ietekmi uz MVU sniegumu medicinas
ieri¢u nozaré Eiropa.

3. Tika raditas jaunas zinasanas un palielinata izpratne par CSV jomu, kas noderiga ne tikai
Latvijas, bet ar citu Eiropas valstu MVU, noskaidrojot MVU, kas darbojas medicinas
ieriCu nozaré Latvija, viedoklus par pasreiz€jo stavokli CSV ievieSana un pielietosana,
izmantojot tieSsaistes aptauju.

4.  Balstoties uz promocijas darba pétfjumu rezultatiem, pirmo reizi tika atklata IKT neiz-
manto$anas (ICT blindness) paradiba un tika izstradata sakotngja definicija Sai paradibai.

5. Tika izstradats vadibas modelis biznesa vertibas paaugstinasanai, ja ievie$ un pielieto
CSV medicinas ieri¢u nozares MVU Eiropa, nemot véra makro- un mikrovides faktorus,

kas ietekm& MVU $§aja nozare.

1.12 Pétijuma teoretiska nozimiba
ST promocijas darba teorgtiska nozimiba izriet no témas novitates, ka arT no ta pétijuma dizaina
un izstradata konceptuala modela. Turklat promocijas darba galvenais teorétiskais un zinatnis-

kais devums ir sekojoss:

1. Pienemot, ka IT resursi un CSV ir konkurences prieksrocibu avoti, §is pétijums papildina
RBT un izskaidro to, ka CSV var parveidot vértigus un reti izmantotus organizatoriskos
resursus ar mérki uzlabot uznémuma sniegumu.

2. Sis pétijums sniedz papildu ieguldijumu paslaik aprobezotaja izpratné par CSV un tas
nozimigo lomu mijiedarbiba ar IT resursiem uznémuma.

3. Jaunas skalas un elementi, kas $aja p&tijuma tika izveidoti CSV izpétei, riska novertésanai
CSV konteksta un uznémuma snieguma izpétei, ir nozimigs metodologiskais ieguldijums
IKT un stratégiskas vadibas pétnieciba.

4. Un visbeidzot, $is pétijums ir pirmais §ada veida pétjjums, kura tiek pétitas izmainas

MVU snieguma, balstoties uz materialiem IT lidzekliem un nematerialam IT iespgjam,

77



ka arT CSV medigjoso nozimi, tadgjadi nodrosinot iesp&ju veikt turpmakus pétijumus $aja
joma un laujot pétniekiem pozicionét savu turpmako pétniecibas darbu.
1.13 Pétijuma praktiska nozimiba
Promocijas darba praktiska nozimiba galvenokart saistas ar pétijuma rezultatu iesp&jamo pie-
lietojumu MVU, kas darbojas medicinas ieri¢u nozar€. Attieciba uz pétijumu rezultatu izman-
tosanu, galvena uzmaniba ir veltita CSV ievieSanai un pielietosanai, kvalitates vadibas uzlabo-
Sanai, atbilstibai reglament&josajam prasibam un biznesa stratégiju izstradei uznémumiem, kas
darbojas attiecigaja nozares segmenta. PEtfjumu rezultatu praktiskas izmanto$anas konteksta,

sekojosas sabiedribas grupas var biit Tpasi ieinteresétas pétijumu rezultatos:

1. Augstaka un vidgja ITmena uznémumu vadiba medicinas ieri¢u nozar€, kas, iespgjams,
izmantos §1 promocijas darba rezultatus, lai izstradatu biznesa strat€gijas, lai paaugstinatu
savu uzn@mumu sniegumu un tadgjadi arT konkurgtspgju.

2. IT vaditaji, kvalitates vaditaji, riska vaditaji vai projektu vaditaji uzn€mumos, kas darbo-
jas medicinas ieri¢u nozar€, kuri p&tijumu rezultatus var izmantot, lai pielietotu CSV pie-
eju vai uzlabotu esoso CSV procesu.

3. Valts parvaldes iestades, kas varétu izmantot Sos rezultatus, lai labak izprastu gan MVU,
kas darbojas medicinas ieri¢u nozarg, Ipatnibas, gan problémas, ar kuram tie saskaras,
ievieSot CSV, ka arT lai pardomatu un pielagotu savas prasibas un procediiras turpmaka-
jam revizijam attiecigas nozares segmenta uznémumos.

4.  Praktiki un augstaka vadiba, kuri varétu izmantot izstradato vadibas modeli biznesa vér-
tibas paaugstinasanai, jaunu biznesa procesu vai jaunas biznesa stratégijas izstradei, ie-
viesot un pielietojot CSV.

5. Pétnieki, kuri varétu izmantot %o p&tfjumu ka pamatu savai pétnieciskai darbibai. Saja
sakara, iesp&jamie turpmakie p&tijumu virzieni vartu but noteiktas petijjumu pieejas iz-
strade, lai parbauditu §1 promocijas darba rezultatu pielietoSanas iesp&ju lielos uznému-
mos vai arT lai pielagotu rezultatus citam veselibas apriipes nozares segmentam, pieme-
ram, farmacijai vai laboratorijam.

6.  Uznémgjdarbibas vadibas, biznesa informatikas, datorzinatnu, programmatiiras inZenie-
rijas vai mediciniski tehniskas informatikas pasniedzgji un studenti, kuri §o promocijas
darbu varétu izmantot talakizglitiba, ka ar1 zinatnisko pamatzinasanu iegtisanai.

7. Sis promocijas darbs uzsver CSV svarigo nozimi gan lai ievérotu saistoo tiesibu aktu
prasibas, gan lai razotu augstas kvalitates medicinas ierices, kas galu gala uzlabo miisu

visu veselibu.
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1.14 Galveno pétijuma rezultatu prezentacijas un publikacijas

Si promocijas darba galvenie rezultati tika recenzéti un ietverti tris zinatniskas publikacijas, ka

ari recenz@ti, prezentéti un diskutéti sesas starptautiskas zinatniskas konferences. Turklat turp-

makie petfjumu rezultati dazadas jomas tika ietverti divas citas zinatniskas publikacijas, ka art

tika recenzeti, prezentéti un diskutéti viena cita zinatniska konferencé:

Publikacijas

6.  Schonberger, M., & Vasiljeva, T. (2020b). How computer system validation contributes
to performance improvements for medical device manufactures: The case of Latvian
SME. In: Kabashkin, Igor V., & Irina V. Yatskiv. (eds.) Reliability and Statistics in Trans-
portation and Communication. Cham: Springer Nature Switzerland. ISSN: 2367-3370.

Indexed in Scopus, Google Scholar, and Springerlink.

7. Schénberger, M., & Vasiljeva, T. (2019d). Determinants and impacts of computer system
validation on firm performance: A literature review. Journal of Business Management,

Vol. 17,2019, 22-56. ISSN: 1691-5348. Indexed in Ebsco and Copernicus.

8. Schonberger, M., & Vasiljeva, T. (2018b). Towards computer system validation: An
overview and evaluation of existing procedures. Journal of Innovation Management in
Small and Medium Enterprise, Vol. 2018, Article ID 512744, 15 pages, ISSN: 2166-
076X, DOI: 10.5171/2018.512744. Indexed in Ebsco and ProQuest.

9.  Schoénberger, M., Keller, P. G., & Maffei, F. (2018). Trends in strategic management -
Do different keyword analysis approaches induce different results? Journal of Business

Management, Vol. 15,2018, 5-36. ISSN: 1691-5348. Indexed in Ebsco and Copernicus.

10.  Schénberger, M., & Cirjevskis, A. (2017b). Successful IT/IS projects in healthcare:
Evaluation of critical success factors. Journal of e-health Management, Vol. 2017, Article

ID 956068, 18 pages, DOI: 10.5171/2017.956068. Indexed in Ebsco and ProQuest.
Zinatniskas konferences

11.  Schonberger, M. & Vasiljeva, T. (2020a). Strategic issues in computer system validation
implementation: A qualitative analysis. Proceedings of the 13" Annual Scientific Baltic

Business Management Conference (ASBBMC), February 19-21, 2020, Riga, Latvia.

12.  Schonberger, M., & Vasiljeva, T. (2019a). Determinants and impacts of the computer
system validation on firm performance: A literature review. Proceedings of the 12" An-
nual Scientific Baltic Business Management Conference (ASBBMC), February 21-23,
2019, Riga, Latvia.
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13.  Schénberger, M., & Vasiljeva, T. (2019b). Results of a qualitative survey on the appli-
cation of computer system validation in European SMEs of the medical device industry.
Proceedings of the International Council for Small Business (ICSB) Conference ,, The
Future of Entrepreneurship: Policy and Practice*, April 8-9, 2019, Paris, France. ISBN:
978-1-7324980-3-7.

14.  Schonberger, M., & Vasiljeva, T. (2019¢). How computer system validation contributes
to performance improvements for medical device manufactures: The case of Latvian
SME. Proceedings of the 19" International Multi-Conference Reliability and Statistics in
Transportation and Communication (RelStat), October 16-19, 2019, Riga, Latvia. ISSN:
2367-3370. Indexed in Scopus, Google Scholar, and Springerlink.

15.  Schonberger, M. (2018). Comparison and evaluation of procedures for the computer
system validation in the European medical device industry. Proceedings of the 31" Inter-
national Business Information Management Conference (IBIMA), April 25-26, 2018, Mi-
lano, Italy, 1177-1190. ISBN: 978-0-9998551-0-2. Indexed in Web of Science, Scopus,
Engineering Village, and SJR.

16. Schonberger, M., & Vasiljeva, T. (2018a). Impact of the computer system validation on
the firm performance of small and medium enterprises in the medical device industry.
Proceedings of the 31° International Business Information Management Conference
(IBIMA), April 25-26, 2018, Milano, Italy, 1353-1359. ISBN: 978-0-9998551-0-2. In-
dexed in Web of Science, Scopus, Engineering Village, and SJIR.

17.  Schénberger, M., & Cirjevskis, A. (2017a). Evaluation of interrelationships between cri-
tical success factors of IT/IS projects in the healthcare sector. Proceedings of the 29"
International Business Information Management Conference (IBIMA), May 03-04,2017,
Vienna, Austria, 331-347. ISBN: 978-0-9860419-7-6. Indexed in Web of Science,
Scopus, Engineering Village, and SJR.

1.15 Promocijas darba apjoms un struktiira

Sis promocijas darbs ir neatkarigs p&tijums, kas sastav no ievada, ¢etram galvenajam nodalam,
secinajumiem, ieteikumiem, bibliografisko avotu saraksta un pielikumiem. Darba kop&jais ap-
joms ir 187 lapas, ieskaitot 20 att€lus, 46 tabulas un 20 pielikumus. Bibliografijas saraksts sa-
stav no 364 avotiem, kas sastav galvenokart no zinatniskas literatiiras, juridiskajiem dokumen-

tiem un ari citiem informacijas avotiem, kas izmantoti promocijas darba.
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2 GALVENO PETIJUMA REZULTATU KOPSAVILKUMS

2.1 Galvenas zinatniskas atzinas — 1. nodala (teorétiskais pamatojums)

(Nodalas saturs darbd aiznem 55 Ipp., kuras ietilpst 13 tabulas un 6 attéli)

Pirmaja nodala ir veidota vienota izpratne par fundamentalajam uz resursiem un iesp&jam bal-
stitam teorijam, kas attiecas uz So promocijas darbu. Tas ietver detalizétu uz resursiem balstitas
uznémuma teorijas, dinamisko iesp&ju skatijuma un attiecigo terminu definiciju skaidrojumu.
Pirmas nodalas beigu dala ir raksturoti CSV ieviesanas un pielieto$anas izaicinajumi MVU Ei-
ropas medicinas ieri¢u nozaré. Saja noliika pirms tiek raksturota CSV nozime $aja nozarg, tiek
izskaidrotas Eiropas medicinas ieri¢u nozares Tpatnibas. Nodala noslédzas ar §1 promocijas

darba pétijumu kopsavilkumu.
Uz resursiem balstita teorija

P&édgja desmitgade€ uz resursiem balstitai uznémuma teorijai (RBT) ir pievérsta ievérojama uz-
maniba stratégiskas vadibas literatara, ka arT ekonomika, organizaciju teorija un citas zinatnes
jomas (piem., Bharadwaj, 2000; Wade and Hulland, 2004; Galbreath, 2005). RBT pirmsakumi
ir mekl&jami 1959. gada, kad Penroza sava raksta “Firma izaugsmes teorija” pirmo reizi kon-
ceptualiz€ja RBT. Tomér plasaku atpazistamibu RBT ieguva tikai péc Vernfeltta (Wernerfelt,
1984) un Barnija (Barney, 1991) publikacijam. RBT princips ir versts uz unikalu uznémuma
resursu kombinaciju, kas ir ekonomiski vertigi, reti sastopami, griiti atdarinami un kurus nevar
aizstat ar citiem resursiem, un uzskata tos par izcila snieguma un konkurences prieksrocibu
avotiem (piem., Wernerfelt, 1984; Barney, 1991; Conner, 1991). Tapéc galvena RBT funkcija
ir noskaidrot galvenos potencialos uznémuma resursus un vai $o resursu uzturé$ana prasa daudz
naudas lidzeklu, jo tie ir resursi, kas potenciali nodro$ina ilgtsp&jigas konkurences prieksrocibas

(Conner, 1991; Bharadwaj, 2000; Madhani, 2009).

Lai saprastu, ka organizacijas ieglst ilgtsp&jigas konkurences prieksrocibas, RBT tiek
analiz€ta un interpretéta uzn@mumu resursu nozime (piem., Barney, 1991; Wade and Hulland,
2004; Ray et al., 2005). Saja sakara uznémuma resursiem ir stratégiska nozime, kas lauj orga-
nizacijai uzlabot tas efektivitati un lietderibu (Barney, 1991; Bharadwaj, 2000; Galbreath,
2005). Turklat RBT balstas uz pienémumiem, ka biznesa stratégiju izstradei, atlasei un ieviesa-
nai nepiecieSamie resursi ir “[...] neviendabigi sadaliti starp uzn€mumiem, un ka §1s uzne€mumu
atskiribas laika gaita ir stabilas” (Barney, 1991: 99). Viena uznémuma Iiment ar RBT palidzibu
vaditaji un uzn@méeji spgj noskirt resursus, kas varétu attistit konkurences prieksrocibas, no ci-
tiem mazak vertigiem resursiem (Barney, 1991; Madhani, 2009). Vaditaji var sekmét sava uz-

némuma panakumus, sakopojot savus resursus vai izveidot unikalu resursu kopumu, kas atskir
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to uznémumu no konkurentiem (Wernerfelt, 1984; Peteraf, 1993). Lidz ar to vaditajiem ir pro-

aktiva loma savas organizacijas konkurences prieksrocibu veidosana.
Resursu definicija

RBT uzsvars ir likts uz resursiem, kurus nav viegli iegadaties vai nodot un kuru izmanto$anai
ir nepiecieSamas izcilas zinaSanas, ekspertzinasanas un lielas parmainas organizacija tas proce-
sos vai kulttira (Barney, 1991; Caldeira and Ward, 2003; Madhani, 2009). Lai arT termins “re-
surss” veiktajos petljumos saistiba ar RBT ir kluvis arvien nozimigaks, viena no galvenajam
pétnieku problémam ir izstradat vienotu termina definiciju (Wade and Hulland, 2004; Galbre-
ath, 2005). Ka uzskata Barnijs (Barney, 1991: 101), “[...] uzn@émuma resursi ietver visus uzné-
muma parvaldttos ITdzeklus, spgjas, organizatoriskos procesus, uzn€muma Tpatnibas, informa-
ciju, zinasanas utt., kas lauj uzn@mumam iecerét un Tstenot strat€gijas, kas uzlabo ta efektivitati
un lietderibu.” Saskana ar atsevisku autoru (Helfat and Peteraf, 2003: 999) lidzigu definiciju,
kas uzsver razoSanas procesu: “Resurss ir lidzeklis vai razoSanas ieguldijums (materialais vai
nematerialais), kas organizacijai pieder, ko ta parvalda vai kas ir tai gandriz pastavigi pieejams.”
Savukart citi autori (Wade and Hulland, 2004) sniedz vairak uz tirgu orient&tu definiciju, bal-
stoties uz pien@mumu, ka var noskaidrot iesp&jamas tirgus virzitas konkurences prieksrocibas:
resursi ir “[...] Iidzekli un spgjas, kas ir pieejami un noderigi tirgus iesp&ju vai draudu noteik-

S$anai un reagé$anai uz tiem” (Wade and Hulland, 2004: 109).

Lai arT RBT sniedz noderigu teorétisku skatfjumu, lai novertétu uznémuma snieguma ne-
viendabigumu, pieejamaja literatiira nav pietickamas skaidribas par resursu definiciju un kon-
ceptu (piem., Wade and Hulland, 2004; Aral and Weill, 2007). To apstiprina fakts, ka pedgjos
gados petnieki ir izmantojusi daudz un dazadu terminus, ieskaitot kompetences (Prahalad and
Hamel, 1990; Pavlou and El Sawy, 2006), prasmes (Grant, 1991), lidzeklus (Barney, 1991;
Teece et al., 1997; Helfat and Peteraf, 2003; Barney and Hersterly, 2015), ka arT lidzeklus un
sp&jas (Wade and Hulland, 2004; Aral and Weill, 2007). Kopuma uznémuma resursi tiek plasi
defingti, kur tiek ieklauti I1dzekli, organizatoriskie procesi, uznémuma Tpatnibas, informacija,
informacijas tehnologijas vai zinasanas, ko var izmantot, lai Istenotu vértibu paaugstinosas biz-

nesa stratégijas.
Resursu iedalijums

Lidzigi ka ar termina “resurss” definiciju, ar resursu iedalfjums dazadas resursu kategorijas
strat€giskas vadibas literatiira ir pretrunigs. Barnijs (Barney, 1991) resursus iedalija trTs kate-
gorijas: fiziskais kapitals, cilvéku kapitals un organizatoriskais kapitals. Grants (Grant, 1991)

izdala sesas galvenas resursu kategorijas, proti, finansu resursus, fiziskos resursus, cilvekresur-
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sus, tehnologiskos resursus, reputaciju un organizatoriskos resursus. Lidztekus abiem min&ta-
jiem iedalfjumiem, ir paradijusies arT citi I1dzigi iedaltjumi, kas parasti izdala finansu, cilvéku,
tehnologiskos un organizatoriskos resursus (piem., Eisenhardt and Martin, 2000; Bharadwaj,

2000; Zollo and Winter, 2002; Ray et al., 2004; Rothaermel, 2015).

Saja promocijas darba par svarigam tiek uzskatitas sekojosas resursu kategorijas, kas var
bt ilgtsp&jigas konkurences prieksrocibu avoti un ieprieks§gja zinatniskaja darba tam tika at-
kartoti pievérsta uzmaniba: materialie resursi, t.i., finansu resursi un fiziskais kapitals, nema-
terialie resursi, t.i., tehnologija, reputacija, korporativa kultiira un organizatoriskais kapitals,
un cilvékresursi, t.i., cilvékkapitals un vadibas resursi. 2.1. att€la ir sniegts kopsavilkums par
resursu tipiem, kas ir sikak iedaliti iepriek$ min&tajas resursu kategorijas, un ir ari doti attiecigo

uznémuma resursu piemeri.

l Materialie resursi l l Nematerialie resursi l l Cilvekresursi l
I
[ I I 1

Finansu Fiziskais Tehnologija Reputacija Korporativa Organizatoris Cilvekkapitals Vadibas
resursi kapitals kultiira kais kapitals resursi

(kreditlimiti, (Ckas, zeme, (datortehnika, (zimola (vertibas, (parskatu (komandas (vadibas talants,
naudas iekartas) programmatiira, nosaukums, socialas veidosanas gars, socialas
pliisma, patenti, savstarpgjas normas, sistemas, motivacija, prasmes,
likviditate) autortiestbas) || attiecibas starp uzvediba) _planosan: omunikacija: aka
darbiniekiem) sistemu ?'adi‘bva prasmes) \v'adibas
un koordinacija) pieredze)

2.1. att. Resursu iedalfjums promocijas darba konteksta

Avots: autora veidots, balstoties uz Prahalad and Hamel (1990), Barney (1991), Grant (1991), Hall (1992), Amit
and Schoemaker (1993), Mata et al. (1995), Bharadwaj (2000), Eisenhardt and Martin (2000), Sambamurthy et al.
(2003), Aral and Weill (2007), Rothaermel (2015), Mikalef and Pateli (2016).

Dinamisko iesp€ju skatijums

Jedziens “dinamisko iesp&ju skatijums” (DCV) radas kritikas rezultata, ka RBT teorétiskaja
ietvarstruktiira biznesa attistibas dinamikai nav pietickami pievérsta uzmaniba (Teece et al.,
1997; Eisenhardt and Martin, 2000; Priem and Butler, 2001a). Pirmo risinajumu $im trikumam
izstradaja vairaki autori (Teece et al., 1997), kuri ieviesa DCV, kas lautu izprast stratégiskas
izmainas uzneémuma (Zollo and Winter, 2002; Barreto, 2010). Balstoties uz resursiem balstito,
darTjumu izmaksu un evolucionaro uzpémuma teoriju, ar DCV palidzibu var izskaidrot to, ka
uzn@mumi iegiist un saglaba konkurences prieksrocibas, izmantojot iek$gjo rutinu vai standarta
darbibas procediiras, lai arT tie darbojas loti dinamiska vide (Teece et al., 1997; Eisenhardt and
Martin, 2000; Pierce et al., 2008; Barreto, 2010; Pavlou and El Sawy, 2011). Ka uzskata Tiss
(Teece et al., 1997), konceptualizgjot DC, tiek uzsverti divi galvenie aspekti: “Termins ‘dina-
misks’ attiecas uz spg&ju atjaunot kompetences, lai ieskanotos mainigajai videi; [...]. Termins
‘sp&jas’ uzsver stratégiskas vadibas galveno nozimi, atbilstosi pielagojot, integrgjot un parkar-

tojot ieks€jas un argjas organizatoriskas prasmes, resursus un funkcionalas kompetences, lai tas
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atbilstu mainigas vides prasibam” (Teece et al., 1997: 515). Tadgjadi DCV ir plasi pielietota
strategiskas vadibas paradigma, lai izskaidrotu konkurgjosu uznémumu snieguma atskiribas

(piem., Teece et al., 1997; Pierce et al., 2008; Barreto, 2010; Liu et al., 2013).

Atskiriba no RBT, DCV pieeja uzsver galveno lomu, kada vaditajiem ir, nodrosinot uz-
némuma spéju pielagoties jauniem apstakliem (Eisenhardt and Martin, 2000; Teece, 2007). Ka
uzskata Tiss (2007: 1346), “Dinamiskas iespgjas liela méra nosaka uznémuma augstakas vadi-
bas komanda [...].” Savukart Pablo (Pablo et al., 2007: 703) ir novérojis, ka “[...] vaditaja
prasmes bija nepiecieSamas, lai noskaidrotu un parvalditu dinamiskas iesp&jas un lautu tas iz-
mantot ka stratégisku pieeju.” Balstoties uz Tisa (2007) izstradato pieeju, autors Harelds (Har-
reld et al., 2007) apgalvo, ka vaditajiem jaspgj “pirmkart, [...] nojaust parmainas sava konku-
rences vidé [...] un, otrkart, [...] izmantot [iesp&jas un draudus], parkartojot gan materialos,
gan nematerialos lidzeklus, lai tadgjadi parvarétu jaunus izaicinajumus” (Harreld et al., 2007:
24-25).

Spéju definicija

Lidztekus resursiem, uznémuma Ipasa nozime ir ta sp&jam. Atseviski autori (Barney and He-
sterly 2015: 86) defing sp&jas ka “[...] uzn@muma resursu apakskopu, kas ir materialie un ne-
materialie lidzekli, kas Jauj uznémumam pilniba izmantot pargjos ta parvalditos resursus.” Vei-
cot literatiiras izp&ti par “uznémuma sp&jam”, tika noskaidrots, ka, lai iedalitu termina “sp&jas”
definicijas, var izdalit vismaz tris atSkirigas dimensijas: (1) organizatoriskie resursi (piem.,
Amit and Shoemaker, 1993; Bharadwaj, 2000; Barney and Hesterly, 2015), (2) transformacijas
process (piem., Grant, 1996; Wade and Hulland, 2004) un (3) rutinas (piem., Zollo and Winter,
2002; Winter, 2003; Pavlou and El Sawy, 2011). P&dgjai dimensijai ir pieversusies vairaki au-
tori, jo Ipasi attieciba uz DC definiciju (piem., Eisenhardt and Martin, 2000; Zollo and Winter,
2002; Helfat and Peteraf, 2003; Winter, 2003; Teece, 2007).

Tomer, ta ka $aja promocijas darba galvena uzmaniba tiek pieversta ar IT saistitam iespé-
jam un resursiem un to ietekmei uz MVU sniegumu, ir nepiecieSama vienota izpratne par IT
iesp&jam. IKT jomas pétnieki ir izveidojusi terminu “IT iesp&jas”, lai novertétu uznémuma
sniegumu, izmantojot savus IT resursus, kompetences un sp&jas (van de Wetering et al., 2017).
Saja konteksta p&tijumos par pasreiz&jo IT biznesa vértibu, IT iesp&jas un IT resursi tiek uzska-
titi par savstarp&ji atkarigiem, kur IT iesp&jas izmanto kombinacija ar IT resursiem vai ar citiem
organizacija pieejamajiem resursiem un sp&jam (Bharadwaj, 2000; Aral and Weill, 2007; Lu

and Ramamurthy, 2011).
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Spéju un iespéju iedalijums

Literattira ir pieejami dazadi sp&ju iedalijumi. Autori Zollo un Vinters (Zollo and Winter, 2002:
341) iz8kir darbibas rutinu, kas ir saskanota ar uznémuma operativo darbibu, un meklésanas
rutinu, kas ietekmé parmainas darbibas rutina, kas tadgjadi nakotng& palielinatu pelnu. Helfats
un Peterafs (Helfat and Peteraf, 2003: 999) sadala organizatoriskas spg&jas operativas un dina-
miskas sp&jas. Kopuma pasreizgja literatiira pieejamas IT iesp&ju definicijas un iedalijumi pa-
rada, ka autori vai nu defing sp&jas ka statiskus resursus (piem., Teece et al., 1997; Ray et al.,
2004) vai arT tie skaidri noskir resursus un spgjas (piem., Grant, 1996; Butler and Murphy,
2005). Ieprieks apliikotaja literatiira ir izp&titas dazadas dimensijas saistiba ar IT iesp&ju ieda-
Ijjumu. Izvertgjot 2.1. tabula uzskaititos iedalfjumus, ir redzams, ka IT iesp&jas biezi tiek ieda-
Iitas lidzigi, piem., elastiga IT infrastruktiira, IT personala spgjas vai tehniskas IT iespéjas. Re-
zumgjot var konstatét, ka izpétitaja literatiira eso$as empiriskas atzinas norada uz to, ka IT ie-

sp&jas ir svarigs uznémuma snieguma virzitajspeks (Queiroz et al., 2018).

2.1. tabula
IT un ar to saistito iesp&ju iedalijums
Autors(i) IT un ar to saistito iespéju struktiiras
Bharadwaj (2000) IT infrastruktiira; cilvéku IT resursi, IT atbalstiti materialie lidzekli
Tippins and Sohi (2003) IT zinasanas; IT darbibas; IT objekti
Ray et al. (2005) Tehniskas IT prasmes; visparigas tehnologijas; IT izdevumi; elastiga IT infra-
struktlira

Pavlou and El Sawy (2006) IT kompetences izmantosana; dinamiskas un funkcionalas procesa iespgjas

Fink and Neumann (2007)  IT personala spgjas; IT infrastruktiiras iesp&jas

Prasad et al. (2010) Augstakas vadibas apnemsanas; kopigas organizacijas zinasanas, elastiga IT in-
frastruktiira

Chen and Wu (2011) IT kompetence; vadibas kompetence; IT vadibas darbibas lietderigums

Kim et al. (2011) IT vadibas spgjas; IT personala ekspertzinasanas; IT infrastruktiiras elastiba

Lu and Ramamurthy (2011) IT infrastruktiira; IT biznesa ieklausana; proaktiva nostaja pret IT

Liu et al. (2013) Elastiga IT infrastruktiira; IT parpemsana

Chen et al. (2014) IT infrastruktiira; IT biznesa partneribas; Biznesa IT strategiska domasana; [T
biznesa procesu integracija; IT vadiba; Argja IT sasaiste

Chen et al. (2015) IT infrastruktiiras elastiba; IT integracija; IT biznesa saskanosana; IT vadiba

Garrison et al. (2015) Vadibas IT iesp&jas; tehniskas IT iespgjas; salidzinosas IT iesp&jas

Avots: autora veidots

Dinamisko iespéju definicija

DC nozime pédgjos gados arvien vairak tiek uzsvérta uz resursiem balstitu p&tjjumu konteksta
(piem., Teece et al., 1997; Eisenhardt and Martin, 2000; Winter, 2003; Pavlou and El Sawy,
2011). Tomér atskiriba no resursu definicijas, termins “dinamiskas iesp&jas” literatlira nav vien-
nozimigi definéts. Tiss (Teece, 2007: 1319) definé DC ka “[...] sp&ju (1) apjaust un veidot

iesp&jas un draudus, (2) izmantot iesp&jas un (3) saglabat konkurétsp&ju, uzlabojot, apvienojot,
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aizsargajot un, ja nepiecieSams, parveidot uznémuma nematerialos un materialos lidzeklus.”
Eizenhards un Martins (Eisenhardt and Martin, 2000: 1107) defing DC ka “[...] organizatorisko
un stratégisko rutinu, ar kuras palidzibu uznémums panak jaunu resursu konfiguraciju, tirgiem
paradoties, saskaroties, sadaloties, attistoties un paztudot”. Mikalefs un Pateli (Mikalef and Pa-
teli, 2016: 3) defing IT atbalstitas iesp&jas “[...] ka iesp&ju palielinat, attistit un nostiprinat uz-
némuma organizatoriskas sp&jas, mérktiecigi izmantojot IT resursus un IT kompetences.” Lai
IT atbalstitas iesp&jas ievietotu dinamiska konteksta, Mikalefs un Pateli (Mikalef and Pateli,
2016: 5) paplasina So terminu, defingjot to ka “IT atbalstitas dinamiskas iesp&jas”, kas “[...]
tick definétas ka uznémuma sp&jas izmantot IT resursus un IT kompetences, kombinacija ar
citiem organizacijas resursiem un iespgjam, lai pielagotos atri mainigajai uznémejdarbibas vi-

dei.”
Dinamisko iesp€ju iedalijums

Kops DCV tika konceptualizets, ka uzskata Tiss (Teece et al., 1997), literatlira ir paradijusas
dazadi DC iedalijumi. Eizenhards un Martins (Eisenhardt and Martin, 2000) izskir DC vidg&ji
dinamiskos tirgos un DC augstas dinamikas tirgos. Zollo un Vinters (Zollo and Winter, 2002)
noskir operativo rutinu no DC, no kuriem p&dgjas ir atkarigas no organizacijas darbinieku spe-
jas iemacities jauno un parveidot eso$o operativo rutinu. Savos pétijumos par MVU, kas dar-
bojas programmatiiras izstrades nozaré Eiropa, Butlers un Mérfijs (Butler and Murphy, 2003:
333) defingja DC ka visparigas un profesionalas uzneémuma riciba esosSas IT iespgjas, kas tika
ieklautas uzn@muma organizatoriskajos un vadibas procesos. Izstradajot novertésanas instru-
mentu IT atbalstitas DC noteiksanai, Mikalefs un Pateli (Mikalef and Pateli, 2016: 5) piedavaja
piecus spg&ju veidus: nojautas sp&ja, koordin€sanas sp&ja, maciSanas spgja, integrésanas speja
un parkartosanas sp&ja. Kopuma DC butibu raksturo fakts, ka tas nevar iegtt tirgii (Teece et al.,
1997; Amit and Shoemaker, 2003). Tapéc DC biezi tiek saistitas ar organizacijas darbinieku
macisanas procesiem un rutinu (piem., Zollo and Winter, 2002; Mikalef and Pateli, 2016) vai
esosas resursu bazes parkartosanu (piem., Eisenhardt and Martin, 2000; Winter, 2003). Tomér
esosaja literatiira ir atrodami tikai dazi DC iedalijumi. Iesp&jams, tas ir saistits ar to, ka ST p&t-
niecibas joma joprojam ir salidzino$i jauna disciplina, jo lielaka dala DC empirisko pétijumu ir

veikti pec 2000. gada.
RBT un DC robezZas un ierobeZojumi

P&dgjos gados ir biezi citéta virkne kritisku piezimju par RBT (piem., Priem and Butler, 2001b;
Connor, 2002; Sanchez, 2008). Galvenas kritiskas piezimes var iedalit $adas piecas kategorijas

(Kraaijenbrink et al., 2010): (1) RBT nav jégas vadibas joma, (2) RBT nav teorija, (3) resursa
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definicija nav pielietojama, (4) RBT nav c€lonsakaribas kédes un (5) RBT ir citas teorijas at-
kartojosa teorija. L1dzigi ka RBT, arT1 DCV ir veltitas kritiskas piezimes. Tas galvenas teor&tis-
kas un empiriskas nepilnibas var iedalit $adas tris kategorijas (piem., Eisenhardt and Martin,
2000; Helfat et al., 2007; Pavlou and El Sawy, 2011): (1) DC definicija nav pielietojama, (2)
nav saderibas starp dinamikas un stabilitates dimensijam, un (3) DCV vienkarsi atkarto citus
jedzienus. Istenojot ieteikumus, lai labotu kritizétas nepilnibas RBT un DCV, pieméram, iz-
mantojot resursus un sp&jas skaidram mérkim (Sanchez, 2008) vai precizi noskirot resursus un
spgjas (Kraaijenbrink et al., 2010), biitu javeic objektiva un merktieciga CSV ietekmes uz MVU

sniegumu izp&te. Tap&c promocijas darba tiek definéts RBT un DCV pielietojums.
Medicinisko iericu nozare Eiropa

Medicinisko tehnologiju nozare ir vissvarigaka veselibas aprupes sektora sastavdala Eiropa
(Maresova et al., 2015). Saskana ar MedTech pétijumu (2019), 95% no 27 000 medicinas teh-
nologiju uznémumiem Eiropa ir MVU, kas nodarbina vairak neka 675 000 cilveku. Turklat
Eiropa tiek vidgji teréts apméram 10% no iek§zemes kopprodukta veselibas apriipei, no kuriem
aptuveni 7,2% no kopg&jiem veselibas apripes izdevumiem tiek teréti medicinas tehnologijam
(MedTech, 2019). Lidz ar to Eiropa ir otrs lielakais medicinas tehnologiju tirgus, piem., gandriz
30,0% no kopgjiem pasaules izdevumiem medicinai sastada izdevumi medicinas ieric€m

(Klein, 2016).

2.2. tabula
Eiropas Komisijas izmantota MVU definicija
Gada apgrozijums Gada bilances kopsumma
Uzpémumu Kkategorija Nodarbinato skaits vai
Mikro <10 < EUR 2 miljons <EUR 2 miljons
Mazie <50 <EUR 10 miljons < EUR 10 miljons
Vidgjie <250 < EUR 50 miljons < EUR 50 miljons

Avots: autora veidots

MVU ir butiska nozime ES ekonomikas izaugsmé&, nodrosinot daudz darbavietu un tade-
jadi mazinot nabadzibu (Vasiljeva et al., 2017). Nospiedosais vairakums (99,8%) no visiem
nefinansu uznémumiem ES ir MVU, 93,3% no tiem ir mikrouznémumi, kuros ir mazak neka
desmit darbinieku (Muller et al., 2018). MVU rada 56,8% no nefinanSu sektora pievienotas
vertibas un nodarbina divas tresdalas (66,4%) Eiropas darbaspeka (Muller et al., 2018). Pama-
tojoties uz MVU lielo nozimi Eiropas sabiedriba un ekonomika, rodas jautajums, ka definét
MVU jédzienu. Ta ka nepastav vienota MVU definicija, nedz arT ir skaidri definéta atSkiriba
starp MVU un lieliem uznémumiem (Schénberger and Kleinert, 2016), Saja promocijas darba

tiek izmantota Eiropas Komisijas ieteikta definicija (2003) (skat. 2.2. tabulu), jo Eiropas valstu,
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tostarp Latvijas, iestades daudzos gadijumos izmanto ES MVU definiciju, kam $ini promocijas

darba ir pievérsta galvena uzmaniba (ESAO, 2019).
Medicinisku tehnologiju definicija un iedalijums Eiropa

Mediciniska tehnologija tas daudzajas formas ir jebkura tehnologija, kas kalpo cilvéku dzivibu
glabsanai vai cilveku, kas cie$ no visdazadakajam slimibam, veselibas stavokla uzlaboSanai
(MedTech, 2019). Paslaik Eiropa ir pieejamas vairak neka 500 000 medicinas tehnologiju, un
lielaka dala cilveku katru dienu lieto vismaz vienu produktu vai pakalpojumu, kas balstits uz
medicinas tehnologijam (Klein, 2016). Parasti termins “medicinas tehnologija” ietver proced-
ras, ierices, aprikojumu un procesus, ar kuru palidzibu tiek sniegta mediciniska aprupe (Goyen
and Debatin, 2009). Medicinas tehnologijas parasti var iedalit tiTs galvenajas kategorijas (Eiro-
pas Komisija, 2017a): (1) medicinas ierices, (2) in vitro diagnostika un (3) digitala veselibas
apripe. Ta ka in vitro diagnostika un digitala veselibas apriipe nav galvenais promocijas darba
fokuss, termins “medicinas tehnologija” §1 promocijas darba konteksta attiecas uz medicinas
iericeém. Eiropas Komisija (2017a: 15) medicinisko ierici defing ka “[...] jebkuru instrumentu,
aparatu, ierici, iekartu, programmaturu, [...] vai citu izstradajumu, ko razotajs ir paredzgjis iz-

mantot atseviski vai arT kombinacija cilvéku vajadzibam [...].”
Eiropas tiesiskais ietvars medicinas iericem

Medicinisko ieri¢u nozare Eiropa ir viena no nozarém, ko stingri regul€ attiecigas direktivas
(Foe Owono, 2015; Heif3, 2017). Ta ka ir svarigi, lai mediciniskas ierices darbotos pareizi, kas
tadgjadi lauj mazinat traumas vai dazreiz glabt pacientu dzivibu, jauniem produktiem ir jaiziet
stingrs parbaudes process, pirms tos var izplatit un pielietot pacientu arstésanai (McCaffery et
al., 2010; Klein, 2016). Eiropas Medicinisko iericu direktiva (MDD; European Commission,
1993) vai ASV Partikas un zalu parvaldes (FDA) Kvalitates sistému regula (FDA, 2019) ir divi
svarigi tiesibu akti, kas satur reglamentgjoSas prasibas, kas jaizpilda pirms medicinas ierices
var€tu virzit attiecigajos tirgos (McCaffery et al., 2010; Foe Owono, 2015; Heif3, 2017). Lai
gan ir veikti pastavigi labojumi MDD (European Commission, 2007b), §is direktivas vispargjais
ietvars ir novecojis un paslaik nespgj tikt gala ar pieaugoso problému un darbibas traucgjumu
skaitu, kas novérojams attieciba uz dazu kategoriju medicinas produktiem un iericém (Euro-
pean Commission, 2017b; Zippel and Bohnet-Joschko, 2017; Wagner and Schanze, 2018). Lai
atspogulotu nozimigo tehnologisko un zinatnisko progresu veselibas apriipes nozaré pédejo 20
gadu laika, Eiropas Komisija ierosinaja parskatit regulas, lai uzlabotu medicinas iericu dro§ibu
ES pilsoniem, tadgjadi radot nepiecieSamos apstaklus §is nozares modernizacijai (European

Commission, 2017b; Wagner and Schanze, 2018). Rezultata Eiropas Parlaments 2017. gada
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ieviesa Medicinisko iericu regulu (MDR), kas aizstas pasreizgjo saistoSo tiesisko ietvaru p&c

parejas perioda, kas ilgs no trim I1dz pieciem gadiem (European Commission, 2017a).
IKT nozime Eiropas medicinas iericu nozaré

IKT ir svarigs medicinas iericu nozares ekonomiskais faktors, un tas ievérojami veicina uzla-
bojumus medicinas produktos un pakalpojumos, kas paredzeti pacientiem. Tapéc IKT nozime
$aja nozar€ turpina pieaugt, un Ipasa uzmaniba tiek pieversta IKT potencialam atbalstit un uz-
labot uznémumus ar mérki nodrosinat pacientu drosibu, pacientu apmierinatibu, ka art uzne-
mumu organizatorisku efektivitati un lietderibu (Ammenwerth et al., 2003; Gomes and Romao,
2018). Kopuma IKT izmantoSana medicinas ieri¢u nozaré sniedz iev@rojamas iespgjas, lai iz-
stradatu, razotu un uzlabotu medicinas produktus, nodroSinatu atbalstu veselibas apriipes spe-
cialistiem un paaugstinatu mediciniskas apripes kvalitati (Ammenwerth et al., 2003; Gomes
and Romao, 2018). Tomér empiriskie p&tijumi par IKT t€mu parasti pievers uzmanibu lieliem
uznémumiem, savukart MVU galvenokart netiek nemti véra (Schubert et al., 2007; Eckl et al.,
2010). Tapec ir parsteidzosi, ka $T klientlira gandriz neatrodas pasreizgjo pétijumu uzmanibas
centra un ka ir iesp&jams atrast tikai dazas zinatniskas publikacijas par ieguldfjumiem IKT risi-
najumos un to pielietojumu MVU Eiropa (piem., Nguyen, 2009; Antlova, 2014; Vasiljeva et al.
2017), lai gan p&tnieki iesaka fokuséties uz IKT mazos un vidgjos uznémumos jau vairaku gadu
garuma (piem., Eckl et al., 2010; Devos et al., 2014; Leyh, 2014). P&tot MVU medicinas iericu
nozar€ Latvija, §is promocijas darbs novers attiecigo p&tijumu nepilnibas, tadgjadi sniedzot gan
biznesa profesionaliem vertigu informaciju, lai tie varétu uzlabotu savus produktus, pakalpoju-
mus un procesus, gan ar1 IKT petniekiem ieprieks nezinamas empiriskas atzinas un informaciju
par jaunakajam norisém $aja joma. ST promocijas darba konteksta defingtais termins “informa-

cijas un komunikacijas tehnologija” ir grafiski paradits 2.2. attéla.

Informacijas un komunikacijas tehnologija

Informacijas tehnologija Informacijas sistéma Sociala sistema

Procediras/
politika

Datortehnika Programmatiira Dati Cilveki

2.2. att. Termina “TKT” defingjums un ta ierobezojumi promocijas darba konteksta

Avots: autora veidots, balstoties uz Goles et al. (2008) and Chen et al. (2010)
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Datorsistéemu validéSanas nozime

Mediciniskajam iericeém misdiends ir arvien lieldka nozime veselibas apriipes pakalpojumu
snieg$ana. Uznémumu digitalizacijas rezultata programmatiiras sastavdalas klGst par sarezgitu
elektronisko un datorizéto iericu galveno sastavdalu medicinas vidé (Schonberger and Vasil-
jeva, 2018). Tomér mediciniskas ierices ir jutigas pret kvalitates un programmatiiras defektiem
(piem., Rakitin, 2006; Fu, 2011), kas potenciali var apdraudét pacientu veselibu un arT medici-
niska personala, kuri ekspluatg §is ierices, veselibu (Thirumalai and Sinha, 2011; Zippel and
Bohnet-Joschko, 2017). Lai gan bojatas materiala sastavdalas vai razoSanas defektus parasti var
atklat, veicot vienkarSu to apskati (Huber, 2005), programmatiiru, pilnigi pretgji, ir griiti par-
baudit, vai ta nav bojata, jo ta nav materiala un redzama (Alemzadeh et al., 2013). Tapéc pro-
grammatira ir kluvusi par svarigu ekonomisko faktoru medicinas iericu razotajiem, jo medici-
nas ierices iestradatas programmatiiras klime var izraisit iesp&jami katastrofalas sekas, ka re-
zultata var rasties lieli finansiali zaud€jumi, nopietni pacienta ievainojumi vai pat iestaties pa-
cienta nave (Fu, 2011; McCaffery et al., 2012). Lai mazinatu ar medicinas iericEém saistitos
riskus, razotajiem saskana ar likumu ir noteiktas prasibas sistematiski ieveérot medicinisko ie-
1i¢u, kas jau ir apstiprinatas un ekspluatétas kliniskaja apriipe, drosibu un veiktsp&ju. Saja sa-
kara datorsisteému validéSanas (CSV) process ir kluvis svarigs un ir galvenais instruments, lai
izvairitos no mediciniskam kliidam un no iesp&jamas medicinisko iericu iznemsanas no apgro-

zibas (McDowall, 2005; Hrgarek, 2008; Bhusnure et al., 2015).

CSV ir obligata prasiba katra razotaja kvalitates sist€émai saskana ar saistosajam Eiropas
un Amerikas regulam (ISO, 2016; FDA, 2019). Tomér reglament&josas prasibas Eiropas razo-
tajiem nesatur detalizEtu aprakstu par to, ka CSV biitu jaievies kvalitates vadibas sistéma. Re-
gulas nosaka tikai to, kuras IKT janem véra, ievieSot CSV uznémuma (piem., ISO, 2016; Eu-
ropean Commission, 2017a; FDA, 2019), bet preciza CSV pielietoSanas joma nav noradita un
arT nav izstradata detalizeta attieciga procediira. Tas rada griitibas, jo visiem medicinas iericu
razotajiem ir janosaka tas, kam ir javeic validacija un cik liela mera tas jaizdara, lai nodroSinatu
saisto3o tiestbu aktu prasibu izpildi (McDowall, 2005; Hrgarek, 2008). Saja sakara ir svarigi,
lai visas regulétajos procesos iesaistitas IKT tiktu validétas, ka arT balstitas un kontrol&tas ar
procediiru un dokumentacijas palidzibu, kas nodrosina to atbilstibu Sai prasibai (Wingate, 2010;
Bendale et al., 2011; McCaffery et al., 2012). Tapec CSV galvenais mérkis ir panakt un uzturét
atbilstibu saistosajiem tiesibu aktiem, vienlaikus nodrosinot $o sistému funkcionalitati un mak-

simalo veiktsp&ju (Veverka, 2002; Bendale et al., 2011).

Medicinas iericu nozarg ir liela probléma atrast CSV veikSanas pieeju, kas ir piemé&rota

MVU. Lai izpétitu $o sarezgito jautajumu, autors veica literatiiras izpéti, lai noteiktu esosas
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CSV veiksanas pieejas. Kopuma tika atrasti vienpadsmit attiecigie literatiiras avoti (piem., Esch
et al., 2007; Hrgarek, 2008; von Culin, 2011). Attieciga literatiira tika analizta sekojosi:
pirmaja posma CSV procediiras tika izpétitas, analizgjot to atseviskas fazes un salidzinot katru
fazi ar Eiropas Komisijas piedavato vispargjo pieeju (2015b). Salidzinajums paradija, ka CSV
veikSanas pieejam ir kopigs pamatmodelis, lai gan atseviskas procediiras atskiras péc fazu
skaita, apraksta un laika. Otraja posma sikak tika analiz&ti CSV veikSanai nepiecieSamie uzde-
vumi un darbibas. Rezultata kopuma tika noskaidroti 43 uzdevumi un aktivitates un tika no-
teikts gan lidzigais, gan kopigais STm pieejam. Var secinat, ka visam pieejam ir kopigs tas, ka
tam ir vajadzigi dokumentgti pieradijumi par veiktajam darbibam, lai pabeigtu katru fazi un
parietu uz nakamo fazi. Balstoties uz salidzinajuma rezultatiem, vargja noskaidrot sekojosSus

pétito CSV pieeju trikumus:

1. Navnorazu uz MVU. Ta ka literatiira aprakstitas CSV veikSanas pieejas nevar atskirt un
norobezot no tam, kas paredzgtas lielajiem uznémumiem, MVU turpina saskarties ar grii-
tibam izvéleties piemerotu CSV veikSanas pieeju un pielagot $o pieeju savas organizaci-

jas Tpasajiem apstakliem un to pielietot.

2. Nav atSkiribu, ja salidzina ar visparéjo pieeju. Salidzinot CSV veiksanas pieejas, tika
noskaidrots, ka nav butisku atskiribu, ja salidzina ar vispargjo pieeju, ko piedava Eiropas
Komisija (2015b). Lidz ar to art MVU Eiropa saskaras ar gritibam atrast attiecigas Eiro-
pas regulu prasibas, ko jaizpilda, lai nodroSinatu CSV atbilstibu $STm prasibam savas indi-
vidualajas uznémuma struktiirvienibas.

3. Nav pieejams ieteikumu apraksts nepiecieSamajai ricibai. CSV ievieSanas darbibu
analize paradija, ka trikst nepiecieSamo ieteikumu. Turklat nevargja atrast ne uzdevumus,
ne darbibas, kas Ipasi paredzétas MV U.

Izaicinajumi un $kérsli datorsistému validéSanai

Balstoties uz visaptveroSu literatliras izpé&ti, autors ir noskaidrojis sekojosas nepilnibas CSV

ievieSsana MVU, kas darbojas medicinas iericu nozarg, Eiropa:

1.  Probléma nodrosinat nepiecieSamos resursus.

Salidzinot ar lielajiem uznémumiem, MVU piemit dazadi trikumi, Tpasi saistiba ar nepiecie-
Samo uznémuma resursu nodros§inasanu un izmantoSanu (Harindranath et al., 2008; Antlova,
2014). Balstoties uz pasreizgjo zinasanu limeni (piem., Vickers, 2008; Buschfeld et al., 2011;
Antlova, 2014), var izkristalizét piecas galvenas nepilnibu dimensijas MVU: (1) finansu, (2)

tehniska, (3) vadibas, (4) sociala un (5) juridiska. Pieméram, MVU trikst zinasanu par to, ka
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noteikt un pieteikties valsts vai valdibas aizdevumiem un dotacijam (finansu), tiem nav pietie-
kamu zinasSanu vai tehnisko prasmju (tehniska) IKT joma, tos specigi ietekme to dibinataji,
pasnieki vai vaditaji (vadibas), tiem ir griitibas pienemt darba un noturét labi apmacitu perso-
nalu ar atbilsto§am prasmeém un pieredzi (sociala) un tiem ir parasti mazak iespgju efektivi sekot

notiekosajam parmainam tiesiskaja vidé un nodrosinat attiecigos standartus (tiesiska).

Kopuma resursu nabadziba, kas raksturiga MVU, rada lielas problémas, lai nodrosinatu
un sasniegtu likviditati, tehniskas un vadibas spgjas, nepieciesamo cilvékkapitalu, ka ari iz-
pratni un zinasanas par saistoSajiem tiesibu aktiem. Rezultata tas tiesi ietekm& CSV veiksmigu
ievieSanu un pielietoSanu, jo tam ir nepiecieSsami atbilstosi finansu resursi, apmacits un kvalifi-
céts personals ar pietickamam zina$anam par IKT un pamatizpratne par biznesa procesiem,

politiku un reglamentgjoSam prasibam.

2. Probléma nodrosinat reglamentéjoso prasibu izpildi.

Medicinisko ieri¢u nozares uznémumiem, visticamak, naksies saskarties ar lielam problémam,
lai nodrosinatu Eiropas Komisijas noteikto reglament&joso prasibu izpildi (Vickers, 2008; Foe
Owono, 2015). Saistosais reguléjums nesamerigi ietekmé MVU: salidzinot ar lieliem uznému-
miem, reguléSanas un administrativas izmaksas mazakiem uznémumiem var biit pat desmit rei-
zes lielakas (European Commission, 2007a). MVU rada lielakas grutibas tas, ka regulas rada
skerslus to iekl@iSanai tirgd, jo Tpasi maziem uzn@émumiem, kuri nevar atlauties iziet sertifikaci-
jas procesu (Foe Owono, 2015). Saskana ar Vikersa (Vickers, 2008) p&tijumu, prasibu neizpilde
ir Tpasi izplatita MVU, kas ir dalgji tapec, ka So uznémumu izpratne par reglamentgjosSajam
prasibam ir nepietickosa. Vikerss (2008) apgalvo, ka $is zinasanu trikums MVU vidi biezi ir
saistits ar grutibam izprast saistosas reglament&josas prasibas un to, ka tas ir saistitas ar uzne-

mgéjdarbibu, ka art MVU médz §Ts prasibas interpretét at$kirigi no ta, ka tas interpreté regulatori.

Rezumgjot var secinat, ka Eiropas tiesiskais regul&jums visai medicinas iericu nozarei
rada lielas operativas un strat€giskas problémas, kas Iidz ar to butiski ietekm&s daudzu uzné-
mumu attistibu. Visvairak tas skar MVU, jo tiem biezi nav pietieckamu zinaSanu, lai izprastu
reglamentgjosas prasibas un to ietekmi uz uznémuma sniegumu, ka arT lai atbilstosi pielagotu

savus procesus.
3. Probléma nodroSinat datorsistému validéSanas vadibu.

Lai gan CSV vajadzeétu nodrosinat to, ka medicinas iericu razotajiem tas rada pievienoto ver-
tibu, MVU jo 1pasi saskaras ar CSV procesa vadiSanas problémam (Veverka, 2002; Wingate,

2004; Hrgarek, 2008). So situaciju sarezgi nepietickamas zina$anas un pieredze CSV projektu
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Isteno$ana un nepareiza reglamentgjoso prasibu interpretacija, kas biezi noved pie ta, ka nepie-
cieSams parak daudz dokumentu vai tiek veiktas parak daudzas parbaudes (Veverka, 2002). Ta
rezultata uzn@mumi parasti CSV uztver ka nepiecieS$amo dokumentu sagatavosanu, kas tikai
aiznem laiku un palielina izmaksas, nemot v&ra jau ta ierobezotos laika un budzeta resursus.
Skerslus potencialajiem ieguvumiem no CSV var iedalit sekojosi: (1) prasmju, zind$anu un
pieredzes sadrumstalotiba, (2) projektu vadibas zinasanu trikums, (3) nepietiekams riska izver-

t&jums un (4) validacijas izmaksas.

Rezumgjot var secinat, ka CSV procesa iesaistita personala daudzveidigo sp&ju un kom-
petencu sadrumstalotiba sarezgT validacijas Tsteno$anu, pieméram, tapéc, ka IKT nepieredzgju-
Siem darbiniekiem bieZi ir nepietiekamas tehnologiskas zinasanas vai IKT personalam parasti
nav zinamas saistosas regulas (Veverka, 2002; Ammenwerth et al., 2003). Kas attiecas uz CSV
projektiem, formala projektu planosana ir iz8kiross faktors, jo tas nodro§ina to, ka §ie sarezgitie
projekti tiek pabeigti péc grafika, budzeta ietvaros un atbilst visam reglamentgjosajam prasibam
(Hrgarek, 2008; Strause, 2009). Tapéc CSV process ietver finansialu risku, Tpasi tas attiecas uz
MVU, jo tas ir loti laikietilpigs un dargs pasakums (McCaffery et al., 2012). C&loni tam, ka
CSV istenosana ir diezgan neefektiva un darga un ari notiek aizkavésanas galvenokart ir saistiti
ar atSkirigo validacijas praksi un izmantotajam metodém (Tarallo, 2007) un arT ar to, ka biezi
triikst vai neizdodas nodrosinat vadibas kontroli pamatliment (Wingate, 2004). Tap&c art MVU

Eiropa ir gritibas ieviest un pielietot tadu CSV pieeju, kas atbilst reglament&josajam prasibam.

‘ CSV nozimigums ‘ ‘ Promocijas darba nozimigums

ES limena politika Pétijums jautajums
Reglament&josas \ Konceptuilais
prasibas — Prakse . modelis
CSV izpilde ‘ | CSV Tstenos "’“;’;';’;:““
Katras valsts I : ‘ ‘ § ‘
prasibas /

— i i ricibai

Hipotézes

Il

Ierobezoto resursu
efektivaka izmantosana

| e

; £

Konkurences =

P S i
spiediens = { 4
CSV virzitajspeki : ‘ papildinajumi
CSV ieviesanas { | ZinaSanu un resursu T
prieksrocibas | trikums

SKERSLIS
i H H

‘ Uzlabota ‘

Labaks uznémuma
sniegums

Augstaka produktu
kvalitate

Lielaka patérétaju

Risku mazinasana Pl
apmierinatiba

caurskatamiba

CSV mérku iegSana / pozitivie efekti

2.3. att. AtskirTbas starp CSV nozimigumu un promocijas darba nozimigumu

Avots: autora veidots
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Promocijas darba pétijuma fokuss

Balstoties uz noskaidrotajam nepilnibam pétnieciba CSV joma, var konstatét, ka daudzi medi-
cinas iericu razotaji parasti saskaras ar problémam, Tstenojot CSV savos uznémumos. Tapéc
Saja promocijas darba uzsvars ir likts uz nepiecieSamibu izpétit CSV ietekmi uz MVU, kas
darbojas medicinas ieri¢u nozaré Eiropa, sniegumu, jo reglament&josas prasibas ietekmé MVU
vairak neka lielos uznémumus. Talak ir uzsveérts gan CSV jomas teorétiskais nozimigums, gan
§1 promocijas darba zinatniskais nozimigums. 2.3. att€la ir paradita saistiba starp abiem aspek-

tiem.

CSV nozimigumu, no vienas puses, nosaka galvenokart argjie faktori un CSV virzitaj-
speki, un, no otras puses, mérki, kurus var sasniegt, izmantojot prieksrocibas, ko sniedz CSV
ievieSana. Galvenie virzitajspeki CSV veiksanai uzn@mumos ir atspoguloti (1) atbilstosajos Ei-
ropas limena istenotajos pasakumos, (2) ES limena un (3) katras valsts reglamentgjosajas pra-
sibas un (4) tie izpauzas caur konkurences spiedienu. Ilgtermina CSV ievieSanai vajadz&tu no-
drosinat prieksrocibas, kas aprakstitas teorijas, piem., labaks uznémumu sniegums, risku sama-
zinajums vai augstaka klientu apmierinatiba. Tomer realitate CSV ievieSanu ierobezo zinaSanu
un resursu trikums. Ta rezultata nospraustos mérkus nevar sasniegt, jo tie ir balstiti uz piené-
mumu, ka regulas ietvertas reglamentgjosas prasibas CSV Tstenosanai var izpildit visi uzné-
mumi, kas darbojas medicinas ieridu nozaré. Saja promocijas darba tiek uzsvérta §T problema
un izstradati ieteikumi medicinas ieri¢u nozares MVU ar mérki uzlabot to zinasSanu bazi par
CSV jomu un lai tie spétu labak parvaldit savus ierobezotos resursus. Tada veida tiek noversts
skerslis, kas trauce sasniegt nospraustos mérkus — ieviest CSV un Iidz ar to giit no ta pozitivos
efektus, kas ir §T promocijas darba merkis. Tadgjadi §1 promocijas darba p&tijumu rezultati dod
savu ieguldijumu medicinisko ieri¢u kvalitates paaugstinasana un pacientu drosibas uzlabo-

Sana.

2.2 Galvenas zinatniskas atzinas — 2. nodala (konceptuals ietvars)

(Nodalas saturs darba aiznem 28 Ipp., kuras ietilpst 5 tabulas un 3 attéli)

Otraja nodala ir sniegts promocijas darba p&tfjuma konceptualais ietvars. Balstoties uz veikto
struktur€to literatiras izpéti, taja tiek diskutéts petijuma modelis, taja ietvertie mainigie un to
hipotetiskas savstarpgjas saites. Literatliras izp&te ir galvenokart nepiecieSama, lai sniegtu teo-
rétisku pamatu par c€lonsakaribam starp IT resursiem, CSV un uzn€mumu sniegumu, kas tika
noteiktas ieprieks€jos petijumos. No iegiitajiem literatiiras izp&tes noradijumiem tika izstradats
petjuma modelis, kas dod iesp&ju izpétit IT resursu ietekmi uz uzn@muma sniegumu, jo CSV

ir medigjosa nozime, pielietojot gan RBT, gan DCV.
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Literatiiras izpéte

Lai izpé&tTtu sarezgito problému saistiba ar CSV ievieSanu un pielietoSanu atbilstosi pasreizgjam
reglament&josajam prasibam, autors veica sistematisku literatiiras izp&ti balstoties uz biblio-
metriskas analizes principiem. Sim noliikam tika atlasitas dazadas literatiiras datubazes un mek-
1&ta attieciga literatiira p&c atslégvardiem. Balstoties uz nepilnibam p&tnieciba attieciba uz CSV
ievieSanu, sekojosi galvenie atslégvardi tika izmantoti: I7 resursi, IT iespéjas, IKT, datorsis-
temu validesana, risku vadiba un uzpémuma sniegums. Turklat, lai gan lielaka dala p&tfjumu
pieejamaja literatira par IKT ir balstiti uz RBT vai DCV, galvenie atslégvardi tika papildinati
ar: uz resursiem balstita teorija, dinamiskas iespéjas un dinamisko iespéju skatijums. Piekluve
pétijumu publikacijam tika nodroSinata, izmantojot $adas elektroniskas literatiiras datubazes:
Ebsco Academic Search, Emerald Insight, Google Scholar, Sage Journals, ScienceDirect un

Scopus.

Literatiiras izp&te tika veikta vairakos posmos (skat. 2.4. att€lu), un tas pamata ir Kiipera
un HedZa (Cooper and Hedges, 1994) un Mikelsones un Lielas (2015) izstradatas pieejas. Lai
sasniegtu pec iesp&jas labakus un atbilstosakus rezultatus, veicot literatliras izpéti, tika izpéetiti
un izverteti zinatniskie raksti, rakstu krajumi, monografijas, gramatas un disertacijas. Ja mek-
18tu literatairu tikai par MVU medicinas ieri¢u nozarg, tad butu iespgjams atrast tikai dazus at-
bilstosus literatliras avotus, ka arT netika iestatits laika ierobezojums, jo tas, iesp&jams, nelautu
atrast vecakus attiecigas literatiiras avotus. Neskatoties uz to, bija nepiecieSams atrast musdie-
nigu literattiru. Turklat, lai uzlabotu literatiiras salidzinamibu, termins “MVU” tika izmantots

visparigi, nenoradot konkrétu nozari.

|

. solis: Pirmais iesp&jami nozimigu publikaciju meklésanas méginajums i jas datubaze:

Publikacijas: n = 2,572,152

IS

. solis: Otrais meklé$anas méginajums. lerobezojums pirma méginajuma rezultatiem, lai atlasitu tikai

pieejamas publikacijas. Izslégto publikaciju skaits: n = 2,318,149 Publikcijas: n = 254,003

v

. solis: AtkartojoSos publikaciju izslégana. Izslégto publikaciju skaits: n = 59,801 Publikacijas: n = 194,202

Bl

solis: Valodas ierobeZojuma iestatiSana, lai atlasitu tikai avotus anglu valoda. Izslégto publikaciju

skaits: n = 76,380 Publikacijas: n = 117,822

b

solis: Satura ierobezojuma pirma iestatisana, lai atlasitu tikai augstu vértétas publikacijas un

konferencu rakstu krajumus. Izslégto publikaciju skaits: n = 86,116 Publikacijas: n = 31,706

o

solis: Satura ierobezojuma otra iestatisana, lai atlasitu tikai publikacijas par MVU vai medicinas

tehnologiju nozari. Izslegto publikaciju skaits: n = 31,491 Publikacijas: n =215

VAL

=

. solis: Kopsavilkumu un bibliografisko norazu caurskatiana, lai pievienotu nozimigus un izslégtu
maznozimigus avotus. Izslegto publikaciju skaits: n = 87; Ietverto publikaciju skaits : n =108

Publikacijas, ko izmantoja
promocijas darba: n = 236

-

2.4. att. Literatuiras izpétes procesa sheéma

Avots: autora veidots, balstoties uz Schonberger and Vasiljeva (2019a)
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Meklgjot attiecigo literatiiru, kopuma tika atrastas 236 publikacijas, no kuram lielaka dala
bija zinatniskie zurnali (n = 160; 68%), kam sekoja konferencu rakstu krajumi (n = 21; 9%) un
gramatas (n = 19; 8%). Kopuma 15 visaugstak veért&tie zinatniskie zurnali sastadija gandriz pusi
no visiem atrastajiem zurnaliem (n = 82; 48,7%). Saskana ar ABDC kvalitates sarakstu (2019),
gandriz 18% (n = 15) publikaciju bija A*-zurnalos un 21% (n = 18) A-zurnalos. Zinatnisko
zurnalu kvalitate saskana ar CABS kvalitates sarakstu (2018) ir nedaudz atskiriga: tikai 7% (n
= 6) tika klasific&ti ka 4*-zurnali un aptuveni 4% (n = 3) ka 4-zurnali. Saskana ar CORE kon-
ferencu reitinga sarakstu (2018), aptuveni 17% (n = 2) konferencu tika klasificetas ka A*-kon-
ferences un 33% (n = 4) ka A-konferences. Kopuma literatiiras datubazé icklautie zinatniskie
zurnali un rakstu krajumi bija loti kvalitativi atbilstosi to reitingiem atlasttajos kvalitates sarak-

stos.

Kopuma tika izveleti 489 atslégvardi, no kuriem lielaka dala bija pieejami zinatniskajos
rakstos, kas publicéti zinatniskos Zurnalos vai konferencu rakstu krajumos. Visbiezak atroda-
mie atslégvardi, kas, protams, nebija parsteigums, bija sekojosi: /T iespéjas (n = 23; 9,7%) un
uz resursiem balstita teorija (n = 23; 9,7%), kam sekoja dinamiskas iespéjas (n =22; 9,3%) un
uznémuma sniegums (n = 20; 8,5%). Kopuma laikposma no 1995. lidz 2018. gadam galvenie
atslégvardi tika mingti 127 reizes. Veicot padzilinatu galveno atslégvardu analizi, tika noskaid-
rotas pasreizgjas tendences pétnieciba: lai gan ped&jos gados pétniecibas aktivitate tadas jomas
ka uz resursiem balstits skatijums un uzpémuma sniegums ir nedaudz samazinajusies, pétijumu
skaits par dinamiskam iesp&jam un IT iesp&jam ir ievérojami pieaudzis. Literatiiras avotu skaits
ar atslégvardiem riska vadiba un IT resursi ir vairak vai mazak stabils un nedaudz pieaug. To-
mer neko nevar secinat par pasreizgjam tendencé€m saistiba ar avotiem ar atslégvardu datorsis-

temu validésana, jo ir vérojams liels §adu avotu trikums.
Teorétiskais pamatojums

Teorétiskais pamatojums ir pamats hipotétiskiem un deduktiviem pétjjumiem, un tas, modela
forma, dod konceptualu skaidrojumu tam, ka ir saistiti noteikti mainigie un kap&c Sie mainigie
ir savstarpgji atkarigi. Balstoties uz teorétisko pamatojumu, var izstradat parbaudamas hipote-
zes, lai izpé@titu to, vai pastav sakaribas starp modela mainigajiem vai né. Tapec Saja pétijuma
nemts véra Sekarana un Bugija (Sekaran and Bougie, 2016: 72) ieteiktais teorctiska pamato-
juma veidoSanas process, kas sastav no sekojoSiem trim posmiem: (1) jaformulé pétamo pozi-
ciju un mainigo definicijas, (2) jaizstrada konceptuals modelis, kas sp&j aprakstit sakaribas starp
petamajam pozicijam un mainigajiem lielumiem un (3) jaizskaidro §is sakaribas izstradataja

konceptualaja modeli.
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Konceptuals modelis

Petijumos par IKT atbalstitu uznémumu sniegumu jaunaka literatiira tick apSaubita IT iesp&ju
tiesa ietekme uz uznémumu sniegumu, apgalvojot, ka So ietekmi var izskaidrot ar citu resursu
un faktoru ietekmi (piem., Pavlou un El Sawy, 2011; Liu et al., 2013). Ar IT saistitie resursi un
iesp&jas musdienu vadibas literatira tiek uzskatitas par virzitajspekiem, kas ietekme uzpémumu
sniegumu. Turklat p&tijumi pieradija, ka ar IT saistitu poziciju ietekme uz uznémumu sniegumu
parsvara ir nozimiga (piem., Lu un Ramamurthy, 2011; Chen et al., 2014). Rezumgjot var se-
cinat, strat€giskas vadibas specialisti un IKT pétnieki plasi izmanto ar IT saistitas pozicijas, kas
paredzgtas uznémuma snieguma novertésanai, un tapéc sadas ar IT saistitas pozicijas ir pieme-
rotas arT CSV ietekmes uz uznémuma sniegumu izpétei. Sim noliikam ar konceptuala modela

palidzibu ir iesp&jams strukturét teorétisko diskusiju, balstoties uz attiecigo literattru.

Ka redzams 2.5. attéla, konceptualaja modeli ir divi neatkarigi mainigie (IT lidzekli un
IT iespgjas), modergjosais mainigais (IT atbalstitas DC), medigjosais mainigais (CSV) un atka-
rigais mainigais (uznémuma sniegums). Min&to mainigo visparigs iedalijums p&c resursa, pro-
cesa un uznémuma Itmena lauj labak nodalit esoSo vadibas problému iesp&jamos risinajumus,
nododot modeli izmantoSanai praksé. Konceptualaja modelt ietvertie apgalvojumi ir sekojosi:
atkarigo mainigo — uzn@muma sniegumu ietekmé neatkarigie mainigie — IT lidzekli un IT ie-
spgjas, savukart medigjosais mainigais — CSV palidz izskaidrot un saprast, ka $ie IT resursi
uzlabo uzne€muma sniegumu. Modergjosais mainigais — IT atbalstitas DC palidz izskaidrot sa-

karibu starp IT lidzekliem un CSV un attiecigi IT iespg&jam un CSV.

RESURSU LIMENIS PROCESU LIMENIS UZNEMUMU LIMENIS
Neatkarigie mainigi Modergjosai: inigai Medigjosais mainigais Atkarigais mainigais
IT resursi l IT atbalstitas dinamiskas iespgjas

IT lidzek]i

Elastiga IT infrastruktiira 8 1
Biznesa lietojumprogrammas

IT iespejas

Datorsistému validéSana

CSV veiksanas piccja

Uzn sniegums

[
Risku novertgjums k3
| HT
Cilveku IT resursi H
H H
IT vadibas spgjas R !

2.5. att. Promocijas darba izstradatais konceptualais modelis

Avots: autora veidots, balstoties uz Schonberger and Vasiljeva (2019a)

97



Hipotézu formulésana

Ka tika iepriek§ minéts, CSV nodrosina to, ka medicinas produktu razoSana vai pakalpojumu
sniegSana izmantotas IKT darbojas atbilstosi to noteiktajai specifikacijai. Saskana ar So secina-
jumu, IKT sistémas veselibas apriip€ ietver ne tikai programmatiiru (biznesa lietojumprogram-
mas) un aparatiiru (IT infrastruktiiru), bet arT apmacitu personalu (cilvéku IT resursus), kas ap-
kalpo IKT sistémas, izmantojot standarta operacionalas procediiras un rokasgramatam (Hrga-
rek, 2008; Yin, 2010; Bendale et al., 2011; Yogesh et al., 2015). Lai validétu §is sistémas atbil-
sto$i reglament&josajam prasibam, ir nepiecieSamas visaptverosas vadibas zinaSanas par esoSa-
jiem uznémuma IT resursiem, biznesa procesiem un medicinas produktiem (IT vadibas spgjas).
Vingeits (Wingate, 2004: 3) piekrit, ka “[...] $adi lidzekli ir pelnijusi vislielako uzmanibu un
visriipigako parvaldibu”. Kopuma autors secina, ka panakumu pakape, kada tiek sasniegta vei-
cot CSV ir atkariga no pieejamajiem IT lidzekliem un IT iesp&jam uznémuma un no ta, ka tie

tiek izmantoti. Tap&c autors ir formulgjis sekojosas hipotézes:
H1: IT lidzekliem ir pozitiva ietekme uz CSV.
H2: IT iespéjam ir pozitiva ietekme uz CSV.

DCV ir balstits uz pienémumu, ka uznémuma resursiem laika gaita ir jamainas, lai tie
atbilstu mainigajiem tirgus apstakliem (piem., Teece et al., 1997; Mikalef and Pateli, 2016).
Tapéc uznémumiem ir javeicina DC, lai varétu attistit biznesa procesus un izstradat stratégijas,
kas risina parmainu raditas problémas (El Sawy and Pavlou, 2008). Ta ka IKT klast arvien
vairak ieklautas organizacijas ikdienas darba (Ray et al., 2005), biznesa procesi klist arvien
atkarigaki no IT resursiem un arvien biezak ir vajadziba péc IKT izmainam (Queiroz et al.,
2018). Saja sakara IT atbalstitas DC atvieglo organizacijam piilinus noskaidrot un Istenot jaunas
IKT iniciativas, lai nodro$inatu IT resursu atbilstibu biznesa procesu prasibam (Pavlou and El
Sawy, 2011; Mikalef and Pateli, 2016; Queiroz et al., 2018). Dimensijas, ko ietver tada pozicija
ka IT atbalstitas DC, proti, vides izpratne, iesp&ju izmantoSana un Iidzeklu parkartoSana lauj
organizacijam gan nepartraukti saskatit ar tirgu saistitus draudus un iespgjas, gan atri rikoties,
lai reagétu uz $iem draudiem un izmantotu iesp&jas (Sambamurthy et al., 2003; Lu and Ra-
mamurthy, 2011; Queiroz et al., 2018). Balstoties uz $adu izpratni, autors uzskata, ka IT atbal-
stitam DC ir modergjosa ietekme uz sakaribu starp uznémuma IT lidzekliem un IT iesp&jam un

CSV ievie$anu uznémuma. Tap&c autors ir formul&jis sekojosas hipotézes:
H3: IT lidzek]u ietekmi uz CSV pozitivi moderé IT atbalstitas DC.

H4: IT iespéju ietekmi uz CSV pozitivi modereé IT atbalstitis DC.
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CSV galvenais mérkis ir panakt un nepartraukti nodrosinat to, ka reglamentgjosas prasi-
bas tiek ievérotas, vienlaikus nodrosinot IKT sistému darbibu un funkcionalitati uzn@muma
(Veverka, 2002; Bendale et al., 2011). CSV galvenie uzdevumi ir (1) pieradit, ka katra IKT
pilda savu funkciju razoSanas un kvalitates procesos, un (2) izvairities no programmatiiras prob-
lémam, kas varétu radit nopietnas sekas pacientam, lietotajam vai treSajam personam (Wingate,
2004; Bendale et al., 2011). Uz risku balstitas pieejas pielietosana nodrosina to, ka lemumu
pienemgji sp&j noteikt nepiecieSsamo CSV pakapi un tadgjadi veikt apjoma un plaSuma zina
atbilstosu darbu pie datorsistému validéSanas (Tracy and Nash, 2002; McDowall, 2005; Hrga-
rek, 2008; Yin, 2010; von Culin, 2011). Lidz ar to autors secina, ka, jo labak tiek planoti un
definéti CSV projekti, jo labak tas ietekm@ produktu kvalitati un klientu apmierinatibu, tadgjadi

arf uznémumu sniegumu. Tapéc autors ir formulgjis sekojosu hipotezi:
HS: CSV pozitivi ietekmé uzpémumu sniegumu.

Balstoties uz RBT, organizacijas ir iemacijusas kombinét savus IT resursus, lai giitu kon-
kurences priek§rocibas, izstradajot sareZgitus un gruti atdarinamus IT resursus (Byrd and Tur-
ner, 2001; Bhatt and Grover, 2005; Aral and Weill, 2007; Kim et al., 2011). Sajﬁ sakara pétnieki
ir analiz&jusi daudzus IT resursus un to ietekmi uz uznémumu konkurences prieksrocibam
(piem., Mata et al., 1995; Bharadwaj, 2000; Wade and Hulland, 2004). Rezumgjot var secinat,
ka ieprieksgjie petijumi apliecina, ka IT resursu izmanto$ana ir saistita ar uzp€muma snieguma
uzlabojumiem, tai skaita labakiem finansu raditajiem, lielaku klientu apmierinatibu, zemakam
operacionalam izmaksam, augstaku produktu un pakalpojumu kvalitati un lielaku tirgus dalu
(Kimetal.,2011; Liu et al., 2013; van de Wetering et al., 2017; Queiroz et al., 2018). Balstoties
uz iepriek§ min&to un ieprieks€jiem petfjumiem, kur secinats, ka IT lidzekli un IT iespgjas ie-
tekm€ uzn@mumu sniegumu, izmantojot starpposma procesa-limena rezultatus (piem., Lu and
Ramamurthy, 2011; Chen et al., 2014; Queiroz et al., 2018), autors ir formulgjis sekojosas hi-

potezes:
He6: IT lidzek]u ietekmi uz uznémumu sniegumu mediée CSV.

H7: IT iespéju ietekmi uz uznémumu sniegumu medie CSV.
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2.3  Galvenas zinatniskas atzinas — 3. nodala (pétijjuma metodologija un pétijuma dizains)
(Nodalas saturs darba aiznem 29 Ipp., kuras ietilpst 4 tabulas un 5 attéli)
Pétijuma zinatniski teorétiskais iedalijjums
Sis promocijas darbs ir izstradats vadibas zinatnes nozaré, uznémgjdarbibas vadibas apakino-
zar€, un konkréti stratégiskas vadibas joma. Promocijas darba pamata ir izpratne par uznémgj-
darbibas vadibu ka lietiSku un pielietojumu zinatni, kas velta uzmanibu organizaciju ekonomis-
kas darbibas planosanai (Sekaran and Bougie, 2016). ST pétijuma zinatniski teorétiskais pama-
tojums ir balstits uz literatiira plasi pieejamajam shémam un minéto zinatnes disciplinu péti-
jumu klasteriem. Tapéc §is promocijas darbs sniedz vertigu ieskatu tadas zinatnes disciplinas

ka stratégiska vadiba, informacijas sistému pétniectba un IT vertibu pétnieciba.
Péetijuma struktiira un pieeja

Sis petijums izmanto hipotétiski-deduktivo metodi, jo §T metode ietilpst joprojam domingjo3aja
zinatniskaja pieeja, kas nodro$ina zina$anu radiSanu dabas un ekonomikas zinatnés un arf pie-
dava sistematiski risinat pamata un vadibas problémas (piem., Dresch, 2015; Sekaran and Bo-
ugie, 2016). Hipotétiski-deduktiva metode tiek pielietota saskana ar Sekarana un Bugija ietei-
kumiem (Sekaran and Bougie 2016: 23). Sie uzdevumi tika pielagoti $im p&tijumam un sadaliti
sadas Cetras galvenajas fazes: (1) problému identificésana, (2) datu vaksana un validé$ana, (3)
datu analize un datu interpretacija un (4) rezultatu novertésana. Atseviskas fazes un uzdevumi

ir sikak paskaidroti zemak teksta un paraditi 2.6. attéla.

l Faze ‘ Procesa solis

Metode un pieeja ‘

3
. Datu analize un datu
interpretacija

CSV ietekmes uz Latvijas medicinas ierices razojoso MVU
sniegumu analize

Strukturalo vienadojumu modelé$ana ‘

Problémas identifikacija # Miisdieni; inatniskas li tras identifikacija Sistematiska literatiiras izp&te ‘
I
2] :
{ Latvijas medicinas ierices razojosie MVU Tiessaistes aptauja ‘
Datu vaks: un '3
validacija - . . L. Vi i r
. Instrumentu validacija un veikto novert&jumu precizitates Novirzes ja netick snicgta atbilde, parasto
S metozu radits novirzes, struktiiras ticamibas,
izvertejums konvergences un atikiriga deriguma parbaude
I
{ :

Ekspertu intervija ‘

[ EER O I N S

n v
Rezultitu izvértéjums # Rezultatu izvertgjums, izmantojot nozares ekspertus

2.6. att. Promocijas darba pétfjuma soli un metodologija

Avots: autora veidots
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Izmantoto pétijumu metoZu apraksts

Lai risinatu $1 p&tijuma galveno problému, tika pielagota secigi jaukto izp&tes un skaidrojoSo
metozu pieeja, balstoties uz Kresvela (Creswell, 2014) un Sekarana un Bugija ieteikumiem (Se-
karan and Bougie, 2016) (skat. 2.7. att€lu). Tadgjadi izversta literatiiras izp&te kalpo par pamatu
tam, lai rastu pétfjuma problémas risinajumus un ar1 definétu pétjjuma vidi un apstaklus. Tika
izveleta neparveidota pétijuma vide, jo Sis petijums fokusgjas uz medicinas ieri¢u nozares uz-
némumiem un to biznesa procesiem to dabiskaja vide, kur norises parasti notiek ierasta kartiba
(Sekaran and Bougie, 2016). Turklat pétjjuma vide un nosacijumi ietver gan mainigo izvéli
pétijuma modelim, gan skalas, lai noteiktu Sos mainigos, ka ari nepiecieSamas paraugkopas
lieluma aprékinus. Saja promocijas darba izmantotas kvalitativas pétfjumu metodes ir sistema-
tiska literatiiras izp&te un strukturéta ekspertu intervija. Saja promocijas darba izmantotas kvan-
titativas izp&tes metodes ir aptauja primaro datu iegiiSanai un SEM metode datu statistiskai

analizei un formul&to hipotézu parbaudei.

jo3a pieeja
Izpétes piceja ‘ !
J 2]
! =
: =
Kvalitativo datu nodrosina datus . . pamats Kvantitativo datu kam seko Kvalitativo datu =
L Pétijuma vide Y ! i<
iegiiSana iegiiSana un analize analize z
z
!—;\ !—;\ -
Kvalitativo datu Praugkopas Novertéjums un Kvantitativo datu Kvantitativo datu Qualitative data
vik3anas metode dizains mérvienibas vik3anas metode analizes metode analysis method
+ opens . « Aprakstosa
o . enti (mérvier istika * Strukturétas
. s y skopa Elemeni (mérvienbas) statistik
ﬁ::l:‘r‘\;‘l‘l::l‘(; e . l;::\:ZkZﬁL . + Anketstana « Hipotezu ekspertu
as 1zp Jictums (m) parbaude (SEM) intervijas
* Datu atbilstiba

2.7. att. Promocijas darba pielietota secigi jaukto izp&tes un skaidrojoSo metozu pieeja

Avots: autora veidots, balstoties uz Creswell (2014: 220) and Sekaran and Bougie (2016: 96)
Mainigo izmantoSana

Lai izvairitos no $kér§liem un pretrunam pétniecibas procesa, ir nepiecie$ams skaidrs pétamo
mainigo un novert€jamo poziciju izmantoSanas plans. Konceptuala modela mainigo izmanto-
Sanas plans tika veidots saskana ar Sekarana un Bugija (Sekaran and Bougie, 2016: 195) ietei-
kumiem un ir sikak paskaidrots nakamajas apak$nodalas. Mainigo operacionalas definicijas ir

ietvertas §T pétijuma novértéSanas modeli.

IT resursi. Ka izriet no konceptuala modela, kas paradits 2.5. attéla, neatkarigie mainigie
IT lidzek]i un IT iespéjas veido uzne€muma IT resursus. Mainigo IT lidzekli var noteikt, pama-
tojoties uz elastigas IT infrastruktiiras un biznesa lietojumprogrammu pirmas kartas pozicijam.
Mainigais IT iespgjas tiek noteikts, balstoties uz divam pirmas kartas pozicijam — cilvéka IT

resursi un IT vadibas spéjas.
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Elastiga IT infrastruktiira “dod iesp&ju IT personalam atri izstradat, izplatit un atbalstit
dazadas sistémas sastavdalas, reagét uz mainigajiem uznémgjdarbibas apstakliem un korpora-
tivajam stratégijam [...] vai ekonomisko spiedienu” (Kim et al., 2011: 493). Elastiga IT infra-
struktira nodrosina pamatu biznesa lietojumprogrammu projekt€sanai, izstradei un ievieSanai
(Byrd and Turner, 2001; Chung et al., 2003; Melville et al., 2004; Ray et al., 2005; Saraf et al.,
2007; Liu et al., 2013). Lai izmerTtu elastigo IT infrastruktiiru, to defing, vispirms nosakot pa-
kapi, lidz kadai IT sistémas ir (1) modularas, (2) mérogojamas, (3) caurskatamas, (4) standarti-
z&tas un (5) salidzinamas ar konkurentu sisttmam (Ray et al., 2005; Chen and Wu, 2011; Kim
etal., 2011; Liu et al., 2013; Garrison et al., 2015; Mikalef et al., 2016; van de Wetering et al.,
2017). Nemot vera So definiciju, katrai dimensijai tika pielagoti divi elementi, ka rezultata elas-

tigas IT infrastruktliras novertéSanai kopuma tika noteikti desmit elementi.

Biznesa lietojumprogrammu vajadzibam izmanto uznémuma eso$o IT infrastruktiiru un
izmanto IS, kas paredzétas biznesa procesu un biznesa stratégiju istenoSanai vai to atbalstam
(Chung et al., 2003; Melville et al., 2004; Chen and Wu, 2011; Chen et al., 2015). Lai saskanotu
gan IT infrastruktiiru, gan biznesa lietojumprogrammas ar biznesa procesiem un strat€gijam, lai
nodro$inatu panakumus biznesa, cilvéku IT resursiem ir iz§kiroSa nozime (Bharadwaj, 2000;
Melville et al., 2004; Kim et al., 2011). Poziciju biznesa lietojumprogrammas novertg, pamato-
joties uz (1) IT parnemsanas dimensiju un (2) biznesa stratégijas dimensiju (Liang et al., 2007,
Chen and Wu, 2011; Liu et al., 2013). IT parnemsana tiek definéta ka “[...] sp&ja izplatit un
padarit par rutinu IT lietojumprogrammu pielietoSanu biznesa procesos gan organizacijas iek-

=

Sien€, gan arpus tas” (Liu et al., 2013: 1455). IT parpemsanu verte uz ¢etru punktu skalas, bal-
stoties uz Lianga (Liang et al., 2007) un Li (Liu et al., 2013) ieteikumiem. Biznesa stratégija
tiek defingta ka sp&ja “[...] pielietot pieejamu un uzticamu IT infrastruktiras sastavdalu, pakal-
pojumu vai funkciju integrétu kopumu, lai sasniegtu visus biznesa mérkus, kas ietver atbalstu
gan eso$ajam lietojumprogrammam [...], gan jaunam iniciativam [...]”(Chen and Wu, 2011:
147). Biznesa stratégija ka struktira tiek vértéta uz tris punktu skalas, ko ir ieteikusi vairaki

autori (Pavlou and El Sawy, 2006; Chen and Wu, 2011; Chen and Tsou, 2012).

Cilvéku IT resursi ir “[...] nematerialie Iidzekli, kam ir svariga nozime uznémuma IT
iespgju nodrosinasana” (Garrison et al., 2015: 379). Cilveku IT resursi ir darbinieki ar savam
zinasanam, izglitibu un pieredzi, kas strada uzn@muma IT nodala (Bharadwaj, 2000; Bhatt and
Grover, 2005, Kim et al., 2011; Garrison et al., 2015; Rockmann et al., 2015). Turklat, lai for-
mul@tu piemerotus IT risinajumus, cilvéku IT resursiem biitu japarzina vadibas un uznéméjdar-
bibas jautajumi (Bharadwaj, 2000; Kim et al., 2011; Rockmann et al., 2015). Cilveku IT resur-
sus defin€ ka IT personala profesionalas prasmes un zinasanas par (1) tehniskajiem elementiem,
(2) tehnologiju pielietosanu, (3) biznesa funkcijam un uznémejdarbibas vidi un (4) vadibu un
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sadarbibu starp personalu (Byrd and Turner, 2001; Chung et al., 2003; Chen and Wu, 2011;
Kim et al., 2011). Lai novertetu mainigo cilveéku IT resursi, katrai dimensijai tika pielagoti divi
elementi, galvenokart ka to ieteikusi atseviski autori (Byrd and Turner, 2000, 2001; Kim et al.,

2011), ka rezultata kopuma tika iegiti astoni elementi.

Ipasi IT vadibas spéjas tiek uzsvértas ka prieksnoteikums efektivai IT izmantosanai
(piem., Prasad et al., 2010; Chen and Wu, 2011; Kim et al., 2011; Chou et al., 2015; Rockmann
etal., 2015). Ka uzskata atseviski autori (Kim et al., 2011: 493), IT vadibas spgjas tick definétas
ka “[...] IT personala sp&ja parvaldit resursus, lai tie partaptu par biznesa vertibu organizacija”.
Tapat citi pétnieki apgalvo, ka IT vadibas spgjas ir vadibas sp&jas iecerét, attistit un izmantot
IT lietojumprogrammas, lai atbalstitu un uzlabotu citas biznesa funkcijas (piem., Mata et al.,
1995; Bharadwaj, 2000; Chou et al., 2015; Rockmann et al., 2015). IT vadibas sp&jas var noteikt
tadas jomas ka (1) planosana, (2) lémumu pienemsana par ieguldijumiem, (3) koordinacija un
(4) kontrole (Bharadwaj et al., 1999; Bhatt and Grover, 2005; Kim et al., 2011; Chen et al.,
2015; Chou et al., 2015). Atkal katrai dimensijai tika pielagoti divi elementi, balstoties uz mi-

nétiem pétijumiem, lai novertétu poziciju IT vadibas spéjas.

IT atbalstitas DC saskana ar Mikalefa un Pateli (Mikalef and Pateli, 2016: 5) definiciju
ir “[...] uzn@muma spgjas izmantot savus IT resursus un IT kompetences kopa ar citiem orga-
nizatoriskajiem resursiem un iesp&jam, lai atri risinatu problémas mainigaja uznéméjdarbibas
vide”. Attiecigi IT atbalstitas DC nodrosina vertigu atbalstu medicinas iericu razotajiem, lai tie
varétu pielagoties atri mainigajiem apstakliem, piem&ram, jaunajam reglament&joSam prasi-
bam, tehnologiskajam inovacijam vai nestabilam klientu prasibam. Balstoties uz ieprieksgjiem
pétijumiem, tika pielagotas sekojosas piecas DCV dimensijas, lai noveértétu mainigo IT atbal-
stitas DC: (1) nojautas sp&ja, (2) koordin€Sanas sp&ja, (3) maciSanas sp&ja, (4) integrésanas
sp&ja un (5) parkartosanas spgja (Teece, 2007; Pavlou and El Say, 2011; Mikalef and Pateli,
2016, van de Wetering et al., 2017). Sis dimensijas var definét sekojosi (Teece, 2007; Pavlou
and El Sawy, 2011; Mikalef and Pateli, 2016): Nojauta ir sp&ja atklat, interpretét un izprast
iespgjas un draudus vide. Koordingsana raksturo sp&ju organizet un izvietot resursus un dod
uzdevumus, ka arT sinhronizet darbibas ar ieinteresétajam puseém. Macisanas ir sp&ja iegit, par-
nemt un izmantot jaunas zinasanas, kas lauj pienemt pamatotus lemumus. Integracija tiek defi-
néta ka spgja piekltt argju uznémumu un partneru resursiem un iesp&jam un tos ieklaut savos
resursos un izmantot ka savas iespgjas. ParkartoSanas tiek definéta ka sp&ja Tstenot stratégiskas
parmainas un demonstrét elastibu esoso resursu un sp&ju atjaunosanai. Balstoties uz $§im defi-
nicijam, katrai dimensijai tika pielagoti divi elementi, ka rezultata kopa tika iegiiti desmit ele-

menti, lai izméritu IT atbalstitas DC ka struktiiru.
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Datorsistému validéSana. Mainigais CSV tiek defin&ts ka otras kartas pozicija, kas ie-

tver CSV stratégijas un riska novértesanas dimensijas.

CSV strategija ietver CSV procesa planosanu, ievieSanu un pielietoSanu saskana ar piemé-
rojamo tiesisko regulgjumu (Hrgarek, 2008; Elser, 2016). Tadel medicinas iericu razotajiem ir ja-
ievie§ CSV sava kvalitates vadibas procesa, jakarto attieciga dokumentacija un janosaka uzpémuma
kritiskas IKT un janodrosina, lai tas atbilstu piemérojamam reglamentgjosajam prasibam (Veverka,
2002; Wingate , 2004; Bendale et al., 2011). Ka ieprieks ir izskaidrots, svariga prasiba ir pielietot
uz risku balstitu pieeju CSV, jo ta sniedz nepiecieSamo izpratni par galvenajiem riska faktoriem,
kas saistiti ar jebkuras datoriz&tas sistémas validaciju (McDowall, 2005; Bendale et al., 2011). CSV
stratégija atspogulo atbilstibu tiesiskajiem standartiem, kuros tiek pieprasits, lai tiktu veikta IKT
validacija, lai tadejadi nodrosinatu to (1) precizitati, (2) uzticamibu, (3) stabilu veiktsp&ju un (4)
sp&ju atklat nederigus vai izmainitus ierakstus (Wingate, 2004; Esch et al. 2007; Foe Owono, 2015;
1SO, 2016; McDowall, 2017; Singh et al., 2018). CSV stratégija ka pozicija tiek novertéta ar jaun-
izstradatiem elementiem, balstoties uz pasreizgjam reglamentgjosajam prasibam Eiropa (ISO, 2016;
European Commission, 2017a), ka arT pétfjumu rezultatiem un ieteikumiem, ko sniegusi atseviski

autori (Elser, 2016; Dehghan-Dehnavi et al., 2015).

Riska novértéjums tiek definéts ka principu un pielietoto praksu kopums, kuru merkis ir no-
skaidrot, analiz&t un novertét riska faktorus, lai tadejadi paredzetu un kontrolétu iesp&jamos apdrau-
dejumus (Esch et al., 2007; McDoweall, 2009; Corvellec, 2010). Ka uzskata atseviski autori (Bhusnure
et al., 2015: 1102), riska novertéjums CSV konteksta “[...] ir neveiksmes scenariju analize, kas ir
saistiti ar katru [datora] sistemas funkciju un apaksfunkciju.” Riska novertgjums ir svarigs solis, lai
noteiktu paveikta darba apjomu validacijas joma, jo tas lauj parskatit visas esosas politikas, procedii-
ras, prakses, noteikumus un standartus, kas ir piemerojami iespgjamo IKT risku novertgjumam, un
tadgjadi lauj secinat, vai validacija ir vai nav javeic (Wingate, 2004; McDowall, 2009; Yin, 2010).
Riska novertgjums tiek definéts ka principu un pielietoto praksu kopums, kura merkis ir (1) identificet
riskus, (2) veikt riska analizi un (3) veikt riska novertesanu (McDowall, 2005; Rakitin, 2006; Strause,
2009; Zou et al., 2009; Corvellec, 2010). Veicot risku identifikaciju, tick noskaidrots, kad, kad, kapec
un ka var rasties iespgjamie apdraud&jumi (McDowall, 2005, Corvellec, 2010). Veicot riska analizi,
tiek pielietota sistematiska procediira, lai pieejamo informaciju izmantotu riska rakstura identificesa-
nai un riska novertesanai (McDowall, 2005, Zou et al., 2009; Corvellec, 2010). Riska novertgjums ir
balstits uz riska analizi un sastav no riska nozimiguma novértgjuma (McDowall, 2005, Corvellec,
2010). Kaut ar riska noteikSana un riska analize tiek balstita uz diviem elementiem, kas iegiiti no
atsevisku autoru petfjumiem (Zou et al., 2009; Dehghan-Dehnavi et al., 2015), divi riska noverteésanas

elementi ir nesen izstradati, ko veica citi autori (McCaffery et al., 2010; Burton et al., 2006).
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Uznémuma sniegums. Uznémuma sniegums sastav no elementiem, kas norada, cik liela
mera uznémums darbojas labak neka ta galvenie konkurenti saistiba ar 1) produktu kvalitati, 2)
stidzibu skaitu un 3) konkurences prieksrocibam (Chen and Tsou, 2012; Santos and Brito, 2012;
Liu etal., 2013; Queiroz et al., 2018). Saja sakara parasti tick pienemts, ka uznémumu snieguma
atkiribas ir saistitas ar CSV pielietosanu. Kaut arT produktu kvalitates un konkurences prieksro-
cibu novertgjums balstas uz diviem elementiem, kas iegiiti no iepriekSmingtajiem pé&tjjumiem,
viens elements — siidzibu skaits ir nemts no Veteringa pétijumiem (Wetering et al., 2017), bet

otrais ir nesen izstradats, ko veica citi autori (Santos and Brito, 2012).

2.3. tabula
TieSsaistes aptaujas anketas struktiira un saturs
- ST o S, Elementu
Sekcija Vertéjama pozicija Saturs / raditajs skaits Skala
Tevads - Tevads pétijuma tema. - -
Informacija par aptaujas ilgumu un ga-
rumu.
Dalibas nosacijumi un uzsvars uz ano-
nimitati un datu aizsardzibu.
IT Iidzekli Elastiga IT infra- Modularitate, mérogojamiba, standarti- 10 7-punktu Likerta
struktiira zacija, caurskatamiba, konkur&tsp&ja skala, procenti (0
to 100%)
Biznesa lietojumpro- IT parnemsana, biznesa stratégija 7 7-punktu Likerta
grammas skala, procenti (0
to 100%)
IT iespgjas Cilveku IT resursi Tehniskas zinasanas, tehnologiju vadi- 8 7-punktu Likerta
bas zinasanas, zinaSanas uznémgjdar- skala
biba, vadibas zinasanas
IT vadibas spgja IT planosana, lémumu pienemsana par 8 7-punktu Likerta
investicijam IT joma, IT koordinésana, skala
IT kontrole
IT atbalstitas  IT atbalstitas DC Nojautas sp&ja, koordin&sanas spgja, 10 7-punktu Likerta
DC maciSanas spgja, integré$anas sp&ja un skala
parkartosanas spéja
Datorsistému  CSV stratégija Precizitate, uzticamiba, stabila veikt- 8 7-punktu Likerta
validésana sp&ja, izmainu kontrole skala
Risku novértg§jums  Risku identificéSana, risku analize, risku 6 7-punktu Likerta
novert&jums skala
Uzpémumu  Uzpémumu snie- Produktu kvalitate, sidzibu skaits, kon- 6 7-punktu Likerta
sniegums gums kurences prieksrocibas skala
Demografija - Dzimums, vecums, amata nosaukums, 7 Izvéles ritinas ar
pieredze gados, nostradatie gadi pie pas- ieprieks definétam
reiz€ja darba dev&ja, uznémuma lie- iesp&jam; Tukss
lums, gada apgrozijums/bilance laucins§ tekstam
Beigu dala - lespgja brivpratigi iesniegt e-pasta ad- - Tukss laucins tek-
resi, lai anontmi parsititu aptaujas re- stam
zultatus.
Pateiciba par dalibu

Avots: autora veidots
Aptaujas anketas izstrade
Lai izpétitu konceptualo modeli un ar to saistitas hipotézes (skat. 2.5. att€lu), tika izstradata

standartizeta tieSsaistes anketa ar slégtiem jautajumiem, kas vienmer tika sniegti vienada seciba,

lai tos labak salidzinatu visi aptaujas dalibnieki (Bradburn et al., 2004; Babbie, 2016; Bell et
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al., 2018). Ar $o jautajumu palidzibu bija paredzéts noskaidrot to dalibnieku attieksmi, viedok-
lus un ricibu, kuri savas organizacijas varda izteicas par nepiecieSamibu ieviest un pielietot
CSV. Anketas uzbiive un jautajumu formul&jumi tika balstiti uz visparigiem un saskanotiem
anketas veidoSanas principiem (piem., Bradburn et al., 2004; Babbie, 2016; Sekaran and Bou-

gie, 2016; Bell et al., 2018). 2.3. tabula ir paradita tieSsaistes anketas uzbiive, saturs un skalas.

Ka noradits 2.3. tabula, visi novertgjumi tika veikti, izmantojot 7 punktu Likerta skalu.
Iznémumi bija visi elementi, kas attiecas uz IT parpemsanu, un divi elementi, ar kuru palidzigu
tika verteta elastigas IT infrastruktiiras caurskatamiba, kuru izteica procentos no “0%” lidz
“100%”. Lai noteiktu attieksmes pret izpétes objektiem virzienu un intensitati, tika definéta
skaitliska skala robezas no “-3” lidz “+3” (Sekaran and Bougie, 2016). Turklat tas lauj aptaujas
dalibniekam labak novertet status quo uzn€muma un sniegt ticamaku atbildi. Pie tam, lai sama-
zinatu viduspunktu skaitu, ko izv€l&tos aptaujas dalibnieki, skala ievietotie “limeni” tika apzi-

meti ar apstakla vardiem, lai dalibnieki varétu labak atskirt skalas punktus (Tsang, 2012).

Ta ka valodai ir galvena nozime kultiira, kura ta tiek runata, un kulttiras faktoriem biezi
ir iz8kirosa nozime sarunvaloda (Geenen, 2019), ir nepieciesams izskaidrot p&tamos jautajumus
dotajai kulttirai saprotama valoda (Johnpeter, 2018). Balstoties uz $o faktu, kas tiek apziméts
arT ka Sapira-Vhorfa hipoteze (Koerner, 1992; Geenen, 2019), lai palielinatu vélmi aizpildit
anketu, jautajumi no anglu valodas uz latviesu valodu tika iztulkoti tulkoSanas agentira. Péc
tam, ka iesaka vairaki p&tnieki (piem., Liu et al., 2013; Chen et al., 2015), tulkojums tika atpakal
iztulkots anglu valoda, ko veica latvieSu tulkotajs, lai nodro$inatu to, ka starp latvisko anketas

versiju un originalo anglisko anketas versiju nerodas semantiskas neatbilstibas.
Paraugkopa un datu vaksana

Aptauja tika veikta Latvija, jo valsti ir novérojams pieaugums medicinas iericu pielietoSana
(Schonberger and Vasiljeva, 2019b). 2017. gada aptuveni 31% no Latvijas veselibas apriipes
budzeta tika izteéréts uz medicinas iericém, kas bija butiski virs ES vidgja raditaja — 18%
(Behmane et al., 2019). Turklat visstraujakais pieejamo slimnicu operaciju telpu skaita pieau-
gums starp ES dalibvalstim bija Latvija, kur operaciju telpu skaits uz 100 000 iedzivotajiem
2016. gada pieauga no 10,9 lidz 16,0 (Eurostat, 2019). Pienemot, ka Latvijas tirgli pieejamas
mediciniskas ierices lielakoties razojusi nacionalie uznémumi, Latvijas medicinas ieriu razo-
taji bis Ipasi ieintereséti $aja pétijuma, jo minétie lielie budzeta izdevumi norada uz augstu
produktu kvalitati un to atbilstibu reglamentgjosiem standartiem.

Ta ka aptauju vajadzgja veikt Latvijas medicinas ieriu razotaju parstavjiem, bet autoram
nebija piekluves So uznémumu informacijai, autors sazinajas ar Latvijas uznémumu Lursoft IT

(turpmak Lursoft). Lursoft ir IT uznémums, kas juridiskam un fiziskam personam nodrosina
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piekluvi vispar€jas juridiskas informacijas datubazei Latvija. TieSsaistes anketa tika publicéta,
izmantojot aptaujas riku Webropol laika posma no 2019. gada 1. augusta Iidz 2019. gada 31.
augustam. Balstoties uz Lursoft sniegto kontaktinformaciju, ar Webropol palidzigu autors pa e-
pastu sazinajas kopuma ar 82 Latvijas uznémumiem, kuri tika uzaicinati piedalities tieSsaistes
aptauja. Sie uznémumi parstavéja visus Latvijas MVU medicinas ieri¢u nozaré (uz 2019. gada
18. juniju). Ta ka Saja situacija bija iesp&ja tiesSsaistes anketu parsitit tiesi realai personai uzne-
muma, autors uzskata, ka tadejadi var€tu sasniegt augstaku aptaujas rezultatu kvalitati. Lai neit-
ralizétu iespgjamo atbilzu neobjektivitati, pavadvestulé vispirms tika izskaidrots anketas mérkis
un saturs, un sanémejiem tika liigts nosiitit anketu atbildigajam personam, ja tie nebija tiesi
saistiti ar CSV ievieSanu. Turklat p&c divam nedg&lam tika nosiitits papildu e-pasts ar draudzigu
atgadinajumu par dalibu aptauja. Sakotngjie un turpmakie e-pasta zinojumi bija latvieSu un an-

glu valoda, lai palielinatu sanémeéju velmi un motivaciju piedalities aptauja.

No aptaujas sakuma lidz tas vidum tika sanemtas 19 aizpilditas anketas. P&c papildu e-
pasta nosttiSanas tika sanemtas vél devinas aizpilditas anketas lidz aptaujas beigam. Neviena
no anketam to aizpildiSanas laika netika atcelta, tap&c visas atsiititas anketas bija pabeigtas. Ta
rezultata pétijuma modela empiriskai analizei bija pieejamas 28 aizpilditas anketas, un atsauci-
bas limenis bija 34,14%. Sads limenis atbilst [idzigiem pétfjumiem, kas fokusgjas uz IT resur-
siem un IT iesp&am un to saistibu ar uznémuma sniegumu (piem., Pavlou and El Sawy, 2006;

Kim et al., 2011; Chen and Tsou, 2012; Liu et al., 2013; van de Wetering et al., 2017).

2.4 Galvenas zinatniskas atzinas — 4. nodala (giitas empiriskas zinatniskas atzinas)

(Nodalas saturs darba aiznem 50 Ipp., kuras ietilpst 24 tabulas un 6 attéli)
Paraugkopas demografiska analize

Kopuma aptauja piedalijas vairak virieSu (67,9%) neka sieviesu (32,1%). Lielaka dala respon-
dentu noradija, ka tie bija vecuma no 36 lidz 45 gadiem (42,9%) un vai nu ar mazak par pieciem
gadiem (42,9%), vai arT mazak par desmit gadiem ilgu darba pieredzi (42,9%), un pie pasreizgja
darba devgja bija nodarbinati mazak neka desmit gadus (42,9%). Vairuma gadijumu uzraditie
amatu nosaukumi bija “kvalitates inzenieris” (32,1%), “izpilddirektors” (28,6%) un “projektu
vaditajs” (25,0%). Sis sadalfjums nav netipisks, nemot véra, ka (1) CSV ir jaintegré medicinas
iericu razotaju kvalitates vadibas procesa, (2) paraugkopa tika ieklauti tikai MVU un (3) CSV
ievieSana galvenokart ir ar projektu TstenoSanu saistita darbiba. Turklat lielakaja dala iesaistito
MVU bija mazak neka desmit darbinieki (75,0%), un gada apgrozijums/bilance bija mazaka

par diviem miljoniem eiro. Lidz ar to, saskana ar Eiropas MVU definiciju, aptauja piedalijas
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galvenokart Latvijas medicinas ieri¢u nozares mikrouznémumi. Neskatoties uz to, visas MVU

lieluma klases bija parstavetas gan agrino, gan velino respondentu grupas.
Aptaujas instrumenta validacija

Ta ka aptaujas instrumenta precizitate efektivi nosaka uzradito datu kvalitati (Prasad et al.,
2010), bija nepiecieSama aptaujas instrumenta validacija. Tika veikti attiecigi pasakumi pirms
galvena pétijuma (ex ante), lai izvairitos no neobjektivitates, kas parasti ir raksturigs vertétajiem
un kas rodas vert€jamo poziciju ipatnibu del, tadejadi 1) nodrosinot anonimitati un konfidenci-
alitati, 2) mainot jautajumu izkartojumu un veicot mérogosanu, 3) izmantojot neitralas skalas,
un 4) veicot anketas validaciju ar ieprieksgju parbaudi. Ta ka sada veida neobjektivitate tika
noversta, tika pienemts, ka $aja aptauja ta netika noverota. Turklat tieSsaistes aptauja bija japar-
bauda saistiba ar iesp&jamo ex post neobjektivitati, jo Tpasi gadijumos, ja netiek sniegta atbilde,
japielieto parastas aptaujas metodes un ja veic paSatlasi. Tomer pedgjo $aja pétijuma var izslegt,
jo tiessaistes anketa pa e-pastu tika nosttita tieSi v€lamajai mérka auditorijai un saite uz ties-

saistes aptauju nebija publiska.

Lai izpétitu iesp&jamo neobjektivitati gadijumos, ja netiek sniegta atbilde, saskana ar
Armstronga un Overtona (Armstrong and Overton, 1977) ekstrapolacijas metodi agrinas (n =
19) un vélinas atbildes (n = 9) péc datu vaksanas fazes tika salidzinatas, lai apstiprinatu, ka
respondentu atbildes butiski neatskiras. Pec tam tika veikti t testi divam neatkarigajam paraug-
kopam un Levina tests (Levene test) grupas vid€jiem raditajiem, kas neparadija statistiski no-
zimigas atSkiribas starp agrinajiem un vélinajiem respondentiem, tadgjadi var pienemt, ka dis-
persijas viendabigums tika nodro$inats. Turklat agrinos un vélinos respondentus salidzinaja,
veicot ht kvadrata testu, kas arT neapstiprindja butiskas atSkirtbas. Visbeidzot, tika aprékinats
efekta lielums, ko nosaka ar Hedzisa g raditaju (Hedges’ g), lai parbauditu, vai agrinie un vélinie
respondenti sniedza I1dzigas atbildes visas galvenajas pozicijas. Lidzigi arT g-vertibas noradija,
ka agrinu un vélinu respondentu grupas ir identiskas. Rezumgjot var secinat, ka testu rezultati
paradija, ka agrinie un v&linie respondenti bija statistiski 11dzigi ne tikai p&c visiem demogra-
fiskajiem raditajiem, bet arT visu vertéjamo poziciju griezuma, kas apliecina, ka gadijumos, ja

netiek sniegta atbilde, ta nav galvena probléma $aja aptauja.

Taka visi dati tika uzraditi viena laika un sanemti no viena avota, parasto aptaujas metozu
radita neobjektivitate tika noveérsta, izmantojot Podsakova ieteikumus (Podsakoff et al., 2003).
Lai ex post parbauditu parasto aptaujas metozu raditas neobjektivitates pakapi, tika veikti vai-
raki statistiski testi: pirmkart, tika veikts Harmana vienfaktora tests, ievadot novértésanas mo-
delt visas vert€jamas pozicijas un veicot faktoru analizi. Ta ka viens faktors neatspoguloja lie-

lako dalu dispersijas, rezultati neliecindja par parasto aptaujas metozu radito neobjektivitati.
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Otrkart, lai apstiprinatu Harmona testa rezultatus, tika izmantota dal&jas korelacijas metode.
Rezultati paradija, ka nevar pienemt parasto metozu radito neobjektivitati, jo ne kontroles mai-
niga ietekme, ne arT ta izslégSana ne butiski vajina, ne arT stiprina strukturalas sakaribas starp
vert€jamajam pozicijam. Visbeidzot, tika analiz&ta visu galveno vértgjamo poziciju korelacijas
matrica, lai noteiktu iznémuma korelacijas un tadejadi noskaidrotu iesp&jamo parasto metozu
radito neobjektivitati. Atkal rezultati paradija, ka nevar pienemt parasto metozu radito neobjek-
tivitati. Rezumgjot var secinat, ka $o testu rezultati apliecina, ka Saja aptauja parasto metozu

radita neobjektivitate nerada problémas.
Mainigo testi

Statistisko testu rezultatu novertéSanai tika izmantoti plasi pielietotie kvalitativie kriteriji
(piem., Kronbaha alfa, Kaizera-Meijera-Olkina kritérijs, Fornela-Larkera kritérijs). So testu re-
zultati bija sekojosi:

e Normalitates testi tika veikti, izmantojot Sapiro-Vilka testu. Turklat, lai pieraditu nor-
malsadalijumus, tika analiz&tas visu veért€jamo poziciju asimetrijas un ekscesa vértibas.
Rezultati paradija, ka visu aptaujas datu sadalfjums bija aptuveni normals.

e Linearitates testi tika veikti gan grafiski, analizgjot izkliedes diagrammas sakaribam
starp visiem neatkarigajiem mainigajiem un atkarigo mainigo, gan statistiski, salidzinot
neatkarTgo un atkarTgo mainigo vidgjas vertibas, balstoties uz dispersiju analizi. Rezultati
paradija, ka sakaribas starp visu mainigo pariem bija aptuveni linearas.

o Homoskedasticitates testi tika veikti grafiski, analiz&jot standartiz&to atlikumu izkliedes
diagrammu un standartiz&tas prognoz&tas vertibas, kas norada uz homoskedasticitati, ko
parada datu taisnstiirveida formas izkliede ap taisni. Papildus tika veikts Levina tests, lai
parbauditu dispersiju vienadibu, un Vaita (White’s test of heteroskedasticity) heteroske-
dasticitates tests, kas statistiski apstiprina grafiski iegtitos homoskedasticitates pieradiju-
mus.

o Autokorelacijas tests tika veikts, izmantojot Durbina-Vatsona statistiku, kas neliecinaja
par autokorelaciju pie vértibas d = 2 (Durbin-Watson, 1951). Iegiitie rezultati noradija,
ka autokorelacija neietekm@s $aja pétijumu ieglitas zinatniskas atzinas.

e Lainoteiktu vérteéjamo poziciju uzticamibu, tika parbaudita salikta uzticamiba un Kron-
baha alfa (o) vertibas, kur visas vertibas parsniedza parasti pienemto robezvertibu a>0,70,
iznemot poziciju “elastiga IT infrastrukttira” un “biznesa lietojumprogrammas”.

e Lai noteiktu vertéjamo poziciju validitati, tika aprekinats Kaizera-Meijera-Olkina

(KMO) kriterijs un Bartleta sferiskuma testa (Bartlett’s sphericity test) vertibas. Papildus
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tam, vert€jamo poziciju uzticamiba tika novértéta, balstoties uz diviem raditajiem — pa-

raugkopas atbilstibas kriteriju (MSA) un faktoru kopigumu (kopigajiem faktoriem). Lie-

lakajai dalai vért€jamo poziciju aprékinatas KMO, Bartleta testa, MSA un faktoru kopi-
guma vertibas parsniedza noteiktas robezvertibas. Tomér raditaji daziem elementiem bija
zem validitates robezvertibas, piem., “TRNS1” (MSA), “BUS2” (MSA) vai “ITPL2”

(faktoru kopigums).

e Lai novértétu konvergences validitati, tika izmantots AVE raditajs, kas tiek aprékinats
ka vidgja dispersija, kas iegiita no vért€jamo poziciju elementiem (Hair et al., 2014). 1z-
némums bija pozicija “IT vadibas sp&jas” un “IT atbalstitas DC”, kur visas AVE vértibas
parsniedza noteikto robezvertibu.

e Lai novertétu atSkirigo validitati, tika izmantots Fornela-Larkera kriterijs. Attiecigi
AVE vertibu kvadratsaknei ir jabut lielakai par korelaciju starp atseviskam vert€jamam
pozicijam (Fornell and Larcker, 1981). Dotaja datu kopa visas AVE vértibu kvadratsak-
nes atbilda Sim krit€rijam.

e Ka pédgjais tika novertéts elements satura validitate, izmantojot Pirsona korelacijas ko-
eficientu. Iznemot elementus “TRNS1”, “TRNS2” un “INC1”, visiem citiem novertgja-
majiem elementiem Pirsona korelacijas koeficienti bija augsti, noradot uz satura svari-
gumu.

Visbeidzot, dzilak ir jaizpéta tie novertejamie elementi, kuru raditaji nesasniedza noteiktas
robezvertibas attiecigajos uzticamibas un validitates testos. Novertgjamie elementi un attiecigas
novért€jamas pozicijas ir paraditas 2.4. tabula. Ta ka aptaujas validitati un ticamibu var nodrosinat
un paaugstinat, izsledzot Sos elementus, tos talak nep&ta un izslédz no noveértésanas modela.

2.4. tabula

Novertésanas modeli izdzestie elementi

Novértéjama pozicija  Elements Pirsona korelacija MSA COM KMO KMO* a o

Elastiga IT infrastruk- ~ MODI A423% 406 810
tura COM1 A72% 483 .675
TRNSI 270 287 so7 10 OB S549 660
TRNS2 618 559 500
Biznesa lietojumpro- BUS2 403* 262 852
grammas ITA2 A94%* 434 .699 417 .560 376 529
ITA4 490%* 458 745
IT vadibas spgjas ITPL2 .394* 613 347 .664 .668 700 717
IT atbalstitas DC INC1 345 314 790 518 .550 734 742
Riska noveért&jums RID2 A458%* 448 .843
.530 533 692 706
RAN2 492% 494 743
Robezvertiba <.05 >.50 >.50 >.50 >70

Avots: autora veidots. Piezimes: “COM” = kopigums; * = nav elementa(u); * p <0,05; ** p <0,01; Treknraksta
noraditas vertibas ir zem ieteicamas robezvertibas.
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Rezumgjot var secinat, ka visu veikto grafisko analizu un statistisko testu galigais rezultats
ir tads, ka pats instruments un novért€sanas modela elementi un pozicijas ir derigi un uzticami.
Varétu apgalvot, ka izv€létie novertejamie elementi ir pieméroti un kalpo ka labi raditaji to atbil-
stoSajam novertéjamajam pozicijam, un ka iegtito rezultatu vertibas ir derigas. Visbeidzot, ir sva-
1igi uzsvert, ka, neskatoties uz nelielo paraugkopu, kas tika analizéta $aja p&tijuma, iegitie dati ir

vertigi un tos var izmantot formul&to hipoteézu talakai parbaudei, izmantojot SEM metodi.
Strukturala modela un hipotéZu parbaude

Empiriska analize tika veikta, balstoties uz PLS metodi ka uz dispersiju balstitu pieeju SEM,
kas tiek izmantota strukturala modela nov@rt€sanai un hipotezu parbaudei. Pirmaja posma tika
parbaudits pirmas kartas faktora modelis attieciba uz novértésanas modela neatkarigo (IT 1i-
dzekli un IT iesp&jas) un medigjoso (CSV) mainigo pirmas kartas indikativajiem raditajiem, lai
noteiktu, ka katrs faktors var izskaidrot p&tamo uznpemuma sniegumu. Ta ka pirma faktora vei-
dojoso elementu analize ir javeic trim atkarigajiem mainigajiem (CSV stratégija, riska nover-
t&jums un uznémuma sniegums), tika veiktas tris regresijas analizes, lai noteiktu ietekmi uz
Siem pirmas kartas atkarigajiem mainigajiem. Pirma posma beigas tika noverteta kopgja regre-
sijas modela prognozésanas sp&ja. Vidgja dispersija, ko izskaidro ar R?, bija 45,9%, un to var
uzskatit par nozimigu pie efekta lieluma £=0,921. Turklat atbilstibas pakape (GoF) bija 0,573,
kas parsniedza 0,36 robezvértibu lieliem R? efekta lielumiem. Lidz ar to GoF pakape noradija,
ka teoretiska modela saderiba ar datiem ir apmierinosi laba. Pirmas kartas faktora modela (A

modelis) rezultati ir apkopoti 2.8. attéla.

Otraja posma tika analiz&ts otras kartas modelis attieciba uz novérté$anas modela vei-
dojoso poziciju neatkarigajiem (IT Iidzekli un IT iespgjas) un medigjosajiem (CSV) mainiga-
jiem. Otras kartas faktora modelis tika atkal grafiski analizéts un parbaudits ar SPSS AMOS
programmu. Saja sakara tika statistiski parbauditi divi atkarigie mainigie, lai izanaliz&tu otras
kartas veidojoSo poziciju (CSV) un pirmas kartas indikativo poziciju (uzpémuma sniegums),
veicot divas regresijas analizes ar mérki noskaidrot ietekmi uz Siem atkarigajiem mainigajiem.
Vispargjas regresijas modela prognozesanas sp&jas novertéjums paradija, ka videja dispersija,
ko izskaidro ar R2, bija 45,7%, un to var uzskatit par nozimigu pie efekta lieluma f = 9,17.
Atbilstibas pakape GoF (0,531) noradija, ka teorétiska modela saderiba ar datiem ir apmierinosi
laba un ievérojami parsniedza noteikto robezvertibu. Otras kartas faktora modela (B modelis)

rezultati ir grafiski apkopoti 2.8. attéla.

Visbeidzot, tresaja posma tika veikta PLS regresijas analize sakotn&jam strukturalajam

modelim, nemot v&ra arT moder&joso mainigo — IT atbalstitas DC. Lidzigi ka B modela regre-
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sijas analizg, tika statistiski parbauditi divi atkarigie mainigie, lai izanaliz&tu otras kartas vei-
dojoso poziciju (CSV) un pirmas kartas indikativo poziciju (uznémuma sniegums), veicot divas
regresijas analizes, kas paradija mérenu ietekmi uz Siem atkarigajiem mainigajiem. Strukturala
modela prognozésanas sp&jas novertejums paradija, ka vidgja dispersija, ko izskaidro ar R?, bija
54,5% un to var uzskatit par loti nozimigu pie efekta lieluma f= 1,097. Atbilstibas pakape GoF
(0,772) noradija, ka teor&tiska modela saderiba ar datiem ir teicama un neparprotami parsniedza

noteikto robezvertibu. Strukturala modela (C modelis) rezultati ir grafiski apkopoti 2.8. attéla.

Elastiga IT infrastruktira

Biznesa lictojumprogrammas ‘

Cilveku IT resursi

IT vadibas spgjas
Elastiga IT infrastruktiira

IT vadibas spejas

584%

MODELA

Uznemuma
sniegums

R?=60.5%

S5T7HxE

R?=37.0%

786%** Uznémuma
sniegums

validéSana

530%x* R?=54.4%

MODEL B

452%%%

CSV strategija ‘ ‘ Risku novértgjums ‘

S557HeE

Computer System T12%x Uznemuma
. Validation sniegums
R2=68.5%
614%%% A52%wx

CSV strategija ‘ ‘ Risku novrtgjums ‘

530%**

MODELC

2.8. att€ls. Pirmas kartas tieSo efektu modelis (A modelis), otras kartas tieSo efektu modelis (C modelis) un struk-
turala modela (C modelis) PLS rezultati attieciba uz uzneémuma sniegumu.

Avots: autora veidots, balstoties uz Schonberger and Vasiljeva (2019b). Piezime: * p < 0,05; ** p <0,01; *** p <
0,001; N =28

Datorsistéemu validéSanas medi€josa nozime

Lai noteiktu CSV medigjoso efektu, tika izmantota Barona un Kenija (Baron and Kenny, 1986)

efektu (piem., Ray et al., 2005; Saraf et al., 2007; Chen et al., 2015; van de Wetering et al.,
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ieklauta SPSS makro PROCESS 3.4 versija, kuras pamata ir lineara mazako kvadratu regresija,
lai noteiktu nestandartizetu kopgjo, tieSo un netieso efektu koeficientus (Hayes, 2018). Pro-
gramma PROCESS, lai aprékinatu ticamibas intervalus un statistiskos raditajus, kas lauj izdarTt
attiecigos secinajumus, autors iestatija saknéSanas procesu ar 5000 atkartojumiem kombinacija
ar heteroskedasticitatei atbilstosam standarta klidam (Zhao et al., 2010). NetieSie izskaidrojosie
efekti tika uzskatiti par nozimigiem, ja ticamibas intervals neietvéra nulli (Zhao et al., 2010;
Hayes, 2018). Analizes rezultati, kas izskaidro IT lidzeklu un IT iesp&ju medigjoso ietekmi uz

uzpémuma sniegumu ir grafiski paraditi 2.9. attela.

Datorsistemu validésana

b = 7445

IT lidzekli Uznémuma sniegums

¢ =.355(c’=-307)

Datorsistemu validesana

a=1.007*** b=.791%**

IT iesp&jas Uznémuma sniegums

c=.653% (¢’=-.143)

2.9. attéls. IT Tidzeklu un IT iesp&ju medigjosa ictekme uz uzngmuma snicgumu, ievieot CSV.
Avots: autora veidots. Piezime: * p <0,10; * p <0,05; *** p <0,001; N =28

Ta ka kopgjais efekts (c) nav nozimigs (8. = 0,355; p > 0,05), bet netiesa ietekme (c’) ir
ievérojami mazaka (fc=-0,307; p > 0,05), var secinat, ka sakaribu starp IT lidzekliem un uz-
némuma sniegumu dal&ji medie CSV (Zhao et al., 2010). Tap&c H6 hipoteze dalgji apstiprinas,
un to nevar noraidit. Turklat, ta ka kopgjais efekts (8. = 0,653; p < 0,05) ir nozZimigs un netiesa
ietekme (S =-0,143; p > 0,05) ir ievérojami mazaka, var secinat, ka sakaribu starp IT iespgjam
un uznémuma sniegumu pilnigi medi€ CSV (Zhao et al., 2010). Tapec H7 hipoteze pilnigi ap-

stiprinds, un to nevar noraidtt.
Hipotézu parbaudes kopsavilkums

Ta ka sakariba starp IT iesp&jam un CSV (= 0,589; p <0,01) B modeli ir pozitiva un nozimiga,
tas apstiprina H2 hipotézes apgalvojumu. Lidz ar to organizacija pieejamais IT personals, ka
ar nepiecieSamas IT vadibas sp&jas ir biitiskas, lai ieviestu CSV, kas biitu efektivs un lietderigs
pasakums. Turklat, ta ka sakariba starp CSV un uzp@muma sniegumu (5 =0,786; p <0,001) ir

pozitiva un nozimiga arT B modeli, tas apstiprina H5 hipotézes apgalvojumu. Tas parada, ka uz
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risku balstitas CSV pieejas pielietoSana, ka to prasa regulgjosas iestades, un CSV veikSanas
dokumentgsana uzlabo uznémuma sniegumu un tapec ir svariga organizacijas konkurétspgjas
nodrosinasanai. Tomér butisku pozitivu IT lidzeklu ietekmi uz CSV nevar apstiprinat, ka to
norada H1 hipoteze. Tas faktiski ir diezgan parsteidzosi, jo zinaSanas par IT infrastruktiiru un
biznesa lietojumprogrammam ir svarigas CSV planosana un ievie$ana (Tracy and Nash, 2002;
Bendale et al., 2011; Yogesh et al., 2015). Turklat C modeli ir redzams, ka modergjosa pozicija
— IT atbalstitas DC neliecina par biitisku ietekmi uz sakaribu starp IT iespgjam un CSV (f =
0,998; p > 0,05), ka arT uz sakaribu starp IT Iidzekliem un CSV (8 =-0,978; p > 0,05), un tai
pat ir negativs korelacijas koeficients attieciba uz pedgjo sakaribu. Tapéc H3 un H4 hipotézes
neapstiprinas, un tas ir janoraida. Tom@r, nemot vera stingro pozitivo sakaribu starp CSV un
uznémuma sniegumu (5 = 0,712; p <0,001), H5 hipotézes apgalvojums atkal apstiprinas. Hipo-
tezu parbaude giito atzinu, kas attiecas uz atbilstosajiem pétijuma jautajumiem, kopsavilkums

ir paradits 2.5. tabula.

2.5. tabula
Hipot&zu parbaudes rezultati
H Formuléjums v = DV RQ Rezultats
H1 IT Iidzekliem ir pozitiva ietekme uz CSV. ITass =+ CSV RQ5 noraidita
H2 IT iesp&jam ir pozitiva ietekme uz CSV. ITcapa =+ CSV  RQS5  apstiprinata
H3 IT lidzeklu ietekmi uz CSV pozitivi moderg IT atbalstitas 1Tass =+ FirmP RQS5 (i
DC. TeDC noraidita
H4 IT iespgju ietekmi uz CSV pozitivi moderé IT atbalstitas ITcapa =+ FirmP RQS5 .
noraidtta
DC. ITeDC
H5 CSV pozitivi ietekm@ uznémumu sniegumu. CSvV =+ FirmP RQIl  apstiprinata

H6 IT lidzeklu ietekmi uz uznémumu sniegumu medié¢ CSV. ITass  CSV  FirmP RQ6  dalgji ap-
stiprinata

H7 IT iesp&ju ietekmi uz uzndmumu sniegumu medi€ CSV. ITcapa CSV FirmP RQ6  apstiprinata

Avots: autora veidots. Piezime: “H” = hipotézes, “IV” = neatkarigs mainigais, “="" = c€lonsakariba, “DV” = at-
karigs mainigais, “RQ” = p&tfjuma jautajums, “ITass” = IT Iidzekli, “ITcapa” = IT iespgjas, “ ITeDC "= IT atbal-
stitas DC,* FirmP = uznémuma sniegums.

Ekspertu interviju izvértéjums

Visbeidzot, empiriskas datu analizes rezultati tika apspriesti ar ekspertiem, lai iegiitu papildu
informaciju par savaktajiem datiem un apstiprinatu izstradato pétijuma modeli. Ekspertu inter-
vijas tika veiktas ka dalgji strukturétas intervijas (Creswell, 2014; Sekaran and Bougie, 2016).
Ekspertu intervijas uzsvars tika galvenokart likts uz aptaujas rezultatiem un datu analizi. Jauta-
jumi par pétfjuma modeli galvenokart balstijas uz CSV novertesanu, jo attiecigas skalas autors
ir izstradajis nesen, un literatiira nav pieejams lidzvertigs petijums, lai salidzinatu iegtitos re-

zultatus.
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Prieks$noteikums ekspertu intervijai bija tas, ka interv€jamajam bija nepiecieSama atbil-
stosa kvalifikacija, lai to var&tu uzskattt par ekspertu. Tap&c visiem interv&jamiem bija ilgter-
mina pieredze saistiba ar CSV, un tiem bija zinaSanas par biznesa vadibu, ka ar1 teorétiska un
praktiska pieredze ar IKT un IT atbalstu biznesa procesos. Eksperti tika atrasti, izmantojot au-
tora profesionalos kontaktus un pasu ekspertu ieteikumus. Papildus uznémuma vaditajiem, kas
parstavgja tris MV U, kas darbojas medicinas ieri¢u nozar€ Eiropa, tika intervéti art IT konsul-
tanti no divam veselibas apriipes pakalpojumu konsultaciju firmam un divu Eiropas pilnvaroto
institiiciju auditori. Ir jauzsver gan auditoru, gan veselibas apripes IT konsultantu Tpasais eks-
perta statuss, jo tiem ir plasas zinasanas par CSV jomu un daudziem dazadiem uznémumiem,

kas darbojas medicinas iericu nozarg, un ar par to biznesa procesiem.

Intervijas tika veiktas pa talruni 2020. gada janvari, un tas ilga no 44 lidz 77 minatém.
Saruna pa talruni, kas aprobezojas ar tiri lingvistisku limeni, biitiska nemazinaja intervijas kva-
litati, jo intervija uzsvars tika likts uz informacijas vakSanu, nevis teorétiskiem jautajumiem
(Christmann, 2009). Ta ka intervijas svariga bija ekspertu kompetence, tada metodologiska
probléma ka intervétaja ietekme nebija tik nozimiga (Bogner et al., 2009). Ekspertu interviju
merkis bija novértét gan anketas iegtitos datus, gan ari o datu analizes rezultatus. Ta ka inter-
vijas tika veiktas, balstoties uz vadlinijam, intervétajs var€ja tiesi ierakstit ekspertu teikto par
katru jautdgjumu. Tapéc galvena uzmaniba tika pievérsta attiecigas informacijas iegisanai un
ierakstiSanai intervijas laika, un interviju transkripcija un kodésana nebija nepieciesama. Inter-
viju skaitu noteica “teorétiska piesatinajuma” princips, saskana ar kuru dotaja stadija neliela,
pakapeniska zinasanu ieguve ir maz nepiecieSama, jo pétnieks novero jau novérotas paradibas
(Eisenhardt, 1989; Heavin and Adam, 2014; Dresch et al., 2015). So “piesatinajumu” intervétajs
sajuta péc sesam intervijam, un datu iegtiSana tika pabeigta p&c kopuma septinam intervijam.
Jaunie vienas intervijas aspekti vienmér tika apspriesti nakamajas intervijas un tika izrunati lidz
“piesatinajuma” punktam. Katras intervijas beigas intervétajs dokumentgja un kritiski izverteja

ekspertu komentarus.

Nosléguma autors secinaja, ka eksperti liela mera piekrita aptaujas rezultatiem un par-
bauditajam hipotézem. Turklat diskusijas ar ekspertiem noveda pie jaunas zinatniskas atzinas,
jo Tpasi attieciba uz nesp&ju uznémuma ieviest eso$as IKT un efektivi izmantot §Ts tehnologijas
Tpasiem uznémejdarbibas mérkiem. Pie tam, uz p&tfjuma modela pamata formuléto H1, H3 un
H4 hipot&zu noraidiSanas iemeslus var&tu apspriest un izpéetit stkak. Autors secinaja, ka, papla-
Sinot paraugkopas lielumu un koriggjot IT lidzeklu novertésanai izmantotos elementus, varétu

iegut atskirigus rezultatus, tapec $adas izmainas ir loti ieteicamas turpmakajiem p&tijumiem.
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Biznesa vértibas paaugstinasanas ietvarstruktiira datorsistému validésanas veik$anai

Balstoties uz empiriskaja datu analize giitajam atzinam un ekspertu interviju rezultatiem, autors
izstradaja CSV biznesa vértibas paaugstinasanas ietvarstruktiiru (skat. 2.10. attélu). Ietvarstruk-
tiira atspogulo integrétu vadibas modeli, kura mérkis ir sniegt Eiropas medicinas ieri¢u nozares
MVU vaditajiem vadlinijas efektivai un lietderigai CSV ievieSanai un pielieto$anai. letvarstruk-
tiira ir pielagota, nemot par pamatu IT biznesa vértibas modeli, ko izstradaja Melvils (Melville
et al., 2004) un ta ietver sekojosas jomas: (1) uznémuma vide, (2) konkurences vide un (3)
makro vide. Pielietojot RBT ka primaro teorétisko pamatu, ietvarstruktiira parada to, ka katra

joma esosas paradibas nosaka sakaribu starp IT resursiem, CSV un uznémuma sniegumu.

II1. Makro vide
| Valsts raksturojums | | Likumi un regulas |

! |

Teguldijumi zinaSanu apguvé par
reglamentéjosajam prasibam

II. Konkurences vide |

Nozares Tpatnibas |

']

I. Uzpémuma vide

CSYV vertibas paaugstinasana process

IT vadibas spgjas

Datorsistému
Teguldijums IT resursos IT resursi validedana
| IT infrastruktiira | | IT lidzekli |
Biznesa L. sniegums
L IT iesp€jas
lictojumprogrammas
| Cilveku IT resursi | Pielagosana Pielagosana

Biznesa procesi

| Resursu baze

2.10. att€ls. CSV biznesa vertibas paaugstinasanas ietvarstruktiira.
Avots: autora veidots, balstoties uz Melville et al. (2004).

Pirma joma ietver uzpemumu, kas ievies CSV. Uzneémuma biznesa vertibu paaugstina
CSV, efektivi izmantojot IT resursus atbilstosi eso$ajiem organizatoriskajiem resursiem un biz-
nesa procesiem. CSV pielietosana, balstoties uz pieejamajiem IT resursiem, kas izmantoti me-
dicinisko iericu razoSanai, var uzlabot $o produktu vispargjo kvalitati un dro$ibu, kas galu gala
var ietekmét uznémuma sniegumu. Uznémuma vide CSV biznesa vertibas paaugstinasanas ie-
tvarstrukttira ir saistita ar IT resursiem, CSV un to pielagosanu eso$ajai resursu bazei un biznesa
procesiem, ka ar1 CSV ietekmi uz uznémuma sniegumu. Lai uzlabotu uzn€muma sniegumu,
izmantojot CSV, un lai paaugstinatu uzn@muma biznesa veértibu, CSV atbilstibas nodrosinasana
saistosajam reglamentgjosajam prasibam ir pamatnosacijums, kas ir jaizpilda uznp€mumam. Var
secinat, ka, lai ilgtermina uzlabotu uznp@muma sniegumu, ir nepiecieSamas investicijas darbi-
nieku apmaciba, lai paplasinatu to zinaSanas par attiecigo regul&jumu, vai jaapmaksa konsulta-
cijas no arpuses, kas tadejadi var nodrosinat reglamentgjoso prasibu izpildi.
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Otra joma ietver konkurences vidi, kura uznémums darbojas. Konkurences vide sastav no
trim sastavdalam: (1) nozares Ipatnibas, (2) ieguldijumi IT resursos un (3) ieguldijumi zinasanu
apguvé par reglamentgjoSajam prasibam. Divas péd&jas jau ieprieks tika izskaidrotas uzne-
muma vides konteksta. STs investicijas parasti ir pieejamas jebkuram attiecigas nozares uzné-
mumam, un tas nodro§ina labaku uznémuma sniegumu salidzinajuma ar nozares konkurentiem,
pateicoties unikalai uzn@muma esoSo IT Iidzeklu un IT iesp&ju kombinacijai (Barney, 1991;
Barney and Hesterly, 2015). Nozares Ipatnibas ietver, piemé&ram, konkurétsp&ju, tehnologiskas
izmainas, produktus vai uznémeéjdarbibas modelus (Melville et al., 2004). Lidzigi ka ieguldi-
Jjumi, §1s Tpatnibas attiecas uz visiem nozares uzpémumiem. Tom&r nozares konkurentu reakcija
uz ieguldijumiem IT resursos vai zinasanu apguve par reglamentgjosSajam prasibam ne vienmer
ir atbilstoSa. Tapéc, p&tot nozares Ipatnibu nozimi biznesa vertibas paaugstinasana, veicot CSV,
ir svarigi nemt vera gan nozares neviendabigumu, gan nozares konkurentu alternativas ricibas
strat€gijas, reaggjot uz parmainam nozaré (Melville et al., 2004). Papildus tam, uzpémuma va-
ditajiem jaapzinas dazadi konkurences vides tirgus ekonomiskie un tehnologiskie faktori, kas

ietekm@ uznémuma vidi.

Tresa joma ietver makro vidi, un to nosaka katrai valstij raksturigas iezimes, ka arf attie-
cigie likumi un direktivas, kas ietekm& CSV ievieSanu un pielietoSanu, lai uzlabotu uznémuma
sniegumu. To pieméri var biit sekojosi: valdibas Tstenota politika un kvalitates sistemu medici-
nas ieriCu razoSanai reguléSana vai medicinisko pakalpojumu sniegSanas regulé$ana. Valstij
specifisku un regul&josu faktoru ieklauSana atspogulo to nozimi biznesa vértibas paaugstina-
$ana, izmantojot CSV, un uzsver nepieciesamibu vaditajiem labak izprast specifiskos jautaju-
mus, kas rodas dazados politiskajos, regulativajos, ka arT socidlajos un kultiiras kontekstos

(Melville et al., 2004).

3 SECINAJUMI UN PRIEKSLIKUMI

’

“Mes atrodamies tumsa vieta, un nedaudz vairak zinasanu apgaismo miisu celu.’
Joda, Zvaigznu karu 111 sérija: Sitha atriebiba (2005)

Giitas teorétiskais un metodologiskas atzinas
1. Sis promocijas darbs sniedz vértigu ieskatu stratégiskas vadibas, informacijas sistému iz-
pétes un IT vertibu izpétes disciplinas. Ta ka inovacijas IKT joma ipasi ietekmé organi-
zaciju rentabilitati un veiksmi, arf §is promocijas darbs sniedz vértigu ieguldijumu eko-
nomikas un uznémgjdarbibas disciplina. Saja sakard, promocijas darba tika aplikoti eko-

nomikas un biznesa vadibas jautajumi, jo Ipasi informacijas ekonomikas vadiba (piem.,
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informacijas resursu vadiba, informacijas avoti un informacijas izmanto$ana), informaci-
jas sisttmu vadiba (piem., datu, procesu vadiba un lietojumprogrammas dzives cikls), ka
arT vadibas uzdevumi stratégiskaja vadiba (piem., vaditaju un 1émumu pien@méju loma,

biznesa modelu un korporativo stratégiju saskanosana).

Autora skatijuma, $is promocijas darbs ir pirmais un vienigais pétijums, kas noteica CSV
ietekmi uz MVU, kas darbojas Eiropas medicinas ieri¢u nozarg, sniegumu. Autors ir uz-
sveris, ka CSV galvenokart nosaka pieejamie materialie IT lidzekli un nematerialas IT
iespgjas, un ka uzn€muma snieguma uzlabojumus var panakt, efektivi un lietderigi ievie-
Sot CSV. Lai gan IT resursu nozime uznémuma snieguma paaugstinasana jau ir raksturota
attiecigaja literatiira, ir vél aizvien nepietiekoSa izpratne par to, ka IT faktori ietekm@ uz-
némuma sniegumu caur organizatorisko faktoru. Tadgjadi Sis pétijums sniedz jaunas zi-
nasanas un izpratni par CSV ievieSanas nozimi, lai tadejadi paaugstinatu MVU sniegumu.
Tapgc §1 pétijuma rezultati ievérojami ietekmés nakamos pétijumus: (1) pienemot, ka IT
resursi un CSV ir konkurences prieksrocibu avoti, §is promocijas darbs papildina RBT un
izskaidro to, ka CSV var parveidot veértigus un reti izmantotus organizatoriskos resursus
ar mérki uzlabot uznémuma sniegumu. (2) Sis pétijums sniedz papildu ieguldijumu pas-
laik aprobezotaja izpratné par CSV un tas nozimigo lomu mijiedarbiba ar IT resursiem
uznémuma. (3) Jaunas skalas un elementi, kas $aja pétijuma tika izveidoti CSV izpétei,
riska novértésanai CSV konteksta un uznémuma snieguma izpétei, ir nozZimigs metodo-

logiskais ieguldijums IKT un stratégiskas vadibas p&tnieciba.

Otraja nodala galvena uzmaniba tika veltita promocijas darba pirma izaicinajuma risi-
nasanai. Sim noliikam autors veica sistematisku literatiiras izpéti par attiecigajiem zinat-
niskajiem rakstiem un noskaidroja visbiezak apspriestos virzitajspekus un skerslus CSV
ievieSanai. Galvenais literatiiras izp&tes secinajums ir tads, ka, péc autora domam, neva-
r&ja atrast nevienu petfjumu, kas skaidrotu izmainas uznémuma snieguma, ja taja ieviestu
CSV. Sis fakts bija parsteidzoss, jo medicinas ieri¢u raZotaji ir spiesti ieviest un doku-
mentet CSV, ko nosaka dazadu valstu reglamentgjosas prasibas. Turklat ir daudz neizpe-
tTtu jomu, kas saistitas ar CSV, piem., ir maz piemé&rotu pieeju CSV ievieSanai MVU, nav
petijumu par CSV ietekmi uz uzne@muma sniegumu, ka arT nav izpéetiti CSV ietekmgjosie
faktori. V&l viens literatiiras izp&tes rezultats ir tads, ka termina CSV definicijas biezi ir
neskaidras un atSkiras viena no otras. Ar CSV saistito p&tfjumu analize paradija, ka ne-
noteiktiba ap CSV terminu jo pasi rada gritibas, lai izpilditu validacijas uzdevumus un
ar1 izstradatu un ieviestu ilgtermina validacijas koncepciju. Tap&c $aja promocijas darba
ir sniegta CSV termina standartizeta definicija, kas ir saskanota ar pasSreiz speka esoso
Eiropas tiesisko regul&jumu un ko var izmantot medicinas ieri¢u nozarg neatkarigi no
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uzpémuma lieluma. Visbeidzot, literatliras izp&te paradija, ka neparprotami trikst CSV
pieeju, ko var pielietot uznémumi. Saja sakara, promocijas darba iegiitie rezultati parada
specifiskas pieejas nozimi CSV ieviesanai MVU. Sie rezultati sniedz atbildi uz RQ5 (Ku-
ras MVU specifiskas pieejas CSV medicinas iericu nozarg tiek aplikotas zinatniskaja li-

terattira, un kadas atskiribas vai lidzibas ir §Tm pieejam?).

TreSaja un ceturtaja nodala galvena uzmaniba tika pievérsta promocijas darba otra izai-
cinajuma risinasanai. Baltoties uz otraja nodala izstradato pétijjuma modeli, hipotézu iz-
pétei nepiecieSamie mainigie un novért&jamas pozicijas tika noskaidrotas un apkopotas
novértésanas modeli. Saja sakara, pétniecibas pamata ir RBT un DCV principi. P&tfjuma
dizaina ir nemtas véra zinamas vajas vietas un iesp&jama kritika attieciba uz iegiito rezul-
tatu derigumu, kas balstiti uz $im teorijam. VisaptveroSa novértésanas metode un status
quo noteiksana, lai ieviestu CSV medicinas ierices razojosajos uznémumos Latvija ir vél
viens $T pétjjuma metodologiskais ieguldijums. Turklat, izstradatais novértésanas modelis
tika validéts, un to var atkartoti izmantot turpmakajos pétijumos. Pirmas un otras kartas

faktoru modelu apstiprinasana ir arT vertigs pétnieciskais sasniegums.

Ceturtaja nodala ir p&tits jautdjums par promocijas darba treSo izaicinajumu, kas saistits
ar RQ2 (Ka var noteikt CSV ietekmi uz uzn€mumu sniegumu vadibas modelt MVU me-
dicinas ieri¢u nozaré?). Izmantojot izstradato CSV biznesa vértibas paaugstinasanas ie-
tvarstrukttiru, promocijas darbs palidz labak izprast ieguldijumu IT resursos un zinasanu
apguves par reglamentgjo$ajam prasibam ietekmi uz uznémumu, kas darbojas medicinas
ieridu nozarg, sniegumu. Saja sakara, &1 ietvarstruktiira aizpilda iztriikstoso RBT un DCV
skatljumu uz CSV gan teorétiski, gan empiriski, ka arT nodroSina skaidraku skatfjumu
uznémuma vadibai attieciba uz stratégiskiem lémumiem par ieguldijumiem IT lidzeklos
un IT iespgjas, ka arT CSV, lai uzlabotu uzn@muma sniegumu. Turklat vadibas modelis
sniedz atbildi uz RQ6 (Kadus makroekonomiskos un mikroekonomiskos vidi ietekmgjo-
Sos faktorus vajadzetu ieklaut vadibas modeli, lai medicinas ieri¢u nozares MVU varétu

giit labumu no uznémumu snieguma uzlabojumiem, izmantojot CSV?).

Sis promocijas darbs sniedz vértigu teorétisku un empirisku ieguldfjumu, kas saistits at-
tiecigi ar RBT un DCV. Proti, §is pétijums mégina uzlabot izpratni par vienotu ar uzné-
mumu saistitu resursu un sp&ju definiciju. Sim noliikam tika uzskaititas un diskutétas li-
teratlira jau eso$as resursu un iesp&ju definicijas un iedalfjumi. Pie tam, promocijas darbs
izpildija pieprastjumu veikt ar procesu saistitus empiriskos pétfjumus, fokusgjoties uz
CSV procesu un izpétot ta ietekmi uz MVU, kas darbojas medicinas ieri¢u nozarég, snie-

gumu.
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Iegiitas empiriskas atzinas

L.

H1 hipotéze, kura ir apgalvots, ka IT lidzekliem ir pozitiva ietekme uz CSV, bija jano-
raida. Ka jau ieprieks tika secinats, tas bija negaidits rezultats, jo CSV pieeja ir balstita
uz uznémuma izveidoto IT infrastruktiiru un eso$ajam biznesa lietojumprogrammam.
Turklat negativais koeficients sakaribai starp uznémeéjdarbibas lietojumprogrammam un
CSV stratégiju norada uz to, ka nezinasana par IKT, kuras nepiecieSams validét, apgriitina
CSV ievieSanu un pielietoSanu. Tas vélreiz apstiprina problému, ka IKT nozimigums ne-
tiek pienacigi nemts véra. H1 hipotézi nacas noraidit, kam vargtu bit dazadi c€loni — sa-
lidzinajuma ar citiem pétjjumiem, IT lidzeklu attieciba pret uznémuma snieguma radita-
jiem arT nebija nozimiga, ja vienlaikus tika vertétas uznémuma sp&jas jeb pamatkompe-
tences (Bhatt and Grover, 2005; Ray et al., 2005; Kim et al., 2011; Liu et al., 2013).
Turklat vertgjot poziciju “biznesa lietojumprogrammas”, tai nevargja noteikt optimalu
iek$gjo saskanotibu. Izsledzot mainigo, vargja iegiit labakus rezultatus, tacu to nedrikstgja

izdarft, jo biznesa lietojumprogrammam ir iz8kiro$a nozime CSV ievieSana.

H2 hipoteze, kura ir apgalvots, ka IT iesp&jam ir pozitiva ietekme uz CSV, apstiprinajas.
Tapec, lai validetu IKT saskana ar pieme€rojamam reglamentgjosajam prasibam, uzné-
muma vadibai ir nepiecieSamas visaptverosas zinasanas par esosajiem uznémuma IT re-
sursiem, biznesa procesiem un medicinas produktiem. Turklat nodarbinatais IT personals,
ka arT ta izglitiba, pieredze un zinasanas ir svarigs faktors, kas ietekmée to, vai medicinas

ierices razojosie uzn@mumi ievie$ un pielieto CSV.

H3 un H4 hipotézu izpéte paradija, ka netiek pozitivi moderétas sakaribas starp IT lidzek-
liem un CSV, ka arf starp IT iesp&am un CSV. Turklat §Tm sakartbam bija negativi koe-
ficienti, un IT atbalstitas DC sp&ja modergja ietekmi uz tam. Tagad retrospektivi var no-
teikt vairakus c€lonus, kapéc H3 un H4 hipotézes bija janoraida: viens no galvenajiem
celoniem varétu biit tas, ka aptauja iesaistitajiem uznémumiem, kas galvenokart bija mik-
rouzn@mumi, vargja nebiit pietieckamu finanSu un cilvekresursu, lai 1stenotu IT atbalstitas
DC. To apstiprina fakts, ka statistiska analize paradija, ka atbilzu sadalijums uz jautaju-
miem par IT atbalstitam DC bija izkliedéts ap vidgjo, noradot, ka lielaka dala aptaujas
dalibnieku izvelgjas neitralu atbildi uz piedavatas skalas. Turklat novertéjamajai pozicijai
IT atbalstitas DC bija zema AVE vértiba konvergences validitates zina, kas bija zem ro-
bezvértibas. Lai gan §T AVE vértiba joprojam ir apmierinosa, nemot véra Fornela -Larkera

kriteriju (1981), rezultatus, iesp&jams, ietekmé&ja zema AVE vértiba IT atbalstitam DC.

Hipotgze H5, kura ir apgalvots, ka CSV pozitivi ietekm& uznémuma sniegumu, apstipri-

ndjas, veicot §is hipotézes parbaudes testus. ST empiriska atzina sniedza atbildi uz RQ1
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(Vai CSV ietekmé medicinas MVU sniegumu medicinas ieri¢u nozaré?) un apstiprinaja,
ka CSV bitiski ietekm& MVU, kas darbojas medicinas ieri¢u nozarg, sniegumu. Turklat
CSV ir galvenais faktors, kas uzlabo uznémuma sniegumu, jo Ipasi attieciba uz produktu
kvalitati, klientu apmierinatibu un uznémuma konkurétsp&ju. Turklat tas, ka HS hipoteze
apstiprindjas, norada uz to, ka saskana ar VRIO (vertiba, retums, atdarinasana, organiza-
cija) ietvaru (Barney, 1995), CSV procesu, kas atbilst piemerojamam reglamentgjosajam
prasibam, var uzskatit par vértigu un retu resursu, kuru var atdarinat tikai veicot lielus
ieguldijumus. To var uzskatit par nozimigu rezultatu, kas jo Ipasi papildina RBT un ar to

saistito petfjumu jomu, lai varétu veikt turpmakos pétijumus $aja joma.

Hipotéze H6, kura ir apgalvots, ka IT lidzeklu ietekmi uz uznémumu sniegumu medié
CSV, un H7 hipotéze, kura ir piepemts, ka IT iesp&ju ietekmi uz uznémumu sniegumu
medig CSV, dal&ji (H6) un pilniba (H7) apstiprinajas. Sis rezultats sniedza atbildi uz RQ4
(Vai IT resursu ietekmi uz MVU sniegumu medicinas ieri¢u nozaré medieé CSV?) un ap-
stiprina, ka CSV ir nozimigs medigjosais efekts gan uz sakaribu starp IT lidzekliem un
uznémuma sniegumu, gan starp IT iesp&am un uznémuma sniegumu. Var secinat, ka IT
lidzekli un IT iesp&jas kopa ar CSV medigjoso efektu spgj izskaidrot MVU snieguma
atskiribas. Atzinas, kas giitas, pieradot hipotézes H6 un H7, arT sniedz ieguldijumu pas-
reiz&ja diskusija par RBT kritiku un ari DCV kritiku attieciba uz iesp&jams tautologisko
sakaribu starp to un uznémumu snieguma. Lai atrisinatu $o problému, CSV tika teor&tiski
pamatota un empiriski tika pieradits, ka CSV ir medigjosais mainigais sakariba starp IT
resursiem un uznpémuma sniegumu. Nemot vera tas medigjoso efektu, $aja pétijuma tika
empiriski pieradits, ka CSV ietekmé uznémuma sniegumu, ja pareizi izmanto IT resursus,

tad&jadi atspekojot kritiku par tautologiju.

Rezumgjot var secinat, ka empiriskas analizes rezultati sniedz atbildi uz RQ3 (Vai pastav
celonsakariba starp IT resursiem, uz IT balstitam dinamiskam iespg&jam (DC), CSV un
MVU sniegumu medicinas iericu nozaré?). Strukturala modela validé$ana noradija uz
stingru sakaribu starp IT iespgjam, CSV un uznémuma sniegumu. Turklat vargja pieradtt
CSV medigjoso efektu sakariba starp IT resursiem un uznémuma sniegumu. Tomér ne-
vargja parbaudit IT [idzeklu ietekmi uz CSV, ka ar1 IT atbalstito DC pozitivo modergjoso
efektu sakariba starp IT resursiem un CSV. Pédgjais secinajums norada uz to, ka CSV var

uzskatit pat kaut ko neatkarigu, kas rada vertibu tas 1pasaja konteksta.
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Ieteikumi praksei

1.

Aptaujas datu statistiska analize paradija, ka IT iesp&jam ir batiska ietekme uz CSV ie-
vieSanu uznémuma. Tomér statistiska analize arT atklaja, ka IT lidzekliem nav butiskas
ietekmes uz CSV, kas nozimé, ka CSV nav janem véra uznémuma izmantotas biznesa
lietojumprogrammas. Tapéc medicinas iericu nozares uznémumu vaditajiem var ieteikt
to, ka, ja uznemuma pieejamas IT iesp€jas tiek izmantotas, lai izstradatu uz risku balstitu
CSV pieeju un dokumentétu veiktas darbibas, kas atbilst reglamentgjosajam prasibam,
tas joprojam spgj uzlabot uzn@muma sniegumu, pat ja biznesa lietojumprogrammas, ko
izmanto medicinas iericu razoSanai, netiek nemtas véra veicot CSV. To var pamatot ar
izmaksam, kas rodas, ja uzneémums neatbilst reglamentgjosajam prasibam. Neatbilstibas
prasibam gadijuma izmaksas ir dubultas, pirmkart, tie ir izdevumi, lai nodro$inatu atbil-
stibu attiecigajam prasibam, un, otrkart, zemakas kvalitates produkti rada zaud&jumu
risku, ja ir nepietickami vai vispar nav veikta CSV. Tade] uznémumu vaditajiem biitu
janodrosina, ka uznemuma pieejamas IT iesp&jas tiek izmantotas, lai izstradatu savu CSV
pieeju, kas atbilst reglament&josajam prasibam, lai tadejadi noveérstu iesp&jamos zaudgju-

mus un reputacijas zaudé$anu uznémumam, ja §is prasibas neievero.

Empiriska petijuma rezultati pierada, ka CSV ietekm@ uzp@muma sniegumu un tapec
CSV ir jaklust par neatnemamu medicinas iericu razosanas procesa sastavdalu. Tas no-
drosina to, ka CSV tiek nemts vera arT attiecigajos procesos, piem., razo$anas vai pro-
grammatiiras izstrades procesos. Tadéel vaditajiem javeic pasakumi, kas noverstu saja pro-
mocijas darba atklato un definéto IKT neizmanto$anu. Lai noveértétu visas IKT, kas ir
pieme@rotas CSV, nemot véra to risku un ietekmi uz mediciniskas ierices kvalitati, ir ne-
piecieSams analiz&t visas biznesa struktlirvienibas, kas iesaistitas mediciniskas ierices ra-
zosana, un iztaujat attiecigos lémumu pienémeéjus par razoSanas procesos izmantotajam
IKT. Pretgja gadijuma nevar nodrosinat to, ka uznémuma ir identificétas visas IKT, ka
rezultatd ir pastavigi novérojama IKT neizmantoSana. Tap&c vaditajiem ir janodroSina,
lai par CSV atbildigajam personam biitu pietiekamas zinaSanas par reglamentgjosajam
prasibam, riska vadibas pamatprincipiem un uzn@muma pielietotajam biznesa lietojum-
programmam un to ievieSanu razoSanas procesos. Tomér pédg&jais ir pretruna ar noraidito
H1 hipotgzi, bet, pamatojoties uz ekspertu intervijas gitajam atzinam, tas ir biitisks CSV

ievieSanas aspekts.

TieSsaistes anketa iegiito datu kvalitativa analize paradija, ka apsekotajos medicinas ie-
ricu nozares uznémumos pamatdokumenti attieciba uz CSV nebija pieejami un attiecigie

procesi nenoritéja. Lielakaja dala uznémumu nebija veiktas jebkadas pamata iestrades
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$aja joma, kas var€tu biit saistits ar visparcju izpratnes trikumu par reglamentgjoso pra-
sibu ievéroSanu. Tap&c vaditajiem ieteicams apgiit zinaSanas par piemérojamam regla-
mentgjosajam prasibam CSV. Turklat vaditajiem, kas atbild par CSV, ieteicams valida-
cijas generalplana uzskaitit validéjamas IKT un aprakstit veicamas validacijas darbibas
ar attiecigajiem pienakumiem, prioritatém un grafikiem. Tas var noverst risku, ka nepie-
tieckamas analizes rezultata netiks konstatétas bojatas IKT, kas var gan sarezgit riska no-
vertésanu CSV procesa, gan radit apdraudéjumu pacientiem, lietotajiem vai treSajam per-
sonam. Tas nodrosina to, ka tiek novertéts un noversts nekvalitattvu medictnas pre€u un
pakalpojumu risks, kas ir priek$noteikums medicinas tehnologiju vidg, it Ipasi, ja tiek

ietekméta cilvéku dziviba.

S1promocijas darba mérkis ir arT iedroginat medicinas ieri¢u nozares uznémumu vaditajus
pielietot taja izstradato un ieviesto CSV biznesa vertibas paaugstinasanas ietvarstruktiiru.
ST ietvarstruktiira biitiba ir uz resursiem balstits vadibas modeli, kas lauj izparast to, ka
veiksmigi pielietojot CSV var uzlabot uznémuma sniegumu. Tapéc $1 ietvarstruktiira no-
drosina vaditajus ar vadlinijam, ka efektivi un lietderigi ieviest CSV savos uzpémumos.
Turklat vadibas modelis sniedz vispar&ju ieskatu par dazadiem medicinas ieri¢u nozares
makro- un mikroekonomiskajiem vides faktoriem, kurus ietekmé vai kuri ietekmé CSV,
un tadgjadi ietekmé@ attiecigas organizacijas sniegumu. Rezultata ietvarstruktiira nodro-
$ina vaditajiem stabilu pamatu jaunu biznesa strat€giju izstradei un istenosanai vai eso$o
strat&giju pielagosanai savos uznémumos. Visbeidzot, vadibas modelis nodro$ina vadita-

jiem iespéjas pienemt labakus 1émumus attieciba uz CSV.

CSV procesa dokumentacija galvenokart ir manuala un papira formata, kas prasa daudz
laika un darba, veicot dokumentg$anu, it pasi sarezgitu IKT validé$anai un to atkartotai
validésanai. Tapéc vaditajiem biitu jauztver organizaciju digitalas transformacijas pasrei-
z&ja tendence ka iespgja digitalizet laikietilpigus papira formata validacijas procesus, un
tadejadi izmantotu iegiitos efektivitates uzlabojumus. Turklat elektroniska validacija
sniedz papildu prieksrocibas, racionalizgjot ar CSV saistitus procesus un tadejadi gtistot
ietaupijumus, nodrosinot CSV laika iegiito datu viengabalainibu un to turpmaku glaba-
Sanu drosa vidg, ka arT nodrosinot organizacijai vispargjus uzlabojumus uznémejdarbibas
un reglamentgjoso prasibu jomas. Saja sakara promocijas darba giitas atzinas palidz va-
ditajiem noskaidrot attiecigos IT Iidzeklus un IT iespgjas un izstradat CSV digitalizacijas

planu, izmantojot CSV biznesa vértibas paaugstinasanas ietvarstruktiiru.

Pateicoties $im pétfjumam, medicinas ieri¢u nozares MVU giist caurskatamu ieskatu CSV

ievieSana citos §1s nozares uznémumos. Sadi nozares pétfjumi biezi vien nav pieejami,
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Ipasi mikrouznémumiem, jo izmaksas parasti neatsver ieguvumus. Pateicoties §1 promo-
cijas darba rezultatiem, MVU tagad var labak izprast potencialas priekSrocibas un riskus,
ko parasti pauz uznémumi, kas piedalas aptaujas. Vaditaji tadgjadi var salidzinat savos
uzn€mumos esosos apstaklus ar apstakliem citos uznémumos. Par CSV ievieSanu atbildi-
gie vaditaji tagad zina, kadus panémienus varétu izmantot, lai atrak un veiksmigak virzitu

CSV ievieSanu savos uzn@mumos, un kadi riski biitu akt1vi jasamazina.

Lai arT valsts regulgjosas iestades nav iesaistitas medicinas ieri¢u nozares uznémumu ver-
tibu kédes, tas attiecigaja tirgli nosaka ekonomiskos un tiesiskos priek$noteikumus un
pieméro starptautiskos tiesibu aktus. Tapéc $aja promocijas darba giitas zinatniskas atzi-
nas interes€ regulgjosas iestades attieciba uz to, vai medicinas ieri¢u nozares uznémumi
politiskos un ekonomiskos apstaklus uztver ka pietieckamus un izdevigus, vai arf ir nepie-
cieSams tos uzlabot. Tap&c nacionalajam regul€josam iestadém varétu ieteikt noskaidrot

un kritiski izvertet savas darbibas atskiribas, salidzinot ar arzemju atbilsto§am iestadem.

P&tijuma ierobeZojumi

1.

Publikaciju atlase literatuiras izpétei tika precizi definéta, lai nodrosinatu pilnigu objekti-
vitati un to pilntbu. Tomér literatuiras atlases procesu var netiesi ietekmét iesp&jama ne-
objektivitate, piemeram, neobjektivi parskati un publikacijas vai neobjektivitate saistiba
ar to izplatiSanu. Lai nodrosinatu to, ka literatiiras izp€ti neietekmé neobjektivi veikta
literatiras atlase, atseviski autori (Brunton et al., 2017) norada, ka publikaciju ietverSanas
un izslégsanas kriteriji ir jadefing atbilstosi literatliras izp&tes jautajumu loka plaSumam,
tiem ir jabit skaidri detaliz&tiem un tie ir stingri jaievéro publikaciju mekl&Sanas procesa.
Ta ka §is kriterijs tika izpildits Saja literatiiras izp&te, gilitas zinatniskas atzinas nevar biit

neobjektivas.

Turklat arT pastav ierobezojums attieciba uz dazadu literattiras datubazu izvéli, jo litera-
tiras meklésana tika izmantotas tikai zinatnieku aprindas plasi atzitas un ieteiktas datu-
bazes. Tomér nav skaidrs, vai izmantojot visas eso$as literatliras datubazes, tiktu iegti

labaki rezultati, ja vien tam neveltitu lielas piles, kas biitu nepiecieSamas $im nolikam.

Neliels ierobezojums bija arT meklgjot pétijumus caur Google Scholar. Pilniba pieejamu
publikaciju identificésana caur Google Scholar, izmantojot meklesanas piedekli “file-
type:pdf”, nodrosindja to, ka tika atrastas publikacijas PDF formata, savukart citi formati,
piem., “doc” vai “docx”, tika izsleégti. Tadgjadi literatliras izp€tes rezultati butu vel kva-

litativaki, ja mekleSana ieklautu arT citus dokumentu formatus.
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Galvenais literatliras izp&tes procesa ierobezojums bija saistits ar bibliometriskas analizes
un metozu pielietosanu. 2009. gada zinojuma Starptautiska matematikas savieniba bridi-
naja par plasi izplatito praksi izdarit nepareizus secinajumus, balstoties uz bibliometris-
kiem datiem, jo Tpasi tap&c, ka mazo zurnalu ietekmes faktors gadu no gada stipri svarstas
un zurnala kvalitati nenosaka taja ieklauto rakstu kvalitate (Adler et al., 2009). Neskato-
ties uz to, $aja promocijas darba izklastita un pielietota literatiiras mekl&Sanas procesa
merkis bija ieglit objektivu un pamatotu informaciju par pasreiz&jo stavokli attiecigaja
pétljumu joma, pat ja rezultati nav uzskatami par izsmeloSiem iepriekS mingto ierobezo-

jumu un iesp&jamas netieSas neobjektivitates del.

RBT ir kluvusi par vadoso teoriju stratégijas p&tijumos, nodrosinot ietvaru konkurences
prieksrocibu avotu noskaidro$anai un analizei, tom&r teorija ir pienémums, ka resursi
vienmer tiek izmantoti vislabakaja veida, pievérSot maz uzmanibas tam, ka tas Tsteniba
notiek. Turklat teorija netiek nemta vera ilgtermina konkurences prieksrocibu nozime di-

namiskajos tirgos, ka arT mainigos uznémgjdarbibas apstaklos.

Ta ka mainigo izmantoSana balstas uz literatiiras izpete giitajam atzinam, definétie nover-
teéSanas raditaji ir balstiti uz iepriek$€jos petijumos apstiprinatiem un parbauditiem radi-
tajiem. Tomer, ta ka ieprieks€jos petijumos CSV pétamie jautajumi nekad nav tikusi no-
verteti empiriski, nav pieejami apstiprinati novertéSanas raditaji, kurus varétu izmantot
$aja petijuma. Tapec CSV un riska poziciju novértésana balstas uz jaunizveidotajiem no-
vertésanas elementiem. Lai gan tas ir vertigs teorétiskais papildinajums, ko var izmantot
petijumos, tas ir arT ierobezojums, jo petnieciskaja literattira nav salidzino$u petijumu, lai
novertétu izstradato raditaju kvalitati.

Aptaujas anketas dizains, paraugkopas atlase un daudzveidigu statistisko metozu izman-
toSana pétniekiem rada izaicinajumus, kas raksturigi SIm metodém. Tap&c anketas iz-
strade biitu janem véra tas, ka aptauja netiek sanemtas atbildes vai arl parasto metozu
radita neobjektivitate. Pat zinot un strikti ievérojot stingras zinatniskas prasibas, minétie
faktori varétu mazinat p&tijumu rezultatu derigumu. Tap&c pétijumu rezultati ir jauztver,
nemot vera zinamu parliecibu par tiem. NodroSinot aptaujas anonimitati un konfidencia-
litati un nemot véra daudzveidigo anketas noform&jumu, ieprieks&ju tas parbaudi un eks-
pertu intervijas, lai apstiprinatu p&tijumu rezultatus, neobjektivitates ietekmei biitu jabut
minimalai.

Lai vargtu pienemt, ka p&tijuma rezultatus var visparinat, nepiecie$amais nosacijums, kas
ir jaizpilda, ir paraugkopas reprezentativitate. Minimalais paraugkopas lielums tika no-

teikts, izmantojot “desmitkartiga lieluma” metodi un arT matematisku vienadojumu. Lai
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10.

gan tika sasniegts minimalais aprékinatais 28 dalibnieku skaits un aptaujas gaita liecinaja,
ka uz paraugkopas pamata savaktie dati ir ticami, blitu japarbauda, vai hipot€zes apstip-
rinatu arT lielaka paraugkopa. Turklat aptaujas rezultatus ierobezo fakts, ka savaktie dati
attiecas tikai uz Latvijas MV U un aptauja tika veikta noteikta laikposma. Turklat veicot
tieSsaistes aptaujas, nekad nav parliecibas, ka respondents pats atbildgja uz jautajumiem,
pat ja sanemot aizpilditu aptaujas anketu, tika noradita uznémuma vai privata e-pasta ad-

rese.

Vel viens ierobeZzojums bija atbilstibas pakapes (GoF) indeksa izmantosana, kas tika pie-
lietots strukturalo modelu novértésanai, lai nodro$inatu vienkarSas prognozes par vispa-
r&ja modela kvalitati. Tomeér dazi pétnieki uzskata, ka GoF indekss ir novecojis un vairs
nav nozimigs (piem., Henseler and Sarstedt, 2013). Neskatoties uz to, GoF indekss ir plasi
atzits indekss strukturdlo modelu novertésanai, un to var efektivi izmantot pirmas un otras
kartas modelu un vispargja strukturala modela validésanai. Turklat GoF indekss $aja pé-
fljuma netika izmantots ka vienigais raditajs, bet gan vienmér kopa ar citiem modelim
piemérotiem raditajiem.

P&c pieejamas informacijas un zinatniska satura novertésanas, balstoties uz literatiiras iz-
péti, kluva skaidrs, ka CSV jomas nozime un svarigums palielinas gan praks€, gan zi-
natn€. Tomer galvenais jautajums, uz kuru ir jaatbild, ir vai un cik liela méra CSV veicina
uznémuma ilgtermina sniegumu un ka to varétu novertét. Sada veida novértgjumi var biit
tikai retrospektivi, tomér datu trikuma d€l tam ir zinami ierobezojumi. Galvenais uzde-

vums ir definét standartiz&tus raditajus, kas regulari janoverte ilgaka laika posma.

Ieteikumi turpmakiem pétijjumiem

1.

HI hipotézes noraidisanu var skaidrot ar diviem pilnigi pretrunigiem apgalvojumiem: vai
nu IT lidzekli nevar izskaidrot ietekmi uz uznémuma sniegumu un uz CSV, vai ari tas
parada problému, kas rodas tapéc, ka ir nepietiekami izprasta c€lonsakariba starp neatka-
rigo mainigo (IT lidzekli), atkarigo mainigo (uznémuma sniegums) un medi&joso mainigo
(CSV). Pedgjo var parbaudit, izstradajot alternativos modelus, balstoties uz esoso péti-
juma modeli. Tome@r tas vairs nav §1 promocijas darba uzdevums, un to var ieteikt ka
turpmako pétijumu. Neskatoties uz to, ir japiebilst, ka literatiiras izp&te tika noskaidrots,
ka mainigajam IT lidzekli reti ir butiska ietekme, ja vienlaikus tiek vértéts arT uznémuma
sniegums. C€loni tam vél nav noskaidroti, tap&c tas ir arT iesp&jamais sakumpunkts turp-

makajiem pétijjumiem.
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Ta ka hipotézes H3 un H4 tika noraiditas, to c€lonu izp&té varétu noskaidrot iesp&jamas
pieejas, kadas japielieto turpmakajos petijumos. Lai arT ieprieksgjos petijumos par IT at-
balstitam DC var€ja noverot to butisku ietekmi uz uznémumu sniegumu, $aja petjjuma
nebija iespgjams atklat biitisku pozitivu efektu. Ta ka pasreizgja literatura joprojam ir loti
maz pétfjumu par IT atbalstitam DC, mingtais secinajums biitu sikak jaanalizé turpmaka-
jos petijumos. lesp&jamos nozimigos IT atbalstitas DC izraisttos efektus varctu atklat art
alternativi modeli, kas izstradati, balstoties uz $aja porcijas darba piedavato p&tijuma mo-

deli.

Ka jau ieprieks tika secinats, jaunizstradato noveért€jamo elementu izmantosana, lai pétitu
CSV pozicijas, un ar tim saistitais riska novért&jums ir pétfjuma ierobezojums. Sie radi-
taji ir japienem un javalide turpmakajos pétfjumos, lai novertétu 1 pétijuma rezultatus un
novérteSanas raditaju kvalitati. Novertéjamo elementu validéSanu var veikt gan pétiju-
mos, kas balstitos uz $aja promocijas darba izstradato novértésanas modeli, gan pétiju-

mos, kuros izmantotu alternativus novértésanas modelus ar atSkirigu mainigo kopumu.

Pamatojoties uz tieSsaistes aptauja iegiito datu novertgjuma rezultatiem, Saja promocijas
darba tika ieviests termins “IKT neizmanto3ana” (ICT blindness). Sis termins raksturo
organizacijas nesp&ju istenot savas biznesa strat€gijas, izmantojot savas ieviestas un pie-
ejamas IKT. IKT neizmanto$anas probléma var rasties ne tikai medicinas ieri¢u nozares
uzn€mumos, un ta ne vienmer attiecas vienigi uz CSV jomu. Tapéc autors ierosina turpi-
nat pétit IKT neizmantosanas jautajumu. Sajos p&tTjumos biitu jaieklauj 81 p&tfjuma rezul-

tati savos konceptualajos apsvérumos. Pamati tiem jau ir ielikti $aja promocijas darba.

ST promocijas darba izstrades laika noteikta laikposma tika veikta aptauja par pareizéjo
stavokli CSV ievieSana un pielietoSana Latvijas medicinas ieri¢u nozares uznémumos.
Veikt turpmakas aptaujas nebija ST pétijuma uzdevums, un veikt aptaujas ir ieteicams
turpmakajos pétijumos, lai apstiprinatu §I promocijas darba rezultatus. Autors ari iesaka
So pétfjumu tému internacionaliz&t un veikt izpéti par CSV ietekmi uz MVU sniegumu
medicinas ieri¢u nozar¢ ari citas ES valstis, piem., Vacija, Francija vai Italija. Ari §1 pro-
mocijas darba rezultatu salidzinajums ar salidzinamiem p&tTjumiem pargjas Baltijas val-
stis — Igaunija un Lietuva sniegtu vértigas zinatniskas atzinas. Ja salidzinajuma tiktu no-
skaidrots, ka Latvijas MVU ienem vadoso poziciju CSV pielietosana, ta biitu konkuren-
ces prieksrociba Latvijas medicinas nozarei salidzinajuma ar kaiminvalstim un tadgjadi

skaidra norade uz kvalitativakam medicinas iericém, kas razotas Latvija.
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