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Abstract: Knowledge management (KM) practice is increasingly less considered as a supportive
activity, as knowledge management processes (KMP) are inseparable from critical business processes
(BP). Even though some scientific studies underlined that KM integration into BP are expensive and
slow due to many organizational barriers, their sustainable value to organizations is undeniable.
Although KMPs’ interactions have been studied in the scientific literature, there is still a lack of
comprehensive studies related to knowledge-intensive organizations’ practices on the impact of
the whole KM cycle—consisting of knowledge creation, sharing, storage, and application—on BP,
such as development, production, and sales, for creating value-added (VA) and sustainability. In
order to identify interconnections between individual KMP and BP, this study aimed to evaluate the
influence of KMP on BP to support the continuous improvement of BP and the creation of VA in
knowledge-intensive organizations. A research model was developed to analyze the impact of KMP
on BP and VA perspectives. An empirical study was performed in Lithuanian project management
companies that used BP in their operations and involved 144 managers from 72 IT organizations.
Survey (structured questionnaire) and statistical analysis methods (one-way analysis of variance
(ANOVA); Pearson’s correlation analysis; multiple regression analysis and mediation analysis; cluster
analysis and chi-square analysis) were applied in this study. The research results confirmed that every
KMP positively affected individual BP, where knowledge creation had the most significant impact.
The hypothesis that every KMP positively affected the VA created in an organization was partially
confirmed since knowledge sharing and creation had a strong influence. The study demonstrated
that KMP as a whole had a positive effect on the central BP, change (improvement) of BP increased
VA created in organizations, and BP acted as a mediator of the positive correlation between KMP
and the VA. The effectiveness of individual KMP depended on the size of the organization. As a
result, the study confirmed that KMP in organizations could not be performed separately and had
to be integrated into BP to maximize the VA. The significance of the research model lay not only in
its ability to identify the influence of KMP on the VA created in organizations but also in evaluating
each KMP individually.

Keywords: knowledge management; management processes; business processes; value-added
evaluation; sustainable value

1. Introduction

Knowledge-intensive organizations facing sustainability and social responsibility chal-
lenges should consider economic, social, and environmental goals [1] and perceive value
creation more holistically [2]. The focus of socially responsible business and behavior is not
only to maximize profits but also to create valuable contributions to the environment [3]
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and the welfare of society that positively affect the community by integrating these social
policies and values into the business operations of knowledge-intensive organizations [4,5].
In this case, effective and efficient knowledge potential management and integration into
daily business processes (BP) are powerful ways to increase knowledge-intensive organi-
zations’ sustainable performance, leading to a sustainable environment and community
welfare [6,7].

A knowledge-intensive organization’s essential strategic resources are highly qualified
staff and organizational knowledge with the most critical inputs by using knowledge
management (KM) practices and knowledge management processes (KMP) for sustainable
development and innovation creation [8]. Knowledge management (KM) in the context
of sustainability has been increasingly crucial over the years for organizations aimed at
achieving uniqueness and leadership [9-11]. Sustainability is critical to creating long-term
value in business and requires system thinking to maximize the total value captured [12].
KM has an integrated impact on sustainability perspectives: economic, environmental, and
social [13]. Knowledge is often identified as one of the most highly valued commodities in
the knowledge economy [14] and as a strategic asset associated with sustainable organiza-
tional performance [15]. Knowledge strategy reflects the integration of KM practices such
as KMP and aims to create new value by considering knowledge as a strategic resource
in decision making and achieving uniqueness [16]. The knowledge-based view of the
organization emphasizes that successful change to a sustainable business model requires
the implementation of sustainability principles and institutionalizing them throughout
organizational activities and business processes (BP) [8,17,18].

The importance of KM practices for overall business management has increased to the
point that the management of KMP can be characterized as a vital instrument for improving
organizational effectiveness, efficiency, and sustainable performance [8,9,19,20], as scien-
tific studies [21-25] have revealed a positive correlation between KMP and organizational
performance (OP). For example, Kun'’s analysis showed that the organizations’ success
or failure depended on their knowledge, where KMP was a crucial determinant of frugal
innovation and affected sustainable corporate performance [26]. Cegarra-Navarro et al.
developed a research model that explored the relationships among KM structures, organiza-
tional agility, and OP. The results of this modeling exercise supported the effectiveness of a
specific set and sequence of KMP. They confirmed the direct effect of knowledge application
on OP and the mediating impact of organizational agility in this relationship [22]. Khanal
and Paudyal’s research presented that KMP (obtaining, organizing, and applying) were
positively correlated with the OP measured in financial and market results, organizational
effectiveness, and employee and customer satisfaction [24]. Tajpour et al. examined the
effect of KM components on the sustainability of technology-driven businesses mediated
by social media in emerging markets. The result showed that knowledge management
components must be applied to technology-driven firms in all parts of the company to be
in a sustainable environment [27]. Hossain et al. developed a model in which KMP affected
corporate sustainability via corporate structure, culture, and leadership style [28].

Although the influence of KM on OP is more comprehensively researched, there is
still a lack of scientific studies addressing problematic areas of the appliance of the whole
KM cycle impact on BP leading to value-added (VA) evaluation aspects. Most of the
studies were based primarily on the influence of KM on various organizational variables.
In addition, there is a lack of studies evaluating the whole KM cycle [9,20], consisting
of significant KMP impacting BP. Often, scientists focused on one or a set of variables
influencing several KMP. For instance, Irani et al. analyzed only the impact of knowledge
sharing on BP and organizational activities, as one of the essential KMP, even highlighting
that knowledge sharing affects overall business performance. It is noted that knowledge
sharing should be incorporated into BP to maintain a business and OP at a sustainable
level [29]. As a result, research on assessing the benefits of the whole KM cycle on BP for
creating organizational VA is rather incomplete.
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Analysis of previous research suggested that the attempts to address these research
issues and to answer the question of to what extent different KMP affect specific BP in
creating VA were not sufficiently grounded in analyzed scientific studies. This study aimed
to evaluate the influence of KMP on BP to support the continuous improvement of BP and
the creation of VA in knowledge-intensive organizations. The main research objectives of
this study were to determine the influence of KMP on the critical BP; identify relationships
between KMP and dimensions of BP (quality, time, costs, etc.); calculate the effect size of
KMP on the change in VA created in knowledge-intensive organizations; measure and
justify empirically the overall VA created by KMP in knowledge-intensive organizations.

This research was based on the contingency theory of BP management that builds on
available research on context-sensitive process management, identifies the main factors
critical for process management, and provides milestones for process evaluation and
optimization [30].

Based on the influence of the KM cycle on BP through process-oriented and VA
perspectives, a research model was proposed, which allows for assessing the creation of
the VA through KM practice by estimating the change in OP. In order to examine this
research model, an empirical study was performed in Lithuanian information technology
(IT) project management companies that used BP in their operations. These companies were
chosen because they operated in a knowledge-intensive industry by developing project
innovations with a clear structure of BP, planning, and control, using information and
communication technologies (ICT), and by applying decision support systems. This study
involved 144 managers from 72 IT organizations. Survey (structured questionnaire) and
statistical analysis methods (one-way analysis of variance (ANOVA); Pearson’s correlation
analysis; multiple regression analysis and mediation analysis; cluster analysis and chi-
square analysis) were applied in this study. Survey analysis was based on statistical
methods, and data analysis was performed with IBM SPSS software.

2. Literature Review
2.1. Measurement Aspects of KMP

Factors of the globalized world have created new challenges, requirements, and
opportunities for building management models for knowledge-intensive organizations
that include sustainability aspects. One of the fundamental questions arises regarding
assessing the added value created by sustainability because, in business, the financial value
is usually assessed [31,32]. In order to combine economic, social, and environmental goals,
business organizations have to perceive value creation holistically, taking into account the
role of knowledge in the economy and seeking an answer to the question of how KM can
contribute to the creation of sustainable value [2]. Complex knowledge potential assessment
and efficient management create preconditions for satisfying changing customer needs and
creating value and uniqueness in the marketplace [33]. KMP is an essential instrument
of cooperation and guarantees of employees in knowledge-intensive organizations in all
business units to increase sustainable development [34]. KMP help ensure the sustainability
of the flow of knowledge in knowledge-intensive organizations [7]. KM cycle has become
equivalent to other main business processes as their application, analysis, optimization,
evaluation, and management become necessary for an innovative, leadership-seeking, and
sustainable organization. Scientists and business practitioners interpreted the importance
of KMP in different ways [9,20]. Classification of KM according to researchers [35], as
well as systematization of KMP according to importance [9,20] were used to distinguish
the main KMP. From various analyzed combinations of KMP, reflected in KM studies
conducted in IT organizations and based on Lithuanian IT organizations” administration
discussion results, four main ones could be singled out as the most critical: knowledge
creation, sharing, storage, and application.

In a dynamic business environment, knowledge-intensive organizations emphasize
the need for KM practice by specifying implementation peculiarities, analyzing intercon-
nections between processes, and searching for more effective and efficient measurement
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tools to assess the impact on organizational outcomes and sustainability. KM practice has
a significant relationship with a sustainable environment, environmental awareness, and
green technological use [36]. Applying KMP creates value and sustainable competitive
advantage in a dynamic environment. For instance, knowledge acquisition through so-
cial media optimizes learning. It encourages idea generation, and for technology-driven
companies that lack resources, this acquisition enables development and sustainability in a
dynamic environment [27]. Comprehensive assessment of KMP has become an inherent
part of a challenging business environment; the need to evaluate the results of the KM cycle
in BP to identify the VA of this practice to organizations has become inevitable [22].

In economics, value is defined as the result of a product, service, or process that brings
benefits. The main models for determining value are based on the relationship between
economic value and OP.

Economic value is commonly measured in both financial and non-financial terms.
Some of the most popular models for measuring economic VA are the Economic Value
Added (EVA) and Value-Added Intellectual Coefficient (VAIC) models. While the EVA
model is based on an organization’s net profit (NOPAT) and weighted average cost of
capital (WACC) and invested capital, the VAIC focuses on VA, not only structural capital
but also human capital.

The difference between economic value and AV is that AV is created through change,
optimization, and improvement of business models, processes, and activities to replace
existing economic value by increasing productivity [37].

In a market economy, the VA of a business is often determined using financial and
non-financial indicators. Financial indexes such as Return on Investment (ROI), Return
On Equity (ROE), Return On Net Assets (RONA), Return On Assets (ROA), Cash Flow
Return On Investment (CFROI), Cash flow (CF), Profit Before Interest, Taxes, Depreciation
and Amortization (EBITDA), Market Value Added (MVA), Debt to Equity ratio (D/E),
Capital Expenses (CapEx), Operating Expenses (OpEx), Company Value (EV), etc., describe
the organization’s retrospective or results already achieved, and non-financial indicators,
which are measured by the following indicators: order evaluation (number of orders
delivered on time), satisfaction (number of satisfied customers), number of defects (number
of defective products or percentage), delivery (time, lost in product delivery), returned
goods (number of returned goods due to poor quality), complaints (number of unsatisfied
customer complaints), innovation (number of new commercial products in the market),
skills (staff skills in developing and producing new products), resource gap planned and
actually used resources), time (time to use automated systems), etc., and which reflect
the internal picture of the organization and point out the perspectives. To determine the
value of the organization and the AV it creates, it is necessary to measure financial and
non-financial indicators.

A review of both financial and non-financial measures of VA shows that VA could not
be calculated on just one side. Financial indicators may be more objective and provide more
accurate figures. Still, they do not reflect the internal picture of the organization, staffing
problems, skills available, distinctiveness, level of opportunities for quality innovation,
etc. Suppose plans to increase financial performance and AV are universal regarding cost
reduction, revenue, and profit growth. In that case, it is not easy to create non-financial VA.

Organizational AV is the added economic value created through changes in the BP [38]
that KM and KMP positively influence. Such a principle allows for refining the AV created
by the organization, which is based not only on financial capital but also on human
resources. In this way, a deeper approach to VA creation and measurement principles is
affirmed, not limited to financial ratios and gross capitalization.

As a result, scientific studies started exploring every KMP’s outcomes and benefits to
knowledge-intensive organizations, such as IT project management companies. However,
assessing the relationship between the KM cycle and organizational BP has become an issue,
as this research objective is still underdeveloped [39]. Furthermore, knowledge-intensive
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industry organizations aim to create a knowledge-based organization that can establish
links between KMP, BP, and OP [40].

Analyzed research models have proven the benefits of KM for organizations, as they
mainly focus on two main aspects: quality and performance. However, these research
models [21,22,24,25,39,41,42] do not allow for comprehensive evaluation of the outcomes of
the KM cycle into BP. For instance, Lee et al. provided a new metric, the KM performance
index, to assess a firm’s KM performance at a point in time. Research results showed that
when knowledge circulation process efficiency increases, the KM performance index will
also expand, enabling firms to become knowledge intensive [41]. Chang and Lin explored
that if firms could manage their knowledge resources effectively, a wide range of benefits
could be reaped, such as improved corporate effectiveness, efficiency, innovation, and
customer service [42]. Handzic and Durmic proposed a conceptual model that merges KM,
intellectual capital, and project management aspects. The model was developed to analyze
how combining KM, intellectual capital, and project management can enhance project
success [25]. Foote and Halawi proposed a conceptual framework that included the project
KM model, which helped identify knowledge sharing in IT software projects [39]. Zaim
et al. explored the relationship between KMP and the impact of KMP performance using a
variance-based theoretical approach instead of a process-based theoretical approach [21].

Another group of scientific studies was focused on research that addressed the assess-
ment of KM based on KMP-oriented perspective to introduce evaluation criteria and even
precise metrics of assessment [38,43-49]. For example, Al-Qarioti researched how variables
such as knowledge accumulation, utilization, sharing practices and ownership identifi-
cation, IT in knowledge capturing and usage of information systems, and knowledge
organization (people, organizational climate, and processes) were related to OP [43]. Al-
rubaiee et al. explored the mediating effect of organizational innovation on the relationship
between KMP and OP [44]. Mousavizadeh et al. showed that KMP implementation, top
management support, and organizational culture positively affect KM business value [38].
Heisig et al. researched how KM can increase employees’ job satisfaction [45]. Novak
proposed a research model concerning relations between KMP (creation, storage, transfer,
and application) and OP and connections between knowledge infrastructure elements
(technology, organizational culture, and structure) and OP, which defined OP with various
performance indicators, from financial to strictly non-financial performance measures, and
as a combination of several different performance indicators [46]. Abdi et al. studied the
direct and indirect effects of organizational culture, KM, and organizational learning on
innovation [47]. Abuaddous et al.’s study showed that KM, including knowledge process
and infrastructure capabilities, positively affected all aspects of OP directly or indirectly [48].
Oufkir and Kassou proposed a model for measuring the performance of KM projects. The
results supported the model designed for KM activities and related interactions [49].

To measure the effectiveness and efficiency of the KMP, it is crucial to consider the
organization’s type, size, business sector, and other aspects [41,50-52]. For instance, Arora
emphasized a balanced scorecard for strategy deployment that can effectively implement
KM by developing and deploying a KM index [50]. Lee et al. proposed a KM performance
index where the knowledge circulation process could affect the efficiency of work processes
and the performance of management activities. Based on the argument regarding the
knowledge circulation process characteristics, it was claimed that the KM performance
index could measure organizational knowledge quality and was related to management
performance [41]. Shannak presented direct KM performance and another way of evaluat-
ing KM performance based on the inclusion of KM strategy. It proposed a categorization
matrix that classifies the performance indicators for potential use in KM performance
measurements [51]. Kuah et al. proposed a Monte Carlo data envelopment analysis model
to measure the stochastic performance of KM. A genetic algorithm was used to determine
the appropriate data collection budget allocation for stochastic variables [52]. The proposed
model is better than a deterministic approach in evaluating the efficiency of KM.
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Based on analyzed studies, assessment of KMPs combined qualitative and quantitative
approaches and specific measurement aspects. There is still a lack of comprehensive
measurement resulting from KM practice influence on BP leading to AV perspective.
Qualitative research is suitable for specifying assumptions laid down in previous research.
The advantages of qualitative research are that it is better suited to evaluate intangible
factors and the relationship of KM with human management aspects, such as culture,
structure, behavior, competencies, etc. Furthermore, qualitative methods are effective when
organizations need to identify the best practices. Quantitative approaches mostly use
statistical techniques, hypotheses, and theory testing. They produce statistical results for
identifying causal relationships. Quantitative research facilitates overcoming shortcomings
related to the researcher’s subjectivity and is mainly used to measure specific KMP and
their effects on BP [53]. Quantitative research in KM often uses metrics as input and/or
output indicators directly related to KMP. The application of various metrics and specific
indicators within the metrics allows for one to evaluate the effectiveness, efficiency, and
quality of KMP and monitor their implementation. Metrics enable the evaluation of the
results both in financial and non-financial terms.

2.2. Evaluation Aspects of Organizational BP

The output of one process transforms into the output of another process as a result;
thus, the disruption of any process affects the activity of other processes and, accordingly,
the results. The process combines material, financial and human resources into a chain
of activities, allowing for achievement, management, and predicting the result. Many
authors classify BP based on various characteristics. Rose distinguished between business
administration and product-specific processes [54]. Moen and Norman paid more attention
to process cyclicity [55]. Scientists try to classify the processes by dividing them into
different classes according to the nature of the processes, whether they are primary or
secondary [56-58]. Classification by BP can identify the organization’s activities and pay
enough attention to each stage of the activity process. APQC (American Productivity and
Quality Center) proposes to classify processes based on their nature and consistency in
each organization by dividing them into two main branches: operating processes and
management and support services. APQC emphasizes its interrelationship and connections
rather than consistency [59]. It helps any process-based business organization identify
the most important BP and easily link them to nearby processes. This study will analyze
the main BP that enables the organization’s creation of value. It will be based on the
authors’ classification of basic BP using the three most essential for IT services developing
organizations: product development processes, product creation processes, and product
sales processes [58].

The methodology of process-oriented perspective evaluation can be widely applied
to measure various processes by measuring their effectiveness and efficiency. Therefore,
the most often used factors and indicators are related to effectiveness, efficiency, and other
performance criteria, determined by the peculiarities of the process itself and the intended
result. Items of the same type used only once in an indicator of a specific process stage
can be included in the overall indicator of the whole process. This enables measuring the
duration and costs of the separate stages and the whole process. The obtained results can
be compared with the respective earlier results of the same organization, with the planned
results, with the results of the local, regional, or global competitors, as well as the best
companies operating in the market; thus, they can be evaluated in respect of time, planning,
and territorial dimension.

Often, the evaluation of process results is linked with the end product or service [56]
presented to the consumer, its real and perceived value, i.e., objective and subjective value.
Aa customer is not interested in the management structure of the organization, its strategic
plans, or its financial structure; they are interested in the outcome, i.e., the value created
for the organization [60]. In the stage of process result, the most often used indicator is the
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number of the items produced or services provided, compliance with the standards set for
that product, and in the case of services, fulfillment of the client’s expectations.

Since process effectiveness and efficiency are most often directly associated with OP,
the following criteria are often used in their measurement: KPI (Key Performance Index)
measures process effectiveness; KSF (Key Success Factors) measures alignment of the
process with the objective, strategy, and goals of the company; KPF (Key Performance
Factor) defines the impact of the process on organizational success through operations; CSF
(Critical Success Factors) reflects the factor of success; KII (Key Improvement Index) defines
the results of the process in terms of quality. PPIs (Process Performance Indicators) are
different from other quantitative indicators; these indicators define dichotomous (yes/no)
variables of a specific process part or even a task.

Every BP is associated with different dimensions, metrics, and ways of implementing
the measurement. Based on a scientific literature review [61-63], every metric consists of a
set of criteria. For example, costs include such criteria as costs of operation and process
costs, and production comprises costs per item; time: process cycle time, order processing
time, production time per time unit, etc.; financial metrics: cash flow, return on equity,
return on investment, margin, profit, etc. Ittner et al. examined the factors influencing the
relative weights placed on CEO bonus contracts’ financial and non-financial performance
measures [63]. The study revealed that the use of non-financial measures increased with the
level of regulation, the extent to which the firm followed an innovation-oriented strategy;,
the adoption of strategic quality initiatives, and the noise in financial measures. Findings
showed no evidence that the choice of performance measures in bonus contracts was
associated with the level of financial distress or the value of CEO equity holdings relative
to salary and bonus. Results also provided no support for the hypothesis that CEOs with
greater influence over the board of directors were more likely to be compensated based
on non-financial measures. Laitamé&ki and Kordupleski’s study aimed to expand busi-
ness leaders’ knowledge of the critical drivers of customer satisfaction and BP excellence
and strengthen their skills in developing profitable growth strategies based on customer
VA [61]. Gaiardelli et al. proposed an integrated framework for after-sales performance
measurement consisting of four levels (business, process, activity and development, and
innovation). They provided an empirical application of the framework to four case studies
that showed a link (explicit or, more often, implicit) between corporate strategic objectives,
after-sales strategies, and after-sales performance measures [62]. Therefore, the proposed
framework could be applied as a tool to base the definition of a company’s after-sales
performance measurement system.

As aresult, there are no unified measurement systems and sets of criteria and indicators
that could be used to measure BP. However, scientists identified the main measurement
metrics, and their applicability for every business sector has to be tested individually.
Appropriately chosen criteria and indicators facilitate the preservation of the direction
toward process improvement, which can measure the process at any stage and obtain both
intermediate and final results.

2.3. Synergy between KM and BP

The relationship between KM and BP became the focus of scientists” and business
practitioners’ attention in the last decade, where many studies addressed the relationship
between KM and OP.

KM and overall effectiveness comprise strategies and practices applied in an organi-
zation. It is a set of knowledge creation, sharing, and application processes to improve
O.P. Both individual case studies and broader-scale research [19,64-68] show a direct re-
lationship between KM and OP. For instance, Ahmed et al. identified the impact of KM
practices, e.g., knowledge acquisition, conversion, application, and protection, on OP.
The study results revealed that KMP resulted in quality customer service, high customer
satisfaction, efficiency in resource utilization, profits, and overall improved OP [64]. Vi-
dovi investigated the link between the quality of KM and the financial performance of
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an organization [68]. Zack et al. researched the relationship between KM practices and
performance outcomes [19]. KM practices showed a direct relationship with intermediate
OP measures, and OP showed a significant and direct connection to financial performance.
There was no critical relationship found between KM practices and financial performance.
Khanal and Paudyal’s survey of financial institutions showed that all BP were related to
KM and helped organizations become innovative [24]; it was directly related to financial
and non-financial OP.

KM relates to financial and non-financial aspects, such as product quality control and
management, innovation, and performance. Zack and Barr proved that KM was related
to organizational functioning (operational competence, customer loyalty, and production
management) and positively affected financial results [69]. They claimed that financial
results demonstrated that companies had to introduce more intermediate measures and
evaluate the overall performance alongside applying the discipline of value management
(operational competence, product leadership, and customer loyalty).

Knowledge and BP are integral elements of organizational success in the dynamic
business environment. Starns and Odom also emphasized that improved OP requires
integrating KM into the company’s management structure and business strategy [70]. BP
can be regarded as a framework of organizational functioning used to attain competitive
advantage. Wu and Chen claim that BP capabilities describe distinctive BP that uniquely
contribute to organizational competence and, as a result, increase the company’s market
value [71]. Rehman et al. showed that KM performs a vital role in analyzing and restruc-
turing BP [72]. KM comprises the identification and integration of knowledge content
relevant to every BP. Considering BP’ capabilities, KM has to be integrated into developing
a business strategy to improve internal and external processes [73].

Research that links these two areas of practice is mainly based on a systematic approach
to an organization or treats the whole organization as a system of processes. However,
to perform a comprehensive analysis of the effect of KM, it was proposed to evaluate the
impact of KMP on specific BP separately. This would determine which KMP has the most
significant impact on each BP and which organizational VA they create.

2.4. A Research Model Evaluating the Influence of KMP on BP

The analysis of KM practice in a dynamic business environment highlighted the
importance of IT for KM activities [8,19], particularly for KMP, and showed that the
measurement of KM lacks a holistic approach. Still, many organizations treat KM as a
supportive activity because they do not assess its actual benefits. In addition, there are very
few conceptual models for researching the influence of KM on BP that could be used as a
basis for empirical research.

The presented analysis of BP in contemporary organizations concludes that modern
organizations tend to adopt a procedural approach to critical BP. Classification of BP
remains complicated due to many different processes and their distinctiveness. The analysis
also showed research gaps in the BP measurement field. This study’s approach to process
measurement allows for a comprehensive and accurate analysis of organizational activities,
classified into many processes. If the measurement comprises the value created by all critical
BP, its average value reflects the value created by all organizations as a system of processes.
At the same time, the measurement enables the analysis of different organizational activities
in a step-by-step manner.

One of the main aspects of researching the influence of KM, emphasized in this study,
is its positive impact on organizational VA. Many studies reported a positive correlation
between KMP and OP, efficiency, intellectual capital, financial indicators, etc. However,
it was rarely analyzed to what extent each KMP impacts specific BP from regarding VA
perspective [24].

Many proposed research models were linked to the relationship between KM and VA.
However, these models were not oriented to identify the influence of KMP on BP, their
optimization and re-engineering, and the VA created in the organization. Brunswicker and
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Vanhaverbeke’s study explored enterprises engaged in external knowledge sourcing, a
form of open inbound innovation. The study indicated that external knowledge sourcing
is sensible for enterprises. It offers performance benefits and can improve innovation
performance in two dimensions: the success of launching innovation and the appropriation
of financial value from new products and services [74].

Salunke et al. showed how B2B service firms manage knowledge to deliver new
VA solutions and, in turn, competitive advantage, addressing calls for research into this
important yet neglected area [75]. Igbal et al. revealed that KM enablers significantly impact
KMP. The results also indicate that KMP influences OP directly and indirectly through
innovation and IC by adding value to the organization [76]. Al Ahbabi et al. underlined
that KMP, knowledge creation, capture and storage, sharing, application, and use positively
impacted operational, quality, and innovation performance in the public sector in the
UAE [77]. Khanal and Paudyal’s stated that KMP correlated with OP through financial
and market results, organizational effectiveness, employee satisfaction, and customer
satisfaction [24]. Paschen et al. showed how the B2B process creates AV with Al support [78].
Scientists represent that the premise of Al is to turn vast amounts of data into information
for superiors” knowledge creation and KM in B2B sales. A research model was developed
based on previous scientific research analysis to measure KMP’s influence on BP leading
to VA creation (Figure 1). The model allows for measuring the impact of every KMP on
crucial BP that contribute to the VA in organizations and the influence of KMP as a whole.
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Figure 1. The research model of the influence of KMP on BP (created by the authors).

It is advisable to evaluate the influence of KMP over a certain period and relate
the evaluation to organizational change, improvement of the situation, and increased
effectiveness. KMP affects individual BP through specific dimensions. Most often, the
effectiveness of BP and its change is measured by the change in quality, production time,
costs, R&D, market share, number of errors, the effectiveness of the process flow, amount
of raw materials, customer satisfaction, and other indicators.

Improvement of these indicators defines the effectiveness of the BP themselves, which,
according to the research model (Figure 1), results from the increasing positive influence
of KMP.

Different perspectives and different measurements and metrics are used to evaluate
organizational processes. For each metric, the authors present different criteria, for example,
costs—criteria for financial metrics such as activity, costs, process costs, cost of producing
one part or creating a service unit; time—process cycle time, order time, production time
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per unit of time, etc. criteria; other financial metrics—cash flow, return on equity (ROE),
return on investment (ROI), return on sales (ROS), margins, profit, etc.

After analyzing the commonly used methodologies, criteria, and indicators, the value
of any BP is based on the measurement of both quantitative and qualitative indicators.
Qualitative indicators are usually associated with emotions: satisfaction of employees and
other members of the organization, motivation, and suitable environment, etc. Quantitative
indicators are associated with the organization’s performance indicators, which always
turn into a financial expression and directly impact performance indicators, such as sales
revenue, long-term and short-term assets, gross and net profit, liabilities, etc.

Research results show that no unified criteria can be used to measure organizational
processes, just as there is no consensus on what methodology or tools to use. However,
key metrics have been identified, and their suitability for each organization should be
checked individually. A correctly selected indicator helps to maintain the direction of
process improvement, allows it to be measured at any step, and measures intermediate and
final results. VA created by BP is analyzed through two dimensions: financial value and
non-financial value. It is advisable to measure the VA not directly but through changes
in BP, specifically, the change of each indicator associated with the process, including its
metrics. In this way, the conceptual model evaluates BP as a mediator between KMP and
financial /non-financial VA. The model can be used to measure VA in many process-based
organizations. However, it should be adapted for each organization type. The specific
process dimensions and metrics depend on the type of business activity and organization,
size, nature of product or service, and other aspects.

3. Materials and Methods

The object of the research is the influence of KMP on the creation of VA by BP in
organizations. The research aims to determine KM’s direct and indirect influence on BP
regarding VA. Objectives of the research are to determine the influence of KMP on the key
BP; identify relationships between KMP and dimensions of BP (quality, time, costs, etc.);
calculate the effect size of KMP on the change in VA created in organizations; empirically
measure and justify the overall VA created by KMP in organizations. Empirical research is
aimed at testing the following hypotheses:

Hypotheses (H1): Every KMP separately has a positive effect on individual BP.
Hypotheses (H2): Every KMP has a positive effect on the VA created in the organization.
Hypotheses (H3): KMP as a whole has a positive effect on the essential BP.

Hypotheses (H4): Change (improvement) of BP increases the VA created in the organization.
Hypotheses (H5): BP acts as a mediator of the positive correlation between KMP and VA.
Hypotheses (H6): Effectiveness of individual KMP depends on organization size.

Following the above-presented conceptual model, we developed a model for empirical
analysis (Figure 2).

I. KNOWLEDGE 1l. BUSINESS Ill. ADDED
MANAGEMENT PROCESSES PROCESSES VALUE
1. Creation Ny 1. Development — 1. Financial Value Added
2. Sharing P 2. Production 2. Non-financial Value Added
3. Storage (1) 3.5ales
4. Application
[ ()
- r — ra
| [ Gee) e

ORGANISATION SIZE

Figure 2. Model for empirical analysis (created by the authors).
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In the first part of the study, respondents were asked to evaluate the changes in KMP
on the -point Likert scale. Mathematical methods were used to calculate the results. In this
part, generalized indicators are used to measure the BP.

Factor analysis was used to determine the loading of every factor and the relationships
between the factors. Correlations were calculated to determine relationships between
variables; multiple linear regression was used to measure the potential positive influence.
Multiple regression is a statistical technique that can be used to analyze the relationship
between a single dependent variable and several independent variables. The objective of
multiple regression analysis is to use the independent variables whose values are known to
predict the value of the single dependent value. Each predictor value is weighed, with the
weights denoting their relative contribution to the overall prediction. The multiple linear
regression formula is presented below [79]:

Y:a+b1X1+b2X3+...+ann (1)

Here, Y is the dependent variable, and Xj, ...., X;; are the n independent variables. In
calculating the weights, a, by, ...., by, regression analysis ensures maximal prediction of the
dependent variable from the set of independent variables. This is usually performed by
least squares estimation. This approach can be applied to analyze multivariate time series
data when one of the variables is dependent on a set of other variables. It is possible to
model the dependent variable Y on the set of independent variables. At any time, given
the independent variables’ values, it is possible to predict the value of Y from Equation (1).

Mediation analysis was used to test hypothesis H5, which states that KMP have a
larger positive influence indirectly through a mediator (BP). K means cluster analysis was
used to determine if the effectiveness of KMP can be dependent on organization size (H6).

In the second part of the study, BP’s owners evaluated BP changes on the same Likert
scale. To evaluate quantitative changes, metrics and indicators characteristic of those
organizations were used. Change of indicators over a set period (At = 3 years) was used to
assess the change in BP. Change in VA was also calculated on the basis of two dimensions
drawn from scientific studies, evaluated by overall indicators and other financial and
non-financial indicators.

The research data analysis included an overall evaluation of the collected data and
scale reliability and validity analysis. Change in KMP in the respondent organizations
was assessed.

Calculations were based on correlation and regression analysis. The first step was to
calculate correlation coefficients. They show relationships between change in individual
KMP and BP, change in individual KMP and VA, and change in individual BP and VA.

Afterward, the statistically significantly interrelated variables were subjected to re-
gression analysis, which was used to evaluate the influence of individual KMP on BP
and VA.

The empirical study used a wide-scale survey of middle-level managers who are own-
ers of every BP addressed by the study. In the survey, the representatives of organizations
were asked to answer questions on the changes in KMP and BP in their organizations
during a set period (3 years), according to criteria of organizational stability [80]. When a
particular process was attributed to one managerial position, but most of the processes were
managed by a person in another position (the actual process owner), the priority to answer
the respective questions was given to the latter. The study was based on the main criteria
of research, such as validity, reliability, objectivity, and representative sample. Validity was
ensured by carefully choosing sampling criteria for organizations and respondents to be
included in the study. Criteria of reliability were met by using ordinal data. Objectivity
was attained by the selected research instrument (survey), where the researcher does not
influence the process and results of the measurement. The representative sample size was
calculated with the Paniotto formula, which gives probability-based calculations for the
extrapolation of sample data to the general population. Analysis of empirical data was
approached with the strategy of the sequential research design. Based on the conceptual
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model of KM’s influence on BP, the following aspects were identified: the key KM and
BP, their components, evaluation indicators, and components of VA and its indicators.
Theoretical analysis results were used to design the quantitative instrument—the survey
questionnaire. The questionnaire aimed to identify the effect of each of the KMPs on BP
through the defined metrics. Indicators for each metric were measured; then, all indicators
were recalculated into the VA created in the organizations.

The sample of organizations was drawn from IT companies operating in Lithuania.
According to the National Register Centre data for 2019, it received financial statements
from 1940 companies whose activities, according to the Classification of Economic Activities
(Lithuanian Statistics), were classified as IT activities. The National Register Centre divides
the areas of activities, which are used to classify all IT companies operating in Lithuania
into further 583 subareas. To represent the characteristics of IT companies, the research
population did not include the following categories of companies:

e According to the area of activity, the research population did not include companies
in which IT is only supportive, instead of direct, income-generating activity, such as
audit, manufacturing, online retail trade, office and stationery supply, wholesale and
retail sale of computer equipment and third-party software retail companies.

e  According to the income size and number of employees, the population included small,
medium, and large companies, constituting 98.3% of the Lithuanian IT market. Micro-
enterprises were not included in the general population because of the assumption
that these companies’ BP are little understood and are not being evaluated, while KMP
is only supportive and not systematic.

By using these criteria, a list of 72 companies was compiled. Based on the assumption
that in each company, owners of the three essential BP are at least two people in different
positions, questionnaires were sent to 144 middle-level managers from the selected 72 IT
companies. Thus, the general population of the research consisted of 144 managers (process
owners) from 72 organizations.

To define the size of a representative sample, a minimum of 105 individuals were
calculated, while the number of returned questionnaires was 108. The period of data
collection was from January to July 2020.

4. Results

Calculation of correlation coefficients showed that relationships between the quality of
the overall KMP and BP (Figures 3-5)—processes of product development (r = 0.425; p < 0.001),
production (r = 0.325; p = 0.001) and sales (r = 0.325; p = 0.001)—are statistically significant.

Vs

’/f,( Knowledge Sharing

u

@
~3| Knowledge Storage ——
&

Product
Development

* p<0.05
“* p<0.01

/
“‘:\| Knowledge Application} ——— Relationship identified
Q

relationship not identified

Figure 3. Structural model: KMP, product development process, and VA (created by the authors).
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Figure 5. Structural model: KMP, product sales process, and VA (created by the authors).

The analysis also confirmed the statistical significance of positive correlations between
individual KMP and BP. A higher evaluation of knowledge creation was related to a
higher evaluation of product development (Figure 3), production, and sales (r = 0.540,
p <0.001; r=0.391, p < 0.001; r = 0.248, p = 0.01). Knowledge sharing was related to product
development (Figure 3) (r = 0.267; p < 0.01) and production (Figure 4) (r = 0.258, p < 0.01),
from knowledge storage to sales (Figure 5) (r = 0.238; p < 0.05).

In the regression model, which was constructed to evaluate the influence of KMP
on product development, the dependent variable is the score for product development;
independent variables are the aspects of KMP, which were shown to be statistically signifi-
cantly correlated with the dependent variable. Calculations with AMOS software helped to
produce a regression equation, which includes only one statistically significant (p < 0.001)
variable—the process of knowledge creation. Calculations with a non-standardized coeffi-
cient showed that an increase in the score for knowledge creation by one would increase the
predicted product development score by 0.266 points (Figure 3). The obtained coefficient of
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determination R? = 0.285. According to Cohen [81], an R? value of 0.12 or lower indicates a
small effect, a value between 0.13 and 0.25 is a medium size effect, while a value of 0.25
and higher is a strong effect.

In the regression model, designed to evaluate the effect of KMP on the process of
production, the dependent variable is the score for the production process; independent
variables are the aspects of KMP, which showed to be statistically significantly correlated
with the dependent variable. The regression equation includes two statistically significant
(p < 0.05) variables: knowledge creation and knowledge sharing processes. Calculations
with a non-standardized coefficient showed that an increase in the score for knowledge
creation by one would increase the predicted production score by 0.217 points (Figure 4)
and the knowledge sharing score by 0.118 points. The obtained coefficient of determina-
tion R? = 0.156, which means that taken together, the scores for knowledge creation and
knowledge sharing explain about 15.6% of the distribution of scores for production. With
standardized coefficients, the effect of knowledge creation is larger than that of knowledge
sharing (3 = 0.354 > 3 = 0.175).

In the regression model, designed to evaluate the effect of KMP on the process of sales,
the dependent variable is the score for the sales; independent variables are the aspects
of KMP, which showed to be statistically significantly correlated with the dependent
variable. The regression equation includes one statistically significant (p < 0.05) variable—
the knowledge creation process. Calculations with a non-standardized coefficient showed
that an increase in the scale for knowledge creation by one would increase the predicted
sales score by 0.115 points (Figure 5). The obtained coefficient of determination R? = 0.098,
meaning that the score for knowledge creation explains about 9.8% of the distribution of
sales scores.

In the regression model, designed to evaluate the effect of KMP on the essential BP,
the dependent variable is the score for the key BP; independent variables are the aspects of
KMP. The regression equation includes one statistically significant (p < 0.05) variable—the
knowledge creation process. Calculations with a non-standardized coefficient showed that
increasing the scale for knowledge creation by one would increase the predicted score for
BP by 0.208 points. The obtained coefficient of determination R? = 0.267, which means that
the forecast equation explains about 26.7 percent of the distribution of the critical BP.

The Relationship between KMP and VA through a Mediating Variable—The Key BP

To establish if BP act as mediators between KMP and the VA indicators, PROCESS me-
diation analysis was used to construct three regression models. The first path (A, depicted
in Figure 6) assesses the influence of KMP on the VA.

MKannoav;Lerﬂg‘:‘t Path A Value
B-0.4685 R*-0.2092 A dded (Y
Processes (X) pea

Figure 6. A direct influence of KMP on the VA (created by the authors).

The second path (B) indicates the influence of KMP on BP, and the third path (C) is the
influence of KMP and the key BP on the VA.

The calculated coefficients indicate that all relationships are statistically significant:
between KMP and VA (p < 0.001), between KMP and the key BP (p < 0.001), and between
KMP and the VA (p < 0.001). Determination coefficients R? indicate that KMP explains
about 20.9% of the distribution of the scores for VA Scores for KMP, together with the
scores for BP, explaining about 30.4% of the distribution of the scores for VA (Figure 7).
Thus, the VA model that includes the mediating variable is more informative. Results of
the Sobel test show that the effect of the mediating variable (BP) is statistically significant
(p < 0.001). KMP has both a direct and indirect effect (through the mediating variable) on
the VA; therefore, we can conclude that it is a case of partial mediation.
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Figure 7. The influence of KMP on the VA through the mediating variable (BP) (created by the authors).

K means cluster analysis showed that, according to the KMP, the companies included
in the survey could be divided into two groups. Here, we present two clusters since, in
these cases, the obtained results are worthy of closer analysis. The first group represents
companies with rather high average scores for knowledge creation, sharing, and storage but
lower scores for knowledge application. On the contrary, knowledge application received
higher scores in the companies of the second group, while the other three processes were
evaluated with lower scores.

Analysis indicates statistically significant differences between the processes of product
development and sales, the overall score for the BP, non-financial indicators of VA, and
the overall VA. In all companies of the first group, these indicators are higher (p < 0.05).
Companies with less than 205 employees are likelier to be in the second group.

Hypothesis testing

Hypothesis (H1): Every KMP separately has a positive effect on individual BP: confirmed (knowl-
edge creation was found to have the most significant impact).

Hypothesis (H2): Every KMP has a positive effect on the VA created in an organization: confirmed,
partially since knowledge sharing and knowledge creation have a strong influence. However, no
statistically significant coefficients were used to prove the relationship between knowledge storage,
knowledge application, and VA.

Hypothesis (H3): KMP as a whole have a positive effect on the main BP: confirmed.
Hypothesis (H4): Change (improvement) of BP increase VA created in organizations: confirmed.
Hypothesis (H5): BP acts as a mediator of the positive correlation between KMP and the VA: confirmed.

Hypothesis (H6): Effectiveness of individual KMP depend on the size of the organization: confirmed.

5. Discussion and Conclusions

The presented theoretical analysis showed that KMPs were related to almost all orga-
nizational activities and were significantly associated with many organizational processes.
Therefore, a theoretical assumption was made that KMP should be evaluated concerning
BP, while methods applicable for improving BP were also relevant to KMP.

In other scientific studies, there is a lack of systematic analysis and scientifically based
answers to which KMP is the most important for effective and efficient organizational
performance. The conceptual model facilitates the assessment of the impact of KMP on the
critical BP individually or as the whole cycle for creating VA.

The authors’ systematic analysis of KMP made it possible to distinguish the four
most crucial KMP: knowledge creation, sharing, storage, and application. The broad set of
organizational processes, lack of a process-oriented approach, and various combinations of
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indicators did not allow the application of universal methodologies to evaluate, measure,
and improve BP and their connections with KM practices. Using the comparative analysis
of the iteration, the authors highlighted key BP characteristics of product development,
production, and sales. Six essential dimensions were distinguished for evaluating each
process: quality, time, costs, financial indicators, productivity, and efficiency.

An empirical study showed that the critical KMP functioned together as one system
in IT organizations:

e  Correlational analysis showed that KMP positively affected the essential BP; the
knowledge creation process positively affected product development, production, and
sales processes. Knowledge sharing had a weaker effect on product development and
production processes.

e  Multiple regression analysis showed that KMP as a whole KM cycle positively affected
the VA created in knowledge-intensive organizations by the critical BP.

e  Mediation analysis confirmed that KMP had a more substantial effect on the VA when
they were integrated into other BP.

e VA was most strongly affected by two of the analyzed KMP: knowledge creation and
knowledge sharing.

e  Analysis of the effects of KMP on VA in IT organizations of different sizes and grouping
them into clusters demonstrated that middle and small-sized organizations focused
more on knowledge creation, sharing, and storage. In contrast, large organizations
paid more attention to knowledge application.

The results of the empirical study confirmed the practical relevance of the conceptual
model of the influence of KMP on BP. The model could be applied to improve separate KMP,
improve the critical BP’s effectiveness, and thus increase the financial and non-financial VA
created in knowledge-intensive organizations.

KMP had positive relationships with many organizational process dimensions. It
had the most substantial relationship with the product development process’s quality,
time, and cost dimensions. Product manufacturing dimensions such as quality, resources,
and delivery had direct connections with KMP, and the most important relationships of
the product sales process were determined for the dimensions of financial results and
process efficiency.

The main study limitations were related to a specific set of KMP, and BP linked to
knowledge-intensive industries in a particular geographical area and sector. The first
limitation of this study was connected with one specific combination of KMP focused only
on four KMP (knowledge creation, storage, sharing, and application) and BP (development,
production, sales) to the knowledge-intensive industry where different business sectors
and organizations can underline other necessary combinations of KMP and BP. The second
limitation was related to the Lithuanian IT sector since the survey was conducted in the
Lithuanian IT sector, limiting the generalization of the results. Future research directions
could explore different business sectors with a common economic, social and cultural
background in other geographical regions, for instance, Baltic countries. Another future
research direction could be applying the research methodology in project-based organiza-
tions that use a process-based management approach and improving the measurement of
KMP. It should be performed not only through indicators of organizational processes but
also by applying other mediators. Expansion in this field of research could be achieved by
measuring the impact not only on KMP but also on additional KM activities. Measurement
of KM and organizational indicators should be based more on objective values, and the
obtained values should be checked using the triangulation method.
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