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Abstract

In the context of the IT productivity paradox, this study examines how formal IT governance (ITG) and
the institutionalized use of economic metrics for IT evaluation relate to the organizational outcomes of
technological innovations in enterprises operating in Slovakia. While prior research confirms the
importance of ITG and systematic IT evaluation separately, limited evidence explains whether the ITG-
outcome relationship is direct or operates indirectly through economic evaluation routines, particularly
in Central and Eastern European settings. Drawing on a cross-sectional questionnaire survey of 286
enterprises, the study applies descriptive statistics, Mann-Whitney U tests, chi-square tests of
independence, binary logistic regression, and a bootstrap mediation analysis with 5,000 resamples. The
results show that organizations with formal ITG exhibit a significantly stronger strategic positioning of
ICT (OR = 3.445, p < .001), while the use of economic metrics is associated with higher perceived
benefits of technological innovations for competitiveness, responsiveness to market changes, and
competitive advantage. In the multivariate model, formal ITG did not directly predict reported
operating cost reduction, whereas the use of economic metrics remained a significant predictor (OR =
4.576,p <.001). The mediation analysis confirmed an indirect-only mediation pattern, with a significant
indirect effect (ab = 2.09, 95% CI [0.82, 4.76]) and a non-significant direct effect. The findings support
the resource complementarity perspective and suggest that governance structures create value
primarily when combined with systematic economic evaluation routines.
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Introduction

The digitization of business processes has
become a strategic imperative for organizations
seeking to increase operational efficiency and
maintain competitiveness in a fast-paced,
technology-driven environment (Adomako &
Nguyen, 2023; Rubio-Andrés et al, 2025). In
today’s environment, technologies are no longer
an end in themselves but a means of creating
value. However, their contribution to
organizational effectiveness depends on the
digital transformation strategy and how IT
resources are governed and managed (Rubio-
Andrés et al,, 2025).

A key mechanism for achieving these goals is IT
governance (ITG), defined as a set of leadership,
organizational structures, and processes
ensuring that IT within the organization supports
and advances strategies and objectives (Tahar et
al, 2021; Karatas & Cakir, 2024). Effective ITG
provides the stable, secure platform and
business-IT alignment necessary to extract real
value from technology investments (Harguem,
2021; Panda, 2022). The presence of formal
structures is considered an indicator of ITG
maturity and a prerequisite for its strategic
effectiveness (Harguem, 2021; Pashutan et al,,
2022).

Despite investments in digitalization,
organizations still struggle to demonstrate the
concrete and measurable value of IT (Téhdnen et
al,, 2020). The IT productivity paradox suggests
that IT investments alone do not automatically
lead to increased organizational performance
(Schweikl & Obermaier, 2022). An explanation is
offered by the theory of resource
complementarity. IT creates value only in
combination with complementary organizational
resources, such as governance mechanisms and
systematic economic evaluation (Schweikl &
Obermaier, 2022; Tohonen et al, 2020).
Evaluating IT benefits is challenging due to its
intangible nature, the time lag between
implementation and results, and the distinction
between technical efficiency and strategic
business performance (Téhdnen et al, 2020;
Yang et al,, 2025).
Technological  innovations and  process
digitization can lead to increased operational
efficiency, agility in responding to market
changes, and a strengthened competitive
position (Adomako & Nguyen, 2023). These

benefits do not materialize automatically. They
depend on how technological initiatives are
managed, aligned with business objectives, and
systematically evaluated (Pashutan et al., 2022).
This article is based on the assumption that
formal ITG and the institutionalized use of
economic metrics for IT evaluation represent key
organizational prerequisites for transforming
ICT into a strategic role, achieving higher
perceived benefits from innovation, and
effectively reducing operating costs (Harguem,
2021). From the perspective of dynamic
capabilities (Harguem, 2021), it can be assumed
that the relationship between ITG and
organizational outcomes may not be direct. It
may be mediated by a system of economic
evaluation that enables the transformation of IT
investments into concrete, measurable benefits.

This article empirically tests whether the
relationship between formal ITG and reported
organizational outcomes is mediated by the
systematic use of economic IT evaluation
metrics. Attention is paid to verifying the
robustness of the identified mediation pattern
after accounting for organization size and sector,
which the literature defines as significant
contextual factors of digital transformation. The
article contributes to the IT business value
literature by integrating formal governance
structures, economic evaluation routines, and
perceived organizational outcomes within a
single mediation-based empirical model.

Theoretical Background

The present study builds on three
complementary theoretical perspectives that
jointly explain how IT governance translates into
organizational outcomes: the resource-based
view (RBV), the dynamic capabilities perspective,
and resource complementarity.

The resource-based view (Barney, 1991) argues
that sustained competitive advantage arises from
organizational resources that are valuable, rare,
inimitable, and non-substitutable. Applied to
information systems, Wade and Hulland (2004)
emphasize that IT assets become strategically
relevant only when bundled with
complementary  organizational capabilities;
neither IT resources nor management practices
are sufficient in isolation. Bharadwaj (2000)
extends this logic by defining IT capability as the
combined set of IT infrastructure, human IT
resources, and IT-enabled intangibles, showing
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that this bundle, rather than IT spending alone,
predicts superior firm performance.

The dynamic capabilities perspective (Teece,
Pisano and Shuen, 1997; Eisenhardt and Martin,
2000) focuses on the firm's ability to integrate,
build, and reconfigure internal and external
competences to address rapidly changing
environments. In the IT context, formal ITG
structures can be understood as organizational
routines that enable sensing, seizing, and
reconfiguring of IT resources in response to
changing business requirements. Harguem
(2021) explicitly links ITG mechanisms to
dynamic capabilities, arguing that structural and
process-based ITG develops IT management
capabilities, which in turn enable strategic
business-IT alignment and organizational
performance.

Resource complementarity theory (Melville,
Kraemer and Gurbaxani, 2004; Schweikl and
Obermaier, 2022) synthesizes these insights by
explaining the IT productivity paradox. IT creates
value only when combined with complementary
organizational, human, and managerial
resources. Kohli and Grover (2008) further argue
that the value of IT evolves from efficiency gains
to strategic enablement and requires
organizational mechanisms, notably governance
and evaluation routines, to be realized in
practice.

Together, these perspectives motivate the
central theoretical argument of this study: formal
ITG establishes the structural precondition for
strategic IT wvalue, but actual translation of
governance into measurable organizational
outcomes depends on systematic economic
evaluation of IT investments as a complementary
routine. This yields a mediated relationship in
which economic evaluation carries the
governance-outcome linkage, rather than an
immediate direct effect of structural governance
on reported cost savings.

Empirical tests of such mediation typically follow
the Preacher and Hayes (2008) bootstrap
approach, which provides robust estimates of
indirect effects without the distributional
assumptions required by older Baron and Kenny
(1986) causal-steps logic. The typology of Zhao,
Lynch and Chen (2010) further distinguishes
between indirect-only (formerly full),
complementary  (formerly  partial), and
competitive mediation patterns, providing a
more nuanced interpretive framework than the

traditional full-versus-partial dichotomy. This
theoretical apparatus guides both the hypotheses
developed below and the mediation analysis
reported in the Results section.

Literature Review

IT is considered a prerequisite for organizational
success, as it influences how firms create and
capture value and how they respond to
competitive pressures (Elazhary et al., 2023;
Kumar et al,, 2024).

ITG is an integral part of corporate governance
and management, encompassing leadership,
organizational structures, and processes that
ensure IT supports and advance the
organization’s strategies and objectives (Karatas
& Cakir, 2024; Harguem, 2021; Tahar et al,
2021). Unlike IT management, which focuses
primarily on the operational management of IT
services and current IT operations, ITG has a
broader strategic orientation. It focuses on the
direction of IT, its transformative role, and
alignment with business needs (Karatas & Cakir,
2024). In practice, ITG relies on recognized
frameworks that provide a structured approach
to IT management. Patterson (2020) identifies
COBIT 5 as the dominant governance framework,
which maps 37 processes to business
imperatives and integrates Val IT principles for
evaluating IT investments. ITIL is also frequently
cited as a framework for IT service management,
complementing COBIT’s strategic orientation
with an operational dimension (Karatas & Cakir,
2024; Patterson, 2020).

Effective ITG is most understood through three
types of mechanisms: structural, process-based,
and relational (Karatas & Cakir, 2024; Harguem,
2021). Structural mechanisms involve the
creation of organizational units, formal roles, and
responsibilities, while process mechanisms
relate to the formalization of strategic IT
planning, monitoring, and control (Harguem,
2021; Karatas & Cakir, 2024; Elazhary et al,,
2023). The presence of a separate IT department
or a formal managerial role can thus be
considered a manifestation of higher ITG
formalization and one of the indicators of
organizational maturity (Harguem, 2021;
Elazhary et al,, 2023).

From a theoretical perspective, the relationship
between ITG mechanisms and organizational
outcomes is increasingly explained through
dynamic capabilities. Harguem (2021) proposes
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a framework in which structural, process, and
relational ITG mechanisms develop IT
management capabilities, which in turn enable
strategic alignment of IT with the business and
lead to organizational performance. Panda
(2022) found that strategic alignment between
IT and business supports organizational
performance, with organizational agility acting
as a significant mediator. Elazhary et al. (2023)
add to this finding by noting that ITG influences
organizational agility through IT capabilities,
with market turbulence remaining a significant
moderator.

The central goal of ITG is to achieve strategic
alignment between business and IT—that is, a
state in which IT priorities, objectives, and
decisions are coordinated with corporate
strategy and support the creation of value from
IT investments (Harguem, 2021; Patterson,
2020). A higher level of formalization of
governance mechanisms is associated with IT
becoming a strategic partner of the organization
that actively contributes to the achievement of
corporate goals. Therefore, we hypothesize that
the existence of formal ITG will be positively
associated with the strategic role of IT in the
organization (H1).

It is increasingly important for management to
demonstrate IT business value, ie., the
contribution to organizational performance at
both the operational and strategic levels
(Schweikl & Obermaier, 2022; Maia & Frogeri,
2023). Measuring these benefits is challenging, as
the impacts are often intangible, indirect, and
manifest with a time lag between investment and
outcome (T6honen etal,, 2020; Yang et al., 2025).

The Solow paradox describes a situation where
IT investments do not automatically lead to
increased organizational performance. Based on
an integrative review of 227 studies, Schweikl
and Obermaier (2022) show that the key to
explaining this paradox is the concept of resource
complementarity. IT creates value only in
combination with complementary organizational
resources, such as managerial capabilities,
organizational  culture, and governance
mechanisms. Tohonen et al. (2020) add that the
value of IT is systemic and emerges from
interactions between IT and the organizational
context, while traditional financial metrics often
fail to capture this complexity. These findings
suggest that the mere existence of ITG may be
insufficient without a systematic economic
evaluation of IT.

Economic metrics for IT evaluation are not
merely financial indicators but also tools that can
support more economically rational decision-
making regarding IT investments (Téhonen et al,,
2020; Karatas & Cakir, 2024). Their systematic
use can help better assess the expected benefits
of technology projects and reduce uncertainty
(Tohonen et al., 2020; Pashutan et al.,, 2022).

Although financial evaluation cannot fully
capture all intangible effects of IT, its use can
contribute to greater consistency and
transparency in IT resource management
(Schweikl & Obermaier, 2022). We hypothesize
that the use of economic metrics for IT evaluation
is associated with higher perceived benefits of
technological innovations (H2).

Technological innovations and  process
digitization are significant factors in business
modernization, as they contribute to process
transformation, increased efficiency, and
improved organizational performance (Kumar et
al,, 2024; Rubio-Andrés et al., 2025). The benefits
of these innovations are primarily associated
with strengthening competitiveness, better
responding to changing market conditions, and
strengthening competitive advantage (Rubio-
Andrés et al, 2025; Elazhary et al, 2023).
Digitalization fosters organizational agility, that
is, the ability to respond flexibly to changes in the
environment and adapt resources and processes
(Elazhary etal.,, 2023). Technological innovations
can also have cost implications, as automation
and process optimization are often associated
with increased operational efficiency and
reduced costs (Rubio-Andrés et al., 2025).

Therefore, we hypothesize that the use of
economic IT evaluation metrics mediates the
relationship between formal ITG and reported
reductions in operating costs resulting from
technological innovations. While formal ITG
creates the structural framework for managing
innovations, systematic economic evaluation
represents the complementary routine through
which governance is translated into measurable
cost outcomes. (H3).

The literature on business-IT misalignment
examines the consequences of insufficient
alignment. Ori and Szabé (2024) identify that
misalignment leads to reduced organizational
performance, suboptimal use of IT, and the
organization’s inability to respond to changes in
the external environment. The authors
emphasize the dominant role of the Henderson-
Venkatraman Strategic Alignment Model (SAM)
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as the theoretical foundation for this field and
note that the absence of formal governance
mechanisms is one of the main causes of
misalignment.

The relationship between ITG and organizational
outcomes must be assessed regarding the
organization’s context. The appropriateness of
governance mechanisms may vary depending on
the size of the organization and other
organizational characteristics, with firm size and
sector often considered as control variables
(Harguem, 2021; Merin-Rodrigafiez et al., 2024)
(H4).

Research Framework and Methodology

This article verifies whether formal ITG and the
use of economic IT evaluation metrics are
associated with more favorable organizational
outcomes in companies in Slovakia. The research
focuses on the relationship between the
existence of formal ITG and the strategic role of
IT in the organization, on the association
between the use of economic IT evaluation
metrics and the perceived benefits of
technological innovations, as well as on assessing
whether these relationships persist even after
controlling for organization size and sector. The
following null and alternative hypotheses were
formulated:

H1,: There is no positive association between the
existence of a formal ITG, operationalized as the
presence of a separate IS/IT department or an IT
manager, and the strategic role of ICT in the
organization.

H1: There is a positive association between the
existence of a formal ITG, operationalized as the
presence of a separate IS/IT department or an IT
manager, and the strategic role of ICT in the
organization.

H2,: Organizations that use economic metrics for
IT evaluation do not report higher perceived
benefits of technological innovations in terms of
competitiveness, responsiveness to market
changes, and competitive advantage.

H2: Organizations that use economic metrics for
IT evaluation report higher perceived benefits of
technological innovations in terms of
competitiveness, responsiveness to market
changes, and competitive advantage.

H3,: The use of economic IT evaluation metrics
(e.g., ROI, TCO, OPEX, CAPEX) does not mediate
the relationship between formal ITG and
reported reductions in operating costs resulting
from technological innovations.

H3: The use of economic IT evaluation metrics
(e.g, ROI, TCO, OPEX, CAPEX) mediates the
relationship between formal ITG and reported
reductions in operating costs resulting from
technological innovations.

H4,: After controlling for organization size and
sector, the associations between formal ITG, the
use of economic IT evaluation metrics, the
strategic role of ICT, and reported operating cost
reduction do not persist.

H4: After controlling for organization size and
sector, the associations between formal ITG, the
use of economic IT evaluation metrics, the
strategic role of ICT, and reported operating cost
reduction persist.

Fig. 1 summarises the research framework. It
positions formal IT governance as the
independent variable, the institutionalized use of
economic IT evaluation metrics as the mediator,
and three organizational outcomes as dependent
variables: the strategic role of ICT, perceived
innovation benefits, and reported operating cost
reduction. Hypotheses H1 and H2 test the direct
relationships from formal ITG to the strategic
role of ICT and from economic evaluation to
perceived innovation benefits, respectively.
Hypothesis H3 operationalises the mediation
chain: path a captures the effect of formal ITG on
the use of economic evaluation, path b captures
the effect of economic evaluation on operating
cost reduction, and ¢’ denotes the residual direct
effect of formal ITG on cost reduction. Hypothesis
H4 asks whether the associations between
formal ITG, the use of economic IT evaluation
metrics, the strategic role of ICT, and reported
operating cost reduction persist after controlling
for organization size and sector.
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H1 (+)

‘ Strategic role of ICT

{ (ICTSTRAT)

a (H3)

Formal IT Governance
(ISITDEPT)

Economic IT Evaluation

(ITCOSTANYMETR: ROI, TCO, CAPEX, OPEX)

H2 (+)

Perceived innovation benefits

ISCOMPET, ISMARKET, I5ADVANT

¢ (n.s.): direct effect

—— ik

‘Operating cost reduction

(TECHCOSTYN)

—— Hypothesized direct path (significant)
==+ ¢ direct effect (non-significant)

Contral variables (H4 robustness): organization size, industry sector

Fig. 1. Research framework — mediation model of IT governance, economic IT evaluation, and
organizational outcomes. Indirect effect ab = 2.09, 95% bootstrap CI [0.82, 4.76]. Source: prepared
by the authors.

This study employed a quantitative, cross-
sectional research design based on a
questionnaire survey administered to business
organizations operating in Slovakia. Given the
exploratory character of the research and the still
limited empirical evidence on firm-level ITG and
Industry 5.0 implementation in Central European
economies, non-probability convenience
sampling was used. The firm served as the
primary unit of analysis, and data were collected
from organizational respondents representing
enterprises of different sizes, ownership
structures, and sectors of economic activity.

The questionnaire was administered online
between January and June 2025. It comprised
multiple thematic blocks covering digital
maturity, information strategy, ITG, IT economic
evaluation, readiness and need for Industry 5.0,
implementation  barriers, and perceived
organizational outcomes. The item pool was
developed from the literature review and
adapted to the Industry 5.0 and ITG context.
Perceptual items were measured on seven-point
ordinal scales ranging from 0 (not important /
insignificant / none) to 6 (very important /
strategic). Binary indicators (e.g., the existence of
a formal IS/IT unit, or the use of economic IT
evaluation metrics) were captured using single
questionnaire items.

After data screening, 286 complete and usable
responses were retained for the analyses
reported in this study. Although the resulting
sample is analytically informative and
heterogeneous across firm size, ownership
structure, and sector of economic activity, the use
of convenience sampling means that the results
should be interpreted as analytically informative
rather than statistically representative of the
entire population of firms operating in Slovakia.

The ORGSIZE variable was derived from the
number of employees (EMPS2024) according to
enterprise size criteria based on European
Commission Recommendation 2003/361/EC
(European Commission, 2003). Organizations
were classified as micro-enterprises (up to 9
employees) - 21%, small enterprises (10-49
employees) - 29.7%, medium-sized enterprises
(50-249 employees) - 23.8%, and large
enterprises (250 or more employees) - 25.5%.

The original sector variable was transformed
into broader analytical blocks
(SECTORIND_TRANSFORMED, reduced from 19
NACE-based categories into 6 analytical blocks)
because the detailed categories had low
frequencies and could lead to unstable estimates.
Classifications derived from NACE are
aggregated into broader sectoral groups
according to the analytical objective of the study.
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Table 1. Frequency table by transformed sector variable

Sector category (SECTORIND_TRANSFORMED) n %
Manufacturing / Industry 62 | 21.7
Construction 22 7.7
Trade + Transportation + Accommodation 69 | 24.1
Information + Finance + Professional Services 74 | 259
Public / Education / Health 22 7.7
Other services 37 | 129
Total 286 |100.0

Variables capturing the formal and substantive
aspects of ITG were used in hypothesis testing.
The existence of a separate IT department or IT
manager (ISITDEPT; 0 = no, 1 = yes) was used as
the key independent variable. The strategic
position of ICT in the company was
operationalized by the variable ICTSTRAT,
measured on an ordinal scale from 0 to 6, where
higher values indicate a more strategic role for
ICT. The area of economic evaluation of IT was
captured through indicators of the use of TCO,
ROI, CAPEX, and OPEX metrics, whereby for
analytical purposes it was possible to work either
with a binary indicator of the use of at least one
metric (ITCOSTANYMETR) or with the number of
metrics used (ITCOSTCOUNT). Performance and
perceptual effects of digitalization and readiness
for Industry 5.0 were tracked using nine items
measured on an ordinal scale from 0 to 6. These
items captured the required level of investment
for the transition to Industry 5.0 (ISINVEST),
environmental sustainability (ISENVSUS), the
organization’s future competitiveness
(ISCOMPET), employee readiness in terms of
education and skills (I5STRAING), reduction of
errors and complaints (ISERRCOM), ability to
respond to market changes (ISMARKET), ability
to anticipate and manage risks (ISRISKMG),
improvement of logistics and supply chains
(ISLOGSUP), gaining a competitive advantage
through modern technologies (I5ADVANT), and
also the variable TECHCOST, expressing the
percentage reduction in operating costs resulting
from technological innovations.

The Mann-Whitney U test was used to test H1 and
H2, since in both cases the independent variables
divided the sample into two independent groups
and the dependent variables were measured on
an ordinal scale from 0 to 6. For H1, the
relationship between the existence of an IT
department (ISITDEPT) and the degree of

strategic ICT alignment (ICTSTRAT) was
analyzed. H2 examines the relationship between
the use of economic metrics for IT evaluation
(ITCOSTANYMETR) and indicators of the
perceived benefits of technological innovations
(ISCOMPET, ISMARKET, I5ADVANT). Testing
was performed separately for each dependent
variable. p-values were adjusted using the Holm-
Bonferroni procedure. In both cases, the
parametric assumption was also examined; for
H1, Levene’s test indicated a violation of
homogeneity of variances, while, for H2, this
assumption was not violated. Given the ordinal
nature of the variables, a nonparametric test was
chosen as the primary analytical procedure in
both cases. Effect size was also included in the
interpretation to assess the practical significance
of the observed differences (Altman & Bland,
2009; MacFarland & Yates, 2016).

The choice of tests for H3 was based on the type
of variables analyzed. Since TECHCOSTYN is a
binary  variable and ISITDEPT and
ITCOSTANYMETR are dichotomous variables,
chi-square tests of independence were used to
verify bivariate relationships (Poldrack, 2018).
To assess the combined effect of both factors, a 4-
category typology was created and analyzed
using the same test, with the interpretation of
individual cells supplemented by standardized
residuals. Binary logistic regression was used for
multivariate hypothesis testing, which allowed
modeling the probability of TECHCOSTYN = Yes
while simultaneously accounting for other
variables (Harris, 2021).

H4 was tested using binary logistic regression.
The dependent variable was TECHCOSTYN (0 =
no, 1 = yes). ISITDEPT and ITCOSTANYMETR
were included as main predictors, and ICTSTRAT
was included in the extended model; control
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variables consisted of ORGSIZE and economic
activity sector. ICTSTRAT was treated as a
contextual organizational characteristic in the
extended specification rather than as a purely
exogenous control variable; its inclusion
therefore serves as a robustness check of
whether the observed associations persist when
the strategic positioning of ICT within the
organization is taken into account. This approach
is suitable for a dichotomous dependent variable
and a combination of binary, categorical, and
ordinal predictors (Harris, 2021).

As a supplementary analysis, a binary logistic
regression was also estimated for H1 with the
dichotomized dependent variable ICTSTRAT (= 4
vs. < 4) and the predictors ISITDEPT, ORGSIZE
(log-transformed), sector, and ownership, to
verify the robustness of the bivariate finding in a
multivariate setting. The quality of all logistic
regression models was assessed using several
diagnostic indicators: the omnibus test
(likelihood ratio x*) to verify the overall
significance of the model, Nagelkerke's R? and
Cox & Snell R? to assess explained variance, the
Hosmer-Lemeshow test to evaluate model fit,
and a classification table (accuracy, sensitivity,
specificity) to assess the model's predictive
ability. Effect size for chi-square tests was
evaluated using the Phi coefficient (for 2 x 2
tables) and Cramer's V (for larger tables).

Although the nine items (ISINVEST, ISENVSUS,
ISCOMPET, ISTRAING, ISERRCOM, ISMARKET,
ISRISKMG, I5LOGSUP, I5ADVANT) capture
distinct dimensions of perceived organizational
impact, they share a common underlying
construct, namely the overall perceived
organizational impact of Industry 5.0
transformation. Treating these items as a
composite scale is consistent with prior
empirical practice in IT business-value and
organizational-readiness research, = where
aggregated perceptual indicators are used to
assess internal consistency of higher-order
constructs (Hair et al, 2019; Nunnally &
Bernstein, 1994). Cronbach's alpha for the nine-
item composite was o = 0.915, indicating
excellent internal consistency. A sub-scale
constructed from the three H2 outcome items
(ISCOMPET, IS5MARKET, and I5ADVANT),
representing perceived competitive benefits of
technological innovation, yielded a = 0.827, also
indicating high internal consistency. Convergent
validity was further supported by the average
Spearman inter-item correlation of = 0.534 (all
p < 0.001), with the strongest pairwise
correlations between ISMARKET and I5SRISKMG

(p = 0.825), ISMARKET and ISERRCOM (p =
0.806), and ISMARKET and ISADVANT (p =
0.674). The remaining variables (ISITDEPT,
ITCOSTANYMETR, ICTSTRAT, TECHCOSTYN)
were measured as single-item indicators, for
which reliability assessment through Cronbach's
alpha is not applicable.

To assess common method bias (CMB), Harman's
test was performed using a one-factor model.
Unrotated PCA was applied to the 9 Likert scale
items from the question: Performance and
perceptual effects of digitalization and readiness
for Industry 5.0. The results showed that the first
component explained 59.89% of the total
variance, exceeding the conventional threshold
of 50%. This indicates a moderate CMB effect,
which may overestimate correlations by
approximately 10-15%. At the same time,
however, a multi-factor structure was identified
(second component = 11.35%, third = 6.58%),
suggesting that not all variance is method
related.

Multicollinearity among the predictors was
tested using variance inflation factors (VIF). All
VIF values were well below the conventional
threshold of 5.0: ITG (VIF = 1.564), economic
metrics (VIF = 1.214), organization size (VIF =
1.582), sector (VIF = 1.041), and ownership (VIF
=1.150).

To formally assess whether the relationship
between formal ITG and organizational outcomes
is mediated by the systematic use of economic IT
evaluation metrics, a bootstrap mediation
analysis was performed following the Preacher
and Hayes (2008) PROCESS Model 4 framework.
Compared with the causal-steps approach of
Baron and Kenny (1986), bootstrap resampling
provides more robust indirect-effect estimates
without distributional assumptions (Hayes,
2017). The resulting pattern is interpreted using
the typology of Zhao, Lynch and Chen (2010),
which distinguishes between indirect-only,
complementary, and competitive mediation
rather than the traditional full-versus-partial
dichotomy. Because all three analytic variables
(X, M, Y) are binary, the mediator and outcome
models are estimated as logistic regressions; the
indirect effect is computed as the product of path
coefficients on the log-odds scale. Confidence
intervals for direct, indirect, and total effects are
obtained from 5,000 bootstrap resamples (95%
percentile method). Covariates in both path
equations include ICTSTRAT, organization size,
and the aggregated sector variable, mirroring the
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controls used in the multivariate regressions

reported for H3 and H4.

Results and Discussion

H1 hypothesized a positive association between
the existence of a formal ITG and the strategic
role of ICT in the organization. For empirical
verification, the Mann-Whitney U test was used
to compare the distribution of values for the
ICTSTRAT variable between organizations with
and without a formal ITG.

Table 2. Comparison of the strategic position of IT based on the existence of a separate IT
department or IT manager

Variable Group | n |Median| Mean |SD| U p | rbc
0.546
[CTSTRAT No 108| 4.00 3.61 |1.37]4366]<.001
[CTSTRAT Yes |178] 5.00 494 11.09
The analysis confirmed a statistically significant 6.769], p < .001). Organization size (log-

difference in the ICTSTRAT variable, U = 4366, p
< .001, with organizations having a formal ITG
exhibiting a higher level of the strategic role of
ICT (Mdn = 5.00; M = 4.94; SD = 1.09; n = 178)
than organizations without a formal ITG (Mdn =
4.00; M =3.61; SD =1.37; n = 108). The observed
effect was also substantively significant in terms
of effect size (rank-biserial correlation /rbc/ =
.546). The distribution of ICTSTRAT was skewed
towards higher strategic perception, with 27.3%
of respondents choosing the maximum value (6 =
Strategic) and only 1.0% choosing 0 (None).
Based on these results, H1 was supported.

A supplementary binary logistic regression
confirmed the robustness of this finding. The
model with ITG as the main predictor (controlled
for size, sector, and ownership) was statistically
significant, x?(4) = 42.85, p <.001, Nagelkerke’s
R*> = 0.139. The Hosmer-Lemeshow test
confirmed good model fit with the data (x? = 7.67,
p = .467). Organizations with a formal ITG were
3.4 times more likely to have a strategic
perception of ICT (OR = 3.445, 95% CI [1.754-

transformed employees) also emerged as a
significant predictor (OR = 1.282, p = .012),
indicating that larger organizations tend to
exhibit a more strategic perception of ICT. The
model’s overall classification accuracy reached
76.2% with a sensitivity of 93.9%.

These results are consistent with empirical
findings in the literature. Elazhary et al. (2023)
found that ITG positively influences IT capability
(B = 0.697, p < 0.01), which in turn enhances
organizational agility. Tahar et al. (2021)
reported a significant direct effect of ITG on
organizational performance (B = 0.259, p =
0.009), which is comparable to our finding OR =
3.445. Panda (2022) also confirmed that
strategic alignment between IT and business
predicts organizational performance, with
organizational agility acting as a significant
mediator. Our findings thus support the broader
consensus that formal ITG is an important
predictor of the strategic importance of ICT in
organizations.
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Fig. 2. Distribution of ICTSTRAT values by the existence of formal ITG (ISITDEPT).

H2 hypothesized that organizations using
economic metrics for IT evaluation would report
higher perceived benefits of technological
innovations in terms of competitiveness,
responsiveness to market changes, and

competitive advantage. The Mann-Whitney U test
was used for verification, specifically for the
variables ISCOMPET, ISMARKET, and
ISADVANT; in multiple testing, p-values were
adjusted using the Holm-Bonferroni procedure.

Table 3. Differences in perceived benefits by use of economic metrics

Variable IGroup [n [Median [Mean sp [u |p rbc
[5SCOMPET No 119| 3.00 3.21 |1.86|5734|<.001|0.423
[SCOMPET Yes |167| 5.00 456 |1.55

[SMARKET No 119] 3.00 2.76 11.89]6428|<.001]0.353
[SMARKET Yes |167| 4.00 392 |1.67

[SADVANT No 119| 3.00 2.76 11.85]6514|<.001]0.344
[SADVANT Yes |167| 4.00 3.89 |1.76

The results confirmed statistically significant
differences between organizations that use
economic metrics for IT evaluation and those that
do not, in all three areas examined. For the
ISCOMPET variable, a significant difference was
found (U = 5734, p < .001), with organizations
using economic metrics achieving a higher
median (Me = 5) than those not using them (Me =

3). The effect size was moderate to large (rbc =
0.423).

For the ISMARKET variable, the difference was
also statistically significant (U = 6428, p <.001).
Organizations using economic metrics reported
higher values (Me = 4) than those not using them
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(Me = 3), with a moderate effect size (rbc =
0.353).

Similarly, a statistically significant difference was
confirmed for the ISADVANT variable (U = 6514,
p < .001), with organizations using economic
metrics for IT evaluation achieving a higher
median (Me = 4) compared to organizations
without economic IT evaluation (Me = 3). The
effect size was moderate (rbc = 0.344).

Since all three differences remained statistically
significant even after adjusting p-values using the
Holm-Bonferroni procedure, H2 was supported.
The results suggest that the use of economic IT
evaluation metrics is associated with a higher
perception of the benefits of technological
innovations in strategically important areas of
the organization’s operations.

These findings are consistent with Rubio-Andrés
et al. (2025), who found a significant positive
effect of digital transformation strategy on
corporate innovation (f = 0.34, p < 0.001) and
subsequent organizational effectiveness.
Pashutan et al. (2022) demonstrated that IT
investments alone do not have a significant direct
effect on performance (8 = -0.100, p > 0.05), but
IT management capabilities and strategic
alignment are key mediators (f = 0.423, p <
0.001). This supports the interpretation that it is
not IT resources themselves, but the way they are
managed and evaluated, that determines
whether organizations perceive the benefits of
technological innovations.

As a preliminary step in assessing H3, chi-square
tests of independence were first used between
the variables ISITDEPT and TECHCOSTYN, as
well as between the variables ITCOSTANYMETR
and TECHCOSTYN.

Table 4. Bivariate relationships between ITG, IT economic metrics, and reported reductions in
operating costs

Variable Group | n [Non(%)|Yesn(%)| x*> |df| p | Phi/Cramer'sV
ISITDEPT No |108|29(26.9)| 79 (73.1) |17.5]1]|<.001 0.248
ISITDEPT Yes |178| 15(8.4) |163 (91.6)
ITCOSTANYMETR No |119]|35(29.4)| 84 (70.6) |30.8]1]|<.001 0.328
ITCOSTANYMETR Yes |167| 9(5.4) |158 (94.6)
In both cases, a statistically significant ITCOSTANYMETR and TECHCOSTYN, Xz(l, N =

relationship was demonstrated. A significant
relationship was found between ISITDEPT and
TECHCOSTYN, x*(1, N = 286) = 17.5, p < .001,
with an effect size of 0.248 according to Phi.
Organizations with a formally established IT
department reported a reduction in operating
costs more frequently than organizations
without an IT department. An even stronger
relationship was found between

286) = 30.8, p < .001, Phi = 0.328, with
organizations using IT economic metrics more
frequently reporting a reduction in operating
costs.

Subsequently, a 4-category typology of
organizations was created combining the
presence of ITG and economic metrics.
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Table 5. Distribution of TECHCOSTYN responses by combination
of ITG and economic IT metrics

H3 typology n |Non (%)|Yes n (%) |Std. residual No | Std. residual Yes
No governance / no metrics| 71 |25 (35.2) | 46 (64.8) 5.340 -5.340
Governance only 4810 (20.8)| 38 (79.2) 1.147 -1.147
Metrics only 3714(10.8) | 33(89.2) -0.826 0.826
Governance + metrics  [130] 5(3.8) 125 (96.2) -4.937 4937

The chi-square test revealed a statistically
significant association between organization
type and the TECHCOSTYN variable, x2(3, N =
286) = 36.4, p <.001, with an effect size of 0.357
according to Cramer’s V. A post hoc analysis
using standardized residuals showed that
organizations without ITG and without economic
metrics exhibited a significantly higher number
of “No” responses and a lower number of “Yes”
responses than would be expected given the
independence of the variables. Conversely,
organizations with ITG and with economic

metrics showed a significantly lower number of
“No” responses and a higher number of “Yes”
responses than expected.

To test the hypothesis in a multivariate
framework, binary logistic regression was used
with the variable TECHCOSTYN as the dependent
variable and the variables ISITDEPT,
ITCOSTANYMETR, ICTSTRAT, and ORGSIZE as
predictors (economic sector is introduced as a
control in the hierarchical H4 model).

Table 6. Results of binary logistic regression for the probability of a reported reduction in
operating costs (TECHCOSTYN = Yes)

Predictor B SE y/ p OR | 95% CI for OR
Intercept -0.781]0.571|-1.368] .171 |0.458] 0.150-1.40
ICTSTRAT 0.368]0.139| 2.649 | .008 |1.445| 1.101-1.90
ISITDEPT (Yes vs. No) 0.362]0.441] 0.821 | .412 |1.436] 0.605-3.41
ITCOSTANYMETR (Yes vs. No) 1.5210.424]3.589 | <.001]4.576] 1.994-10.50
ORGSIZE (Small vs. Micro) 0.240 |0.454| 0.528 | .597 |1.271|] 0.522-3.10
ORGSIZE (Medium-sized vs. Micro) 0.016 |0.533]0.029 ] .977 |1.016 0.358-2.89
ORGSIZE (Large vs. Micro) 0.514 ]0.700] 0.735 | .463 |1.672|] 0.424-6.59
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The model was statistically significant, x2(6,N =
286)=44.8,p<.001. Thelevel of ICT strategy (OR
= 1.445, p = .008) and the use of IT economic
metrics (OR = 4.576, p < .001) emerged as
significant predictors. The existence of an IT
department, after controlling for other variables,
did not show a significant effect (OR = 1.436, p =
412). A supplementary model with the
interaction term ISITDEPT x ITCOSTANYMETR
did not confirm a statistically significant
interaction effect (p =.859).

Model diagnostics for H3 showed the following
characteristics: McFadden R* = 0.183 and
Nagelkerke R? = 0.252, indicating that the model
explains a substantial share of the variance in the
binary dependent variable. Model fit was further
supported by the omnibus likelihood-ratio test,
x?(6) = 44.8, p < .001. The Hosmer-Lemeshow
test was not calculated for this model due to the
low number of unique covariate patterns.

Using the bootstrap mediation procedure
described in the Methodology section (Preacher
and Hayes, 2008; Zhao, Lynch and Chen, 2010),
we estimated the indirect, direct, and total effects
of formal ITG (ISITDEPT) on reported operating
cost reduction (TECHCOSTYN), with the use of
economic IT evaluation metrics
(ITCOSTANYMETR) as the mediator.

Path a (ISITDEPT — ITCOSTANYMETR) was
statistically significant (f = 1.258, p < .001),
indicating that organizations with formal ITG are
substantially more likely to institutionalize the
use of economic IT evaluation metrics. Path b
(ITCOSTANYMETR — TECHCOSTYN, controlling
for ISITDEPT) was also statistically significant (3
=1.662, p <.001), confirming that the systematic
use of economic metrics predicts reported cost
reductions even after accounting for the
governance structure.

The indirect effect (ab) was estimated at +2.092
with 95% bootstrap CI [+0.822, +4.758], which
excludes zero and thus confirms the existence of
a significant mediation pathway. The direct effect
(c) of ISITDEPT on TECHCOSTYN, after
controlling for ITCOSTANYMETR, was +0.444

with 95% CI [-0.461, +1.538], which includes
zero and is not statistically significant. The total
effect (c) was +0.725, 95% CI [-0.056, +1.722],
also not significant at the conventional threshold.
Detailed bootstrap outputs are reported in Table
A3 (Appendix).

Following the mediation typology of Zhao, Lynch
and Chen (2010), this pattern constitutes
indirect-only mediation, a significant indirect
effect combined with a non-significant direct
effect. The near-zero total effect is a recognised
property of such patterns, because the direct and
indirect pathways can mask one another when
the mediator is not modelled explicitly. The
finding indicates that the association between
formal ITG and reported cost reductions
operates almost entirely through the
institutionalized use of economic IT evaluation
metrics, with no residual direct pathway. This
formal statistical evidence strongly reinforces
the interpretation offered in the H3 bivariate and
multivariate results and is consistent with the
resource complementarity argument developed
in the Theoretical background.

H3 was supported. The bivariate and
multivariate results suggested a potential
indirect mechanism, which was formally
confirmed by the bootstrap mediation analysis.
The significant indirect effect combined with a
non-significant direct effect indicates an indirect-
only mediation pattern (Zhao, Lynch and Chen,
2010), implying that formal ITG contributes to
reported cost reductions primarily through the
institutionalized use of economic IT evaluation
metrics.

To test H4, a binary logistic regression was
estimated with TECHCOSTYN as the dependent
variable. In the first step, the control variables’
organization size and sector were included in the
model. In the second step, the variables ISITDEPT
and ITCOSTANYMETR were added, and, in the
third step, the variable ICTSTRAT was also
included. The final model was statistically
significant, x*(11) = 49.0, p < .001, with an
explanatory power of Nagelkerke’s R? =.273.
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Table 7. Binary logistic model for TECHCOSTYN - summary of significant results

Predictor B SE | OR| 95% CI for OR p
ITCOSTANYMETR (Yes vs. No) 1.637]0.432|5.14] [2.21,11.98] <.001
ICTSTRAT 0.421]0.144]1.52 [1.15, 2.02] .003

After controlling for organization size and sector,
the use of at least one economic metric for IT
evaluation remained a significant positive
predictor of reported operating cost reduction
(OR = 5.14, 95% CI [2.21, 11.98], p < .001). The
strategic role of ICT in the organization also
emerged as a significant predictor (OR = 1.52,
95% CI [1.15, 2.02], p =.003). By contrast, formal
ITG structure, operationalized as the presence of
a separate IS/IT department or IT manager, had
a positive but statistically non-significant effect
(OR = 1.55, p =.333). These results indicate that
only part of the tested associations remained
robust after controlling for organization size and
sector.

H4 was partially supported. After controlling
for organization size and sector, the use of atleast
one economic IT evaluation metric
(ITCOSTANYMETR, OR = 5.14, 95% CI [2.21,
11.98], p < .001) and the strategic role of ICT
(ICTSTRAT, OR = 1.52, 95% CI [1.15, 2.02], p =
.003) remained significant predictors of reported
operating cost reduction. In contrast, the direct
effect of formal ITG structure (ISITDEPT, OR =
1.55, p = .333) did not persist once the other
variables were included in the model. These
findings indicate that only part of the tested
associations remained robust after controlling
for organization size and sector.

Table 8. Comparison of our findings with prior empirical literature

Our finding Direction Comparable results in prior literature Reference
Strategic role of ICT is | Positive Strategic IT-business alignment improves | Panda (2022)
associated with reported performance, mediated by organizational

cost reductions (OR = 1.445 agility

in H3)

Use of economic IT metrics is | Positive Digital transformation strategy exerts a | Rubio-Andrés et
associated with stronger significant positive effect on corporate | al. (2025)
perceived innovation innovation ( = 0.34, p <.001)

benefits

IT alone does not drive | Supports IT investments alone are non-significant (§ | Pashutan et al
performance; evaluation and | complementarity | = —-0.100); IT management capabilities are | (2022)

management practices do

significant (§ = 0.423,p <.001)

Formal ITG contributes to | Indirect-only ITG exhibits a direct effect plus an indirect | Tahar et al

reported operating cost | mediation effect via business-IT alignment (§ = 0.085) | (2021)

reduction indirectly through

the use of economic IT

evaluation metrics

IT value is systemic; it | Supports IT value arises from interaction between IT | T6honen et al

emerges from context resource and the organizational context; purely | (2020); Schweikl
complementarity | financial metrics fail to capture this | & Obermaier

complexity (2022)

One of the most important findings of this study
concerns the fact that the direct effect of
ISITDEPT (existence of an IT department)
became non-statistically significant in the
multivariate model, while ITCOSTANYMETR (use
of economic metrics) remained the dominant
predictor. This pattern is consistent with
resource  complementarity  (Schweikl &
Obermaier, 2022): the mere existence of a

governance structure is a necessary but not
sufficient condition for creating value from IT.
Formal ITG must be complemented by systematic
economic evaluation of IT investments to
translate into concrete cost savings. This finding
is consistent with Tahar et al. (2021), who
showed that the direct effect of ITG on
performance (8 = 0.259) is complemented by an
indirect effect via business-IT alignment (f =
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0.085), confirming the existence of a mediating
mechanism. Similarly, Pashutan et al. (2022)
found that IT investments alone do not have a
direct significant effect on performance (f§ = -
0.100, n.s.), whereas IT management capabilities
do have a highly significant effect (§ = 0.423, p <
0.001).

The results suggest that organizations should not
focus exclusively on establishing an IT
department or an IT manager position. The
critical factor is whether the department
possesses tools for systematic economic
evaluation of IT investments and whether it uses
these tools.

Practical Implications

Our results carry several implications for
practitioners, policymakers, and professional
associations operating in Slovak and broader
Central European contexts.

For enterprise managers, the central message is
that establishing a formal ITG structure, whether
as a dedicated IS/IT unit or an IT manager role, is
a necessary but insufficient condition for
translating  technology investments into
measurable cost outcomes. Organizations that
pair formal ITG with the institutionalized use of
economic IT evaluation metrics (ROI, TCO,
CAPEX, OPEX) are substantially more likely to
report operational cost reductions (96.2% versus
64.8% in organizations with neither element).
Priority investments should therefore target not
only the creation of governance roles but also the
development of financial evaluation discipline
around IT decision-making.

For IT leaders, the 3.4-fold increase in the odds of
perceiving ICT as strategic among organizations
with formal ITG suggests that structural
formalization reinforces the organizational
narrative around IT as a strategic enabler.
However, the direct effect of ITG on cost
outcomes was not observed once economic
evaluation was accounted for. This indicates that
strategic positioning alone does not generate
financial value; it must be operationalized
through measurement and accountability
mechanisms.

For policymakers and professional associations,
particularly in the Central European context of
ongoing digital transformation, these findings
support targeted programmes that build
financial controlling competencies for IT (e.g.,

certification aligned with COBIT or ISACA
frameworks) and stimulate IT-governance
maturity assessments in SMEs, which represent
most of the Slovak enterprise base.

Regarding generalizability, the identified
associations remained robust across
organization size and sector, suggesting
applicability to a broad cross-section of Slovak
enterprises. At the same time, the sample is
Slovakia-specific, with a notable share of
industrial enterprises (21.7%) and a dominance
of private ownership. Sector-specific patterns,
for example the way heavy industry, retail, or
professional services operationalize ROI versus
TCO, likely warrant tailored frameworks.
Potential risks include over-reliance on metrics
that capture cost efficiency while under-valuing
intangible strategic benefits, and the possibility
that the observed associations partly reflect an
unobserved general IT maturity capability rather
than a direct causal chain. These possibilities
should be investigated in longitudinal and multi-
country follow-up studies.

Theoretical Contributions

This study offers three theoretical contributions.
First, it empirically demonstrates the indirect-
only mediation pattern (Zhao, Lynch and Chen,
2010) through which formal ITG shapes
organizational outcomes. The bootstrap analysis
(5,000 resamples) confirms that the direct effect
of ITG on cost reduction is not statistically
significant once the systematic use of economic
IT evaluation metrics is controlled for, while the
indirect path (ITG = metrics — cost reduction) is
large and significant. This extends the traditional
dynamic capabilities’ account (Harguem, 2021)
by identifying economic evaluation as the
concrete organizational routine through which
governance capability is enacted.

Second, the study refines the resource
complementarity explanation of the IT
productivity paradox (Schweikl and Obermaier,
2022). Rather than treating management
capabilities as a generic complement to IT, we
show that the specific practice of
institutionalized economic evaluation (ROI, TCO,
CAPEX, OPEX) is the complementary mechanism
that renders ITG effective in cost-related
outcomes.

Third, the findings contribute Central European
empirical evidence to a predominantly Anglo-
American IT business value literature. The
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sample of 286 Slovak enterprises spanning
multiple sectors and four size categories
provides cross-sectional insight into how the
governance-evaluation bundle operates in a
transitional economy context, extending the
generalization boundary of prior work
(Bharadwaj, 2000; Wade and Hulland, 2004;
Kohli and Grover, 2008).

Research Agenda

Several avenues extend this work. First,
longitudinal designs would help establish
temporal precedence in the governance-
evaluation-outcomes’ chain and differentiate
reciprocal relationships from one-directional
mediation. Second, multi-country replications,
particularly across Central and Eastern European
countries, would test the external validity of the
identified mediation pattern under varying
institutional conditions. Third, future research
should complement self-reported cost outcomes
with objective financial indicators from registry
data to address common method bias concerns.
Fourth, the typology of Zhao, Lynch and Chen
(2010) invites testing of competitive mediation
scenarios in which other mechanisms (e.g., IT
leadership capability, vendor management
maturity) may partially offset the governance-
evaluation pathway. Finally, given the
accelerating transition toward Industry 5.0
(Nahavandi, 2019; Xu, Lu, Vogel-Heuser and
Wang, 2021), the dynamic role of economic IT
evaluation under human-centric, sustainability-
oriented technology adoption deserves targeted
investigation.

Limitations

The presented results must be interpreted within
the context of limitations. The research was
conducted on a sample of companies operating
exclusively in Slovakia. The cross-sectional
design does not allow for causal interpretations.
The identified associations may be influenced by
unmeasured variables. All data were collected via
a self-report questionnaire, which carries a risk
of common method bias. Harman’s one-factor
model test showed that the first component
explains 59.89% of the total variance, indicating
a moderate risk of CMB; the results should
therefore be interpreted with due caution. The
questionnaire response rate was not reported,
which limits the assessment of the sample’s
representativeness. Future research could
address these limitations through a longitudinal
design, expanding the sample to an international

level, and supplementing subjective measures
with objective financial indicators.

The interpretation of the findings was not
triangulated through structured consultation
with industry experts. Although the statistical
associations are robust and theoretically
grounded, validation of the practical relevance of
these patterns in the Slovak enterprise context
(for example through focus groups with CIOs, IT
managers, or IT-finance controllers) is left for
future research. Such expert-driven triangulation
would strengthen the ecological validity of our
conclusions and help refine the practical
implications outlined above.

A further methodological limitation concerns the
role of ICTSTRAT in the multivariate models.
Although it was included as a contextual
organizational characteristic to test the
robustness of the reported associations,
ICTSTRAT may also be conceptually related to
formal ITG as a downstream organizational
attribute. Its inclusion should therefore be
interpreted cautiously, as it may absorb part of
the effect associated with formal ITG.

Conclusion

This study empirically verified the relationships
between formal ITG, the use of economic metrics
for IT evaluation, and organizational outcomes in
a sample of 286 companies operating in Slovakia.
The results yielded three main findings. First,
formal ITG—operationalized as the presence of a
separate IS/IT department or an IT manager—
was significantly associated with the strategic
perception of ICT in the organization (OR = 3.445,
p < .001; H1). This finding is consistent with
Elazhary et al. (2023) and Tahar et al. (2021).
Second, organizations using economic metrics to
evaluate IT reported significantly higher
perceived benefits of technological innovations
in terms of competitiveness, responsiveness to
market changes, and competitive advantage
(H2). Third, in the multivariate model, the
decisive predictor of reported operating cost
reduction was not the mere existence of an IT
department (OR = 1.436, p = .412), but the use of
economic IT evaluation metrics (OR = 4.576, p <
.001). The formal bootstrap mediation analysis
further showed that the relationship between
formal ITG and reported operating cost reduction
follows an indirect-only mediation pattern, with
a significant indirect effect and a non-significant
direct effect. This finding is consistent with
resource  complementarity = (Schweikl &
Obermaier, 2022) and indicates that formal ITG
contributes to cost-related organizational
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outcomes primarily through the systematic
economic evaluation of IT investments.

From a theoretical perspective, this study
contributes to the literature on IT business value
by empirically confirming that governance
structures are a necessary but not sufficient
condition for IT wvalue creation, which is
consistent with the dynamic capabilities’
perspective (Harguem, 2021) and resource
complementarity (Schweikl & Obermaier, 2022).
From a practical perspective, the results suggest
that managers should view the establishment of
an IT department and the implementation of IT
economic  valuation as  complementary
elements—investing in governance structures
without  simultaneously  implementing a
discipline for measuring IT value may lead to
suboptimal returns. After controlling for
organization size and sector, the associations of
economic IT evaluation metrics and the strategic
role of ICT with reported operating cost
reduction persisted (H4), whereas the direct
association of formal ITG did not. These results
indicate that the cost-related effect of formal ITG
is not robust as a direct predictor once the
broader organizational context is taken into
account, which is consistent with the indirect-
only mediation identified above. Opportunities
for further research include replicating the
findings on an international sample, verifying the
suggested mediating mechanism through
structural modeling, and supplementing
subjective measures with objective financial
indicators of firms.
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Appendix
Table Al. Descriptive statistics for Q21 outcome items (N = 286)
Item Mean SD Median Min Max
ISINVEST 3.30 1.83 3.50 0 6
ISENVSUS 3.09 1.81 3.00 0 6
ISCOMPET 4.00 1.81 4.00 0 6
ISTRAING 2.46 1.87 3.00 0 6
ISERRCOM 3.28 1.90 4.00 0 6
ISMARKET 3.44 1.85 4.00 0 6
ISRISKMG 3.22 1.70 3.50 0 6
I5LOGSUP 3.40 1.87 4.00 0 6
ISADVANT 3.42 1.88 3.00 0 6
Note. Values are based on 286 valid responses. Response scale: 0 (insignificant) - 6 (very significant).
Table A2. Spearman rank-order inter-item correlation matrix for the nine
Q21 outcome items (N = 286)
Item ISINV | ISENV | ISCOM | ISTRAI | ISERRC | ISMAR | ISRISK | ISLOGS | ISADV
EST Sus PET NG OM KET MG UP ANT
ISINVE 1.000 0.600 0.480 0.480 0.415 0.434 0.393 0.419 0.380
ST
ISENVS 1.000 0.606 0.579 0.443 0.439 0.418 0.380 0.409
US
I5COM 1.000 0.498 0.517 0.613 0.549 0.414 0.567
PET
ISTRAI 1.000 0.583 0.568 0.563 0.441 0.477
NG
ISERRC 1.000 0.806 0.708 0.544 0.588
OM
ISMAR 1.000 0.825 0.618 0.674
KET
I5RISK 1.000 0.637 0.658
MG
I5LOGS 1.000 0.488
Up
ISADVA 1.000
NT

Note. All off-diagonal coefficients are significant at p <.001. Average off-diagonal p = 0.534.
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Table A3. Bootstrap mediation analysis results (Preacher-Hayes Model 4; 5,000 resamples; 95%
percentile CI)

Effect / Path Estimate SE 95% Bootstrap CI | p

Path a: effect of ISITDEPT on

ITCOSTANYMETR +1.258 0.322 — <.001
Path b: effect of ITCOSTANYMETR on

TECHCOSTYN, controlling for ISITDEPT +1.662 1 0436 —| =00
Direct effect (c'): effect of ISITDEPT on

TECHCOSTYN, controlling for mediator +0.444 0.456 [-0.461, +1.538] 330
Total effect (c): overall effect of

ISITDEPT on TECHCOSTYN +0.725 0.436 [-0.056, +1.722] .097
Indlrec‘F effect (ab): ITG- via economic +2.092 . [+0.822, +4.758] .
evaluation on cost reduction

Note. X = ISITDEPT (formal ITG); M = ITCOSTANYMETR (use of at least one economic IT evaluation metric); Y =
TECHCOSTYN  (reported cost reduction). Covariates in both path models: ICTSTRAT, ORGSIZE,
SECTORIND_TRANSFORMED. All path coefficients are reported on the log-odds scale.
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