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ABSTRACT

Digitalization has permeated into personal life and organizational operations, capturing significant
interest from various organizations. They are uncertain about how to measure the impact of factors and
metrics in the digital transformation process on Employee Digital Performance (EDP). This uncertainty
poses challenges for decision-makers in assessing the feasibility of digitization and predicting employee
performance outcomes. This study, employing the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA), conducted a comprehensive evaluation of 32 articles, providing
influencing factors, performance indicators, metrics, and scales to fill this crucial research gap. The
paper reviews the results based on the theoretical vantage points of the Results and Determinants (RD)
and "Adaptive Enterprise Architecture” frameworks (EA). The research results indicate that, firstly, in
terms of factors influencing employee performance, leadership types, HRM, and digital technology as
independent variables significantly impact employee performance, with numerous studies highlighting
the crucial role of digital technology. Furthermore, employee attitude and behavior variables, as
important mediating variables, exist between organizational support factors and employee performance.
Secondly, in the PI style assessment domain, the evaluation of Employee Performance emphasizes
flexibility, job quality, and innovation capabilities, particularly highlighting the utilization of resources
(i.e., improving job performance with digital resources). However, there is a research gap in the study
of competitiveness and finance. Additionally, this study compares the differences in measurement
between organizational digital performance and EDP. The research findings lay a solid foundation for
further exploration of "digital design™ and performance outcomes and provide direction for future
studies.
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1.0 INTRODUCTION

Digital technology has swept the business world over the past decade, transforming organizational
administration and creativity (Benitez et al., 2022). Digital transformation(DT) changes organizational
strategy, business processes, knowledge, and socio-technical structure (Park & Saraf,2020). A common
misconception is that digital transformation occurs only when businesses upgrade and adapt to new
technologies. In reality, DT is not solely about software or technology; it is intricately linked to an
organization's adaptability and responsiveness to the digital environment and change (Verhoef et al.,
2021). Considering the transformations in organizational dynamics and external environments induced
by digital technology, it is critical to comprehend the elements that support or impede digital strategic
initiatives (Hanelt et al., 2021). Furthermore, the outcome of digitization is frequently dependent on the
abilities, expertise, and attitude of the workforce (Engelsberger et al., 2023). Employee performance
has consistently been the focal point of discussions regarding the impact of digital solutions on the
transformative journey toward sustainable business development (Turyadi et al., 2023). Various
researchers offer distinct definitions for employee performance, categorizing it into innovative and
routine performance. Innovative performance means employees come up with new solutions to
challenges. Routine performance involves completing tasks and executing fundamental responsibilities
on schedule (Ali-Hassan et al., 2015). Another group of scholars defines employee performance as the
guality and quantity with which employees achieve goals and objectives, along with the responsibilities
they undertake (Campbell et al., 2020). Furthermore, Ren and Sun, among others, have defined in-role
job performance, as reflecting tasks within an individual's scope of responsibilities (Ren & Sun, 2023),
as well as diverse definitions such as individual learning performance (Arashpour et al., 2023).

Nevertheless, in the digital age, regardless of being digital natives or immigrants, employees must
possess digital fluency in the workplace—enabling them to adeptly employ technology for data
manipulation, creative information representation, problem-solving, and innovating new products and
work methodologies (Shajek & Hartmann, 2023). Digital technology has become a basic part of job
performance for the digital workforce, transforming job performance into employee digital performance
(EDP) (Ali-Hassan et al., 2015). Researchers share a consistent definition in their studies (Shao et al.,
2022; Zhang et al., 2022). In 2022, Shao and colleagues introduced the concept of EDP, categorizing it
into two interrelated dimensions: digital task and innovation performance. Digital task performance
entails efficiently completing routine and repetitive tasks using digital technology, while digital
innovation performance involves using digital tools to stimulate innovation and achieve novel results
(Shao et al., 2022). While their classification of EDP into task and innovation dimensions has advanced
our understanding of digital performance, there is a deficiency in providing a comprehensive and
systematic perspective on digital performance by applying appropriate theoretical frameworks.
Therefore, this shifts our attention to the subsequent crucial research inquiries: RQ1: What factors
influence employee performance during digitization/DT? RQ2: What are the criteria, scales, and
indicators used to measure the results of employee performance during the process of DT? RQ3: How
is the outcome of employee performance in digitization/DT measured?

A comprehensive literature review (Prisma) identified digital performance indicators (P1) and employee
performance elements to answer the research questions. This study used the Adaptive EA and RD
Framework to develop its findings (Alsufyani & Gill, 2022). This study provides a more thorough EA
design approach to help scholars and practitioners identify critical variables affecting EDP while
planning and implementing digital projects, which helps decision-makers grasp PI kinds and indicators
to make informed judgments (Verhoef et al., 2021). Therefore, the objectives of this research are as
follows:
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1) Identify and analyze the key factors influencing employee performance in the context of
digitization/DT.

2) Examine and catalog the criteria, scales, and indicators employed to measure the outcomes of
employee performance during the process of DT.

3) Investigate and assess the methodologies and metrics used to gauge the results of employee
performance in the context of digitization/DT.

Furthermore, it underscores potential gaps in future research in this crucial and timely field. This paper's
structure is as follows. The research backdrop is explained first. The second section describes the
research methodology for systematic literature reviews. Thirdly, the findings of the study are reported.
The study's limitations and findings are presented in the end.

2.0 BACKGROUND AND RELATED RESEARCH

Digitalization is commonly used interchangeably with digitization and DT, which represent different
perspectives. Digitization converts analog data to digital, represented by binary code—zeros and ones—
facilitating the storage, processing, and communication of data by computers(Sandberg et al.,2023).
Digitalization encompasses not only the technical dimension but also integrates the social facets,
embodying a comprehensive approach that addresses both technological and societal elements
(Carayannis, 2022). In addition, DT transcends a broader spectrum, extending beyond both social and
technical dimensions. It encompasses the swift assimilation of cutting-edge digital technologies,
reflecting a comprehensive metamorphosis (Shostak, 2023). Moreover, DT permeates the entire
organization, reshaping its operational paradigms and transcending the mere digitalization of
rudimentary organizational processes and tasks. It changes procedures and the firm's business logic
(Heubeck, 2023) or its value generation process(Ghosh et al., 2023). DT requires decision-makers to
create a digital vision with goals, tactics, and expected results (Heubeck, 2023). Digital technology may
provide a company with a competitive edge by allowing it to harness core capabilities or develop new
ones (Guzmén-Ortiz et al., 2020). In conclusion, DT is a company-wide phenomenon that changes the
firm's underlying business model by integrating digital technologies (Heubeck, 2023).

Finally, we cover digitization, digitalization, and digital transformation. This study examines digital
transformation—the use of current technology in individual, corporate, and societal situations (Hanelt
et al.,, 2021). Adaptive EA has been demonstrated in the literature as a useful tool for enhancing
performance metrics (Alsufyani & Gill, 2022; Brignall & Ballantine, 1996; Franco-Santos et al., 2007).
There are several frameworks for corporate architecture, such as The Open Group Architecture
Framework (Josey, n.d.) and Zachman Framework (Zachman,1999), These frameworks were developed
using classic architecture methodologies and ontologies. The modern Adaptive EA framework was
chosen since it comes from digitalization and digital ecosystems, which fits this study. It presents a
complete digital enterprise hierarchy. The Adaptive EA has six architectural layers: Interaction, Human,
Technology, Environment, Infrastructure, and Security (Alsufyani & Gill, 2022). Although it mentions
performance elements, it does not specify performance indicators or criteria. The RD Framework
supplements the Adaptive EA. Competitiveness, Financials, Service Quality, Flexibility, Resource
Utilization, and Innovation are the RD Framework performance assessment elements (Alsufyani & Gill,
2022). This study uses two relevant frameworks: adaptive EA and the RD framework for synthesizing
and explaining data and insights. Future research may examine related theories, frameworks, and
perspectives.

3.0 RESEARCH METHOD

PRISMA was used to scan, select, and summarize enterprise design literature on digitalization's impact
on EDP. These systematic literature review (SLR) methods were scrutinized and employed as
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guidelines to avoid any potential oversights. For instance, drawing inspiration from SLR strategies to
synthesize extracted data involved using two different frameworks for mapping and analyzing the
extracted data (Rowe, 2018). This review used reference quality assessment methods to assure the
quality of the selected research. (Dyba & Dingsgyr, 2008).

4.0 IDENTIFICATION CRITERIA FOR RESEARCH

Our investigation was driven by research questions. The eight-year review includes English-only papers
from 2015 to 2023. The current literature is fully included. This review rejected articles that did not
answer the research questions.

4.1.  Strategy for Research Selection

Comprehensive research databases are essential. This study used Scopus and The Web of Science. This
decision was guided by their regular updates and extensive coverage across a wide range of scientific
subjects, as outlined in the Review Protocol (Appendix) (Chadegani et al., 2013; Costa Melo et al.,
2023). Additional quality thresholds were set using these databases. Falagas and other scholars
examined PubMed, Scopus, Web of Science, and Google Scholar's pros and cons (Falagas et al., 2008).
PubMed was specifically excluded from this investigation due to its predominant emphasis on the fields
of medicine and life sciences (Falagas et al., 2008). Cross-disciplinary research using Scopus, Web of
Science, and Google Scholar was examined by (Harzing & Alakangas, 2016). Quarterly publication
and citation increase was consistent across all three databases. This suggests that Scopus, Web of
Science, and Google Scholar provide reliable cross-disciplinary comparison coverage (Harzing &
Alakangas, 2016). Nevertheless, it's worth noting that Falagas and other scholars have expressed
concerns about the use of Google Scholar in certain fields due to potential inadequacies and issues with
quality (Falagas et al., 2008). To ensure reliability, we opted to concentrate on the two databases that
are widely considered reliable without controversy. Therefore, we employed these two databases for
our search string, with Google Scholar serving as a supplementary search database in our study (Harzing
& Alakangas, 2016). The following keywords were employed for filter titles, keywords, and abstracts
of publications spanning from 2015 to 2023. This endeavor aimed to delineate the trajectory of research
based on the latest literature. The envisaged eight-year study duration is anticipated to furnish an
adequately broad scope. The Scopus preliminary scrutiny used the search keywords "(digital? ation"
OR "digi*") and "employee performance” and "impact" OR "effect" to diagnose.

These keywords searched titles, keywords, and abstracts from 2015 to 2024 to establish research
orientation based on recent publications. The eight-year study should cover plenty. A search string test
was used to find relevant research. To avoid restricted queries automatically excluding or overlooking
vital studies, all papers with the specified keywords were retrieved (click) and then excluded based on
titles, abstracts, and full-text reading. Specific screening methodologies are detailed in Figure 1.
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Idenfification of new studies via databases and registers
c Records removed before screening:
2 Records idenfified from: Duplicate records (n = 8)
§ Databases (n =2)  Records marked as ineligible by automation
= Registers (n = 773) tools (n =30)
ﬁ Records removed for other reasons (n = 26)
Y
Records screened Records excluded
(n =709) o (n = 608)
Y
_E’ Reports sought for retrieval Reports not retrieved
5 (n=101) > (n = 49)
G
(5]
Y Reports excluded:
Reports assessed for eligibility | Reason1 (n =9)
(n=52) o Reason2 (n =6)
Reason3 (n = 8)
Y
g New studies included in review
3 (n=232)
[+]
=
Figure 1 : Study selection method.

4.2. Quality assessment

The PRISMA flowchart for this study is depicted in the figure below, elucidating the process of
selecting and critically analyzing the chosen research (Ramezani et al., 2022). The PRISMA statement
aims to help authors deliver systematic reviews better. Once eligible articles are identified, a checklist
comprising nine questions must be employed as inclusion and exclusion criteria to assess their quality
(Clearly articulated research aims; Research design goals; Well-defined variables; Study context clearly
defined; Data collecting methods discussed enough; Discussion of measure reliability and validity;
Statistical methods defined sufficiently). The included studies adhere to the following criteria: (1)
Empirical surveys, excluding technical studies; (2) Case studies; (3) English language; (4) In peer-
reviewed scientific journals. The following criteria exclude studies: (1) non-peer-reviewed articles; (2)
Newspaper articles; and (3) Books.
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Table 1:

Quality Assessment Checklist
N Questions

Well-defined research goals.

objectives met by the study plan.

variables that are explained clearly.

The study's context is presented clearly.

Discussion of data collection was sufficient.

Clear discussion of measure reliability and validity.
Effectively specified statistical methods.

Results add to literature.

Study improves knowledge.

© 00 N O O & W DN P

43. Theoretical lens

The study uses two main ideas to analyze review findings. The Adaptive EA guides through six
architectural layers and underpins specific elements (Figure 2): Human, Environment, Facility, Security
layers, Technology, and Interaction (Anwar & Gill, 2019). Each layer is organized based on its
foundational elements. Layers are first sorted by their basic components. The Interaction layer connects
individuals through digital channels, touchpoints, and journeys. Second, the Human layer includes
business, information, social, and professional architecture. Third, technology encompasses
applications, data, infrastructure, and platform architecture. Each Adaptive EA layer is addressed by
the security layer. Fifthly, strategic macro-environmental analysis in the environmental layer considers
political, economic, social, technological, environmental, and legal factors. Finally, the Facility layer
covers HVAC, space, energy, and ancillary factors. Performance factors are not specified in adaptive
EA. To supplement Adaptive EA, RD Framework was employed (Brignall & Ballantine, 1996). This
performance measurement framework is common. This framework has RD. Financial and competitive
performance indicators show the organization's ultimate aims (lagging considerations). However,
determinants include resource utilization, innovation, adaptability, and quality performance (leading
factors) (Figure 2) (Anwar & Gill, 2019).

5.0 RESULTS

This research selects 32 relevant papers using a Systematic Literature Review (SLR) (Appendix A).
They were meticulously chosen and reviewed using keyword search methods across three databases
and a 4-stage search process. Adaptive EA and RD Framework (Figure 2) are used to analyze existing
literature to answer research questions during data extraction and analysis. The retrieved digital
performance indicators (PIs) are thoroughly analyzed utilizing the Adaptive EA and RD framework
(Appendices B, C, D) to determine literature support for evaluating architecture layers and their
representative elements in enterprise design.

RQ1: What factors influence employee performance during digitization/DT?

As mentioned in the background section, the research on digitalization and employee performance
outcomes is fragmented, as shown by references such as (Ali-Hassan et al., 2015; Shao et al., 2022;
Zhang et al., 2022). Currently, the effective synthesis of literature remains unclear. The study utilized
the hierarchical and elemental aspects of the Adaptive EA framework layers and elements to organize
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and summarize the literature on the factors influencing employee performance in the context of DT,
summarizing each dimension of the scales developed for employee performance. These factors are then
synthesized into the relevant layers in the EA as Performance Indicators (Pl). We also use the RD
Framework's six broad performance factors to classify each Pl type. (Anwar & Gill, 2019).

Scan and Sense

Interaction o~ =~

Human Competitive

\ Financial

Technology
Quality of Service

. J
Facility ™\ Flexibility >

. Resource Utilisation
Environment

Innovation

Security

Decide and Respond Interpret and Analyze

Figure 2: Adaptive EA Framework (Alsufyani & Gill, 2022)

5.1 Interaction layer

Within the Interaction Layer, nine Performance Indicators (PI) pertinent to digitalization have been
discerned. As delineated in Appendix B, there are nine items in the PI type that measure employee
performance; five of them are related to resource utilization, three to flexibility, and one to
competitiveness. Therefore, the interaction layer lacks financial, service quality, and innovation
measuring metrics. Regarding the influencing factors, most of these indicators predominantly pertain
to participant interactions, wherein independent variables exert influence on employee performance.

These variables encompass corporate internal communication, leadership styles, technological shifts,
aesthetic considerations, goal orientation, customer service experience, collaborator capability,
procedural intricacies, and the structural framework of the business model.

Empirical studies, as detailed in three indicators, delve into the impact of digital technology variables
(Corporate internal communication, Technological shifts, and Aesthetics) on employee performance.
Factors gauging employee performance span job planning, work initiative, job efficiency, leader
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support, job stress, employee competition, and market share. The assessment of employee performance
predominantly centers around two key facets: job efficiency and work initiative. Themes related to
competition, resource utilization, and adaptability are prevalent, with only five papers (16%)
acknowledging this layer, underscoring a discernible gap in the existing body of research. Finally, a
total of 5 papers are featured in the interactive layer, comprising three case studies and two quantitative
analyses.

5.2. Human layer

DT affected employee performance in 40% of the literature (13 articles), which mapped to RD
identifying 52 Performance Indicators (Pls), as shown in Appendix C. From the extracted data, 52 PIs
related to the human layer were recognized, comprising 2 financial, 33 resource utilization, 0
competitiveness, 8 innovation, and 1 flexibility Pl. These indicators predominantly focus on job
efficiency (26.9%), approximately 10% on job quality, work motivation, work responsibility, and job
satisfaction, and 6% on job skills, serving as determining factors. Empirical research variables comprise
the individual-level entrepreneurial orientation of employees, their wealth of customer service
experience, collaborative proficiency, intricacies of organizational processes, and the architecture of the
business model. Furthermore, influential elements include top-tier management endorsement,
transformative supervisory leadership, personal dexterity, and subjective evaluations of the utility and
ease of use of mobile technologies.

In addition to technological variables, operational parameters, quality management standards, and
strategic solutions, the investigation extends to encompass security considerations, leadership styles,
high-involvement Human Resource Management Practices (HI-HRMP), phenomena such as social
loafing, work-life balance, End-User Computing Satisfaction (EUCS), virtual connectedness,
technology-based knowledge sharing, and digital competencies. Moreover, pivotal to these empirical
studies are mediation variables, such as psychological empowerment, and moderating variables,
including leadership styles, training initiatives, transformative leadership approaches, organizational
resource allocations, Industry 4.0 technology adoption, knowledge risks associated with technology,
and incentivized gamification strategies. Finally, in the human layer, there are a total of 13 references,
including two mixed-methods studies and 11 quantitative research papers.

5.3.  Technology layer

In this layer, 43.8% of 14 research accept the technological perspective's impact on employee
performance (Appendix D). Identified from the extracted data are 55 Performance Indicators (PI)
related to the technological layer, including 2 financial, 33 resource utilization, 0 competitiveness, 8
innovation, and 1 flexibility PI. There are a total of 55 items measuring employee performance (PI),
with around 7% involving job responsibility, and job quality, 11% incorporating job efficiency, and
10% focusing on job innovation. Empirical research variables influencing employee performance
encompass data analytics, HRMP, social media use, information technology use, digital feedback,
digital work, digital transformation, digital technology, electronic monitoring, digital assistance
systems, teleworking, operational variables, strategic solutions, security, user adaptation of technology,
post-adoption enterprise social media use, individual entrepreneurial orientation, social, hedonic, and
cognitive social media use. Moreover, mediation variables include social capital, knowledge sharing,
technostress, social media context awareness, and job crafting. In the technology layer, there are a total
of 14 references, with only one being a case analysis, and the remaining 13 are quantitative analyses.

5.4. Security, environment, and facility layers

Interestingly, only Paper (A8) examines how social media anxiety and the epidemic affect employee
performance at the security layer. It summarizes four Pl indicators based on the items measuring
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employee performance (work intensity, sales volume, knowledge, and administrative performance). In
the facilities layer, only two papers emphasize the impression of digital infrastructure and enterprise
social software platforms on employee performance. These are mapped to employee performance from
the perspectives of quality, innovation, and resource utilization. Unfortunately, to date, there is no
literature focusing on the impact of environmental performance, which has a significant gap that future
research needs to consider. In this section, all three papers are quantitative research studies.

RQ2. What is digitalization/DT performance measures, scales, and metrics?

The study retrieved measurements, scales, and indicators for 120 elements usually linked with PI types
from the reviews of the selected 32 papers to reinforce the research conclusions. The study mapped the
extracted Pls to six main dimensions for the navigation of performance indicators using the RD
Framework. Based on the analysis of 143 items from 32 reviewed studies according to Pl style, it is
evident that resource utilization accounts for 59 items (41.3%), flexibility for 32 items (22.4%), work
quality for 24 items (16.8%), innovation for 16 items (11.2%), and competitiveness and financial
aspects are relatively fewer, with 7 and 5 items, respectively. From the analysis of the Pl style, the
measurement of employee performance predominantly reflects the utilization of resources. Digital
technology adoption by firms has a substantial impact on employee performance, demonstrating the
importance of employees using digital technology to improve their digital performance in the digital
age (Keller et al., 2022; Ritala et al., 2021; Zhang et al., 2022). Furthermore, the assessment of EDP
emphasizes the flexibility of employee work, the quality of work, and innovation capabilities. However,
there is insufficient measurement of internal and external competitiveness and financial aspects,
highlighting areas that require attention in future research.

Pl style

Financial M 5
Competitiveness I 7
Quality NN 0/
Flexibility NN 32
Innovation NN 16
Resource use NN 59

Figure 3: Number of studies discussing each PI style

Thirdly, concerning the measurement of Pls, organizations primarily focus on assessing the efficiency
of employee work, with a predominant emphasis on innovation efficiency (52%). Additionally,
organizations place notable importance on measuring employee job satisfaction (25%) and work
flexibility (10%). There is, however, a research gap in studying stability at work, productivity, job
autonomy, as well as profitability, and sales growth. Compared to the research of Alsufyani and Gill
regarding the measurement of organizational performance (Alsufyani & Gill, 2022), their research
analysis reveals three gradients in assessing organizational performance. The first gradient primarily
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focuses on Profit, Market share, return on assets, Revenue, sales growth, and innovative effectiveness
(Alsufyani & Gill, 2022). The second gradient emphasizes enterprise efficiency ratio, ratio, enterprise
market measures, operational performance, return on investment, and turnover (Alsufyani & Gill,
2022). The third gradient is specifically centered around employee performance. From this, it can be
inferred that there is significant differentiation in measuring organizational performance and employee
performance in the digital era. This further underscores the substantial distinction between
organizational digital performance and EDP (Alsufyani & Gill, 2022; Shao et al., 2022; Zhang et al.,
2022).

Measure

4344

y \

74
14
2
= Reliability Productivity Efficiency Degree of autonomy
Flexibility Satisfaction = Profitability = Growth of sales

Figure 4: Mumble of studies discussing each “Measure.”

RQ3. What methods can be used to assess the performance results of digitalization or digital
transformation?

RQ2 determines measurements, while RQ3 measures "how" to measure them. Thus, RQ3 discusses
measurement methods (e.g., surveys and interviews). In other words, research question 2 mainly
explores which indicators from empirical studies in the literature influence employee performance,
while research question 3 pertains to the specific measurement methods extracted from these
performance indicators. Hence, RQ3 refers to the concrete measurement processes. Through this
review, we observed that current literature appears to employ questionnaire-based methods, analyze
resource utilization, and measure non-financial aspects or qualitative interviews to assess digital
performance indicators. Surprisingly, approximately 90% of the studies use survey methods to measure
performance indicators, while 10% of the research extracts indicators influencing employee
performance through case studies.

6.0 DISCUSSION

For research question one, through the analysis and summary of each layer, the primary independent
variables influencing employee performance are HRM, digital capabilities, and digital technology
variables. The mediating variables mainly consist of employee attitude and behavioral variables (such
as knowledge sharing, technostress, social media context awareness, job crafting, psychological
empowerment, etc.). There is limited literature in this study mentioning moderating variables affecting
employee performance. Only three papers discuss leadership styles, training initiatives, transformative
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leadership approaches, organizational resource allocations, Industry 4.0 technology adoption,
knowledge risks associated with technology, and incentivized gamification strategies as moderating
factors.

For research question two, the study identified Performance Indicators (PIs) and linked them to key
Adaptive EA layers and their components by examining these articles. We also identified each PI's type
in the six performance dimensions using the RD framework. We found feasible measurement criteria,
indicators, and scales for each Pl. We gained useful insights by using the Adaptive EA and RD
frameworks to synthesize the retrieved data (Appendices B, C, D) to navigate the Pls: Firstly, a
comprehensive synthesis and analysis of the 143 items extracted from the 32 papers revealed that most
indicators are concentrated in resource utilization, constituting 41.3% of the entire performance
measurement (extracted from the studies), while work flexibility accounts for 22.4%. However,
competitiveness and financial aspects have relatively lower proportions (Figures 3 and 4). Adaptive EA
emphasizes work flexibility, quality, and resource utilization when monitoring and planning digital
performance results. Second, only 5 papers with 9 Pls are about digital channels and touchpoints in the
interaction layer. this underscores that the Interaction Layer, particularly touchpoints, channels, and
experiences, has not been exhaustively investigated as a potential factor influencing performance. This
underscores the imperative for additional research to delineate the digitalization of interaction
Performance Indicators (PIs) and their consequential impact on outcomes. Moreover, a noteworthy
observation is that 40%, or 52 items of Pls, are situated within the human layer of Adaptive Enterprise
Architecture (EA), contributing to the enhancement of job efficiency (26.9%) and quality (10%)
through the integration of digital technology. This study indicated that most human layer indicators,
particularly information digitalization, were under-supported. The selected papers evaluated emphasize
different things. For instance, it is surprising that there is relatively less measurement related to
competitiveness and finance. Lastly, this study is mostly concentrated on the technology layer, with
relatively low research on the security layer (only one paper involved), the environment layer (none),
and the facility layer (two papers involved). Among these, 43.8% of the selected studies (14 papers)
emphasize the impact of the utilization of digital technology and work innovation and flexibility on
EDP.

For research question three, out of a total of 32 papers, 27 have been demonstrated using quantitative
(survey) methods. Hence, literature employing quantitative approaches to study employee performance
appears to be relatively prevalent.

7.0 Conclusion and limitation

First, this paper delves into the impactful and timely topic of the influence of digitization on employee
performance outcomes. Utilizing the Adaptive EA assessment and RD framework as theoretical
perspectives, this review scrutinizes 32 carefully chosen studies. Five dimensions of Adaptive EA
design are examined, emphasizing the need to evaluate digitization (Digital EA) across the layers of
Interaction, Human, Technology, Facility, Environment, and Security, along with their supporting
elements.

Second, the review analysis indicates, firstly, concerning factors influencing employee performance,
leadership type, HRM, and digital technology significantly impact employee performance as
independent variables, emphasizing the critical role of digital technology. Additionally, employee
attitude and behavioral variables serve as crucial mediating factors existing between organizational
support factors and employee performance. However, the measurement of employee performance rarely
incorporates moderating variables, with only two papers discussing the moderating effects of leadership
and resource allocation. Secondly, in the Pl (Performance Improvement) style assessment, employee
performance assessment emphasizes flexibility, work quality, and innovation capability, particularly
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highlighting resource utilization (i.e., leveraging digital resources to enhance job performance).
However, research in the domains of competitiveness and finance remains limited. Furthermore, this
study also compares organizational digital performance with EDP (Employee Development Plan) in
terms of measurement differences. This analysis shows research gaps and the need to build and test a
universal, adaptive digital performance ontology using scientific methods.

Finally, a universal ontology can help build an EA-driven digital performance evaluation and
improvement model that is consistent and flexible. this study uses the Adaptive EA and RD frameworks
to provide new findings. Like other studies, this one has limitations. It is critical to emphasize that the
study only uses publicly available material in the specified databases. Digitization-performance studies
may be excluded. This research is based on two databases (Scopus and Web of Science), hence further
validation is needed to ensure literature search coverage. Wider database searches could improve
conclusions in future studies. This paper's selected studies were assessed using quality evaluation
standards that explicitly defined acceptable quality. This research was discussed and confirmed by the
research team several times, reducing human errors and biases. Therefore, we are confident in this
study's findings, which seem to open many options for further research into "digital design" and
performance outcomes.
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Appendix A. Literature search results
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Appendix B. Perspectives on Pl interaction layer and aspects

1. PIl: Summary of each item on the Employee Performance Scale

2. Description: Description of variables affecting employee performance (independent, mediating,
and moderating variables)

3. 3. Pl Type: This category includes qualities such as competitiveness, financial stability, service
quality, flexibility, resource use, and innovation.

4. Data/facts about Pls are referred to as measures.

5. The metrics relate to the statistical analysis of Pl measures (facts) on a scale or unit.

6. Scale/unit: A Pl measure's scale or unit, for example, 5 stands for a 5-point Likert scale.

7. Source: This refers to a specific PI's literature source (A1-A32 in Appendix A).

8. Scale Description: it refers to Question items included in each scale.

Pls Description Pl Type Measure Scale/ | Source | Description
Unit

Internal Corporate internal | Resource Productivity | 5 A2 Mean of

communication | communication utilization internal
using  WhatsApp communication
vertically,
horizontally, or
diagonally  affects
employee
effectiveness.

Leader support | Leaders can | Resource Efficiency A25 Case study
influence job | utilization
performance by
influencing self-
esteem, stress
perception, and
reputation
management.

Job stress Technological Resource Efficiency Al7 Case study
changes alter | utilization

Employee employee- Resource Degree of Al7 Case study

competition supervisor and | utilization autonomy

Market share employee-customer | Competitiveness | Growth of Al7 Case study
relationships. sales '

Interface aesthetics and goal | Resource Productivity | 5 Al8 Case study

aesthetics orientation on | utilization
accuracy and
response times in all
three  tasks, nor
significant
interactions.

Job plan Flexibility Degree of | 5 Al4 | arrange my
Customer  service, flexibility work to meet
collaborator company goals.

Work Initiative | capacity, processes, | Flexibility Degree of | 5 Al4 | set  the
and company model flexibility priority for the

affect employee task
performance.

tasks that need
to be
completed.
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Job efficiency Flexibility Degree of | 5- Al4 I complete my
flexibility task within the
allotted time.
Appendix C: Examination of PI: Human Layer and Elements Viewpoints
Pl Description | Pl Type Measure Scal | Sourc | Description
e/ e
Unit

Job Resource Degree  of | 10 A22 | Do you prioritize

efficiency utilization Efficiency resource

conservation in
your work?

Job tasks Flexibility Degree  of | 10- | A22 | How often are you
Digital flexibility given confident
competencie tasks?

Job s and job | Flexibility Degree  of | 10 A22 | How frequently do

motivation performance flexibility you solve
were difficulties the
influenced chief didn't define
by or foresee?

Job psychologic | Flexibility Degree  of | 10 A22 | How often do you

motivation al flexibility complete  things
empowerme within  what was
nt. set?

Leader Flexibility Degree  of | 10 A22 | Which grade would

support flexibility your boss offer you

for your work
results from 1 to
10?

job Resource efficiency 5 A5 carrying out

responsibiliti utilization particular job

es duties

performance - Financial Profitability |5 A5 fulfilling

standards and Training, . expectations  and

expectations transformati performance
ve . .
leadership - - C”Fe“a -

Job d " | Quality Responsiven | 5 A5 This employee is

satisfaction g? anization ess performing at a
al gresources satisfactory level

Job moderate Resource Efficiency 5 A5 This worker

efficiency technology- utilization \pl)glflorms their job

Employee Eﬁi?/sledge quality Satisfaction | 5 A5 This worker

competitiven . outperforms many
sharing. ‘

ess others in the same

position.

Job quality quality Satisfaction |5 A5 Employee produces

high-quality work.

Output Adoption of | quality Satisfaction | 6 Al13 | Output quality

guality 140  base
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Output technologies | quality Satisfaction Al13 | Output delivery
delivery positively
moderates
virtual
connectedne
SS and
output
quality.
Job quality quality Reliability A20 | Quality of job
EUCS performance
Job boosts Resource Productivity A20 | Job productivity
productivity leasant utilization
Job Em otions Competitiven | Growth  of A20 | Compare your
evaluation and ess sales peers' employment
e
in workers, 1¥ield
enhancin — .
Job job g Competitiven | Growth  of A20 |How do you
evaluation performance ess sales compare your job
success to
colleagues in
similar fields?
Employee .| Competitiven | Satisfaction A26 | My job quality and
competitiven ;I’Iechnologlc ess guantity are good
ess compared to others.
knowledge — — -
Job threatens Competitiven | Efficiency A26 | How productive are
efficiency ess you compared to
moderate o ’
work-life _ - similar workers?
Work balance-job Competitiven | Satisfaction A26 | How well do you
expectations performance ess ranniilim;tzte - ;rr:](:
relationships g P
compared to other
workers?
Team-level Resource Satisfaction A24 | Responders agreed
proactivity utilization or disagreed that
their team could
solve problems and
continually sought
better ones.
Team-level . Resource Satisfaction A24 | whether
Leadership o
customer , | utilization respondents
. moderates .
service - thought their team
social
. made good
loafing's
. products and
effect on job .
erformance SETVICES and
P provided good
customer service.
Job Resource Satisfaction A24 | Team  members'
satisfaction utilization satisfaction  with
wages,
advancement

prospects, team
relationships  with
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other departments,

and job
assignments varied.
Organization Resource Efficiency A24 | Team members
al utilization trusted
commitment management, were
loyal to the
company, and
anticipated to stay.
Team Resource Efficiency A24 | the amount to
commitment. utilization which team
members agreed or
disagreed that they
were loyal, trusted,
and anticipated to
work together for a
long time.
Job Leadership, | Innovation Degree  of A7 I have High
motivation high- encourageme motivation at work
involvement nt
Job HRM, and | Innovation Degree  of A7 I have High
productivity | employee encourageme productivity at
performance nt work
Job in the digital | Resource Degree  of A7 I have high
performance | age utilization automatic performance in
completing tasks of
work
Operating tech, Financial Profitability A6 Operating cost
cost operations,
Client quality, Financial Profitability Ab Client reporting
reporting strategy, and
security in
employee
performance
forecasts.
Self- Job Resource Satisfaction A21 | Individual
evaluation motivation | utilization employee
channels performance: how
mobile app would you rank it?
Supervisor- perceived Resource Satisfaction A21 | Your supervisor's
evaluation usefulness utilization opinion on your
(PU)  and performance?
Team- ease of use | Resource Satisfaction A21 | Where do you stand
evaluation (PEOUV) utilization as a team player?
benefits to
employee
job
performance
Work quality | Incentive Quality Satisfaction Al10 | meeting work
gamification quality
moderates requirements
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Job the Quality Satisfaction Al10 | attainment of
efficiency relationship required work
between guantity
Timeliness learning Quality Satisfaction Al10 | Timeliness
dexterity emphasizes doing
and things at the proper
performance moment for best
results.
Cohesiveness Innovation Degree  of Al10 | ability to cooperate
innovation with co-workers.
efficiency
Work Flexibility Degree  of A27 | After analyzing
solutions flexibility smart/digital
technology  huge
data, | solve work
challenges.
Job Flexibility Degree  of A27 | | finish work faster
efficiency flexibility by evaluating
TOP massive data.
Job quality management | Quality Satisfaction A27 | Big data analytics
support and boosted my work.
Job revolutionar | Innovation efficiency A27 || experiment with
innovation y digital technologies
supervisory to boost business
leadership performance or
on digital- product/service
enabled task quality.
Creative performance | Innovation efficiency A27 | solve task
solutions difficulties
creatively  using
data analytics.
Innovative Innovation efficiency A27 || experiment with
idea new big data
analytics ideas at
work.
Job Flexibility Degree  of Al4d | After doing my
challenging flexibility prior chores, |
Employee tackle harder ones.
Knowledge perforfrp ancg Flexibility Degree  of Al4 | Update my work-
update LS cﬁst?)(;\gir flexibility related knowledge
Job skill sgrvice Flexibility Degree  of Al4 | regularly improve
coIIabo,rator flexibility my work skills
qob - capacity, Flexibility ﬁeg_rg_el_ of Al4 | constantly _solve
innovation 2 ;%ngﬁ;’ess exibility Qfggtively issues
Work model Flexibility Degree  of Al4d | actively attend
Initiative ' flexibility meetings/consultati
ons
Digital Digital Resource Efficiency Al6 | Implement a
management | strategy utilization profitable  digital
success business
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Digital depends on | Resource Efficiency Al1l6 | Quick, consistent,

management | employees' | utilization and clear digital
proactivenes business choices

Digital S, risk- | Resource Efficiency Al16 | Customer co-

development | taking, utilization creation to solve
innovation, key problems

Digital and  firm- | Resource Efficiency A16 | Flexibility and

development | wide utilization efficiency in
relational development
capital. projects
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Appendix D : Perspectives on Pl technology layer and aspects

Pl Description Pl Type Measure Scale/ Sourc | Items Description
Unit e
Profit data Financial Profitabilit | binary A9 Profit or not
analytics  or y variable
HRMP
achieve
profitability
Job quality Social media | Quality Reliability | 5 Al5 The mean of Job
use affects quality
Job satisfaction | employee Quality Reliability | 5 Al5 The mean of Job
performance satisfaction
Efficacy  of | through Degree of | Reliability | 5 A15 The mean of Job
work knowledge autonomy efficacy
exchange and
social capital.
Job innovation Resource Degree of | 7 Al9 The company's IT
utilizations innovation infrastructure during
efficiency COVID-19 boosts
my productivity and
technolo L
e acceptan?:)e/ efﬂuengy.
Job efficiency model areatl Resource Degree of | 7 Al19 I benefit from the
ex Iaing task>i utilizations efficiency company's IT and
P services during
technology COVID-19.
Job T't' ICT Resource Degree of | 7 Al19 I use ICT to generate
. improves o hp )
productivity individual utilizations efficiency new work ideas
and amid thg COVID-19
organizationa pandemic.
Knowledge | Resource Degree of | 7 Al19 During COVID-19,
acquirement performance. utilizations efficiency ICT gives new
knowledge.
Job capabilities Resource Efficiency |7 Al19 ICT helps me learn
utilization about my COVID-
19 role.
Internal Digital Competitivenes | Efficiency | Case Al2 internal competition
competition feedback S study
improves
employee
performance
by promoting
energy-
efficient
driving.
Internal By digital | Resource Efficiency | Case Al2 internal competition
competition feedback utilization of resource | study
increasing using
employee
performance
Fulfilling the impact of | Resource Efficiency |5 A23 JP1 completes tasks
Duties digital work | utilization
Compliance on job | Resource Efficiency |5 A23 JP2 meets
task performance | utilization established
from a digital performance
technology standards
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Responsibility | affordance Resource Efficiency |5 A23 JP3  fulfills  all
Fulfillment standpoint. utilization obligations
Obligation Resource Efficiency |5 A23 JP4 never ignores
Adherence utilization employment duties.
Task target Resource Efficiency |5 A23 JP5 performs critical
utilization tasks always.

Senior Resource Efficiency |5 A3 speed

management utilization

attitude

Job satisfaction | Digital Resource Efficiency |5 A3 satisfaction
transformatio | utilization

Job motivation | n effect on | Resource Efficiency |5 A3 motivation
employee utilization

Continuity performance | Resource Efficiency |5 A3 continuity
via utilization

Job quality Technostress | Resource Efficiency |5 A3 quality

utilization

Work-life Resource Efficiency |5 A3 work-life imbalance

imbalance utilization

Job Efficiency Resource Efficiency |5 A3 Job efficiency

utilization

Job efficiency. | Via using | Resource Efficiency | Intervie | A30 Job Efficiency
digital utilization w

Employees. technology Resource Efficiency | intervie | A30 Employee retention

retention enhance utilization w
employee
performance

Job quality Employee Resource Efficiency |5 A4 | perform my duties
performance | utilization well.

Job standard is affected by | Resource Efficiency |5 A4 I perform my main
electronic utilization jobs well utilizing
monitoring. established methods.

Job quality Job  making | Quality Satisfactio | 5 A4 I accomplish my
and social n tasks properly.
media context
awareness
moderate
cyber-loafing
and
performance.

Profit the effect of | Financial Profitabilit | 5 Al Profit
digital y
assistance
systems  on
employee
performance.

Emotional Quality satisfaction | 5 A3l I feel emotionally

state exhausted while

working.

Management | Teleworking | Quality satisfaction | 5 A3l Seeing all goals and

and effect duties in  work

cooperation employee organization

Communicatio | performance | Quality satisfaction | 5 A3l | communicated

n awareness with

managers/employee
5.

Working Quality satisfaction | 5 A3l Teleworking hurts

capacity. my mental health.
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IT application Quality satisfaction | 5 A3l My workplace's data
digitalization ~ has
changed drastically.

Storage technological, | Resource Efficiency |5 A6 storage networks

network, operational, utilization

Cloud system | quality Resource Efficiency |5 A6 smart contracts

management, | utilization

Money strategic Resource Efficiency | 5 A6 Integration

laundering solutions, and | utilization

security
aspects in
employee
performance
forecasting.

Job duty Resource Efficiency | 7 A32 I always perform my

utilization job tasks.

Job Resource Efficiency |7 A32 I always meet my

performance utilization job's official
performance
requirements.

Job varied  user | Resource Efficiency | 7 A32 I always do job

responsibility | adaptations utilization duties.

Job innovation | and post- | Innovation Degree of | 7 A32 | often think about

motivation adoption innovation ways to improve.

company efficiency

Work Initiative | social media | Innovation Degree of | 7 A32 I regularly rally

use and innovation support  for new
employee efficiency ideas.

Work Initiative | performance | Innovation Degree of | 7 A32 I constantly seek
innovation new work strategies.
efficiency

Work practice Innovation Degree of | 7- A32 My original ideas
innovation typically ~ become
efficiency valuable

implementations.

Digital Digital Resource Efficiency | 7 Al6 Utilize external

networking strategy utilization digital resources

success efficiently

Digital depends on | Resource Efficiency |7 Al6 Actively monitoring

networking employees' utilization trends and

proactiveness opportunities
, risk-taking,
innovation,
and firm-wide
relational
capital.
Job innovation | Innovative Innovation Degree of | 7 A29 Generate
job innovation improvement ideas
performance: efficiency

Organization How social, | Innovation Degree of | 7 A29 Gain  support for

support hedonic, and innovation unique ideas

cognitive efficiency

Job motivation | social media | Innovation Degree of | 7 A29 Find new ways to

use improves innovation work
job efficiency

Work performance | Innovation Degree of | 7 A29 Make unique ideas

realization through three innovation useful.

social capital efficiency
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elements and
technology
use.
Job efficiency | Technology Resource Efficiency | 7 A29 I always perform my
usage utilization job tasks.
Job perspective to | Resource Efficiency | 7 A29 I always meet my
requirements explore how | utilization job's official
social, performance
hedonic, and requirements.
Job cognitive Resource Efficiency | 7 A29 I always do my work
responsibility | social media | utilization duties.
Job duty use  affects | Resource Efficiency |7 A29 | often do essential
routine  job | utilization work.
performance
through three
social capital
aspects.
Appendix E: PI security layer and element analysis
Pl Description Pl Type Measure Scale/ | Source | Description
Unit
Work intensity Flexibility | Degree of | 7 A8 work intensity
Social media fear : flexibility
Sales Volume | affects  employee | Quality Satisfaction | 7 A8 Sales Volume
Knowledge. E[Jhe erforma\llr;cce;i n atibou r: Quality Satisfaction | 7- A8 Knowledge.
Administrative | moderates it. Quality | Satisfaction | 7 A8 Administrative
Performance Performance
Appendix F: PI facility layer and element analysis
Pl Description Pl Type Measure Scale/ | Source | Metric
Unit Description
Digital Quality satisfaction | 7 Al6 Using data to
infrastructure | Digital strategy success produce
depends on employees' consumer  and
proactiveness, risk-taking, business value
Digital innovation, and firm-wide | Quality satisfaction | 7 Al6 A secure and
infrastructure | relational capital. reliable data
infrastructure
Job Innovation | Degree of | 7 A28 | generate
innovation innovation additional
efficiency improvement
. ] suggestions
Innovative  performance:
. : utilizing the
task equ'lvocal[ty system.
Job ability moderates” enterprise social Innovation | Degree of | 7 A28 Using the system
software platform . .
o innovation helps me solve
utilization and employee - LI
efficiency difficulties
performance. .
creatively.
Job Innovation | Degree of | 7 A28 I have more
motivation innovation innovative work
efficiency improvement
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ideas when using
the system.
Job Resource | Efficiency | 7 A28 I can finish jobs
Efficiency utilization faster with the
system.
Job quality Resource | Efficiency | 7 A28 Using the system
utilization improves my
work.
productivity Resource | Efficiency | 7 A28 The system
utilization boosts my
output.
Job Resource | Efficiency | 7 A28 System
Efficiency utilization utilization
improves my
work.
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9.0 APPENDIX

On the Web of Science database, a refined search using advanced logic: TS= ("digital? ation" OR
"digi*") AND employee performance AND ("impact” OR "effect") within the period of 2016-2023
yielded a total of 507 articles. For Scopus, an initial search using keywords (Digital? AND action OR
digi*) AND employee AND performance AND (impact OR effect) resulted in 585 articles. After
narrowing the criteria to the English language, focusing on business management, social sciences,
environmental science, economics, and finance, and psychology, it narrowed to 279 articles. Finally,
with a period restriction of 2016-2023, the search concluded with 266 articles.

Table 9.1:

Literature Search Method

Database Keywords No

Scopus (Digital? AND ation OR digi*)  AND employee AND performance AND 266
(impact OR effect) AND PUBYEAR >2015AND PUBYEAR
<2024 AND ( LIMIT-TO ( SUBJAREA ,"BUSI") OR LIMIT-TO (
SUBJAREA ,"SOCI") OR LIMIT-TO ( SUBJAREA ,"ECON") OR
LIMIT-TO ( SUBJAREA ,"DECI") OR LIMIT-TO ( SUBJAREA
, "PSYC") OR LIMIT-TO ( SUBJAREA , "ENVI") ) AND ( LIMIT-TO (
DOCTYPE , "ar") OR LIMIT-TO ( DOCTYPE , "cp") OR LIMIT-TO (
DOCTYPE, "re")) AND ( LIMIT-TO ( LANGUAGE , "English" ) )

Web of TS= (("digital? ation" OR "digi*") AND employee performance AND 507

science ("impact"OR "effect"))
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