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Abstract
With rapid technological progress, the adoption of digital technology in human 
resource management (HRM) has become a crucial step towards the vision of digital 
organizations. Over the last four decades, a substantial body of empirical research 
has been dedicated towards explaining the phenomenon of digital HRM. Moreover, 
research has applied a wide array of theories, constructs, and measures to explain 
the adoption of digital HRM in organizations. The results are fragmented theoreti-
cal foundations and inconsistent empirical evaluations. We provide a comprehen-
sive overview of theories applied in digital HRM adoption research and propose an 
adjusted version of the unified theory of acceptance and use of technology as a con-
solidating theory to explain adoption across settings. We empirically validate this 
theory by combining evidence from 134 primary studies yielding 768 effect sizes via 
meta-analytic structural equation modelling. Moderator analyses assessing the influ-
ence of research setting and sample on effects show significant differences between 
private and public sector. Findings highlight research opportunities for future studies 
and implications for practitioners.
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1  Introduction

During recent decades, research on the adoption of digital technology in support-
ing HR activities has relied on various theoretical foundations that have evolved 
independently (Bondarouk and Ruël 2009; Larkin 2017; Strohmeier 2007, 2020). 
This plethora of theoretical tangents leaves theory in the field of digital Human 
Resource Management (HRM) in a fragmented state (Martin and Reddington 
2010; Ruël et al. 2011; Strohmeier 2012) and may even lead to authors “cherry-
picking” the model that best fits their data (Venkatesh et al. 2003). Merging these 
tangents under the umbrella of a unifying theory not only allows the integration 
of existing evidence but also offers common theoretical understanding, or base-
line, that future research efforts can expand on. Our study, thus, aims to achieve 
this goal by presenting an integrative overview of theory applied in digital HRM 
adoption research. We show that a modified version of the Unified Theory of 
Acceptance and Use of Technology (UTAUT) (Venkatesh et  al. 2003) consoli-
dates a large proportion of individual theories applied in digital HRM adoption 
research. We then proceed by systematically and meta-analytically synthesizing 
the field’s quantitative evidence to empirically validate UTAUT as a unifying the-
ory while motivating, discussing, and testing potential mediators and moderators.

The adoption of end-users has been frequently proposed as the crucial link 
between the technical implementation of digital HRM and its contribution to organi-
zational effectiveness (Ruël and Bondarouk 2014). At the same time, we find a miss-
ing consensus on relevant key constructs to explain such adoption. This lack of a 
common theoretical basis severely limits the comparability, let alone the reproduc-
ibility of current results, and leads to inconsistent empirical evaluations (Bondarouk 
et  al. 2017). Accordingly, reviews in the field have repeatedly called for a so far 
missing comprehensive examination of adoption factors for almost fifteen years now 
(Bondarouk et al. 2017; Ruël and Bondarouk 2014; Strohmeier 2007). Proposing a 
unifying, generalizable theory that includes a predefined set of constructs, provides 
recommended operationalizations, and offers specific testable hypotheses is a vital 
step to address this issue. Earlier works have made a case for UTAUT as a candidate 
for such a unifying concept in digital HRM by applying the theory in individual 
studies (e.g., Laumer et al. 2010; Obeidat 2016; Ruta 2005). However, to qualify for 
this consolidating purpose, it remains to show that UTAUT both integrates earlier 
research efforts on the phenomenon and that its validity can be confirmed across 
digital HRM settings. To this end, we take a theory-driven approach to show that 
UTAUT integrates earlier research efforts and to meta-analytically confirm the 
validity of the paradigm across digital HRM settings. Hereby, we complement the 
set of exclusively narrative and qualitative reviews in the field (e.g., Bondarouk et al. 
2017; Strohmeier 2007; Tursunbayeva et al. 2017) to provide the much-needed com-
mon theoretical basis but may also offer guidance for more consistent and reproduc-
ible future research efforts.. In addition to this general objective, we offer two addi-
tional contributions to address the idiosyncrasies of UTAUT in digital HRM.

First, UTAUT has been proposed in different versions, including a varying set 
of constructs when applied in various contexts. The discussions center around an 
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appropriate set of predictors (e.g., Sykes et  al. 2009; Venkatesh et  al. 2012) as 
well as suitable mediators to explain usage (e.g., Chang et al. 2016; Rondan-Cat-
aluña et al. 2015). For instance, concerning user attitudes, scholars have argued 
for (e.g., Dwivedi et al. 2019; Huseynov and Özkan Yıldırım 2019; Oshlyansky 
et al. 2007) as well as against (e.g., Chang et al. 2016; Venkatesh et al. 2012; Yi 
et al. 2006) the inclusion of this construct as a mediator. Moreover, different vari-
ants of the theory have been gradually introduced, including a version based on 
meta-analytic results (meta-UTAUT; Dwivedi et  al. 2019, 2020). As the choice 
of constructs may significantly improve the explanatory power of the theory, it is 
of vital importance to motivate and test adjustments to the UTAUT framework to 
guide future evaluations. Hereby, we aim to confirm if the original set of predic-
tors is suitable to explain adoption in digital HRM and whether common media-
tors, i.e., attitudes and intentions emerge as relevant in our field.

Second, within the UTAUT literature, there has been an ongoing debate on a suit-
able set of moderators (Dwivedi et  al. 2019; Venkatesh 2022). For example, both 
individual characteristics and environmental variables may moderate relationships, 
depending on context. This discussion is especially relevant in digital HRM because 
the field combines research in the preceding concepts of Human Resource Informa-
tion Systems (HRIS) (e.g., DeSanctis 1986; Mathys and LaVan 1982; Mayer 1971; 
Tomeski and Lazarus 1974) and Electronic Human Resource Management (e-HRM) as 
well as its subsets such as e-recruiting or organizational e-learning (e.g., Lengnick-Hall 
and Moritz 2003; Lepak and Snell 1998; Ruël et al. 2004; Strohmeier 2007). Accord-
ingly, scholars have studied technology adoption across various HR functions, organi-
zational settings, and various groups of stakeholders (Strohmeier 2007). For this rea-
son, research may greatly benefit from comparisons of adoption across contexts. Yet, 
the options for comparing associations in different settings and samples are severely 
limited within a single study. In contrast, summarizing evidence across numerous stud-
ies meta-analytically allows assessing the influence of various study characteristics on 
relationships between constructs. More specifically, such tests may reinforce the value 
of a unifying theory by attesting to its generalizability.

In brief, our review summarizes theory in empirical research as a basis (1) to meta-
analytically test the validity of UTAUT as an overarching and consolidating theory to 
explain digital HRM adoption across settings, (2) to propose field-specific adjustments 
to the theory, and (3) to examine if study-level characteristics moderate relationships 
between individual constructs. This allows testing existing field-specific hypotheses, 
explore the influence of other possible moderators, and offer a baseline theory to guide 
future research efforts towards a more unified view on the phenomenon.

2 � Motivation—technology adoption research in digital human 
resource management

2.1 � Overview of theoretical foundations

The field of digital HRM can be characterized as a confluence of two streams of 
scholarly work, research on Information Systems (IS) and research on Human 
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Resources (HR). Additionally, some theoretical perspectives in both streams track 
back their origins to psychology, e.g., the Theory of Reasoned Action (Fishbein and 
Ajzen 1975) or the Theory of Planned Behavior (Ajzen 1991). In empirical digital 
HRM studies, scholars have primarily made extensive use of dominant IS paradigms 
(Marler et  al. 2009; Marler and Dulebohn 2005). While all these theories aim to 
explain the adoption and use of digital HRM in some capacity, they rely on varying 
sets of constructs and operationalizations. Yet, for our present goal of summarizing 
evidence across primary we should choose a theory that (1) allows us to include as 
much primary research as possible (2) without sacrificing the integrity of primary 
study constructs, i.e., primary study constructs should have conceptual equivalents 
in the unifying theory.

An informed decision in this matter requires a more in-depth examination of the-
ory applied in digital HRM research. To this end, we conducted a scoping review 
(cf. Pham et  al. 2014). As frequently suggested, we use this scoping review as a 
preliminary analysis to a inform our systematic review (Arksey and O’Malley 2005) 
by summarizing earlier research findings and by mapping the heterogenous body of 
empirical literature on digital HRM (Mays et al. 2001). We collected empirical stud-
ies reporting some sort of effect size and studying digital HRM adoption. The stud-
ies were either cited in one of the earlier, narrative digital HRM reviews or resulted 
from an initial search in the Web of Science. We did not enforce any additional 
inclusion criteria for this scoping procedure. This yielded a sample of 171 studies. 
Note that this set should not be seen as an exhaustive list of digital HRM adop-
tion research but rather a comprehensive and, for the purpose at hand, representative 
sample of empirical studies in our field. Out of the 171 studies, only 36 employed 
some sort of digital HRM-specific theory. The remaining 135 contributions adapted 
theoretical frameworks from IS research with some researchers even combining 
multiple frameworks. Table  1 provides a summary with respect to the prevalence 
of individual theories in this 135-study sample. For each theory, the prevalence in 
empirical digital HRM literature, i.e., the number and percentage of applications for 
the respective paradigm, is listed in the rightmost column. As some studies utilized 
a combination of two theories, the total number of applications sums up to 162.

Our scoping review allows three important insights. First, we see a clear domi-
nance of IS theories over field-specific paradigms. Almost 80% of the studies in our 
scoping review (135 out of 171) relied on established paradigms from IS research. 
A simple and plausible explanation for this dominance is the relative maturity of IS 
theories because each model has been evaluated across various IS subfields. These 
theories also include a predefined set of constructs, provide recommended opera-
tionalizations, and come with various testable propositions. While this general trend 
of merely adapting existing theories limits theory building, it also makes constructs 
comparable across studies. A second observation is the dominance of the original 
version of TAM (Davis 1989) in quantitative digital HRM antecedents research. 
This potentially poses problems because TAM, in its original form, has been exten-
sively criticized for its poor explanative and predictive power and for its disputed 
heuristic value (Bagozzi 2007; Chuttur 2009; Legris et al. 2003; Venkatesh 2000). 
Following this reasoning, we decided against testing TAM in our study, even though 
it emerges as the most prevalent theory. Last, this multitude of frameworks confirms 
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the fragmented state of theory in digital HRM. Yet, our tabulation also suggests that 
efforts to consolidate theory may be fruitful. Table 1 demonstrates that most theories 
applied in digital HRM are either (1) one of the eight theories that were unified to 
form the original UTAUT or (2) have at least some conceptually equivalent con-
structs in UTAUT. To illustrate this claim, our summary (Table 1) also shows the 
primary study constructs and their respective UTAUT equivalent for each applied 
theory.

Given these similarities, both conceptually and empirically, it seems appropriate 
to test the validity of UTAUT as on overarching and consolidating theory to explain 
digital HRM adoption. Additionally, by summarizing primary study constructs 
under the umbrella of meta-analytic constructs, i.e., UTAUT constructs, all theories 
prevalent in digital HRM are consolidated in a fashion similar to Venkatesh et al.’s 
original article. In addition and on a larger scale, we are interested in the explanatory 
value of UTAUT in the field of digital HRM. Thus, we not only examine the bivari-
ate relationships between all UTAUT constructs but also use meta-analytic structural 
equation modeling to evaluate the model fit to the meta-analytically pooled results.

2.2 � Field specific adjustments to UTAUT​

We made two adjustments to the original UTAUT for the present study, the intro-
duction of user attitudes as a central construct and the inclusion of moderators spe-
cific to digital HRM research.

In line with earlier contributions, we hypothesize that user attitudes medi-
ate the relationships between all exogenous constructs and behavioral intention 
while having a merely indirect effect on usage. This inclusion of attitude has 
been proposed in general IS theories (Ajzen 1991; Fishbein and Ajzen 1975), 
in research studying technology adoption and use (Kim et  al. 2009; Taylor 
and Todd 1995; Yang and Yoo 2004), as well as in UTAUT studies specifi-
cally (e.g., Dwivedi et  al. 2019; Huseynov and Özkan Yıldırım 2019; Oshly-
ansky et al. 2007). In addition, it has been argued that an individual’s behavior 
towards using a new technology is shaped by attitude and that the construct must 
be considered to adequately explain intentions and use behavior (Chong 2013; 
Rana et  al. 2017). Consequently, attitude is introduced as (1) a direct anteced-
ent of behavioral intention (Dwivedi et al. 2017; Fishbein and Ajzen 1975) and 
(2) a direct consequence of performance expectancy, effort expectancy, social 
influence, and facilitating conditions (Dwivedi et al. 2020; Šumak et al. 2010). 
Conceptually, we hypothesize that digital HRM users form attitudes towards the 
innovation based on their perceptions, opinions of others, and the provided sup-
port. These attitudes are assumed to be linked to the users’ intentions to use 
the innovation and thus, in consequence, influence their actual use behavior 
(Guimaraes and Igbaria 1997). The inclusion of attitude is also consistent with 
a recently introduced approach to UTAUT based on meta-analytic results (meta-
UTAUT; Dwivedi et al. 2019, 2020). Our proposed model corresponds to meta-
UTAUT with one exception. Original UTAUT hypothesized no direct influence 
of facilitating conditions on behavioral intentions when effort expectancy is also 
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included in the model (Venkatesh et  al. 2003). We argue that this claim might 
still hold because the empirical evidence listed to justify the inclusion of this 
path is exclusively based on models with intentions as the only dependent varia-
ble (Eckhardt et al. 2009; Foon and Fah 2011; Yeow and Loo 2009). Thus, when 
trying to explain actual usage, as in the present study, we omit a hypothesized 
direct path between facilitating conditions and behavioral intentions.

Our second adjustment aims at investigating the dynamic nature of tech-
nology adoption and use in more detail. To this end, we take a contingency 
approach to applying UTAUT by examining a wide range of potential modera-
tors (c.f. Venkatesh et  al. 2003). More specifically, our study considers three 
sets of characteristics. First, digital HRM research has introduced various study-
level characteristics that may exert an influence on relationships between digital 
HRM usage and its antecedents. As these potential moderators are specifically 
proposed in our field of research, we apply a confirmatory approach to validate 
their presence. In particular, authors have proposed the sector of the organiza-
tion (Panayotopoulou et al. 2007; Shilpa and Gopal 2011; Strohmeier and Kabst 
2009), the background of study respondents (Bondarouk et  al. 2009; Bondar-
ouk and Ruël 2009; Bos-Nehles and Meijerink 2018), and regional context (Flo-
rkowski and Olivas‐Luján 2006; Ramirez and Zapata-Cantú 2008; Strohmeier 
and Kabst 2009) as potentially influential characteristics. Sector characteristics 
can facilitate or inhibit digital HRM adoption because the use of technology and 
employees’ computer literacy is varying greatly across sectors (Strohmeier and 
Kabst 2009). Similarly, respondents with an HR background are expected to 
assess the usefulness of a prospective digital HRM system of service more accu-
rately than employees without such a background (Bondarouk and Ruël 2009). 
Concerning study region, “Western” and “Eastern” economies with their respec-
tive cultural differences may perceive adoption factors differently (Bondarouk 
and Ruël 2009), e.g., collectivist cultures may be more affected by social influ-
ences regarding system use. Second, following the original UTAUT model, we 
also assessed the influence of gender and age of respondents on relationships. 
However, since the impact of relevant prior experience of users and their volun-
tariness of use are scarcely researched phenomena in the field of digital HRM, 
we could not include these characteristics in our moderator analysis. We com-
plement this second, explorative set of moderators by adding publication year 
to capture the possible changes in outcomes over time. Finally, we examine the 
impact of methodological characteristics such as functional scope of the imple-
mentation (see below), peer-review status, and level of analysis on effect sizes.

In sum and from a theory building perspective, our first adjustment will give 
us the opportunity to evaluate if the inclusion of attitudes helps to explain usage 
in our field and if future contributions will benefit from measuring this con-
struct. In addition, our second adjustment may inform future theory building 
efforts if different models and links between relationships are needed to explain 
digital HRM usage in a particular context or with specific user backgrounds in 
mind. The adjusted unifying research model is visualized in Fig. 1.
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2.3 � Measures—UTAUT constructs in the field of digital HRM

Next, we briefly discuss how the individual UTAUT constructs are operationalized 
in digital HRM research. Hereby, we aim to show that the aforementioned com-
monalities across theories also extend to the respective measurement items. Besides 
the direct application of UTAUT scales (e.g., Eckhardt et  al. 2009; Laumer et  al. 
2010; Obeidat 2016; Wong and Huang 2011), digital HRM research uses various 
representative study constructs to capture the individual concepts. Following the 
classification of Venkatesh et al. (2003), we summarize these definitions under the 
umbrella of the corresponding UTAUT constructs. Construct definitions and repre-
sentative constructs are presented with example measures in Table 2.

Given the prevalence of TAM in digital HRM research, it is not surprising that 
performance and effort expectancy are frequently measured in the form of perceived 

Fig. 1   Proposed research model
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usefulness (Chen 2010; Marler et  al. 2009; Roca et  al. 2006) and perceived ease 
of use (Konradt et al. 2006; Wahyudi and Park 2014; Yusliza and Ramayah 2012), 
respectively. The same holds for the construct of subjective norm as a substitute for 
social influence (Iyer et al. 2020; Laumer et al. 2010; Lin 2010). Facilitating condi-
tions are, by definition, a relatively broad concept. Yet, the most common opera-
tionalization in digital HRM assesses the compatibility with existing aspects of 
work, values, and needs or, alternatively, the degree of organizational support (Al-
Dmour 2014; Parry and Wilson 2009; Purnomo and Lee 2013). In comparison to 
these exogenous constructs, the measures for attitude and behavioral intention are 
fairly consistent. Scales for attitude vary between more general measures (Maier 
et al. 2013; Voermans and van Veldhoven 2007; Yoo et al. 2012) and more field-
specific ones, e.g., attitudes towards using recruitment websites (van Birgelen et al. 
2008). Scales for behavioral intention show little variation across primary studies 
(Erdoğmuş and Esen 2011; Luor et al. 2009; Marler et al. 2006). Finally, since the 
construct of digital HRM usage shows various idiosyncratic properties, it requires a 
more detailed definition.

Following Burton-Jones and Gallivan (2007), we define digital HRM usage as the 
degree of applying digital technologies by an individual or collective actor to per-
form HRM tasks. Most commonly, this main construct is measured as frequency of 
use on various scales (Njoku 2016; Sabir et al. 2015; Wickramasinghe 2010). Other 
operationalizations capturing the level of implementation and application, e.g., what 
HR functions are supported by digital HRM, are less common (Al-Dmour 2014; 
Geetha 2017; Morsy and El Demerdash 2017).

This conceptualization is rather inclusive in that it incorporates use behavior for 
different user types with varying functional scope (e.g., broader e-HRM adoption vs 
narrower e-recruiting adoption). Thus, it is potentially subject to a common point of 
criticism in meta-analysis, that is, authors comparing “apples and oranges”(Durlak 
and Lipsey 1991; Sharpe 1997).

It is imperative to mention that we aim to derive conclusions for the research 
area of digital HRM as a whole rather than for one specific type of digital HRM. As 
such, we argue that it is not only valid but strictly necessary to include all available 
evidence across usage types. All types of usage examined in primary studies are 
performed with the overarching objective to support HR activities via digital tech-
nologies. Note that definitions of this construct, if varying, still remain within the 
boundaries of our well confined subfield. Thus, we argue that earlier meta-analytic 
contributions synthesizing general IS research across subfields necessarily introduce 
even broader usage constructs.

Nevertheless, we specifically address this discussion by introducing the func-
tional scope of implementation as a domain-specific moderator in both of our 
analyses. In particular, we examine potential variations between two groups of con-
tributions to evaluate our decision to pool results across multiple types of digital 
HRM usage. On one side, we find studies in which the digital HRM implementation 
affects an array of multiple HR functions, e.g., a joint migration to digital selection, 
compensation, and performance management. In contrast, other studies have investi-
gated the impact on a single HR function in isolation, e.g., the introduction of a ded-
icated e-recruiting website or an employee self-service. Note that the current body 
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of literature merely allows such cursory examinations of differences. More detailed 
and theoretically meaningful tests, e.g., comparing results from e-recruiting studies 
with those from e-performance management studies, are not yet possible because 
the number of studies in each subgroup is very limited. In consequence, such analy-
ses would lack adequate statistical power due to insufficient studies per subgroups as 
well as unbalanced subgroups (cf. Cuijpers et al. 2021).

3 � Method

To test our proposed theory, we performed a combination of meta-analysis and 
structural equation modelling (MASEM) that combines the strengths of both tech-
niques (Jak and Cheung 2019). In particular, the approach allows us to evaluate the 
fit of our hypothesized model to meta-analytically pooled data. Recently, Jeyaraj and 
Dwivedi (2020) have introduced a categorization of meta-analyses in IS based on 
outcome measures (derived metrics or reported effect sizes) and research approach 
(exploratory or confirmatory). Even though our research approach shows traits of an 
exploratory meta-analysis, e.g., meta-regression analyses to reveal new knowledge 
regarding moderators, we consider our study a confirmatory meta-analysis with 
reported effect sizes.

3.1 � Search strategy

Our general sampling frame covered all empirical evidence published in English 
on the usage of digital HRM and its antecedents. We did not limit the search to a 
specific time period. To identify suitable primary studies, we first performed vari-
ous keyword searches in several electronic databases, including Web of Science, 
Business Source Premier, JSTOR, EBSCOHost, and Google Scholar. We supple-
mented the database searches with backward and forward snowballing, i.e., we both 
examined the references of a relevant study and inspected the articles that cited that 
study (Jalali and Wohlin 2012). Likewise, we consulted highly cited digital HRM 
reviews for suitable primary research. Finally, in an effort to prevent publication 
bias, we additionally searched “grey literature” (Durlak and Lipsey 1991; Roth-
stein et  al. 2005), in particular relevant doctoral dissertations (e.g., via Proquest 
Dissertations and Theses), conference proceedings, and working papers (e.g., via 
ResearchGate and SSRN) for relevant documents. Search keywords evolved around 
the core construct digital HRM usage spanning across various HR functions (e.g., 
e-HRM, HRIS, e-recruiting, organizational e-learning, and e-performance manage-
ment), UTAUT constructs including their representative primary study constructs 
(see Table  2), and the desired outcome characteristics (e.g., correlation, quantita-
tive, and empirical). This set of keywords was also iteratively updated to ensure no 
relevant evidence was missed. A list of search terms is provided in the supplemen-
tary material (Appendix B). This search process was concluded in December 2021 
and yielded 3,545 results after removing duplicates. Preforming preliminary title 
and abstract screening left a sample of 1594 candidate studies. These studies had 
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to pass four preset criteria to be included in the final analysis. First, a document 
had to report quantitative results and had to analyze primary data. Thus, collations 
or syntheses of existing research were excluded and suitable primary studies were 
extracted. Second, at least one relationship between any two UTAUT constructs as 
defined above had to be analyzed. Third, in case of sample overlap, i.e., two studies 
analyzing the same dataset, we included the study that reported more usable effect 
sizes. This rule also applied if there was only partial overlap. Finally, a document 
had to report sufficient information to code the effect sizes, correlation coefficient 
and sample size in our case. When the primary effect size metric was not reported, 
we had to assure a reliable conversion to this metric was possible. A PRISMA state-
ment (Moher et al. 2009) documenting the search process is provided in the supple-
mentary material (Appendix B).

The final sample included 134 studies with 140 independent datasets. These stud-
ies reported 768 effect sizes with a total sample size of 40,595.

3.2 � Coding strategy

The chosen effect size metric for our study was the Pearson product-moment corre-
lation coefficient. In the rare instances (k = 2 studies) when authors reported another 
effect size metric, i.e., standardized mean differences between constructs, those were 
transformed using conventional procedures (cf. Borenstein et al. 2009; Lipsey and 
Wilson 2001). For each study, we coded all essential information needed for further 
analyses, i.e., effect sizes, sample sizes but also the reliabilities, means, and standard 
deviations for all examined constructs.

In addition, we gathered all potentially relevant study characteristics including 
sector of the target organization, respondent group, study region, publication year, 
functional scope of the study, peer-review status, level of analysis, as well as age and 
gender of the study population. For sector we distinguished between studies con-
ducted in the private (e.g., manufacturing or logistics) and in the public sector (e.g., 
government or education). If a study gathered data across sectors, it was only clas-
sified as private or public if all target organizations were operating in the respective 
sector. Respondent group described if all study respondents had some sort of HR 
background (HR managers or HR professionals) or not. Study region was coded as 
either Western (North America, Europe, and Australia), Eastern (Middle East and 
Asia), or African. As discussed above, functional scope was coded as either com-
posite (e.g., spanning multiple HR functions) or single (e.g., focusing on a specific 
HR function). For peer-review status, we applied a more fine-grained categorization 
to not only captured the effect of peer-review but also of an outlet’s impact factor on 
effect sizes. Studies were grouped into three categories, i.e., (1) non-peer-reviewed 
sources, (2) sources from outlets that claimed to perform a peer-review procedure 
yet have no impact factor and are not recorded in the 2020 Journal Citation Reports 
(JCR) (Clarivate Analytics 2020), and (3) sources that have been published in out-
lets listed in the JCR with a 5-year mean impact factor (cf. Schrag et al. 2011). We 
followed common recommendations to address possible differences between indi-
vidual and organizational level studies by introducing level of analysis as moderator 
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(Collins et  al. 2004; DeGroot et  al. 2000; Gully et  al. 1995). In case effect sizes 
differ substantially between levels of analysis, we would have to conduct separate 
meta-analyses for each level. Otherwise, pooling effect sizes across levels is feasible 
(Ostroff and Harrison 1999, p. 267). Finally, we noted the mean age of respondents 
and coded gender as the percentage of female respondents in a study.

To avoid synthesizing stochastically dependent effect sizes, special attention 
was required when a study reported multiple effect sizes for the same relationship 
(Gleser and Olkin 2009). In case the independence assumption was tenable, e.g., 
a study simply replicated their analysis for samples drawn from multiple firms, all 
reported effect sizes were included in the meta-analyses. If this assumption was vio-
lated (k = 2 studies), we computed an unweighted average of effect sizes, so that the 
study only contributed one (summary) effect size for the relationship in question.

Initial coding reliability was established by three coders coding a randomly cho-
sen 10%-subset of all included studies. Intercoder reliability was calculated for all 
information and characteristics listed above. Reference details such as author, title, 
and publication year were excluded from the calculation because perfect agreement 
is expected for these characteristics. For all effect sizes, agreement required coders 
(1) to have a matching mapping from primary study constructs to the meta-analytic 
constructs and (2) to report the same reliabilities for both constructs (if available). 
The agreement rate between the three coders was 87.5%, and Fleiss’ kappa was 
0.882, suggesting “almost perfect agreement” (J. R. Landis and Koch 1977, p. 165). 
Disagreements were resolved in a subsequent discussion before the remaining docu-
ments were coded by the first author.

Effect sizes were then corrected for measurement error in both constructs (Hunter 
and Schmidt 2014). Since studies frequently reported reliabilities for their con-
structs, this attenuation correction was performed on the level of the individual 
study. Effect sizes were not corrected if correlations were taken from primary stud-
ies that already corrected for attenuation (e.g., to assess discriminant validity). In 
case no reliability information was reported, we imputed the mean reliabilities for 
the respective constructs across all studies for this correction (e.g., Giluk 2009).1 
We did not correct for other statistical artifacts such as range restriction or dichoto-
mization of continuous variables as these were not prevalent in our sample of stud-
ies. Since the necessity of reliability corrections is subject to debate in MASEM 
(Michel et al. 2011), we report results for both uncorrected and reliability corrected 
correlations.

3.3 � Meta‑analytic structural equation modelling (MASEM)

The essential idea behind MASEM has been summarized as follows (Cheung 
2015a): In a first step, correlation matrices from primary studies are combined to 
form a pooled correlation matrix. In the second step, hypothesized structural equa-
tion models are tested using this pooled matrix as input. Earlier MASEM studies, in 

1  All mean reliabilities are reported in the supplementary material (Appendix E).
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particular in management research, have used an univariate approach (R. S. Landis 
2013; Viswesvaran and Ones 1995). Here, synthesizing correlations from primary 
studies is usually done via pairwise aggregation, i.e., performing a separate meta-
analysis for each bivariate relationship. This meta-analytically populated pooled cor-
relation matrix is then used as input into a structural equation model. An essential 
drawback of the univariate approach is that constructing a pooled correlation matrix 
via pairwise aggregation does not account for possible dependencies between the 
pairs of correlations, i.e., the elements in the matrix (Cheung 2015a; Riley 2009). 
Thus, multivariate approaches such as two-stage structural equation modelling 
(TSSEM, Cheung and Chan 2005) are preferred. These account for the dependen-
cies by estimating the pooled correlation matrix with a multivariate random-effects 
meta-analysis (Cheung 2013). Thus, in the present study, we applied two-stage struc-
tural equation modelling (TSSEM). To test the stability of the results, we also con-
ducted a univariate approach to MASEM and compared the results with those from 
TSSEM. Given our broad definition of digital HRM usage, we expected substantial 
between-study heterogeneity and intended to derive unconditional conclusions about 
a universe of similar but not identical studies. Thus, all results were obtained using a 
random-effects approach to meta-analysis (Hedges and Vevea 1998).

3.3.1 � Stage 1—Meta‑analyses

We synthesized correlation matrices, one for each independent sample following the 
TSSEM approach using random effects multivariate meta-analysis with maximum 
likelihood estimation (ML) for between-study heterogeneity (Cheung 2015a; Hardy 
and Thompson 1996). Beside the pooled estimates, we also report an estimate of the 
amount of heterogeneity ( ̂�  , the estimated standard deviation of true correlations) 
and the I2 statistic (Higgins et al. 2003) for each bivariate relationship. Unlike tradi-
tional meta-analyses, TSSEM approaches commonly use “raw” correlations instead 
of Fisher z scores (Fisher 1915) obtained through the associated variance-stabilizing 
transformation (e.g., Dwivedi et al. 2019; Joseph et al. 2007; Sabherwal et al. 2006). 
The resulting 21 pooled effect size estimates were then used to populate the pooled 
correlation matrix.

3.3.2 � Stage 2—Structural equation modelling (SEM)

The results obtained in stage 1 were then used for the SEM analysis. The pooled 
correlation matrix was, together with its estimated asymptotic sampling covari-
ance matrix, used as input in the stage to analysis (Cheung 2014). Note that the 
weighted least squared estimation approach in TSSEM, i.e., weighting the ele-
ments in the pooled correlation matrix by their precision, makes the choice of an 
appropriate sample size (e.g., harmonic mean) obsolete (Cheung 2014). Hereby, 
these matrices are treated as observed matrices. The approach uses weighted least 
squares estimation to weigh the precision of the pooled correlation matrix in fitting 
models, so that goodness-of-fit indices can be calculated. In our case, as for most 
MASEM studies in social sciences, no correlations on the item level were available. 
Thus, all constructs were treated as observed variables in this modelling stage so 
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that we performed, strictly speaking, path analysis. To evaluate model fit, we report 
χ2 test statistics and common fit indices, including CFI, RMSEA and SRMR, and 
consult the common associated thresholds. Following earlier MASEM studies in IS 
research, we then inspected critical ratios (CRs) to identify non-significant path esti-
mates (Dwivedi et al. 2019, 2021; Otto et al. 2020; Sabherwal et al. 2006).

3.4 � Moderator analyses

We assessed moderator effects of study characteristics on effect sizes in two steps. 
First, we used mixed-effect (meta-regression) models for all bivariate relationships 
to explain at least part of the heterogeneity in true correlations (Raudenbush 2009). 
As for the meta-analyses, REML estimation was used to the amount of residual het-
erogeneity in the effect sizes. Additionally, to achieve more accurate control of Type 
I error rates we applied Knapp and Hartung adjustment for the test statistics (Knapp 
and Hartung 2003; Viechtbauer et al. 2014). Due to the restrictive studies to covari-
ates ratio and resulting statistical power restrictions, we tested each moderator indi-
vidually instead of including them all collectively in one model (Viechtbauer 2007). 
If multiple tests for a single moderator showed statistical significance, we obtained 
evidence against the hypothesis of homogeneity across all studies.

In the second stage, we applied one-stage MASEM (OSMASEM, Jak and Cheung 
2019) to assess the influence of each categorical study characteristics by regressing 
model parameters on moderator variables. OSMASEM can be seen as an extension 
to TSSEM that allows to examine between-study heterogeneity on the level of indi-
vidual (direct) path coefficient in the path model. Model fit of our proposed model 
was assessed and moderation was tested for all hypothesized direct paths.

For each moderator, differences were assessed via a likelihood ratio test, compar-
ing the base models without and model with the moderator. We performed these 
OSMASEM analyses for all field-specific moderators, i.e., sector, respondent group, 
region, and functional scope.

3.5 � Outlier and publication bias

To assess the possible presence of publication bias, we calculated a fail-safe k value 
(Orwin 1983; Rosenthal 1979), performed a regression test for funnel plot asymme-
try (Egger et al. 1997; Sterne and Egger 2005), and inspected the associated funnel 
plot for each bivariate relationship. Due to the limitation of Rosenthal’s fail-safe k 
(Borenstein et al. 2009; Orwin 1983), we calculated each fail-safe k value based on 
Orwin’s approach with a target effect size of r = 0.1 (Orwin 1983). The value then 
represents the number of studies (samples) averaging null results that we would have 
to add to the given set of effect sizes to reduce the unweighted average correlation to 
a negligible unweighted average correlation.

To identify potential outliers, we consulted several influence diagnostics based 
on leave-one-out analysis, i.e. repeatedly fit the model, leaving out one study at a 
time. We can assess the influence on the overall result and on heterogeneity if the 
corresponding study was omitted. Different diagnostic measures are tested against 
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common cut-offs to determine if a study is a an outlier candidate (Viechtbauer and 
Cheung 2010). We report results with and without outliers.

Analyses of publication bias and outlier are done at the level of each univari-
ate meta-analysis using the variance-stabilizing transformation (z-transformed and 
back-transformed) for the correlations.

3.6 � Robustness checks

To test the robustness of our decisions, we replicated our analysis in various sce-
narios. First, to validate our choice of MASEM approach, we performed a univariate 
approach in addition to our TSSEM approach and compared the results. Second, to 
validate our choice of using corrected correlations, we replicated the TSSEM analy-
sis using uncorrected correlations. In addition, we calculated the covariance matrix 
from our stage 1 correlation matrix and used it as input for the stage 2 analysis. 
The covariance matrix was calculated from our pooled correlation matrix using the 
pooled standard deviations for each construct (Cheung and Chan 2009; Dwivedi 
et al. 2019). These pooled values were calculated by averaging all standard devia-
tions reported in primary studies. In case scales deviated from the standard measure-
ment scale (5-point Likert scale), the standard deviations were transformed accord-
ingly. The resulting covariance matrix was then used as input for the analysis. Third, 
we replicated the analysis with outlier effect sizes removed. Finally, we replicated 
the analysis with grey literature excluded. Besides lending credibility to our chosen 
methods, these calculations also highlight opportunities of the MASEM toolset for 
future studies in IS literature.

All analyses were conducted in R (version 4.2.2, R Core Team 2021). The 
TSSEM approach and the moderator analyses via OSMASEM were realized using 
metaSEM (version 1.3.0, Cheung 2015b). Meta-regressions, test for publications 
bias, and outlier analyses were performed using the metafor package (version 3.8-1, 
Viechtbauer 2010). The path analysis for the univariate approach during the robust-
ness checks was conducted using lavaan (version 0.6-13, Rosseel 2012).

4 � Results

4.1 � Descriptive statistics

The included studies were conducted during the period from 1997 to 2021. The 
mean age of respondents was 32.87. Samples had an average of 45.16% female 
respondents. Respondents had some sort of HR background in 25.71% of studies. 
60.71% of the samples were collected in Eastern, 26.43% in Western, and 8.57% 
in African countries. More samples were collected from firms in the private sec-
tor (44.29%) than from firms in the public sector (30.71%). For the remaining stud-
ies, the sector was either not specified or data collection spanned over multiple 
sectors. The outlets were mostly journals (77.14%) followed by conference proceed-
ings (11.43%). Two thirds (66.43%) of documents were peer-reviewed. The level of 



1 3

Consolidating the theoretical foundations of digital human…

analysis was the individual in 80.60% and the organization in the remaining 19.40% 
of the studies. About half of the contributions investigated implementation affecting 
multiple HR functions (45.55%) with the other half focusing on a single HR func-
tion (54.45%).

4.2 � Stage 1 results

Stage 1 results from all 21 bivariate relationships between the 7 UTAUT constructs 
are summarized in Table 3. Besides the pooled correlation estimate used to populate 
the pooled correlation matrix, we show the number of effect sizes and the cumu-
lative sample size for each relationship. Moreover, we provide statistics to assess 
the presence of between-study heterogeneity and fail-safe K values for each meta-
analysis. Pooled correlations estimates were generally moderate ranging from 0.354 

Table 3   Pooled correlation matrix (TSSEM approach, reliability corrected correlations)

The pooled correlations (i.e., the bold values) are the main results from this analysis and the basis for the 
following calculation in the stage 2 analysis
Cells below the diagonal contain three values (k, N, r) with k being the number of effects included in 
the meta-analysis, N being the total sample size for the relationship, and r being the pooled effect size 
estimate. Cells above the diagonal contain three values (τ2, I2, FSNes=0.1) with τ2 representing an estimate 
for between-study heterogeneity, I2 describing the percentage of variation across studies that is due to 
heterogeneity, and FSNes=0.1 being Orwin’s failsafe N with a target effect size of r = 0.1

Construct PE EE SI FC ATT​ INT USE

0.033 0.033 0.034 0.048 0.029 0.039
Performance expectancy (PE) – 95.03 93.77 93.60 95.31 94.32 94.09

503 254 185 152 389 184
94 0.032 0.042 0.030 0.026 0.031

Effort expectancy (EE) 23,586 – 93.11 93.62 94.34 92.19 90.70
0.528 193 170 136 267 111
59 52 0.037 0.017 0.015 0.022

Social influence (SI) 16,819 13,502 – 94.59 87.68 87.34 89.18
0.458 0.412 111 76 169 52
47 43 29 0.031 0.034 0.041

Facilitating conditions (FC) 12,597 17,364 8146 – 93.89 92.98 94.20
0.434 0.424 0.428 48 109 88
27 25 20 12 0.032 0.010

Attitude towards DHRM (ATT) 7712 5616 6391 3724 – 95.37 81.96
0.531 0.536 0.424 0.431 128 20
67 63 38 31 18 0.021

Behavioural intention (INT) 16,164 16,226 8265 7898 4187 – 93.30
0.555 0.459 0.482 0.404 0.626 71
47 36 17 25 6 12

Digital HRM usage (USE) 9697 12,934 4812 12,408 1995 2277 –
0.422 0.362 0.354 0.395 0.411 0.562
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to 0.626. The largest pooled correlations were found between intention and attitude 
(r = 0.626), intention and usage (r = 0.562), and intention and performance expec-
tancy (r = 0.555). The number of effect sizes used to calculate the pooled estimate 
varied greatly between cells, ranging from 6 to 94 effect sizes. Without exception, 
correlations for all relationships were very heterogenous as indicated by high τ2 esti-
mates [0.010–0.048] and I2 statistics [81.96–95.37%]. This substantial variation in 
effect sizes across studies can be explained by the presence of moderators on study 
level.

Fail-safe k values based on Orwin’s approach were high, ranging from 20 to 
503, suggesting that we would need a substantial number of additional unpublished 
studies reporting null effects to render a hypothetical pooled correlation negligible 
(r < 0.1). Egger’s regression test indicated funnel plot asymmetry for merely three 
relationships leading to a detailed inspection of the associated funnel plots. Note that 
regression tests do not test for publication bias directly. They merely test for funnel 
plot asymmetry for which publication bias is only one of many possible reasons. We 
noticed a pattern of missing studies on the lower right side of almost all asymmetric 
funnel plots, i.e., missing studies with large reported effect sizes and higher standard 
errors. This pattern makes publication bias as the reason for the asymmetry very 
unlikely because it is improbable that studies finding large (“good”) effects would 
not have been published even if they had small sample sizes (Sterne et  al. 2011). 
Influential case diagnostics indicated outliers for three relationships (one effect size 
in EE-SI and SI-ATT each, two effect sizes for ATT-USE). Removing these outliers 
effect sizes did not affect the conclusion in any way.2 Stage 2 results are reported 
with outliers.

4.3 � Stage 2 results

After transforming the pooled correlation matrix obtained in stage one to a pooled 
covariance matrix, we used this data as input for our path analysis. We tested both 
the original UTAUT model without the attitude construct and our proposed model 
with attitude as an additional mediator construct. The results are depicted in Table 4.

Model fit for the original UTAUT model was good (χ2(4) = 5.520, p = 0.24, 
CFI = 0.99, RMSEA = 0.003, SRMR = 0.021) while the fit for our proposed model 
was excellent (χ2(5) = 3.844, p = 0.57, CFI = 1.00, RMSEA = 0.000, SRMR = 0.016). 
Following our approach of model modification, we eliminate the non-significant 
path between effort expectancy and intention based on the CR (β = 0.052, p > 0.05). 
For this emergent model, all path estimates were significant and the model showed 
excellent fit (χ2(6) = 4.868, p = 0.56, CFI = 1.00, RMSEA = 0.000, SRMR = 0.017). 
Since the fit is equivalent to the hypothesized model, we prefer the model with more 
degrees of freedom that also explains more variance in intention. This emergent 
model is visualized in Fig. 2 and explains about 40.8% of variance in attitude, 51.3% 
of variance in intention, and 40.9% of variance in usage.

2  All test statistics for publications bias and results with and without outliers can be found in the supple-
mentary material (Appendix C).
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4.4 � Moderator analyses

The results of the meta-regressions for all coded study characteristics across all 
bivariate relationships are visualized in Table 5 as follows: For each individual 
significant test, we list the name of the associated study characteristic in the cor-
responding cell in the matrix. For example, since the meta-regression for study 
sector was significant at the 5%-level for the relationship between effort expec-
tancy and intention, the identifier (sector) and the associated p-value of the 
F-statistic (p = 0.009) is listed in the corresponding cell in the matrix depicted in 
Table 5. Significant tests for categorical moderators are listed in the cells below 
the diagonal while significant tests for continuous moderators are listed in the 
cells above the diagonal. We obtained the highest number of significant tests for 
study sector and gender (4), followed by year (3). In only few relationships had 
the peer-review status (1) or the level of analysis (2) any significant influence. 
Functional scope, respondent group, and mean age were not significant as a mod-
erating characteristic in any relationship. Notably, we found no single bivariate 
relationship for which multiple tests for moderators were significant.

Table 4   Path coefficients and fit-indices for the main models

*p < 0.05

Original UTAUT​ UTAUT​
UTAUT​ With attitude Emergent model

Relationship
ATT ← PE – 0.257* 0.230*
ATT ← EE – 0.284* 0.318*
ATT ← SI – 0.126* 0.121*
ATT ← FC – 0.146* 0.143*
INT ← ATT​ – 0.388* 0.428*
INT ← PE 0.359* 0.246* 0.260*
INT ← EE 0.175* 0.052 -
INT ← SI 0.251* 0.186* 0.187*
USE ← FC 0.238* 0.224* 0.226*
USE ← INT 0.515* 0.520* 0.518*
Fit-indices
χ2 5.520 3.844 4.868
df 4 5 6
CFI 0.99 1.00 1.00
RMSEA 0.003 [0.000, 0.008] 0.000 [0.000, 0.006] 0.000 [0.000, 0.006]
SRMR 0.021 0.016 0.017
Variance Explained
R2 (Attitude) – 0.405 0.408
R2 (Intention) 0.406 0.495 0.513
R2 (Usage) 0.408 0.409 0.409
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These results were reified by the OSMASEM analyses. Since we regressed all 
parameters corresponding to the nine direct effects in our emergent model on mod-
erator variables, the change in degrees of freedom is nine for all likelihood ratio 
tests. Sector emerges as the only moderator variable that moderated single param-
eters in the model. In particular, the coefficient for the path between facilitating 
conditions and usage (β = 0.298, p = 0.019, stronger for public sector) as well as the 
coefficient for the path between intentions and usage (β = − 0.176, p = 0.017, weaker 
for public sector) was moderated by sector. Yet, the likelihood ratio test, comparing 
the model with and without moderator, was not significant (ΔLL(Δdf = 9) = 16.61, 
p = 0.055). Neither respondent group (ΔLL(Δdf = 9) = 10.60, p = 0.303) nor study 
region (ΔLL(Δdf = 9) = 8.42, p = 0.492) or functional scope (ΔLL(Δdf = 9) = 9.11, 
p = 0. 427) showed a significant test statistic and did not moderate any individual 
parameters. All moderated paths are highlighted in Fig. 2.

Accordingly, we estimated separate pooled correlation matrices for effect sizes 
collected in private sector and public sector organizations. That is, we performed a 

Fig. 2   Path diagram-emergent model with moderating effects
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separate random-effects TSSEM analysis for both subgroups.3 In total, the private 
sector matrix was constructed using 312 effect sizes while the public sector matrix 
included only 237 effect sizes. The total sample sizes were 12,686 (private) and 
11,050 (public). For the stage 2 analysis, we then fitted our emergent model (without 
the deleted path) to both pooled subgroup correlation matrices. For the private sec-
tor subgroup, the fit was excellent, even better than for our main model with all col-
lected data (χ2(6) = 0.479, p = 0.99, CFI = 1.000, RMSEA = 0.000, SRMR = 0.007). 
However, the fit for the public sector model was not very good (χ2(6) = 12.90, 
p < 0.05, CFI = 0.985, RMSEA = 0.010, SRMR = 0.038). This also showed in terms 
of explained variance in the endogenous constructs, i.e., the private sector data 
explained about 3.1% more variance in attitude, about 11.5% more variance in inten-
tion, and about the same variance in usage. We refrained from testing model modifi-
cations beyond the UTAUT framework, e.g., eliminating entire constructs from the 
model, due to the lack of theoretical justification for such alterations.

Table 5   Summary of significant moderator effects for all study characteristics

Cells below the diagonal list significant tests for moderators for categorical characteristics (sector, 
region, level, peer-review)
Cells above the diagonal list significant tests for moderators for continuous characteristics (year of publi-
cation, gender, i.e., percentage of female employees in the sample)
Functional scope, respondent group, and mean age were not significant in any relationship (at the 0.05-
level)

Construct PE EE SI FC ATT​ INT USE

Performance expectancy (PE) – Gender Gender
p = 0.028 p = 0.013

Effort expectancy (EE) Sector – Year Year
p = 0.009 p = 0.028 p = 0.047

Social influence (SI) Sector Sector –
p = 0.007 p = 0.018

Facilitating conditions (FC) – Year
p = 0.194

Attitude towards DHRM (ATT) Peer – Gender
p = 0.043 p = 0.025

Behavioural intention (INT) Level Sector – Gender
p = 0.023 p = 0.021 p = 0.014

DHRM usage (USE) Level Region –
p = 0.037 p = 0.007

3  The stage 1 correlation matrices for both subgroups are available in the supplementary material 
(Appendix C).
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4.5 � Robustness checks4

First, performing the MASEM using a univariate approach instead of TSSEM, i.e., 
synthesizing z-transformed correlations from primary studies via pairwise aggre-
gation, yielded comparable back-transformed pooled correlations in the first stage 
analysis. The pooled correlations ranged from 0.375 to 0.663. Notably the between-
study heterogeneity is somewhat higher in this approach indicated by τ2 estimates 
[0.015–0.132] and I2 statistics [76.77–97.31%]. Fitting our emergent model in the 
second stage analysis, using the harmonic mean of cell sample sizes (Burke and 
Landis 2003; Colquitt et al. 2000, N = 6588) yielded acceptable fit (χ2(6) = 122.491, 
p < 0.05*, CFI = 0.990, RMSEA = 0.054, SRMR = 0.018). Notably, if we perform 
TSSEM with a covariance matrix instead of the correlation matrix and harmonic 
mean as sample size, we obtain very similar results (χ2(6) = 131.698, p < 0.05*, 
CFI = 0.988, RMSEA = 0.056, SRMR = 0.022). Second, recalculating TSSEM with 
uncorrected instead of reliability corrected correlations leads to lower pooled corre-
lations but also slightly worse fit to our emergent model (χ2(6) = 11.5472, p = 0.07, 
CFI = 0.995, RMSEA = 0.005, SRMR = 0.024). Third, since only four out of 768 
effect sizes emerged as potential outliers, stage 2 results are unaffected (to the sec-
ond decimal place) by the removal of outliers. Finally, re-estimating the model 
without grey literature left 111 independent samples and showed almost identical 
fit (χ2(6) = 4.77, p = 0.57, CFI = 1.00, RMSEA = 0.000, SRMR = 0.018). Performing 
the analysis with grey literature only was not possible due to low number of inde-
pendent samples (k = 29).

5 � Discussion

Our study aims to motivate the need of a unifying theoretical basis with three contri-
butions in mind. That is, we aimed to test and discuss the validity, the benefits, and 
implications of using UTAUT as such a basis, to examine the need of field-specific 
adjustments to the theory, and to provide valuable insights regarding generalizability 
and differences between research contexts. Our contributions to each goal are sum-
marized below.

5.1 � Validating a common baseline—implications

Our study complements and extends the set of earlier, narrative reviews in that it 
allows insights regarding the strength of associations between digital HRM ante-
cedents. Here, we offer empirical support for an adjusted version of UTAUT as 
a suitable theory to explain digital HRM adoption across settings. With that, we 

4  All statistics described in this chapter are available in the supplementary material (Appendix D). This 
includes stage one and two results of the univariate analysis and the associated path diagram. Note that 
using the OSMASEM approach without any moderator and on the full data necessarily yields the exact 
same results as TSSEM.
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provide a unifying basis that future efforts can expand on. The implications of 
this find are intriguing, both from a theoretical and a practitioner’s point of view.

From a theoretical perspective, we gain various important insights. Overall, 
the empirical validation of our proposed theory aims at advancing theory in dig-
ital HRM research as it yields (a) a predefined set of relevant constructs, (b) a 
summary of applicable operationalizations for these constructs, and (c) a col-
lection of testable hypotheses. Accordingly, future digital HRM studies may use 
UTAUT as a foundation and common baseline that can possibly be extended 
for various settings. We explicitly do not suggest UTAUT as a one-size-fits-all 
solution for future evaluations. Rather, we expect upcoming research to adapt 
and extend this common baseline. Using such a unifying theory will not only 
contribute to the comparability of future evaluations but will also encourage 
authors to move away from using original TAM and all the explanatory and pre-
dictive limitations that come with it. In addition, it may prevent authors from 
“cherry-picking” their favorite model that best fits their data while simultane-
ously neglecting other important constructs and will help the field towards more 
consistent and reproducible research.

Assuming the digital HRM practitioner’s lens, insights on relevant constructs 
linked to digital HRM usage can motivate adoption decisions and direct possi-
ble interventions before, during, and after implementation. Managing user inten-
tions emerges as a necessary requirement for successful adoption. This may be 
accomplished by thoroughly educating and informing users while simultaneously 
involving them in all project stages. Here, firms may also direct their interven-
tions towards managing user perceptions, social influences, and other facilitat-
ing preconditions. Raising high expectations of performance can be crucial for a 
successful adoption and continued usage of digital HRM, possibly even more so 
than for similar innovations in the area of information systems. Designing digital 
HRM services in a way that clearly conveys their potential accessibility and util-
ity paves the way for a seamless implementation. Regarding expected effort, our 
suggestions are in line with earlier IS contributions, i.e., firms are encouraged to 
align system capabilities with user requirements by pursuing clean and easy-to-
use designs (Martín and Herrero 2012; Rana et  al. 2015). Moreover, engaging 
users to share digital HRM recommendations and best-practices, e.g., via vir-
tual communities (Šumak et al. 2010), may shape social influences by presenting 
digital HRM usage as a generally endorsed and rewarding behavior. In terms of 
facilitating conditions, a construct that was mainly operationalized using meas-
ures of compatibility and perceived resources, it is vital that organizations (1) 
provide sufficient resources for a successful implementation, (2) clearly convey 
what they try to achieve through digital HRM, and (3) align digital HRM to 
the current values and demands of potential users. In addition to following all 
these recommendations, practice is well advised to constantly adapt to possible 
changes in user perceptions and intentions during all stages of adoption. Firms 
should actively seek feedback from users, listen to their concerns, and convey 
the organizational vision of digital HRM across all hierarchical levels.
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5.2 � Necessity of field‑specific extensions

Second, our analysis supports the notion that easier to use, useful, more compatible, 
and peer endorsed digital HRM systems and services are associated with more posi-
tive attitudes, intentions, and, in consequence, a greater extent of usage. In addition, 
we find interrelations between all predictors, e.g., easier to use systems are expected 
to perform better or vice versa. This confirms our proposed set of common predic-
tors to guide future evaluations. In contrast, comparing our proposed model with 
the original UTAUT model does not conclusively answer the open question about 
the importance of attitudes in explaining digital HRM usage. Results suggest that 
model fit improves when including attitudes, especially for uncorrected correlations 
and covariance inputs, yet the differences are relatively small. Thus, we cannot argue 
for the critical necessity of the attitude construct. Nonetheless, UTAUT (in both the 
original and our emergent variant) emerges as excellent in explaining digital HRM 
adoption.

5.3 � Generalizability across contexts

Last, our study contributes to the debate if digital HRM and its antecedents are sub-
ject to contextual influences. Concerning influential study characteristics, we obtain 
the most convincing evidence for variations across different sectors. This result is in 
line with earlier digital HRM contributions in that it supports the hypothesis of sec-
toral differences exerting an influence on effects (Panayotopoulou et al. 2007; Shilpa 
and Gopal 2011; Strohmeier and Kabst 2009). Bivariate relationships show that 
direct associations with digital HRM usage are to an extent comparable across sec-
tors, yet the public sector data does not show good model fit. This may indicate that, 
while the measured antecedents are adequate, a different model, other than UTAUT, 
might be more appropriate to explain public sector digital HRM usage. Importantly, 
facilitating conditions emerge as a stronger predictor of usage in the public sector, 
while usage intentions are more relevant in the private sector. Intuitively, this is 
plausible because existing resources are usually the limiting factor in public sec-
tor organizations. Organizational and technical infrastructure needs to be compatible 
with the innovation. Infrastructure is rarely upgraded explicitly to facilitate such an 
innovation. In contrast, intentions in the private sector, especially those of decision 
makers and stakeholders are a critical requirement for business decisions, such as a 
digital HRM implementation. Future research efforts should continue our efforts to 
investigate possible differences between digital HRM adoption in the private and 
public sector.

For other potential moderators, we do not confirm such an influence. No single 
study characteristic emerges as an overall influential moderator. This in itself is 
an important find as it leaves the possibility that perceptions towards digital HRM 
adoption are comparable for various stakeholders in different regions of the world. 
Thus, our unifying theory not only offers a common understanding in one particu-
lar context but instead can serve as an outset for theory building across various 
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contexts. Authors are still encouraged to provide an explicit discussion of possible 
variations if their data extends across multiple subgroups. Yet, to gain an even more 
nuanced view on contextual influences, researchers may use our proposed model to 
evaluate if the relationships are consistent across different study contexts.

6 � Limitations

The findings of our analysis are subject to some limitations. First and foremost, the 
exclusively cross-sectional nature of evidence included in our synthesis prohib-
its any causal inference. Various authors have agreed that any conclusions regard-
ing causality in MASEM, or meta-analysis for that matter, are misplaced unless 
all included studies have applied experimental designs (Bamberg and Möser 2007; 
Becker and Schram 1994; Bergh et al. 2016; Landis 2013; Tang and Cheung 2016). 
Accordingly, we explicitly avoid causal claims. It is to note that this issue is not 
limited to our field of research. Neither digital HRM nor general IS research is likely 
to exchange classic cross-sectional evaluations for experimental designs in the near 
future. Thus, the inability to argue for causality will remain an inherent limitation 
of most upcoming syntheses in IS research. Second, like previous IS meta-analy-
ses (Dwivedi et al. 2019; King and He 2006; Sabherwal et al. 2006), our synthesis 
assumes that a comparison of effect sizes across similar construct definitions and 
operationalizations is meaningful. We address this issue by providing a concise 
overview of representative constructs and measures for each umbrella construct. 
Yet, as motivated before, pooling operationalizations across HR functions within a 
general usage construct precludes detailed conclusions for different types of digital 
HRM usage. Finally, moderator analyses in our study left a substantial amount of 
heterogeneity in relationships unexplained. Accordingly, research may still need to 
consider additional moderators to achieve a holistic approach to explain variations in 
relationships linked to digital HRM adoption and use in organizations. To this end, 
we offer some suggestions for potential research directions.

7 � Conclusion

Our study identified and reviewed similarities across common theories, constructs, 
and measurement items in the field of digital HRM. Informed by this discussion, we 
developed an adjusted version of UTAUT as a consolidating theoretical framework 
to synthesize research on digital HRM antecedents. Using a combination of meta-
analysis and structural equation modelling, we empirically validated our theory by 
combining evidence from 134 primary studies. Hereby, we proposed various exten-
sions to complement the meta-analytic toolset in IS research. Our analysis allowed 
valuable insights for research and practice but also highlighted research opportu-
nities. Recommendations may help practitioners to prevent failed digital HRM 
implementations. Both our overview of applied theory and our analysis of empirical 
evidence suggest that there is still much foundational work to be done before digi-
tal HRM can be considered a mature research area. We developed and validated a 
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theory that future research may use as a basis to explain acceptance and use across 
research settings as well as for specific types of digital HRM. With that, we pro-
vided a crucial first step towards tying up the loose ends of theory in digital HRM, 
thus helping to guide the field towards more consistent and reproducible empirical 
evaluations.
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