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A Resource-based Perspective on ICT Use and Firm RPermance: A Meta-analysis
investigating the moderating role of Cross CountnlCT Development Status

ABSTRACT:

Over the past few decades, Resource-based view) (R&&/emerged as a critical theory
explaining firm performance. Since the early 1990any studies have explored RBV’s claim
that there is a positive relationship between firstsategic resources and their performance.
Though Information and Communication TechnologyTjiGs considered a strategic
resource for organizations, the existing literatuen ICT and Firm Performance
Relationship report heterogeneous outcomes depgndm different ICT tools (general
purpose technologies and enabling technologies)is Theterogeneity in outcomes
necessitates a meta-analysis to comprehend thetidineand the scope of the relationship
between ICT and firm performance. Besides, whether ICT and firm performance
relationship depends on the status of the ICT dgweént status of a country or not is not
apparent in the existing literature. To addresstteésearch gap, this meta-analysis combines
the results of more than twenty years of researthhaw the presence of ICT development
context of different countries impacts the relasioip between ICT and firm performance.
Thus, this meta-analysis synthesizes the existiegture on this topic by analysing 106
studies with a total of 271527 observations, aretdéfore, adds value to the empirical and
theory-driven research in the field of Strategictiépreneurship, Entrepreneurial eco-
system, and Business Performance.
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1. INTRODUCTION:

Finding the underlying reasons for some firms odtwening others remains a priority of
Strategic management research (Crook et al., 2@8}he other hand, creating a connection
between strategic management and entrepreneuigtrigture remains a goal of Strategic
Entrepreneurship research (Kuratko and Audrets@@9R Along these lines, Hitt et al.
(2001) have defined Strategic Entrepreneurship hes dombination of entrepreneurial
(opportunity-seeking) and strategic (advantageisggk viewpoints with a view to
formulating and implementing entrepreneurial styege for wealth creation. Therefore, it can
be inferred that firm performance is also a concef strategic entrepreneurship
research. Resource-based View (RBV) has proven delyiused theory to explain this
difference in firm performance in the past two dixsa According to RBV, firm performance
is determined by the ownership of strategic resssir8ut in spite of the widespread belief
that ICT is an essential strategic resource forstiv@ival and growth of a firm (Bharadwaj,
2000), the extant literature on ICT and Firm Perfance Relationship does not provide any
conclusive result (Chen et al., 2016; Higon, 20l@pez-Nicolas and Soto-Acosta, 2010;
Popa et al., 2018) largely depending on the typéSDtools being explored.

These varied outcomes in the primary studies irchepative outcome (Bauer, Dehning and
Stratopoulos, 2012; Malhotra, Gosain and Sawy, R0&0o outcome (Venkatraman and
Zaheer, 1990); a conditional positive outcome (np@nd Sohi, 2003; Wu et al., 2006) and
also a direct positive outcome (Falk and Hagst@&ib2 Hagsten and Kotnik, 2017; Lopez-
Nicolas and Soto-Acosta, 2010). To consolidate ghgissimilar views and findings, it is
essential to run a meta-analysis to examine paileritends in this domain. These
contradictory results in the primary studies midjet a statistical artefact instead of real
differing results (Hunter and Schmidt, 1995). Irclswcondition, meta-analysis proves to be
relevant since by using a group of systematic arahttative methods, it can statistically test
the outcomes of previous studies to derive pattefe®@mparatively consistent casualties and
relations (Hunter, Schmidt and Jackson, 1982).e&meta-analysis is known as analysis of
analyses (Hunter, Schmidt and Jackson, 1982), gaper in itself provides a significant
synthesis of the literature of the past two decades

The popularity of RBV is growing over time in explag firm performance which is a
central concern of this meta-analysis. The Web @er®e, an online subscription-based
scientific citation indexing service, along thesme$, reveals that by January 2019, the
seminal works of Wernerfelt (1984) and Barney (1994 RBV have attracted over 7,415
and 15,765 citations respectively. These two agigbintly received 1249 citations in 2008,
and this number increased to 1755 in 2018-an isereé41 percent over 2008.

RBV argues that a firm needs to own strategic nes®uto create a competitive advantage or
superior performance (Barney, 1991). A resourcetsndee criteria of being a strategic
resource if it is valuable enough to either redexy@enses or enhance value for the customers,
rare in such a way that competitors are unabletess the same resources to create similar
value, and hard to substitute or imitate, which esaik difficult for competitors to gain parity
(Barney, 1991). As per this view, ICT meets oneditbon of being a strategic organizational
resource by being a valuable resource for firmar{gi You and Liu, 2010). However,
according to some scholars, some ICT tools do restrthe other three criteria (e.g., rare,
inimitable and non-substitutable) for being a sgat resource. For example, some ICT tools
are not rare and inimitable because competitors ezmily buy the same ICT tools (e.qg.
hardware related technology) or implement the skZfieproject (Ross, Beath and Goodhue,
1996). This is consistent with the categorization technology into General Purpose



Technology (GPT) and Enabling Technology (ET) catexy based on whether they are
widely used or not (Teece, 2018). Following thig, eategorized widely used ICT tools such
as Mobile/Telephone, computer, etc. as GPTs whereaso widely used technologies such
as Enterprise Resource Planning (ERP), Informddanagement System (IMS) etc. as ETs.
Because of its exclusivity (Teece, 2018), The angltategories of ICT meet all the criteria
(valuable, rare, inimitable and non-substitutal@é)eing a strategic resource of the firm
irrespective of their separate usage or usage aliathgthe GPTs (explained in details in the
literature review section).

Consequently, considering (1) the significance pflarstanding business performance in
strategic entrepreneurship field (Ireland et 20D and (2) the growing popularity of RBV,
we believe it is necessary and timely to contridotéhe Strategic Entrepreneurship literature
by applying a meta-analysis to assess the extemliich broader constructs such as ICT (e.g.
ETs alone and both GPTs & ETs) as strategic ressumnpact performance. Also, it
contributes to Business Performance literatureifsogimtly since business performance is one
of the key constructs of this paper.

Additionally, most of the ICT impact studies in stkng literature did not take into account
country level infrastructural factors typically d¢dbuting to successful ICT adoption and use
(Fuchs et al., 2010). This is one of the first meatalyses which take into account the
moderating impact of country-level ICT developminterms of infrastructure and uptake on
ICT-Performance relationship. It also digs deeper see whether country-level ICT

development in terms of infrastructure and uptak@rimary studies moderates the above-
mentioned ICT-performance link differently whenfdient ICT tools (e.g. ETs alone and

both GPTs & ETs) are used. This relationship ialwid explore since a strand of previous
studies reported a positive effect of country-leM&I' development on national economic
growth (Roller and Waverman, 2001). Since, nati@w@nomic growth is the amalgamation
of the individual firm’s economic growth located that country (Roller and Waverman,

2001), we can assume that better national ICT deweént affects firm performance

positively.

It can be claimed that our meta-analysis studpesfirst one which explores the relationship
between ICT and performance taking into considemnate status of ICT development at the
country level. Hence, it contributes to evidencedmhresearch in the fields of strategic
entrepreneurship, entrepreneurial eco-system amelpeaneurship & regional development.

The principal covariates consist of dummies demptinrange of ICT tools (ETs alone and
both GPTs & ETSs) as strategic resources explorddarprimary studies. Further, we used a
considerable number of factors to control studycHjeheterogeneity. These factors include
Firm Size, Sample Size, Presence of industry mlatetrols, firm performance measures
(profitability, growth or other performance meas)rend finally Quality of study (published
or unpublished).

We arranged the rest of this paper in differentises. In the “Literature review and research
framework” section, we carried out a literatureiegwon RBV and ICT-firm performance to
consolidate various independent, dependent, anderatmdt variables applied in primary
studies to build our research model. Then, in tResearch methodology” section, we
included Literature Search and Selection Stratewjusion criteria, coding and method of
analysis. Next, in the "Results" section, we regithe results of the analysis. Finally, in the
“Discussion and Conclusion” section, we included timdings, limitations and avenues for
future research.



2. LITERATURE REVIEW AND RESEARCH FRAMEWORK:
2.1. Resource-Based View and Firm Performance:

Resource-based view (RBV) which claims that the kesources of a firm determine its
competitive advantage has become a pre-eminentythedahe field of strategy (Lockett,
Thompson and Morgenstern, 2009), strategic manageared strategic Entrepreneurship
over the last 30 years. It originated from the sehwork of Penrose (1959) who describes a
firm as an amalgamation of productive resources faowl these current key resources by
means of effective utilization impact the futureogth of the firm. Wernerfelt (1984)
supported this and added that resources facilgeetive strategies in the product market.
Scholars like Amit and Schoemaker (1993), Barne3861 1991), Collis and Montgomery
(1995) and Peteraf (1993) strengthened this thdxyrydeveloping specific criteria for
organizational resources to be qualified as ‘sfjiateesources’ which help firms to formulate
strategies to create and maintain competitive adgs.

According to RBV, resources are heterogeneouslypedsed among firms, and some
resources are not entirely substitutable or imgafBarney, 1991). When a firm has
distinctive groups of resources, it is called Reseuheterogeneity (Peteraf, 1993). When
resources are not possible to imitate by compstitbis referred to as Imperfect imitability
(Barney, 1991). When there is the unavailabilitysobstitute resources to formulate and
deploy strategies as effectively or efficiently tag original resources, those resources are
inferred as non-substitutable (Barney, 1991).

For a number of resources, certain qualities, f@nele, their social unpredictability, the
underlying ambiguity encompassing the way they waorkthe one of distinctive historical
circumstances under which they were gathered ntakteublesome for the competitors to
acquire equivalent, or substitute set of resou(Eesrickx and Cool, 1989; Lippman and
Rumelt, 1982). To the degree that such separatingponents are available, heterogeneity
remains a persisting condition despite competitensleavours to recreate strategic resources
(Rumelt, 1984). And, resource heterogeneity enstirtas some firms have more strategic
resources than others. Strategic resources dewaoppetitive advantages for firms by
generating economic value (Crook et al., 2008)iHfasmore, these competitive advantages
have more chances to be sustainable in the lomy s&mce strategic resources cannot be
effortlessly replicated (Hoopes, Madsen and WaliZ&03). Therefore, firms possessing
strategic resources should enjoy sustained conyeetd#édvantages over the competitors
lacking such strategic resources (Barney, 1991).

Since competitive advantages are hard to quantifgtchen, Hult and Slater, 2007),
numerous scholars have tried to empirically connsthtegic resources with firm
performance (Barney and Arikan, 2001). The undegyargument is that if strategic
resources are related to firm performance, themnapetitive advantage ought to exist (Crook
et al., 2008). Since competitive advantage is ‘gahe used to describe the relative
performance of rivals in a given (product) marketieonment’ (Peteraf and Barney, 2003:
313), many scholars have been using the term asytienymous of performance (Crook et
al., 2008). Consequently, according to RBV, therdegto which firms owns strategic
resources should impact firm performance positiy€look et al., 2008).



2.2. ICT as a strategic resource and its impact dousiness performance:

Over the last few decades, a great evolution andldement of ICT have unfolded all over
the world influencing firm performance globally (&nh Jaw and Wu, 2016; Falk and
Hagsten, 2015; Luftman, Lyytinen and ben Zvi, 2017)

The terminology ‘ICT’ has been defined in diversayw in the existing literature extending
beyond hardware and software. ICT includes a braadge of contextual factors related to its
diverse uses in firms (Markus and Robey, 1988)tabt, ICT is an inclusive terminology

which incorporates a wide range of tools and appbos ranging from the simple

technologies like mobile telephony, internet to enocomplicated and sophisticated
technologies such as computer science and techas]omformation systems, ERP etc.
These tools are used to saving, operating andnhi#titey any information, for example,

content, voice, picture etc. (Sin Tan et al., 2009)

There exist a number of studies in several streaapuring the impact of ICT on
organizational performance. Though each study addsea similar research question, each
one has its own theoretical and empirical perspectConsequently, an ambiguity has
appeared because of a lack of integration of demrgpproaches in diverse studies. Earlier
research often focused on ICT conceptually, frejyethrough a resource-based view,
arguing that organizations can differentiate baeadtheir ICT related resources, which
creates organization specific capabilities and cantribute to sustainable competitive
advantage (Bharadwaj, 2000; Melville, Kraemer anahb@xani, 2004; Mithas, Ramasubbu,
and Sambamurthy, 2011; Ray, Muhanna and Barneyg)2@npirical research shows that
ICT can improve profit ratio (Santanam and Har@003) or Tabin's q (Bharadjaj, Bharadjaj,
and Konsinski, 1999) and can catalyze firm-speafssets in the process of international
diversification (Chari, Devaraj and David, 2007).@® contrary, a debate has appeared in
the past few decades whether “IT matters” or na@r{C2003) arguing that numerous firms
not only have overestimated as well as overspetn€®rwhich is an extension of IT.

Parallel to the above pattern, investigation on IRds started to move forward lately.
Matthews (2007) argues that advancement can bewaosen the ICT usage in firms, with
organizations advancing from general to enabliegrelogies. Along these lines, a stream of
literature has divided technologies in 2 categoridsey are General Purpose Technologies
(GPTs) and Enabling Technologies (ETs) (Bresnahah Erajtenberg, 1995; Bresnahan,
2010; Martin. 1993; Teece, 2018).

2.2.1. Use of General Purpose Technologies (GPTs)dabusiness performance:

The key qualities of General Purpose TechnolodgB#Ts) are the ability to be widely used;
capability of continuous technical improvement aathlysing complementary innovations in
the sectors where they are applied. A consideralmheber of ICT tools are viewed as typical
general purpose technologies (Jovanovic and Ros2686) including fixed-line telephones,
mobile, computer hardware, and software, interapline social media, etc. For example,
with more than 5 billion global subscribers (GSMZ)17), mobile telephony is one of the
most widely used GPT tools ever. It can providendfarmative opportunities to users,
particularly access to the internet for most ofglabal population which is almost 3.3 billion
people (GSMA, 2017). Mobile telephony and the Inétrprovide essential connectivity to
firms which allows them to access the customer lpfksgumdar, Carare and Chang, 2009;
Rochet and Tirole, 2006).



GPTs get better over time, and as they improvey, #pplication spread across all the firms,
achieving overall productivity gains across the {gheconomy (Bresnahan and Trajtenberg,
1995; Guerrieri and Padoan, 2007). Hence, GPTsotlaneet the criteria of being rare and
inimitable to become strategic resources becausthedf extensive use. Therefore, GPTs
alone cannot bring about firm-specific sustainaloiepetitive advantage.

2.2.2. Use of Enabling Technologies (ETs) and busiss performance:

The Term Enabling Technology (ET) was first coirgdTeece in 2018 stating that ETs are
the extensions of GPTs. ETs are similar to GPTdemms of capability of continuous
technical improvement and capacity of catalyzingipementary innovations. On the other
hand, ETs are different from GPTs in one criteramal that is they are not as widely used as
the GPTs (Teece, 2018).

ETs meet all the criteria (valuable, rare, inimiéand non-substitutable) of being a strategic
resource of the firm. Because they are not widegspeeross the economy (Teece, 2018) and
they are still exclusive for a few firms in an eoary. Consequently, ETs fulfill the resource
heterogeneity condition of RBV and they thus cremteompetitive advantage for a firm.
Moreover, complementary capabilities developmentthe human resource of the firm
remains a precondition for the deployment and optmutilization of ETs (Ram, Corkindale
and Wu, 2015). Consequently, competitors findffialilt to imitate ETs since they need not
only the technology infrastructure but also the homesources, technological know-how
(Ram, Corkindale and Wu, 2015) and a consideraimesiment (Lightfoot, Baines and
Smart, 2011) to replicate the success of ETs ofha f

Furthermore, ETs provide unique benefits or valsesh as rendering new business
opportunities, continuously being the foundationoofjianizational strategies and business
models, etc. (Gibson, Rosen and Stucker, 2015). kkmy of GPTs cannot substitute these.
Therefore, according to RBV, ETs meet all the dateto be considered as strategic
resources.

As per the above definition of Enabling Technolsgieseveral ICT tools fulfill the
requirements of being considered as Enabling Tdohres. For example, Atrtificial
Intelligence (Al), Cloud computing, machine leainiIMS, Customer Relationship
Management (CRM), e-commerce, etc. can be categbag ET tools (Posada et al., 2015).

The usual benefits brought about by GPTs are nougin for today’'s firms and their
stakeholders since they expect technologies toigeawniore than before. These expectations
include catalyzing more innovations, increasingt@ers’ engagement, improving revenue
growth and enhancing profitability. Achieving alhelse targets simultaneously from
technology have become troublesome for many org#ioirs,. Hence, the ICT tools
categorized as enabling technologies offers a cehgmsive solution to abovementioned
problems (Maine and Garnsey, 2006).

Though opponents of ETs contend that they increaséace delivery cost as the increased
sophistication of these technologies make them ewatpely costly (Lightfoot, Baines and
Smart, 2011). However, the proponents of ETs arthust by providing improved
responsiveness and better utilization of existiegpurces, they (ETs) impacts the business
performance in terms of increased product/serviekability and availability, better
product/service design, less manual supervisigeastlined supply chain, improved client
service,. All these, in turn, contribute to lessgnithe service delivery costs of a firm
(Lightfoot, Baines and Smart, 2011).



As per the above discoveries, we propose the faligwypothesis to test the impact of the
use of ETs as strategic resources on firm perfocaadence:

H1: Use of ETs as strategic resources affects firrfopaance positively.
2.2.3. The combined use of GPTs and ETs and busisggerformance:

As mentioned earlier, GPTs are widely used and igeowalue across the economy
(Bresnahan and Trajtenberg, 1995; Guerrieri ancdb&ad2007). Hence, the value provided
by GPTs cannot ensure a competitive advantage fomabecause GPTs do not fulfill the

preconditions of being rare/heterogeneous, iniretaBnd non-substitutable like ETS.

Therefore, GPTs alone cannot act as strategic resau

Conversely, from a business model viewpoint, capguvalue from ETs is not as easy as
capturing value from comparatively simpler techigids like GPTs (Maine and Garnsey,
2006). However, ETs ensures better utilizationxi$teng resources such as GPTs when they
are used jointly. Consequently, when GPTs and E&suaed together in a firm, it can be
considered as a strategic resource for a firm strfofills the criteria of being valuable, rare,
inimitable and non-substitutable. Accordingly, theombined use can create a sustainable
competitive advantage for the firms. For exampleewGPTs and ETs are used together in a
firm, they increase productivity by influencing eyesingle distinctive factor including
organizational procedures and schedules, produdt @ocess related knowledge, the
organization of production and service facilitigggulatory mechanisms, and financial
organization and managerial coordination practiegésthe same time, these different areas
interact with one another in case of combined Gs&R's and ETs which further amplify the
productivity results (Majumdar, Carare and Cham@)9. It additionally gives choices to
improve interaction with suppliers or organizatieihnew distribution frameworks. Interior
procedures get streamlined, lessening capital nibeodggh better use of tools and decrease in
inventories and thus requirements for a physicahtion. Enhanced correspondence and
more far-reaching and timely information exchangmeinish coordination and labour costs as
well as catalyze improved decision making (Arvandnd Loukis, 2009). The use of GPTs
and ETs together also increase innovations byveniting processes and activities in various
departments (Majumdar, Carare and Chang, 2009) &ls® decrease the cost of accessing
information and participating in markets (Leff, ®@&orton, 1992).

As per the above discoveries, we propose the faligwypothesis to test the impact of
combined use of GPTs and ETs on firm performanesacH:

H2: Use of both GPTs and ETs together as strategimuress affect firm performance
positively.

2.3. Contextual Moderators of the ICT-Performance Rlationship:
2.3.1. Country wise ICT development and ICT-Firm Peormance Context:

Though the use of GPTs has proliferated to a gne@int in the last decade in both developed
and developing countries (Cilan, Bolat andskim, 2009) but the use of ETs is not yet
prevalent in developing countries compared to dgpe countries (Huang and Palvia, 2001;
Hawari and Heeks, 2010; GSMA, 2017). Access and adsdifferent ICT tools to a large
extent depends on the ICT infrastructural develagme a country (Madon and Krishna,
2018). Despite the proven benefits brought abouhbyCT resources, there still exist severe
disparities in access to and use of ICT tools acomsintries which can be attributed to the
existence of a different level of ICT infrastrua@ldevelopment (Park, Choi and Hong,
2015). Some prior studies also reported that IQdted disparities are closely related to the
economic development of the country (Kraemer e28l05) where developed countries own



better ICT infrastructure compared to developingrtoes. But these differences also vary
according to different ICT tools. Though GPTs rethinfrastructure has proliferated to a
great extent in the last decade in both developéeddaveloping countries (GSMA, 2017) but
the availability of ETs in terms of infrastructusenot yet prevalent in developing countries
compared to developed countries (Hawari and He&KH)).

There exist evidence in the existing literature tha ICT infrastructure of a country impacts
the ICT-Firm performance relationship (Park, Chodadong, 2015; Ruivo, Oliveira and
Neto, 2012). Existing research also reports thatathailability of a robust ICT infrastructure
remains crucial for the implementation (Huang aatvi@d, 2001), improvement, better use of
ICT tools (Chandrasekar Subramaniam, 2002; Daikanaffman, 2002). To be specific, a
robust ICT infrastructure at the national leveéssential for facilitating the development and
implement of ETs like e-commerce at the firm lef@handrasekar Subramaniam, 2002; Dai
and Kauffman, 2002) which leads to better use cdramerce at the firm level. Similarly, the
ERP use at the firm level in different countriescadepends on the ERP infrastructure
(Ruivo, Oliveira and Neto, 2012). Since, better as@nformation technology causes better
output (Devaraj and Kohli, 2003), we propose tHe¥ang hypothesis:

H3: The country wise ICT development impacts the Emfperformance relationship in
such a way that the country with better ICT develept impacts the ET-performance
relationship more positively.

GPTs such as fixed-line telephones, mobile, comph#sdware, and software, internet,

online social media have an impact in two diversysv To begin with, they catalyzed a
substantial transformation in the intensity, endynaind the ease of use of the ICT practice.
For example, widely used mobile telephony, compugernet, and online social media have
gone through and still going through continuous rowpment and also, catalyzing

complementary innovations like cloud computing oeamerce, and other ETs. For example,
these ICT related GPTs have made globally callsveaient, less expensive and more
innovative by having a video call facility. All tee facilitate more advanced technologies like
e-commerce tools (Biagi, 2013; Corrado, Haskel &omh-Lasinio, 2017).

However, according to Wong (2002), implementatiod ase of both categories of ICT tools
ensure better yield at the firm level. Howevernmfilevel combined deployment and use of
GPT and ET tools are not very likely if nationalTiGnfrastructure does not support that
adoption (Mody and Dahlman, 1992; Rogers, 2001is T@ads to the following hypothesis:

H4: The country wise ICT development impacts the I@mfperformance relationship in
such a way that the country with better ICT develept impacts the ICT-performance
relationship more positively when both GPTs & ETe ased as strategic resources.

For example, according to Deloitte (2017), appratity forty years after the introduction of

the first mobile, pretty much every developed ali a®developing nation surveyed reported
somewhere around 90 percent mobile phone penetréiieloitte, 2017). Therefore, GPTs

like mobile phones now are less dependent on redtif®iT development status (James,
2007). But ETs are more unequally distributed iffledent countries compared to GTs, and
the deployments of ETs are comparatively more déganon the national ICT development
status. For example, the ERP infrastructure acthetry level affects the adoption and use
of ERP tools in firms located in that country (RuyiWliveira and Neto, 2012). Consequently,



the uneven ICT development between developed amelateng countries have a profound
impact on the use of ETs (ITU and UNCTAD, 2007)sTleiads to the following hypothesis:

H5: Use of ETs as strategic resources separately amtd to firm performance when the
country of the study has a better ICT developméatus than what both GPTs and ETs as
strategic resources add to.

Grounded in the above literature review, we represar research model in Figure 1.

Figure 1. Research model for Meta-Analysis
3. RESEARCH METHODOLOGY:

We verified the proposed models and hypothesespmyyiag a meta-analysis approach
which is techniques to investigate coefficients orggd in earlier empirical studies
(Sabherwal, Jeyaraj and Chowa, 2006) to concludelesive outcomes. Therefore, it
explains the considerable variance in previous aogbipapers.

We followed the following Research Methodology ur gtudy:
3.1. Literature Search and Selection Strategy:

We comprehensively searched for primary studieshentopic published before November
2018. We searched in established databases si#EBSASO (Business Source Elite), JISTOR
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Databases, ABI/INFORM, EconLit, ERIC (Expanded Aeaitc Index), PsycINFO, Science
Direct and Wilson Business Abstracts using ICT &imch Performance related keywords.

We also conducted a manual search using relevawdds in related journals such as
Strategic Entrepreneurship Journal, Entreprengurshineory and Practice, Strategic
Management Journal, Journal of Business VenturAkmgdemy of Management Journal,
Journal of Applied Psychology, Journal of Small Bess Management, the
Entrepreneurship and Regional Development and Adtnattive Science Quarterly. Next, we
searched the reference list of the primary studidsid more papers on the topic.

3.2. Decision rules for inclusion of studies in matanalysis:

We considered those primary studies as part ofrtt@t-analysis which were quantitative
and explored the ICT-performance relationship bgr&an correlation coefficient.

3.3. Calculation and analysis of effect size:

After a comprehensive search process guided bwlibge inclusion criteria, we collected a

total of 533 primary studies. After a meticulousiesv of those papers, we finally obtained

106 papers and a total of 271527 observationshiifinal analysis which indicates a solid

empirical base for a meta-analysis (Brinckmanngck®@rk and Kapsa, 2010; Read, Song and
Smit, 2009). The excluded papers were either qiaid or did not use person correlation

coefficient in exploring ICT-performance relatiofsh

The Sample sizes of our empirical database ranged 8 (Devaraj and Kohli, 2000) to
100000 (Hagsten and Kotnik, 2017), and effect siaeged from r = -0.81 (Bauer, Dehning
and Stratopoulos, 2012) to r =.978 (Ojukwu, 2006).

Since Bivariate Meta-analysis has often faced atgteal of criticism for not being sufficient
for evaluating relationships which are multivarjate conducted both Bivariate Analysis and
Meta-regression.

To validate our hypotheses, we followed the follogvrule:

A hypothesis is proven when both Bivariate and ftleta-regression investigations
accomplish confirmation. A hypothesis is partly fioned when either the Bivariate or
Meta-Regression Analyses prove it.

We also explored the moderating effect of the diffié ICT development status in the
countries of the primary studies in this meta-asialyWe used Firm Size, Sample Size,
Control for industry vs. No control for industryeormance scope (i. Firm profitability, ii.
Firm growth, iii. Other performance measures), @uality of Publication (5 year average of
Impact Factor) as control variables.

3.4. Variable Used:

3.4.1. Independent variable: Usage of ICT:

We used the Use of different ICT tools as the imtejent variable. We coded the 106 studies
according to the ICT tools used by the firms. Weegarized Different types of ICT tools in
the following manner:

11



a) General Purpose Technology (GPT):
* Mobile/Telephony
e Computer /Software/Hardware
¢ |Internet/Broadband/Social Media/lnternet commuimicat tools like
WhatsApp, Viber, Skype/Own website

b)Enabling technologies (ET):
e E-commerce/E-business,
e ERP tool/Integrated Information management Systdmafanformation tools
/CRM/Cloud Computing
c) Both GPT and ET
* Mobile/Telephony
e Computer /Software/Hardware
¢ Internet/Broadband/Social Media/Internet commuimacat tools like
WhatsApp, Viber, Skype/Own website
E-commerce/E-business,
ERP tool/Integrated Information management Systdraranformation tools
/CRM/Cloud Computing

3.4.2. Moderator Variable: Presence of ICT developent context of countries of primay
studies:

We considered the status of ICT infrastructure tgraent in the country of primary studies,
separating between 'Not Present’ (ICT developmentegt not present) and 'Present’ (ICT
development context present) in the Bivariate aiglyin the meta-regression analysis, we
used the value of each country as per the ICT dpwetnt index of 2017 (latest one)
prepared by the International Telecommunicationodr{iTU). ITU since 2007 publishes the
ICT Development Index (IDI) which evaluates the ommhation and communication
technology infrastructure and uptake of 176 coest(ITU, 2019).

3.4.3. Dependent variable — performance:

The existing empirical literature shows a variefyperformance measures (Combs, Crook,
and Shook, 2005; Venkatraman and Ramanujam, 198&)sorted these measures into three
general categories: Profitability (ROI, ROA, IRROR etc.), Growth (Sales growth, Growth
in revenue, Employment growth, Growth in cash fl@soductivity growth etc.) and Other
Performance Measures (Overall business performsumegss, Competitiveness, Customer
satisfaction, Value addition etc.).

3.4.4. Control variables:

We controlled for whether the primary study cod&dlfor industry or not (Brinckmann,
Grichnik, and Kapsa, 2010).

We also controlled for quality of the study by gaigzing studies into two categories: studies
without impact factor (not published) and the stsdiwith impact factor (published).
Accordingly, it was possible for us to control shctally for publication bias.

Additionally, we controlled for the Nature of firperformance measure (e.g., profitability,
growth or other performance measures).

We also controlled for the sample size and Firma §iicro, Small and Medium Size, Mixed
size and Large) of the primary studies.
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4. RESULTS:

H1, H2, H3, and H5 are confirmed by both bivariaied meta-regression analyses. But H4 is

partially accepted since it is accepted in bivariabalysis but rejected
analysesdetails are provided in the following tablg 1

in meta-regression

Hypothesis

Confirmed in ...

Bivariate analysis

Meta-regression

Conclusion for
hypothesis

H1: Use of Enabling Technologies (ET
as strategic resources affects fi
performance positively.

[Yes (5484
m

Yes (0.424*)

Accepted

H2: Use of both GPT and ET together
strategic resources  affect  fir
performance positively.

cYes (.3947*+)
m

Yes (0.245)

Accepted

H3: The country wise ICT developme
impacts the ET-firm performang
relationship in such a way that tk
country with better ICT developme
impacts the ET-performance relationst
more positively.

| Yes (5515%%)
L

e
ne
nt

nip

Yes (0.0797*%)

Accepted

H4: The country wise ICT developme
impacts the ICT-firm performanc
relationship in such a way that t
country with better ICT developme
impacts the ICT-performang
relationship more positively when bo
GPTs & ETs are used as strate
resources.

| Yes (3947%%)
L

e
ne
nt
e
th
gic

No (-0.116%)

Partly accepted

H5: Use of ETs as strategic resour(
separately add more to firm performan
when the country of the study has
better ICT development status than w
both  GPTs and ETs as strate
resources add to.

Yes

&

(for GPTs & ETs

; 3947++)

{(for ETs .5515%*)
C

Yes

(for ETs . 0.0797*) &
(for GPTs & ETs
(-0.116%)

Accepted

% n<0.01, ** p<0.05, * p<0.1

Table 1: Results of Hypotheses Test

4.1. Bivariate Moderator Analysi

S

Firstly, we completed a bivariate examination (det@rovided in table 2). We found
comparatively larger effect sizes for studies vih tools (r= .5484, k = 41) compared to
studies with both GPT and ET tools (r=.3947, k2¥. 3

The considerable Q- measurement of ET (1553.73#95¢ p < .001), indicates variability
across the effect sizes and even more so for studiech use both GPT and ET tools
(16532.0077, df=95; p < .001). Hence, the existenic¢heoretically relevant moderators
becomes likely (Schmidt and Hunter, 2014).

Among the studies with ET tools, we found sligHtdyger effect sizes for studies present in
the ICT Development index (r= 0.5515, k = 36) comepato those studies absent in the ICT
Development index (r= .5107, k = 5). Among the sadvith both GPT and ET tools, all the
studies were present in the ICT Development index3947, k = 32).
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We found comparatively larger effect sizes for sadvith Micro sized firms (r= .6203, k =
7) compared to those studies with SME (r= .4852, 49), studies with Mixed Sized firms
(r=.4509, k = 37) and studies with Large firms (8275, k = 13).

Regarding impact factor, we found considerablydamgffect sizes for studies without impact
factor (r=.6212, k = 42) than for those studiepawt factor (r=.3702, k = 64).

In terms of industry, we found comparatively largdfect sizes for studies with no control
for industry (r= .5246, k = 52) than for those s&sdwith control for industry (r= .4165, k =
54).

We found comparatively larger effect sizes for sgadvith Firm Growth (r= .5167, k = 12)
compared to those studies with Other Performancasihte (r= .5014, k = 73) and studies
with Firm Profitability (r=.3249, k = 21).

Number | Aggregate Mean 95% ClI Q P value
of sample size ES
studies (N) Random Random Random
(K)
H1: 41 125610 .5484 .4856 to 1553.7376 | .0000
ET (Enabling Technologies}ICT- .6112
Business performance relationship
H2: 32 55988 .3947 .1888 to 16532.0077 | .0002
Both GPT & ET-ICT-Business .6006
performance relationship
H3: 36 121692 .5515 4916 to| 1026.3910 | .0000
Presence in ICT Development .6115
Index— ET-Business performance
relationship
Absence in ICT Development5 3918 .5107 .0850 t0 .9363| 333.7982 | .0187
Index— ET-Business performance
relationship
H4: 32 55988 .3947 .1888 to .6006| 16532.0077 | .0002

Presence in ICT Development
Index— Both GPT & ETFBusiness
performance relationship

Absence in ICT DevelopmentO 0 N/A N/A N/A N/A
Index— Both GPT & ETBusiness
performance relationship

Controls

Firm Size

Micro 7 1231 .6203 3117 to| 163.7668 .0001
.9289

SME 49 153347 .4852 4277 to| 3189.5212 .0000
.5428

Mixed 37 40257 .4509 .3641 to .5377| 2113.3915 .0000

Large 13 76692 .3275 -.0565 to| 12757.5406 | .0946
.7115

Study quality
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Low quality 42 32209 .6212 .5283 to| 2083.4542 | .0000
High quality 64 239318 .3702 Zééllé to| 22234.0036 | .0000
.4588

Industry

No Control for industry 52 22516 .5246 4262 t0.6229 2411.2601 | .0000
Control for industry 54 249011 | .4165 3227 to .5104 22261.391 | .0000
Performance Measure :

Firm Profitability 21 114660 | .3249 -.0175t0 .6673 16881.770 | .0629
Firm Growth 12 14680 5167 .3640 to .6693 §28.3887 .0000
Other Performance Measure 73 142187 | .5014 4405 to .5622 7090.6136 | .0000

All values are significant gt <0.01 unless otherwise indicated.

Table 2: Results of Bivariate Analysis
4.2. Meta-Regression OQutcomes:

Next, we went for the meta-regression process i(deg@ven in table 3) that allows the
relative explanatory power of every contingencyialale to be explored considering other
variables.

The regression results indicate that the use ofdels @ = .424, p <0.01) is positively and
significantly related to ICT-Performance RelatiopsiSimilarly, the use of both GPT and ET
tools @ = .245, p <0.01) is positively and significantlglated to ICT-Performance
Relationship, but the effect size is smaller thaat bf only ET use.

Besides, the results suggest that the ICT developwatue of the primary studies with Ef (
= 0.0797, p <0.05) is positively and significantblated to ICT-Performance Relationship.
On the contrary, the ICT development value of thenary studies with both GPT & ET tools
(B =-0.116, p <0.1) is significantly but negativegtated to ICT-Performance Relationship.

The regression outcomes show that the ICT-perfocamaglationship is negatively associated
but statistically significant if controlled for indtry ¢ = -.281, p <0.05).

We also found that ICT-performance relationshipagatively associated and statistically not
significant if controlled for firm sizef}(= -.0588, n.s.).

On the other hand, Publication quality in the fafampact factors of journal$ = 0.0556, p
<0.05) affected ICT-performance relationship inasipve and statistically significant way.
Similarly, Sample sizep(= 3.55e-06, p <0.01) affected ICT-performancetm@tship in a
small but positive and statistically significantywva

Finally, we found that control for Performance meas like Firm profitability § = -.364, p
<0.01) has a negative but statistically significanpact on ICT-performance relationship.
Conversely, Firm growthp( = 0.0267, n.s.) has a small positive but staa#ticnot
significant impact on ICT-performance relationship.

Model 1 Model 2 Model 3 Model 4 Model 5
VARIABLES Firm Firm Firm Firm Performance Firm
Performance| Performance | Performancsg Performance
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Five Years Impact Factors 0.0556** 0.0316 -0.00898 0.00783 0.0324
(0.0219) (0.0205) (0.0190) (0.0189) (0.0205
Industry -0.281* -0.228** -0.212* -0.0547 -0.190
(0.120) (0.109) (0.0994) (0.104) (0.119)
Sample Size 3.55e-06*** 5.51e-06***| 6.64e-06*T* 4.14e-06*** 5.13e-06***
(1.09e-06) (1.07e-06) (1.36e-08) (9.95e-07) (186
Profitability Performance -0.364*** -0.397*** -0.563*** -0.534*** -0.352***
Measure
(0.105) (0.0957) (0.0880) (0.0880) (0.102)
Growth Performance 0.0267 0.0767 0.231** 0.135 -0.00131
Measure
(0.138) (0.125) (0.112) (0.112) (0.136)
Significant Impact on ICT 0.233* 0.145 0.112 0.168* 0.105
(0.119) (0.109) (0.101) (0.0980) (0.116)
Firm Size -0.0588 -0.0497 -0.0156 -0.0245 -0.028p
(0.0488) (0.0442) (0.0406) (0.0413) (0.0471]
ICT Index -0.0923*** -0.0921*** -0.127*** -0.0776**
(0.0197) (0.0175) (0.0269) (0.0226
Enable Technology 0.424*** -0.239
(0.0731) (0.273)
General Purpose & Enable Technology 0.245** 0.857*
(0.0860) (0.482)
Enable Technology X ICT Index 0.0797**
(0.0362)
General Purpose & Enable Technology X ICT Index .116*
(0.0678)
Constant 0.319** 0.987*** 0.768*** 1.035*** 0.843**
(0.126) (0.183) (0.163) (0.201) (0.202)
Observations 102 102 102 102 102
R-squared 0.232 0.379 0.548 0.532 0.400

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 3: Result of Meta-regression

5. DISCUSSION AND CONCLUSION:

5.1. Main findings:

The absence of integration of updated results oR-fi@h performance relationship has
caused ambiguity in the face of the debate whdihenatters or not. Carr (2003) initiated
this debate by claiming that organizations mightehaverspent on IT by overstating the
strategic value of it. The results of this metahgsia discard this argument by showing that

most of the ICT tools (ETs alone and GPTs and Bfsther) as strategic resources have a

positive impact on the performance of a firm.

These influences change according to the type€dftbols used and some ICT tools impact
firm performance more than others as strategicurees. For example, H1 which expected
the use of Enabling Technologies (ET) affects fperformance positively is accepted in

both the Bivariate and Meta-regression Analysise @rason could be because of the nature

of this ET tools, they need specialized knowledge #@aining for adoption and usage, and
when embraced in the firms, they bring about a icdemable positive impact on firm
performance. For example, implementation and usETofelated ICT tools such as ERP,
Cloud Computing, e-commerce, IMS results in enhdrarganizational performance such as
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increased sales and resultant profitability (Zhuand Lederer, 2006), better communication
with the stakeholders (Subramani, 2004), bettesrmétion management (Li et al., 2006),
streamlined supply chain management, one-stopcesviess need for human labour (Falk,
2005) etc.

Similarly, H2 which expected the use of both GPd &T as strategic resources affect firm
performance positively is accepted in both the Bata and Meta-regression Analysis. But
the effect size, in this case, is smaller in botlvaBate and Meta-regression Analysis
compared to only ET use. One reason could be thg wvature of GPT which makes it
difficult to directly impact organizational perfoemce without being complementary with
other business functions (Liang, You and Liu, 20I0)is is supported by the concepts of
resource complementary (Milgrom and Roberts, 19@%6) organizational capabilities (Liang,
You and Liu, 2010). Accordingly, although ICT toalhich fall under the category of GPT
are considered valuable organizational resourceéshwtan enhance the performance of a
firm, they alone might not generate sustained perémce in firms (Rai et al., 2006). These
tools impact the performance of a firm via complataey relationships with other resources
such as ETs as well as capabilities of a firm sashhuman resource with technological
knowledge (Alvarez-Suescun, 2007, 2010; Bharad@)0Q; Bhatt and Grover, 2005; Brown
et al., 1995; Chan et al., 1997; Hirschheim, Hearall Dibbern, 2013; Karimi et al., 2007,
Melville et al., 2004; Rai et al., 2006; Wade andléhd, 2004; Zhu, 2004). Even though the
RBV acknowledges the importance of resource comgteanily in firms, it is not fully
explained by this theory. Hence, the refinementhid component is vital to increase the
relevance of the RBV to GPT related analysis.

H3 which expected that the country wise ICT develept impacts the ET-firm performance
relationship in such a way that the country withtdrelCT development impacts the ET-
performance relationship more positively is prowemoth the Bivariate Analysis and in the
Meta-regression. Implementation and usage of Elstae subject to considerable cost and
training (Hennig and Jardim, 1977; Rotter and R@atu1969) which results into a more
cautious use ET tools and assessment of valuedad\by ET tools. That is why at many
organizations ET tools are more effective in prowgdvalue in firms. But the adoption of
these tools depends on the ICT infrastructureadumtry. This explanation is consistent with
the outcomes of both bivariate and meta-regressiatysis.

H4 which expected that the country wise ICT develept impacts the ICT-firm
performance relationship in such a way that thenttguwith better ICT development impacts
the ICT-performance relationship more positivelyemhboth GPTs & ETs are used as
strategic resources is accepted in Bivariate arsabyst rejected in meta-regression. Most of
the GPT related ICT tools are so widely used thia¢rofactors can dilute their attribution to
business performance. Furthermore, implementatiah wsage of ET tools are subject to
considerable cost and training (Hennig and Jard®7,7; Rotter and Portugal, 1969) which
results into a more cautious use of ET tools asgssnent of value provided by ET tools.
That is why at many organizations ET tools are maffective in providing value in the
business than when both GPTs and ETS are usedhéoget

H5 which expected that the use of ETs separatalynadre to firm performance when the
country of the study has a better ICT infrastruetiltan what both GPTs and ETs as strategic
resources add to as strategic resources, is adcepbmth the Bivariate Analysis and in the
Meta-regression. As mentioned earlier, becausehefnecessity of high investment and
considerable training (Hennig and Jardim, 1977;td&and Portugal, 1969) for successful
deployment and use of ETs, firms try to take thenopm benefits out of these tools which

17



result in superior value for the firms than thatotiier kinds of ICT tools. On the contrary,
Anecdotal evidence suggests that compared to ETE,téess investment and training is
required to implement GPTs at the firm level. Besgaaof this less cost and minimal training
necessities, firms most of the times do not paymoch attention to use GPTs in an optimum
way. This might be a reason for GPTs rendering \@dge than their potential. Moreover,
since GPTs are not considered a strategic resotlmeg,are only used as cost minimization
tools which hinder their optimum use. Hencefortigyt render less value than their potential.
It is consistent with the findings of Willcocks a#tyes (2000) who claimed that rather than
using ICT resources as cost minimization tool wk@i is used as a strategic resource, it
contributes to business performance in a better. Bagides, most of the GPT related ICT
tools are so widely used that their attributiorbtsiness performance can be diluted by other
factors. This is consistent with the argument adrijeand Ives (1997) that only radically new
resources can provide value to the business rétherovertly used existing resources. This
is also consistent with Miller’s theory which argudat ICT being a commodity available to
everyone does not, in fact, add any value to time'si output (Schubert and Leimstoll, 2007).

Hence, when GPT is used along with the ET toolanrorganization, it reduces the overall
impact on ET-performance relationship. Consequentlyeir joint impact on firm
performance also decreases. However, all theseoniyl happen when the firms can adopt
these technologies, and the level of ICT develogroéa country is one of the precursors for
this adoption (Sabi et al., 2016; Chan and Ng&b,720

Among the 106 studies, we considered in the mesidysis, only 54 studies controlled for the
industry. The regression results reveal that th&-p€rformance relationship is negatively
associated but statistically significant if conledl for the industry. Those studies which
controlled for the industry also took into consetérn industry related factors that impact the
ICT and business performance relationships. Acogrdo Bain (1951), Mason (1939) and
Porter (1985), the structure of industry directhfluences the performance of different
organizations in that industry. Nonetheless, theusion of industry related controls in
empirical studies do not directly explain how inulysrelated characteristics limit or
stimulate organizations to utilize ICT for improgirorganizational performance. In other
words, we do not know much about how industry eslatharacteristics impact ICT
Performance Relationship in a firm (Melville et, &004). Only 54 papers directly examined
the relationship between ICT and firm performancess different industries. Even fewer
studies attempted to render a theory-driven argtiteeaxplain the reason for the existence
of such differences. One stream of such researshapplied growth accounting to explore
diverse multi-factor productivity (MFP) growth dtet industry level. Stiroh (2001) finds that
firms in the IT industry have withessed more sutish productivity growth compared to
other industries. According to Morrison (1997), therease of IT benefit-cost ratio overtime
are not uniformly distributed across different istties.

Among the 106 studies which we considered in thi&araaalysis, most of the studies include
SMEs (49 studies) and mixed sized firms (37 stydi€e rest of the studies include large
firms (13 studies) and micro-sized firms (7). Theetaaregression report that ICT-
performance relationship is negatively associatadl statistically insignificant if controlled
for the firm size. The Bivariate result shows tbamparatively larger effect sizes for studies
with Micro-sized firms compared to those studiethvBME, Mixed Sized firms and Large
firms (r= .3275, k = 13) respectively. This is mainsistent with the findings of Damanpour
(1992) who reported that larger firms have sevadlantages over small firms in ICT
adoption and ICT value creation.
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Finally, we found that control for Performance meas(Firm profitability versus Firm
growth versus other performance measures), Puiolicgtality in the form of 5 years impact
factors of journals and sample size affected theawne significantly.

5.2. Contributions and implications to research:

This meta-analysis contributes to the existingraiiere by increasing our theoretical and
empirical understanding of how ICT as a strateg®ource affect firm performance. As a
result, it contributes to Business Performanceedlditerature. Firm Performance or growth
being a vital issue of Strategic Entrepreneursthiips meta-paper contributes to Strategic
Entrepreneurship literature. Additionally, thistar@nalysis is the first attempt of integrating
the impact of ICT as a strategic organizationabuese on firm performance since the
previous meta-analyses only analysed the impadT @i firm performance excluding the
communication-related tools. Hence, this meta-amlglso contributes to technology or to
be specific ICT related literature. Further, thigdy also digs this issue deeper by exploring
the impacts of ET and both GPT& ET tools on Perfamge relationship. Further, this meta-
analysis study remains the first one to exploreréhaionship between ICT and performance
where the status of national ICT development ofnpry studies has been taken into
consideration. Henceforth, it contributes to eviebased research in the field of the
entrepreneurial ecosystem. Conversely, as the wdrdéysis has been based on RBV, GPT
and ET this study also contributes to theory-drikesearch.

In fact, the majority of the existing ICT-firm perimance studies seem to answer the
question of ‘what is the impact of ICT on firm pamhance." But this meta-analysis

additionally tries to explore the associated setjudstions of ‘when, where and how does
ICT impact the firm performance?’ by exploring thederating role of the status of ICT

development at country level in the ICT and firmfpemance relationship. As a result, this

study also enhances the existing ICT-firm perforoeamelated literature and provides

suggestions for meaningful research in the futlieerefore, the findings of this meta-

analysis are pertinent for practitioners includeayicators, policymakers, and researchers.

5.3. Limitations and Avenues for Further Research:

Being one of the first meta-analyses that examime moderating role of national ICT
development context in the ICT and business relalip, this meta-analysis provides a
building block for more comprehensive empiricale@sh on the topic in the future. But like
any research, our meta-analysis also includes difetations which offer the potential for
exploring it further in future studies. To startthyi meta-analysis has some potential
limitations like scope, publication bias, obseroatbias, the impact of confounding variables
etc.

The outcome of this meta-analysis is dependentiffereht past research extracted from
diverse sources at different times. Accordinglyesen data vary due to diverse industries
(Byrd and Davidson, 2003; Straub, Rai and KleinQ480 economic environments (Liang,

You and Liu, 2010) and national conditions (Zhua&mer and Dedrick, 2004; Tanriverdi,

2005; Wang, Tai and Wei, 2006). As a result, thereepossibility of observation biases.

We adopted a few measures to prevent abovementijooieshtial issues. For instance, the
considerable size of the total observations of theta-analysis enhances the robustness of
the outcomes which can minimize observation bidsesome extent. Moreover, by taking
into consideration the national ICT developmenttert) we tried to tackle the heterogeneity
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issue to a certain extent. Further, we included-paplished outcomes along with the
published outcomes to avert a publication bias.

We likewise observed that cross-sectional reseadottates quantitative ICT-Firm
Performance research. Nonetheless, longitudinasityations could uncover that ICT holds
positive long-term impacts in a better way. Hertbe, cross-sectional primary studies that
dictated this meta-analysis might have underestéichperformance related impacts.

By and large, this paper distinguished variousicaiitcontextual factors that affect the
relationship between ICT as a strategic resourcefiam Performance. In this process, we
expected to catalyse a more contextual understgndinthe phenomena of Strategic
Entrepreneurship. The identified variables areaattirs of various salient contextual aspects;
yet, we would prefer not to propose that the dgstishing factors are the only ones.
Additional research can be conducted to reveal greeise mechanism of how diverse
moderators and mediators influence ICT-Performdinke
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