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A B S T R A C T   

Despite the growing importance of implementing digital technologies in business contexts, empirical research 
relating to digital capabilities, innovation, and business performance still remains scarce, particularly relevant in 
these times of disruption. This study proposes a mediated-moderated framework to describe, according to the 
level of economic development of the country of firm location, the direct and indirect effects (mediated by digital 
capabilities and innovation) of knowledge spillovers on firm performance. We carried out a quantitative study 
deploying the longitudinal World Bank Enterprise Surveys for 2019, 2020 and 2021 in a dataset that included 
27,727 firms from 41 countries and territories. We applied the partial least square structural equation modelling 
(PLS-SEM) methodological approach to test the mediated-moderated model that explains business performance. 
The results identify how knowledge spillovers positively influence firm performance through digital capabilities 
and innovation. Furthermore, we empirically demonstrate that the national level of economic development 
moderates the direct and indirect impacts of knowledge spillovers on firm performance.   

1. Introduction 

Entrepreneurial activities contribute to the economic growth of 
countries and regions and foster the construction of national competitive 
advantages (Carree and Thurik, 2003; Van Stel et al., 2005; Aparicio 
et al., 2016) through lowering unemployment rates (Audretsch and 
Thurik, 2000) and driving unquestionably positive changes in the so
cioeconomic framework (Youssef et al., 2018). Hence, entrepreneurship 
stands out as a critical factor for prosperity and economic wellbeing and 
thus the fundamental nature of the diverse support policies underpin
ning entrepreneurial ventures (Acs et al., 2017; Audretsch and Belitski, 
2017). Understanding entrepreneurial activities becomes still more 
important when, and despite all the results pointing to their relevance, 
the success rates of launching new firms remain relatively low, espe
cially in knowledge based economies (GEM, 2020). 

More recently, the literature has deployed knowledge spillover the
ory (KST) to explain the appearance of entrepreneurs (Belitski et al., 
2016; Caiazza et al., 2020). KST now has a long tradition that empha
sises the importance of knowledge as a source of economic growth 

(Arrow, 1962; Romer, 1990; Audretsch and Keilbach, 2007). However, 
not all of the knowledge created is subject to exploration (Acs et al., 
2013) and it is precisely this ‘unleveraged’ knowledge that needs 
transferring to entrepreneurs who may then apply it in new ventures. 
Therefore, knowledge spillovers, in their transfers of knowledge, are 
capable of transforming into new business opportunities, themselves 
perceived as core factors in entrepreneurial processes (Audretsch, 
2007). 

Currently, firms are also increasingly aware of the need to adapt to 
newly arising challenges (Loureiro et al., 2021). Knowledge spillovers 
are correspondingly playing an important role in optimising and 
improving the efficiency levels of company processes through 
strengthening digital skills so as to guarantee better business perfor
mance (Heredia et al., 2022). Hence, in a changing and turbulent 
environment, digital capabilities are taking on increasingly important 
roles (Zhen et al., 2021). 

However, to this end, we need a deeper understanding of the 
mechanisms underlining these knowledge spillovers given that the 
literature has yet to reach any conclusions as regards the relationship 
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and interactions among the multiple actors that engage in the exchanges 
of knowledge that build up digital capabilities (Audretsch and Feldman, 
2004; Breschi et al., 2005; Acs et al., 2013; Schmidt, 2015). Despite 
these considerations, we may also verify that there is no consensus on 
the relationship between digital capabilities and the performance levels 
of firms (Martínez-Caro et al., 2020). Some authors (e.g., Wang, 2007; 
Drnevich and Croson, 2013) maintain that digital capabilities generate 
positive impacts on performance through reducing costs and raising 
flexibility. Meanwhile, others report that digital capabilities have little 
or no effect on company performance. Furthermore, Usai et al. (2021) 
conclude that the innovative performance of firms does not stem from 
digital capabilities but rather from creativity and constantly ongoing 
research and development activities. We may thereby infer that digital 
capabilities in themselves are insufficient to successfully achieve inno
vative performance standards. 

Hence, this study proposes a mediated-moderated framework to 
describe, according to the national levels of economic development of 
the host countries of firms, the direct and indirect effects (mediated by 
digital capabilities and innovation) of firm knowledge spillovers on their 
performance. We undertook a quantitative study and deployed the 
datasets from the longitudinal World Bank Enterprise Surveys in 2019, 
2020 and 2021, which incorporated the business results of 27,727 firms 
from 41 countries and territories. We applied partial least square 
structural equation modelling (PLS-SEM) to test the mediated- 
moderated model that explains business performance through the rela
tionship between knowledge spillovers, digital capabilities, innovation 
and economic development. 

This dataset enabled the testing of the research hypotheses formu
lated and generated broader perceptions of the influence of knowledge 
on the performance and innovation of firms. We encountered support for 
our theoretical arguments alongside evidence that indicates that firms 
making recourse to knowledge spillovers enable them to achieve higher 
levels of innovation and performance as the digital capabilities them
selves depend on the support provided through knowledge spillovers. 

This study therefore returns three main contributions. Firstly, the 
study advances recent research on KST. Previous studies have concen
trated on applying this theory to examine the innovative activities and 
consequent company performance levels (Audretsch and Feldman, 
2004; Breschi et al., 2005; Acs et al., 2013). In contrast, this study 
measures the direct and indirect effects (measured by digital capabilities 
and innovation) of the knowledge spillovers on company performance. 

Secondly, in contrast with earlier studies tending to focus exclusively 
on aspects related to digital capabilities, this study reports how digital 
capabilities generate positive effects on the relationship between 
knowledge spillovers and company performance. These discoveries 
enable us to highlight how digital capabilities, without any impact from 
knowledge spillovers, do not produce any impact on the innovation 
activities and performance levels of firms. 

Finally, this study contributes to the literature in providing empirical 
evidence on the moderating effect of economic development on the re
lationships between knowledge spillovers, digital capabilities, the per
formance and innovation of firms. 

2. Theory and hypotheses 

2.1. Knowledge spillover theory 

Knowledge spillover theory (KST) was first put forward by Audretsch 
(1995) based on concepts such as sources of knowledge and the 
importance of spillover mechanisms to entrepreneurial activities. In this 
article, Audretsch (1995) identifies entrepreneurs as crucial channels for 
the dissemination and commercialisation of knowledge with these facets 
becoming an extremely important variable to endogenous growth the
ory (Grossman and Helpman, 1991; Romer, 1986, 1990; Audretsch and 
Belitski, 2013). 

Within this framework, Audretsch and Keilbach (2007) detail how 

KST opens up new insights into the origins and opportunities of entre
preneurship. Correspondingly, ever since its first proposition by 
Audretsch (1995), KST has been subject to application in the most 
diverse fields of study, including economic growth (Audretsch et al., 
2017), absorptive capacity (Acs and Plummer, 2005; Proeger, 2020), 
business ecosystems (Yi et al., 2021), company alliances (Shu et al., 
2014) and sustainable entrepreneurship (Colombelli and Quatraro, 
2019). Despite the KST field including diverse studies that approach 
codified forms of knowledge, such as patents, publications and citations 
(Nonaka, 1994; Ghio et al., 2015), Audretsch and Keilbach (2007) 
defend how qualified individuals may incorporate knowledge that, at an 
aggregate level, represents the diverse tacit forms of knowledge avail
able in a particular region (Audretsch and Feldman, 2004; Audretsch 
and Belitski, 2013; Ghio et al., 2015). 

While various authors, the early pioneers of KST, maintain that the 
creation of knowledge takes place through diverse learning processes 
(Audretsch, 1995; Audretsch and Keilbach, 2007), Ghio et al. (2015) 
defend that this knowledge creation process occurs primarily in already 
established firms and in research institutions. Hence, this led to ap
proaches studying entrepreneurial economies and the respective 
awareness as to how entrepreneurs are themselves a source of knowl
edge (Antonelli, 2019) and thereby portraying actors as creators and 
receivers of knowledge with a fundamental need to define these roles in 
knowledge spillover mechanisms (Acs et al., 2009) in which some create 
and others commercialise the knowledge (Braunerhjelm et al., 2010). 

According to various authors, knowledge displays an uncompetitive 
and unexclusive property as the spillover mechanisms themselves 
generate the opportunities for entrepreneurs (Acs et al., 2004; Acs and 
Armington, 2006; Audretsch and Keilbach, 2008; Audretsch, 2007). 
Hence, Ghio et al. (2015) demonstrate how interactions between en
trepreneurs and knowledge producers play a fundamental role in 
leveraging still unexplored knowledge. To this end, geographic prox
imity among these actors represents a necessary factor as otherwise 
these spillover mechanisms produce far weaker effects (Audretsch and 
Keilbach, 2007; Lee et al., 2013) and with these knowledge based op
portunities driving the launch of new businesses (Audretsch and Keil
bach, 2007; Iftikhar et al., 2020). The actors involved in these processes 
have engaged in increasingly diverse formal agreements reflecting how 
the tacit dimension of these knowledge spillover mechanisms, in 
conjunction with a broad range of actors, constitutes an essential input 
to ensuring their effectiveness and efficiency (Schmidt, 2015; Caiazza 
et al., 2020; Lattacher et al., 2021). 

2.2. Hypotheses 

2.2.1. Knowledge spillovers, digital capabilities, performance and 
innovation 

The growth in the productivity and performance of any company 
essentially depends on the characteristics of their human capital 
(Ramadani et al., 2016). According to Acs et al. (2009), the capacity to 
transform new knowledge into economic opportunities requires a set of 
abilities and skills that are not equally endowed and only obtained by 
certain individuals. Hence, firms investing in human resources with rare 
skills will enable them to build up the knowledge spillover mechanisms 
capable of returning better performance as they are able to transform 
individual capabilities into value (Saito and Gopinath, 2011; Fernandes 
and Ferreira, 2014). 

Various researchers have dedicated their studies to the impact of 
knowledge spillovers in the most diverse contexts, for example in the 
appearance of and ongoing innovation at scientific and technology parks 
(Sanchez et al., 2011), in internationalisation processes (Kneller and 
Pisu, 2007; De Clercq et al., 2008), in commerce (Rod et al., 2004). 
However, one particularly positive effect derives from the growth 
registered by organisations (Acs et al., 2013). 

Knowledge spillovers impact on company performance in two ways: 
on the one hand, they enable firms to access new knowledge and, on the 
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other hand, in accessing this knowledge, firms are able to weaken the 
performance of their competitors (Bloom et al., 2013). Hence, various 
authors adopt a position advocating how knowledge spillovers generate 
strongly positive impacts on the performance and growth of businesses 
and firms (Jaffe et al., 1993; Coe and Helpman, 1995; Saito and Gopi
nath, 2011; Acs et al., 2013; Hashi and Stojcic, 2012). We, thus, 
formulate the following hypothesis: 

H1. : Knowledge spillovers have a positive impact on the performance 
of firms. 

2.2.2. The mediating effect of digital capabilities and innovation 
Hence, diverse researchers have concluded that innovation and 

knowledge spillovers return positive impacts on company performance 
(Ornaghi, 2006; Faria and Lima, 2012). Nevertheless, this needs to take 
into account how the externalities differ in accordance with the type of 
innovation. On the one hand, firms assimilate more knowledge from 
process based innovations than product innovations (Faria and Lima, 
2012), on the other hand, product innovations generate greater tech
nological dissemination than process innovation (Ornaghi, 2006). Firms 
receiving valuable knowledge spillovers from interactions with a spe
cific partner, as a means of boosting their innovation efforts, display a 
greater propensity to collaborate with this type of partner as well as 
turning in better levels of performance (Belderbos et al., 2006; Bernal 
et al., 2022). 

It is thus fundamental for firms to be able to identify the knowledge 
spillovers most able to contribute towards their innovation processes 
and consequent performance (Eisenhardt and Martin, 2000). This 
recourse to the spillover mechanism is also a means for firms to instil a 
greater propensity to collaborate with different partner types (Goerzen, 
2007; Holloway and Parmigiani, 2016; Bernal et al., 2022). 

Based on these arguments, we arrive at the following hypothesis: 

H2. : Innovation has a positive mediating effect on the relationship 
between spillovers and company performance. 

Digital capabilities essentially consist of the ability of firms to con
jugate innovation processes with the development of new products and 
services (Wang, 2007). These capacities involve knowledge and the 
ability to acquire, apply, absorb, adapt, improve and generate new 
technologies (Malhotra et al., 2021). These capabilities enable the 
development of new products and technologies, refining manufacturing 
processes and the means of controlling quality and forecasting techno
logical changes in the industry (DeSarbo, 2005). Thus, digital capabil
ities emerge as specific internal procedures that serve to the advantage 
of the supplier-user relationship and create value for firms acquiring 
such capabilities (Yoo et al., 2012; Srivastava and Shainesh, 2015; 
Lyytinen et al., 2016). 

These digital capabilities underpin the means necessary for organi
sations to generate the opportunities that enable them to solidify their 
competitive advantages (Heredia et al., 2022). Hence, understanding 
the dynamics that influence the adoption of and search for digital ca
pabilities emerges as a fundamental factor for the success attained by 
some firms through incorporating technology into their organisations 
(El-Haddadeh, 2020); adopting the dynamic capacities of digital 
disruption (Karimi and Walter, 2015) conveying some of the digital 
capabilities that foster improvements to the performance and conse
quent competitive advantages of firms (Sutherland, 2018). We may thus 
state the following research hypotheses: 

H3a. : Digital capabilities return a positive mediating effect on the 
relationship between knowledge spillovers and company performance. 

H3b. : Digital capabilities and innovation sequentially mediate the 
positive impact between knowledge spillovers and company 
performance. 

2.2.3. The moderating effect of the level of economic development 
Knowledge spillovers play an undebatable role in innovation and 

economic development (Arrow, 1962; De Bondt, 1997). According to 
Frenken et al. (2007), different types of economic clusters may emerge 
as a result of knowledge spillovers. The literature foresees that the first 
type of knowledge spillovers comes from nearby sources with 
geographic and technological proximity while the second spillover type 
arises in local firms with geographic proximity. Within this framework, 
the literature on knowledge spillovers and the geography of innovation 
has opened debate on the channels through which knowledge spreads 
and the extent to which these are geographically located (Audretsch and 
Feldman, 2004). Correspondingly, geographic proximity probably 
boosts the capacity of firms to exchange ideas and acquire new knowl
edge and thereby reducing the costs of scientific discovery and com
mercialisation through means of innovative clusters or innovative 
environments (Breschi and Lissoni, 2001). 

The studies analysing the importance of knowledge spillovers to the 
dynamics of firms and economies generally concentrate on the impact of 
spillovers on the performance indicators of firms and economies, for 
example, the rate of GDP growth per capita (Rodríguez-Pose and Cre
scenzi, 2008); and innovation, such as the number of innovations 
introduced (Beise and Stahl, 1999) or the number of patents awarded 
(Bode, 2004). Thus, research studies have approached the dynamics of 
firms and economies through knowledge spillover variables including 
patents in neighbouring regions (Bode, 2004), R&D (Rodríguez-Pose 
and Crescenzi, 2008) and accessibility (Andersson and Karlsson, 2007). 
Various authors furthermore maintain that economies always benefit 
from any proximity to others that are innovative and record higher 
levels of knowledge spillover (Bode, 2004; Funke and Niebuhr, 2005). 
Hence, we arrive at the following research hypotheses: 

H4. : The level of economic development moderates the impact of 
knowledge spillovers on: a) performance; b) digital capabilities; and c) 
company innovation. 

H5. : The level of economic performance moderates the impact of 
innovation on company performance. 

Collaborative economies assist in reconfiguring capacities and re
sources through digital capabilities and knowledge spillover mecha
nisms (Fu et al., 2023). Similarly, developing new company skills and 
capacities may lead to disruptive opportunities. Fainshmidt et al. (2016) 
defend how new capacities contribute more significantly to company 
performance in emerging economies than in their developed counter
parts. Institutional factors, such as informality and structural short
comings bring about collaborative economies in emerging markets 
(Boateng et al., 2019; Heredia et al., 2022). Therefore, the concept of 
collaborative economies holds more significant advantages in emerging 
economies precisely because this economy type involves lower levels of 
investment and more direct implementation (Dokko, 2015). In devel
oping economies, recourse to collaborative economic practices corre
spondingly significantly reduces intermediation costs (Dokko, 2015). 

The literature also states that, despite emerging economies display
ing low levels of human development, they nevertheless register high 
levels of creativity with collaborative economies thus increasingly 
expanding in emerging economies (Leung et al., 2020). We may thus 
propose our final research hypothesis: 

H6. : The level of economic development moderates the impact of 
digital capabilities on: a) performance; b) company innovation. 

Fig. 1 sets out the conceptual model under analysis alongside the 
respective research hypotheses. 
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3. Methodology 

3.1. Data and sample 

We obtained our sample from data produced by the Enterprise Sur
veys carried out by the World Bank (https://www.enterprisesurveys. 
org) according to a data collection methodology uniformly applied on 
a global scale. Business owners and senior managers respond to the 
Enterprise Survey with manufacturing industry and services as the main 
sectors of activity. This process collects data on various topics including 
the respective company's characteristics, gender participation rates, 
access to financing, annual sales, costs of consumables/labour, compo
sition of the workforce, utilisation of capacities, lands and authorisation, 
taxation, informality, innovation and technology and performance 
measures. 

Data collection takes place through in-person interviews with the 
selection of the firms involving a stratified random sample that takes 
into consideration company size, the business sector and host region. 
This study applies longitudinal statistics collected over three points in 
time: the Enterprise Surveys produced between November 2018 and 
January 2020 (ES2019), between July 2020 and October 2020 and be
tween January 2021 and March 2021 (ES2021). The sample consists of 
8928 firms with their respective characteristics summarised in Table 1. 

3.2. Variables 

3.2.1. Dependent variables 

3.2.1.1. Performance. The dataset provides information about the var
iations in demand for the products and services of this establishment in 
comparison with the same month of 2019 as well as the variations in 
sales since this latter month (Ferreira et al., 2023). 

3.2.2. Independent variable 

3.2.2.1. Knowledge spillovers. In order to measure the knowledge spill
overs, we applied the data portraying the acquisition of External 
Knowledge prior to 2019 or whether the company deploys any of its 
resources on R&D within the Establishment or R&D Contracted Outside 
the Establishment items (Yi et al., 2021; Ferreira et al., 2023). 

3.2.3. Mediator variables 

3.2.3.1. Digital capabilities. In order to analyse the digital capabilities, 
we deployed data describing the variations in online activities and de
livery and the adoption of remote working practices (Yi et al., 2021). 

3.2.3.2. Innovation. As regards innovation, both questionnaires 
inquired into whether the firms introduced any new or improved 
product or services (Ferreira et al., 2020). 

3.2.4. Moderating variable 

3.2.4.1. Level of development. In relation to the national level of 
development, we adopted the development stages defined by the World 
Economic Forum, therefore Stage 1, Transition from stage 1 to stage 2, 

Fig. 1. Conceptual model.  

Table 1 
Sample characteristics.   

N % 

Country Bulgaria  499 5.6 % 
Croatia  327 3.7 % 
Cyprus  172 1.9 % 
Czech Rep.  396 4.4 % 
Estonia  289 3.2 % 
Georgia  481 5.4 % 
Greece  543 6.1 % 
Hungary  643 7.2 % 
Italy  424 4.7 % 
Jordan  448 5.0 % 
Latvia  263 2.9 % 
Lithuania  222 2.5 % 
Malta  193 2.2 % 
Moldova  281 3.1 % 
Mongolia  233 2.6 % 
Morocco  432 4.8 % 
Poland  1013 11.3 % 
Portugal  770 8.6 % 
Romania  468 5.2 % 
Russia  580 6.5 % 
Slovenia  251 2.8 % 

Sector Manufacturing  4905 54.9 % 
Retail services  1504 16.8 % 
Other services  2519 28.2 % 

Size Small  6144 68.8 % 
Medium  2163 24.2 % 
Large  621 7.0 %  
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Stage 2, Transition from stage 2 to stage 3 and Stage 3 (Santos et al., 
2020). 

3.2.5. Control variables 
The variables applied in this analysis were economic activity, com

pany size and turnover (thousands of euros). In the case of economic 
activity, we attributed dummy variables (“to which sector does the 
company belong”) (Ferreira et al., 2020; Ferreira et al., 2023). 

Table 2 details all of the items and variables incorporated into this 
research study. 

3.3. Data analysis 

In order to validate the study hypotheses, we applied the structural 
equation models (SEM) in conjunction with the partial least squares 
(PLS) methodology for estimates, an approach widely deployed in the 
business science field (Hair et al., 2020; Wichaisri & Sopadang, 2017). 
The adoption of PLS-SEM as an alternative to covariance based SEMs 
(CB-SEM) stemmed from the complexity of the research model (direct, 
mediating and moderating effects) without imposing any distributive 
premises on the indicators and the constructs included are composite 
(Hair et al., 2019, 2020; Sarstedt et al., 2019). It offers flexibility and can 
handle complex relationships in data (Venkatesh et al., 2012). PLS-SEM 
is a widely used methodology in innovation-related fields (e.g., Forliano 
et al., 2023; Petraite et al., 2022; Rubio-Andrés et al., 2023). PLS-SEM is 
valuable for exploring multidimensional innovation processes and offers 
advantages over traditional approaches and contributing here to a 
deeper understanding of innovation dynamics. 

Firstly, to confirm the factorial structure of the instrument applied, 
we needed to examine the measurement model. The PLS-SEM evaluation 
of measurement model took place according to the reliability and val
idity of the indicators serving for the representation and measurement of 
each theoretical concept (Hair et al., 2019, 2020; Sarstedt et al., 2019). 
Construct validity stems from the extent to which a set of items reflect 
the theoretical construct designed to measure and ascertain the reli
ability of the aforementioned instrument in terms of the properties of its 

consistency and the reproducibility of the measurement (Hair et al., 
2019, 2020; Sarstedt et al., 2019). 

The present study evaluated the validity of these constructs through: 
(1) composite reliability (CR), (CR > 0.70), as this is not subject to the 
influence of the number of items existing in each construct, to the 
contrary of Cronbach's Alpha, as this deploys item weightings extracted 
from the estimated model; (2) factorial validity (factorial weightings 
>0.5 and ideally above 0.7); (3) convergent validity measured through 
average variance extracted (AVE), assuming there is convergent validity 
whenever AVE > 0.50; and (4) discriminant validity in which the AVE of 
the two constructs needs to return a weight in excess of the squared 
correlation between these two factors (Barroso et al., 2010; Fornell & 
Larcker, 1981; Sarstedt et al., 2019). 

Within the scope of the global evaluation of the structural model and 
the respective validation or otherwise of the hypotheses, we examined 
the global adjustment of the estimated model, the estimates of the co
efficient of the paths depicting the direct and indirect effects and the 
moderators and their respective statistical significance in accordance 
with the bootstrap and determinant coefficient results (R2) (Benitez 
et al., 2020). In estimating the structural models in order to determine 
the t-statistics and their respective statistical significance, we applied 
the bootstrapping procedure (with a sample of 10,000 bootstraps). All 
these calculations made recourse to SmartPLS software version 4.0.8.4 
(Ringle et al., 2022). 

4. Results and discussion 

4.1. Measurement model 

Table 3 displays the results relating to the descriptive statistics, the 
reliability and validity of the composite constructs for each model. For 
all of these constructs, the factorial weightings and composite reliability 
results come in above the levels required. In order to test whether the 
constructs were sufficiently mutually different, we inspected the 
discriminant validity through applying the Fornell and Larcker criteria 
(1981) that require the AVE of any construct to be greater than the 

Table 2 
Definition of constructs and indicators.  

Constructs Indicators Questions Scale Source 

Knowledge 
Spillovers 

External Knowledge During Last 3 Yrs, Establishment Spent On Acquisition of 
External Knowledge? (KS1) 

0 - No; ES2019 
1 – Yes 

R&D within the Establishment During Last 3 Yrs, Establishment Spent On R&D Within the 
Establishment? (KS2) 

0 - No; ES2019 
1 – Yes 

R&D Contracted Outside the 
Establishment 

During Last 3 Yrs, Establishment Spent On R&D Contracted 
Outside the Establishment? (KS3) 

0 - No; ES2019 
1 – Yes 

Digital 
capabilities 

Activity Online Since the COVID-19 outbreak, started or increased business 
activity online? (DC1) 

0 - No; ES 2020 and ES 
2021 1 – Yes 

Delivery or Carry-out Since COVID-19 outbreak, started or increased delivery or carry- 
out? (DC2) 

0 - No; ES 2020 and ES 
2021 1 – Yes 

Remote Work Since COVID-19 outbreak, started or increased remote working 
arrangements? (DC3) 

0 - No; ES 2020 and ES 
2021 1 – Yes 

Innovation Products Since COVID-19 outbreak, introduced new or improved product 
or services (INNOV) 

0 - No; ES 2020 and ES 
2021 1 – Yes 

Performance Variation in demand The demand for this establishment's products and services with 
the same month in 2019 (PERF1) 

1 - Decreased; ES 2021 
2 – Equal; 
3 – Increased 

Changes to sales Change in sales for the last month compared with the same 
month in 2019 (PERF2) 

1 - Decreased; ES 2021 
2 – Equal; 
3 – Increased 

Level of 
development 

Stages of development World Economic Forum classification of the stage of development 
(DEV) 

1 – Stage 1 World Economic 
Forum 1.5 – Transition from stage 1 

to stage 2 
2 – Stage 2 
2.5 – Transition from stage 2 
to stage 3 
3 – Stage 3 

Control variables Type of industry The sector the company belongs to Industry, Commerce, 
Services 

ES 2019 

Size of company Full time contracted staff at the end of December 2019 Number of employees ES 2019  
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square root of its greatest correlation with any other construct. Given 
these results, we would state that in general terms these different con
structs display high levels of reliability as well as factorial validity, 
convergent validity and discriminant validity and correspondingly 
classed as valid and reliable for application. 

4.2. Analysis of the structural model 

Table 4 and Fig. 2 set out the results of the structural model esti
mated only with the respectively validated hypotheses. The structural 
model hereby estimated returns acceptable levels of predictive power 

(Performance: R2 = 34.0 %; Digital capabilities: R2 = 24.1 %; Innova
tion: R2 = 7.9 %). 

In the case of H1: Knowledge spillovers have a positive impact on the 
performance of firms, our findings report there is a statistically significant 
positive impact of knowledge spillovers on performance (β = 0.14; p <
0.001), hence supporting H1. Our results thus align with those of other 
researchers defending how the relationship between firms and knowl
edge spillovers influences performance (Rod et al., 2004; Kneller and 
Pisu, 2007; De Clercq et al., 2008; Sanchez et al., 2011; Acs et al., 2013). 

Knowledge spillovers represent fundamental factors for the ability of 
firms to take dominant positions as regards their competitors and to 
leverage competitive advantages in comparison with their peers given 
their possession of spillover generated knowledge that enables them to 
weaken the position of competitor firms (Jaffe et al., 1993; Coe and 
Helpman, 1995; Saito and Gopinath, 2011; Acs et al., 2013; Hashi and 
Stojcic, 2012). 

As regards H2: Innovation has a positive mediating effect on the rela
tionship between spillovers and company performance, the results provide 
support to this hypothesis. They display the statistically significant 
positive effect of knowledge spillovers on innovation (β = 0.11; p <
0.05) alongside an equally statistically significant and positive effect of 
innovation on performance (β = 0.07; p < 0.001). The mediating effect 
of innovation on the impacts of knowledge spillover on performance also 
attained statistical significance (β = 0.01; p < 0.05). In keeping with 
other research findings, we may also report that innovation is a product 
of knowledge spillovers and correspondingly representing a funda
mental contribution to the performance of organisations (Ornaghi, 
2006; Faria and Lima, 2012). 

In accordance with the validation of this hypothesis, we may state 
that innovation itself has a positive effect on the relationship between 
knowledge spillovers and performance. This result leads us to conclude 
that the intention to innovate and innovation as an output are crucial to 
firms seeking out the most appropriate knowledge spillovers for their 
activities, thereby fostering better levels of performance and the 
consequent innovation, which may serve to establish a virtuous circle: 
knowledge spillover-performance-innovation-knowledge spillover 
(Belderbos et al., 2006; Ornaghi, 2006; Bernal et al., 2022). 

In terms of H3, the results convey the existence of a statistically 
significant positive impact of knowledge spillovers on digital capabil
ities (β = 0.14; p < 0.001). Digital capabilities return a statistically 
significant positive effect on performance (β = 0.15; p < 0.001). The 
mediating effect of digital capabilities on the impact of knowledge 
spillovers on performance also achieves statistical significance (β =
0.02; p < 0.05) and thereby validating hypothesis H3a: Digital capabil
ities return a positive mediating effect on the relationship between knowledge 
spillovers and company performance. In the case of the sequential medi
ation of digital capabilities and innovation on the effects of knowledge 

Table 3 
Construct validity and reliability.  

Name Median DP Range Factor loadings CR AVE AVE > Corr2 

Knowledge Spillovers     0.805 0.582 0.58 > 0.38 
KS1  0.26  0.67 0–1  0.683    
KS2  0.40  0.80 0–1  0.867    
KS3  0.20  0.60 0–1  0.727    
Digital Capabilities     0.762 0.517 0.52 > 0.22 
DC1  0.23  0.42 0–1  0.725    
DC2  0.19  0.40 0–1  0.786    
DC3  0.32  0.47 0–1  0.639    
Innovation     NA NA NA 
INN  0.35  1.31 0–1     
Performance     0.751 0.564 0.52 > 0.38 
PERF1  1.53  1.77 1–3  0.534    
PERF2  1.46  0.68 1–3  0.918    
Development Level     NA NA NA 
DEV  2.26  0.50 1–3     

NA – Not Applicable. 

Table 4 
Results of the structural model.  

Hypothesis Path B t p  

Economic Development Level - >
Innovation  

0.01  0.46  0.324  

Economic Development Level - >
Digital capabilities  

0.03  4.02  0.000***  

Economic Development Level - >
Performance  

0.09  5.59  0.000***  

Industry - > Performance  0.12  4.50  0.000***  
Size - > Performance  0.05  4.65  0.000*** 

H1 Knowledge Spillovers - > Performance  0.16  5.13  0.000*** 
H2 Knowledge Spillovers - > Innovation  0.11  1.70  0.044* 

Innovation - > Performance  0.07  3.79  0.000*** 
Knowledge Spillovers - > Innovation - 
> Performance  

0.01  1.74  0.041* 

H3 Knowledge Spillovers - > Digital 
capabilities  

0.14  6.68  0.000*** 

H3a Digital capabilities - > Performance  0.15  4.66  0.000*** 
Knowledge Spillovers - > Digital 
capabilities - > Performance  

0.02  3.87  0.000*** 

H3b Digital capabilities - > Innovation  0.18  1.69  0.045* 
Knowledge Spillovers - > Digital 
capabilities - > Innovation - >
Performance  

0.01  1.96  0.025* 

H4a Economic Development Level x 
Knowledge Spillovers - > Performance  

0.10  3.39  0.000*** 

H4b Economic Development Level x 
Knowledge Spillovers - > Digital 
capabilities  

0.01  0.69  0.245 

H4c Economic Development Level x 
Knowledge Spillovers - > Innovation  

0.06  2.33  0.010** 

H5 Economic Development Level x 
Innovation - > Performance  

0.06  1.78  0.037* 

H6a Economic Development Level x Digital 
capabilities - > Performance  

0.04  1.16  0.124 

H6b Economic Development Level x Digital 
capabilities - > Innovation  

0.00  0.10  0.462  

* p < 0.05. 
** p < 0.01. 
*** p < 0.001. 
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spillovers on performance, we may again affirm the statistically signif
icant sequential mediation effect of digital capabilities and innovation 
on the effect of knowledge spillovers on performance (β = 0.01; p <
0.05). We thus corroborate hypothesis H3b: Digital capabilities and 
innovation sequentially mediate the positive impact between knowledge 
spillovers and company performance. This defends the perspective that 
digital capabilities endow the capacity for firms to conjugate innovative 
processes with the development of new products and services, involving 
the knowledge and abilities inherent to acquiring, using, absorbing, 
adapting, improving and generating new technology (Wang, 2007; 
Malhotra et al., 2021). 

Hence, and as proposed by Usai et al. (2021), the simple possession 
of digital capabilities does not in itself generate innovation as this 
necessarily requires balancing within the scope of the knowledge spill
over relationships that drive the production of innovation and conse
quent improvements to company performance (Yoo et al., 2012; 
Srivastava and Shainesh, 2015; Lyytinen et al., 2016). 

In the case of the moderating effect of the stage of economic devel
opment on the diverse direct effects of the model, this returns a statis
tically significant and positive moderating effect on the impact of 
knowledge spillovers on innovation (β = 0.06; p < 0.05) and of 
knowledge spillovers on performance (β = 0.10; p < 0.05). However, the 
moderating effect of the stage of economic development on the impact of 
knowledge spillovers on digital capabilities did not obtain statistical 
significance (β = 0.01; p = 0.245). These results therefore corroborate 
the hypotheses in H4: The level of economic development moderates the 
impact of knowledge spillovers on: a) performance; b) digital capabilities; and 
c) company innovation. These results also demonstrate the existence of a 
positive moderating effect of the economic development stage on the 
impact of innovation on performance (β = 0.06; p < 0.5), validating 
hypothesis H5: The level of economic performance moderates the impact of 
innovation on company performance. Following the validation of the hy
potheses above (apart from H4 b), we may state that the economic 
conditions of countries shape the better or worse performance of firms as 
well as their respective innovative activities (Frenken et al., 2007). 

Furthermore, we may also state that lesser developed economies in 
close proximity to economies with more developed spillover mecha
nisms may benefit from them due to their proximity and thereby boost 
their innovation activities and performance levels (Breschi and Lissoni, 
2001). Our results clearly portray that the economic development of 
countries generates a positive effect for the impact of the knowledge 
spillovers on innovation and performance as well as on the latter's 
mutual interrelationship (between innovation and performance) (Bode, 

2004; Funke and Niebuhr, 2005; Andersson and Karlsson, 2007; 
Rodríguez-Pose and Crescenzi, 2008). 

In terms of H6, the research findings did not register any statistically 
significant moderating effect for the economic development of countries 
on the impact of digital capabilities on performance (H6a) (β = 0.04; p 
= 0.124) and innovation (H6b) (β = 0.00; p = 0.462) and correspond
ingly failing to validate the hypotheses in H6: The level of economic 
development moderates the impact of digital capabilities on: a) performance; 
b) company innovation. The non-validation of these hypotheses demon
strates our alignment with the perspective of Usai et al. (2021), hence, 
irrespective of the level of national development, digital capabilities in 
themselves, without any spillovers, will not have any effect on innova
tion and performance. 

5. Implications 

5.1. Theoretical implications 

The results of our research indicate an association between knowl
edge spillovers, digital capabilities, innovation and performance. There 
are various theoretical implications deriving from the empirical evi
dence obtained. 

Firstly, knowledge spillovers and innovation are relevant to com
pany performance (Acs et al., 2013). We may even state that knowledge 
spillovers are fundamental to boosting the overall performance of firms 
(Ornaghi, 2006) as they alert them to the new opportunities returned by 
innovation (Faria and Lima, 2012) as well as raising their awareness of 
market dynamics. 

Furthermore, earlier research argues that knowledge spillovers in
fluence innovation just as much as performance (Belderbos et al., 2006; 
Ornaghi, 2006). Knowledge spillovers provide a stimulant to innovation 
as they assist firms in recovering already produced but not commer
cialised knowledge (as firms intentionally seek out partnerships for 
recourse to specific knowledge). They correspondingly serve to chal
lenge cognitive thinking and guide the direction of company innovation, 
leading to performance improvements. 

Thus, our research findings highlight how knowledge spillovers 
sustain the innovation and performance of firms, contributing towards 
their creation of value. As a result, there are clear benefits to knowledge 
oriented leadership developing and encouraging the knowledge sharing 
practices capable of facilitating the appropriation of the value of this 
knowledge (Bernal et al., 2022). Hence, managers should focus on 
supporting the “knowledge agents” involved in knowledge sharing 

Fig. 2. Structural model of the validated hypotheses.  
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practices among firms and actively seek out those knowledge spillovers 
of greatest advantage to the innovation efforts of their firms. 

Secondly, we verify how digital capacities are highly important to 
the relationship between spillovers and company performance. How
ever, after analysing the relationship between digital capabilities and 
innovation and performance mediated by economic development, we 
are unable to validate this hypothesis. Furthermore, we may therefore 
report that, as maintained by other authors, digital capabilities, in and of 
their own right, without inputs from knowledge spillovers, do not 
generate the otherwise expected impact (Usai et al., 2021). Digital ca
pabilities essentially constitute the capacities firms deploy to manage 
new technologies. In turn, knowledge spillovers are essential to the 
identification of new opportunities and the creation of new knowledge 
that enables the perception of the opportunities arising from the appli
cation of these same digital capabilities (Lyytinen et al., 2016). Thus, 
digital capabilities function in conjunction with the spillovers that 
nurture innovation and consequent improvements to the performance of 
firms. 

Thirdly, we identified a positive moderating effect of the stage of 
economic development on the relationship between knowledge spill
overs and performance and innovation. The literature defends that the 
higher the level of economic development, the greater the access to 
knowledge and new market opportunities (Santos et al., 2020). How
ever, we also need to state that the literature also defends that even 
when one country displays a higher level of economic development than 
another, a lesser developed neighbour may still benefit from the 
knowledge spillover mechanisms prevailing in the former due to their 
respective geographic proximity (Frenken et al., 2007). 

Our research therefore also conveys how higher levels of economic 
development combined with strong knowledge spillover mechanisms 
drive innovation and consequent improvements to company 
performance. 

5.2. Practical implications 

Our research concludes that the commitment of the management to 
the value of knowledge helps in establishing and maintaining knowledge 
sharing practices that boost innovation and performance. Furthermore, 
our research highlights three particular implications for management 
practices. 

Firstly, we would suggest that the success of firms depends on how 
managers value the creation and sharing of knowledge not only among 
members of the respective organisation but also with their peers, 
whether nationally or internationally (Acs et al., 2017; Audretsch and 
Belitski, 2017). Knowledge spillovers take on particular importance in 
their ability to help firms manage the flows of knowledge, whether 
deliberate or fortuitous. Therefore, we would propose that company 
managers should strive to take advantage of all the potentials of 
knowledge and engage with various spillovers and direct the focus of 
thinking of organisational members towards knowledge sharing 
enabling firms to undertake innovation processes within the scope of 
meeting the needs of their clients (Zhen et al., 2021). Hence, knowledge 
spillovers represent the best means of searching for, accessing, 
absorbing and applying knowledge from external origins to validate 
innovation activities. 

Secondly, we would propose that the digital capabilities of firms 
constitute a strategic asset for leveraging sustainable competition and 
improvements to performance at the organisational level (Schmidt, 
2015). Hence, we would suggest that firms strive to instal processes and 
functional systems in support of digital capabilities to leverage market 
opportunities and overcome their competitors (Martínez-Caro et al., 
2020). We would recommend managers adopt a philosophy of openness 
towards innovation in order to ensure their firms are responsive to the 
needs of their clients and the emerging technological opportunities. 

Thirdly, the level of economic development returns an important 
moderating effect on the relationship between knowledge spillovers and 

innovation and performance. It is therefore correspondingly important 
to adopt public policies that foster knowledge sharing in order to 
leverage or create the digital capabilities essential to innovative pro
cesses and consequent improvements to performance. The higher the 
level of value creation attained by firms, the higher the economic per
formance of countries. 

6. Final considerations, limitations and future lines of research 

This study proposed a mediated-moderated framework to describe, 
according to the level of national economic development of the firm's 
host country, the direct and indirect effects (mediated by digital capa
bilities and innovation) of the knowledge spillovers of firms on their 
respective levels of performance. 

Our results demonstrate the positive impact of knowledge spillovers 
on both performance and innovation, reflecting the sheer importance of 
knowledge spillovers to the creation of value by firms. We also verify 
how digital capabilities, fundamental to innovation practices, are in 
themselves unable to generate this impact without recourse to knowl
edge spillovers. Hence, there is a need for a transfer of knowledge, with 
already existing knowledge or with new knowledge, in order to trigger 
the capacity and even the practices necessary for innovation. We also 
conclude that the level of economic development has a positive 
moderating effect on the relationship between knowledge spillovers and 
innovation and performance. This conveys how the resources of a 
country hold a positive influence over the types of partnership that firms 
mutually engage in. 

As a rule, all studies of this type display limitations and this is clearly 
not an exception. In particular, we do not here analyse differences in 
terms of sectors of activity and thus future research might expand this 
study to examine the behaviours prevailing in different sectors to eval
uate whether there are any differences between industries and thereby 
suggest ways of fostering knowledge and assisting policy makers to 
develop policies focused on the context prevailing in each specific sector 
to better support firms and businesses undertaking innovative practices. 
We would also recommend exploring micro level variables (for example, 
trust, owner/manager personality characteristics, staff involvement) to 
ascertain whether they help or hinder the innovation focused orienta
tion of firms and their relationships with the knowledge spillovers they 
encourage in future research. 

Finally, the quantitative approach deployed here contains its own 
respective limitations. As such, we would suggest future studies adopt 
mixed methodologies, with qualitative techniques in order to research 
how and in what way the knowledge spillovers, the digital capabilities 
and innovation influence and which specific conditions best facilitate 
knowledge sharing practices. 
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