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Background and purpose: Recent reviews of the human resource management (HRM) literature continue to po-
sition knowledge management and intellectual capital as the key determinants for competitiveness, productive-
ness and organizational performance. This article explores the nexus between knowledge-based HRM practices, 
knowledge management capacity, intellectual capital, product and process innovation in small and medium-sized 
enterprises (SMEs). 
Design/Methodology/Approach: Data were gleaned from 250 registered SMEs in Jordan using a simple random 
sampling technique. A covariance structural equation modelling (CB-SEM) was deployed in testing the proposed 
research model. 
Results: The findings cast light on the positive influence of knowledge-based HRM practice of SMEs on SMEs 
knowledge management capacity, intellectual capital and, product and process innovation. Similarly, knowledge 
management capacity SMEs exerts positive impact on their intellectual capital and, product and process innovation. 
Intellectual capital also emerges as a strong predictor for SMEs product and process innovation. Finally, a serial 
indirect effect (mediation) of knowledge management capacity and intellectual capital on the relationship between 
knowledge-based HRM practice of SMEs and, product and process innovation were revealed. 
Conclusion: Knowledge-based HRM practices and innovation have received vast amount of research attention, yet 
there is a lack of understanding on the process by which the former leads to the latter. Drawing on knowledge-based 
view (KBV) theory, this study is among the first attempts to unveil the structural process between knowledge-based 
HRM practices and innovation through knowledge management capacity and intellectual capital. This study theoret-
ically validated the KBV framework in a non-Western context and demonstrate the importance of knowledge-based 
HRM practices for SMEs innovativeness. The findings do not only provide useful insights for managers and scholars, 
but also serve as the building block for future research.
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1	 Introduction

Human resource management contributes greatly to at-
tracting talented individuals to organization even at the 
face of increasing competition from both the global econ-
omy and knowledge economy. Hence, understanding 
HRM may proof to be more than significant in enticing, 
selecting, positioning, retaining and transforming valu-
able human resource in creating innovative process and 
products. Knowledge-based human resource practice in-
volves functions and activities that ensures identification 

and recruitment of talented individuals with specific po-
tentials that can be harnessed to enhance organizational 
competitiveness through knowledge management capacity 
improvement. According to Martinez-Conesa, Soto-Acos-
ta and Carayannis (2017), firms including small and me-
dium-sized enterprises (SMEs) are nowadays depending 
more on external information and joint efforts to gain 
competitive advantage through innovation that can enable 
them to compete globally (Martinez-Conesa et al., 2017; 
Soto-Acosta, Popa, & Palacios-Marqués, 2017). Collabo-
rative networks with external firms has been identified as a 
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main conduit to channel information and benefit from their 
new expertise, skills and technologies (Huggins & Thomp-
son, 2015; Petruzzelli, 2011). 

Specifically, when SMEs context is taken into consid-
eration, sustainable competitiveness requires purposive 
inflows and outflows of knowledge due to the fact that 
SMEs face more severe resource constraints (Spithoven, 
Vanhaverbeke, & Roijakkers, 2013). In the same vein, in-
novation is also a function of knowledge capabilities of 
the organization. Beyond the influence of human resource 
management and knowledge management, intellectual ca-
pacity defined as ‘intellectual material – knowledge, infor-
mation, experience, core technique, intellectual property, 
and customer relationship – that can be put to use to create 
wealth (Stewart, 1997) has also been shown in previous 
studies to influence firms’ innovativeness (Donate, Peña, 
& de Pablo, 2016; Manzaneque, Ramirez, & Diéguez-So-
to, 2017; Yang, & Lin, 2009). 

Organizations nowadays are beginning to realize the 
emergence of knowledge resource dominated society in 
which the competitive landscape is twitted by its intellec-
tual capital allocation (Bontis, 2004). Scholars highlight-
ed the move of power from tangibles to intangibles such 
as intellectual capital in creating organizations’ wealth 
and progress (Yang & Lin, 2009); thus, making intellec-
tual capital a pivotal component of organizations’ lasting 
success. Several studies suggested that for innovation 
process to be functional, knowledge must be a definite in-
put (e.g., Easterby-Smith, Lyles, & Tsang, 2008; Miller, 
Fern, & Cardinal, 2007; Perry-Smith & Mannucci, 2017; 
Rodan & Galunic, 2004; Singh, Kryscynski, Li, & Gopal, 
2016). Hence, knowledge-based conditions such as knowl-
edge-based HRM, knowledge management capacity of the 
firms and intellectual capital may be considered critical in 
responding to the business environment dynamics effec-
tively. 

This study is motivated by the scantiness of research on 
the role of HRM, intellectual capital and KMS in predict-
ing innovation. With the exception of scholars like Jiang, 
Wang and Zhao (2012); Wang and Chen (2013) who in-
vestigated the interactions between intellectual capital and 
HRM on innovation; De Saá-Pérez and Diaz-Diaz (2010) 
who studied the influences of HRM on innovation argued 
that there has been dearth of empirical research in this 
domain. Prior findings suggested that innovation in firms 
is largely enabled by knowledge-based HRM practices 
(Inkinen, Kianto, & Vanhala, 2015; Kianto et al., 2017). 
What is lacking is an empirical evidence on the knowledge 
chain process; thus, the current research has some sig-
nificant empirical contribution to the body of knowledge 
and practice by linking knowledge-based HRM practices, 
knowledge management capacity, intellectual capital and 
innovation in SMEs. 

Scholars have sought to develop knowledge-based 
view or knowledge-based theory (KBV) of the firms most-
ly in Western firms. KBV abstractions are seeks to explain 

how knowledge as a resource influences efficient produc-
tion and offers competitive advantage. Prior studies have 
focused on the input and output dimensions omitting the 
underlying factors that helps in translating such practic-
es into success (Abubakar et al., 2017; Jordão & Novas, 
2017; Kianto et al., 2014; 2017). To expound the under-
lying dynamics, this paper contends and theoretically link 
knowledge-based HRM practices to knowledge accumula-
tion, which is further transfer to employees, the accumula-
tion of employee’s intellectual capital can interpret a firm’s 
ability in terms of innovation. With regards to context the-
oretical contribution, this paper expands the knowledge in 
literature on the interaction of HRM, knowledge manage-
ment, intellectual capital and innovation in a non-Western 
context, technically interrogating theories and concepts 
developed in the Western World. 

2	 Literature review

Even though HRM dynamics are difficult to predict in the 
future, there are compelling indications that its practice 
and theory will be consistently metamorphose due to new 
technologies, globalization and fundamental changes in 
the workplace and nature of jobs. For instance, in West-
ern countries, HRM practices have become an effective 
and efficient tool for achieving sustainable competitive 
advantage (Combs, Liu, Hall, & Ketchen, 2006). High 
performance HRM practices can create value for and to 
organizations (Sun & Pan, 2011). While, strategic HRM 
practices emphasize on developing no-tradeable, imper-
fectly imitable and durable people resources (Bamberg-
er et al., 2014). Nonetheless, both approaches see HRM 
as a system by which people are directed and managed 
to achieve sustainable competitive advantage (Kehoe & 
Wright, 2013). According to Damodaran and Olphert 
(2000), knowledge management systems (KMS) are “in-
formation systems that are perceived to facilitate organ-
izational learning by capturing both content and process 
knowledge and making these knowledge available to all 
employees” (pg.11). Abubakar et al. (2017) added that 
“knowledge management involves several elements like 
human resources practices, technology, culture and organ-
izational structures; which makes it a meticulous approach 
toward the optimization of a firm’s knowledge economy 
as well as innovations” (pg.13). Implementation of KMS 
is not just a technological concern but also involve hu-
man factor (Shrafat, 2017). Which could be translated into 
knowledge-based HRM practices.
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2.1	Knowledge-based human resource 
management (HRM) practices 

Training and development, recruitment and selection, 
compensation and performance evaluation are the main 
determinants of organizational effectiveness (Delaney & 
Huselid, 1996). Knowledge-based HRM practices include 
HRM practices deliberately designed to improve organi-
zation’s knowledge process. Managers need to modify the 
traditional HRM practices to improve knowledge creation 
and sharing in their organizations (Jahmani et al., 2018).

2.1.1	Knowledge-based recruitment

Recruitment “includes those activities carried out with 
the primary purpose of identifying and attracting poten-
tial employees i.e. human capital” (Breaugh & Starke, 
2000, p. 45). It is important that recruiting officers should 
select employees not only based on their current skills, 
knowledge or experience but also based on the employees’ 
potential. Jiang et al. (2012) opined that employees that 
have potentials are more inclined to learning, acquiring 
the knowledge or skills required for innovation. In a nut-
shell, knowledge-based recruitment embroils an explicit 
and strong emphasis on selecting candidates with pertinent 
networking, learning and knowledge capabilities.

2.1.2	Knowledge-based performance 
assessment

Performance assessment is a very important and relevant 
means of directing employee behavior. It is expedient that 
managers explicitly and consciously include performance 
criteria to knowledge process (knowledge creation, appli-
cation and sharing) to enhance these processes. Perfor-
mance evaluation emphasize feedback and development 
(Weisman, 1999), feedbacks help in identifying disparities 
between performance and targets (Shipton et al., 2006), as 
this will motivate employees to work innovatively (Jiang 
et al., 2012). Additionally, assessments that emphasize 
learning and growth will help employees in gaining the 
confidence required to harness the opportunities for better 
learning (Jiang et al., 2012). Concisely, knowledge-based 
performance assessments evaluate employees based on 
their contribution and involvement in improving the or-
ganization’s knowledge process e.g., knowledge creation, 
sharing and application (Alavi & Leidner, 2001).

2.1.3	Knowledge-based training

Robbins, Judge and Campbell (2010) revealed that it is not 
possible for competent employees to remain competent 
forever as skills often depreciate and become passé. De-

signing and implementing training and development activ-
ities for employees will help in optimizing the fit between 
employees’ requisite and present skills and knowledge 
which will improve the organization’s human capital (Ca-
bello-Medina et al., 2011) and contribute to the employees’ 
knowledge creation abilities (De Winne & Sels, 2010). 
According to Lau and Ngo (2004), training will also en-
hance employees’ work domain expertise as well as their 
creative thought process. To be concise, knowledge-based 
training and development entails regular development of 
employees’ expertise and knowledge comprehensively, by 
personalizing training to fit employees’ peculiar needs and 
ensuring a continuous development.

2.1.4	Knowledge-based compensation

According to Kianto et al. (2017), organizational compen-
sation policies help in promoting knowledge management 
within the organization. Managers often use both intangi-
ble (such as recognition and status) and tangible incentives 
(such as one-off rewards and bonuses) to encourage knowl-
edge sharing, creation and application among employees. 
Past research revealed that for employees to share, apply 
knowledge and create new ideas, incentive systems must 
be put in place like (Hussinki, Ritala, Vanhala, & Kian-
to, 2017; Inkinen et al., 2015; Kianto, Ritala, Spender, & 
Vanhala, 2014) . This means that knowledge-based com-
pensation is recompensing employees based on their con-
tributions to the organization’s key knowledge process in-
volving knowledge creation, sharing and application.

2.1.5	Knowledge-based career management

Career management is a means of retaining and attract-
ing high performing employees. Lewis and Arnold (2012) 
believed that high performing employees have higher op-
portunities within the organization. The major components 
of effective knowledge-based career management involve 
the use of support from top management, skill assessment 
activities, knowledge creation, sharing and application for 
career progression of the employees. In essence, knowl-
edge-based career advancement is using new knowledge 
acquired from the organization’s knowledge development 
program to help employees achieve their career goals and 
to improve the employees’ productivity (Mahdavi, Maz-
deh, & Hesamamiri, 2014).
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3	 Theoretical framework and 
hypotheses

3.1	Knowledge-based HRM practices 
and knowledge management 
capacity

In accordance with the tenets of knowledge-based theory 
(KBV), firms exist to create, integrate and utilize knowl-
edge (Kogut & Zander, 2003; Nonaka & Takeuchi, 1995). 
Thus, knowledge is a crucial resource that ensures firms 
success and survival in complex and ambiguous environ-
ment that imitation rarely works (Subramaniam & Youndt, 
2005; Zack, McKeen, & Singh, 2009). HR practices it-
self can be considered as a way of managing knowledge 
(Cabrera & Cabrera, 2005; Lin, 2011), thus, modern HR 
practices are required to encourage employees for knowl-
edge generation and application. Yang and Lin (2009) sug-
gested that organizations increase their knowledge capac-
ity by employing the right kind of people. The strength of 
an organization’s human capital is seen in the nature of 
investment organization is willing to commit to its hiring 
process. Knowledge-based HRM practices that seek indi-
viduals with right potential for knowledge development 
through effective knowledge-based hiring, recruiting and 
selection, training, and compensation will foster knowl-
edge management capacity of a firm. Following this line 
of argument, the following hypothesis is formulated:

H1: Knowledge-based HRM practices has a positive 
impact on knowledge management capacity of SMEs

3.2	Knowledge-based HRM practices 
and intellectual capital

Knowledge-based HRM is concerned with creating and 
implementing knowledge driven policies, systems and 
procedures to motivate employees’ attitude and behaviors 
towards performance and innovation. Intellectual capital 
encompasses structural elements (i.e., expertise, know-
how, customer relationships, social values, norms, and 
professional skills) of firms that encourages employee’s 
ability to generate wealth and value (Yang & Lin, 2009). 
With the structural relation dimension of intellectual cap-
ital, firms can also enhance their process innovativeness, 
efficiency, transactional time and access to knowledge 
codified for the organization (Serenko, Bontis, & Hull, 
2016). Knowledge-based HRM practices is regarded as an 
investment in organization’s human capital (Snell & Dean, 
1992), as it has been shown to inspire employees learning 
which facilitates intellectual capital development. Schol-
ars like (Collins & Clark, 2003; Martinsons, 1995) argued 
that firms shape the skills of their employees through the 

development of HRM. Therefore, SMEs can also generate 
greater intellectual capital in their establishments by im-
plementing knowledge-based HRM. Following this line of 
argument, the following hypothesis is formulated:

H2: Knowledge-based HRM practices has positive im-
pact on the intellectual capital of SMEs employees

3.3	Knowledge-based HRM practices and 
product and process innovations

HRM practices play an important role on incremental and 
radical innovations. Prior scholarly works have confirmed 
the influence of HRM practices on innovation (e.g., Gil-
Marques & Moreno-Luzon, 2013; Moreno-Luzon et al., 
2013). Recent examinations further established the asso-
ciation of HR practices and organizational innovativeness 
(e.g., Hussinki et al., 2017; Inkinen et al., 2015; Kianto 
et al., 2014, 2017). KMS with a focus on HRM practic-
es make use of existing knowledge in the organization to 
solve problems faster and easier (Zack et al., 2009). Thus, 
it can be concluded that knowledge management is criti-
cal in improving organization’s innovation capacity. For 
instance, Darroch and McNaughton (2002) alluded that 
knowledge-oriented practices usually share relationship 
with innovation performance. In his research, Zack et al. 
(2009) established a significant positive relationship be-
tween research and development, knowledge acquisition 
by employees and firms’ innovation. Thus, firm’ innova-
tiveness is based on promoting KMS practices that will 
generate new ideas and knowledge (Ozlen & Handzic, 
2014). Following this line of argument, the following hy-
pothesis is formulated:

H3: Knowledge-based HRM practices has positive in-
fluence on product and process innovations of SMEs

3.4	Knowledge management capacity 
and intellectual capital

Intellectual capital has been investigated alongside knowl-
edge management (Hussinki et al., 2017; Inkinen et al., 
2015; Kianto et al., 2014). In the core of intellectual cap-
ital, experience, intellectual property, information and 
knowledge are combined to create value (Jordão & Novas, 
2017). Scholars argued that the uniqueness of knowledge 
applied by an organization in its generation of competi-
tive advantage signifies the strength of the organizations’ 
competitiveness (e.g., Engelman et al., 2017; Gonzalez, 
Arrondo, & Carcaba, 2017; Mendoza, 2017). As such, the 
quality of knowledge available to an organization through 
its knowledge acquisition, use and storage mechanism 
may impact the nature of intellectual capital developed in 
the organization. Intellectual capital cannot be described 
without the inclusion of relational capital and structural 
capital all of which requires adequate knowledge manage-
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ment capacity to harness. Following this line of argument, 
the following hypothesis is formulated:

H4: Knowledge management capacity has positive in-
fluence on intellectual capital of SMEs employees

3.5	Knowledge management capacity 
and product and process innovations

Within the framework of KBV, knowledge is viewed as 
the most important resources with which organizations 
can gain and sustain superior competitive advantage (Mar-
tinez-Conesa et al., 2017; Soto-Acosta, Popa, & Palaci-
os-Marqués, 2016). Complimenting this view, Lichten-
thaler (2015) opined that an integrative KMS is required 
to successfully implement organizational innovativeness. 
Liao, Chuang and To (2011) added that KM capabilities of 
a firm must be well developed in order to assess and retort 
to competitors. On the other hand, product and process in-
novation requires gathering, sharing and utilization of ex-
isting and new knowledge in the firm (Rousseau, Mathias, 
Madden, & Crook, 2016). SMEs that shows higher level of 
knowledge management capacity are likely to encounter a 
learning effect that can advance their competencies in rap-
id response to business dynamics, reduced redundancy and 
development of inventive ideas (Chang et al., 2013; Kianto 
et al., 2014). Beyond its importance in creating innovative 
products, a deep application of knowledge also ensures 
continuous translation of firms’ expertise into personified 
products, and enhanced efficiency. Following this line of 
argument, the following hypothesis is formulated:

H5: Knowledge management capacity has positive in-
fluence on product and process innovations of SMEs

3.6	 Intellectual capital and product and 
process innovations

Intellectual capital is seen as the entirety of knowledge re-
sources both tangible and intangible that is available to a 
firm. Intellectual capital ensures that codified knowledge 
in databases, information systems and written procedures 
are available to contribute to product and process innova-
tion (Wang & Chen, 2013). Product and/or service inno-
vation is the innovative effort of organizations that result 
in the creation of significantly improved or new goods or 
services in respect to its intended use. Whereas, innova-
tion entails the generation of new knowledge as inputs in 
form of concepts and ideas or as output in form of novel 
products and processes. Accordingly, intellectual capital is 
more relevant in predicting innovation, which interprets 
innovation as an intrinsic activity, as such, its development 
will depend on human capabilities. Extant literature re-
vealed that a possible association between intellectual cap-
ital and innovation exist (Hussinki et al., 2017; Obeidat et 
al., 2017). Following this line of argument, the following 

hypothesis is formulated:
H6: The intellectual capital of SMEs employees has 

positive influence on product and process innovations.

3.7	Knowledge management capacity 
and intellectual capital as mediators

Valuable novel knowledge is often generated and trans-
formed into processes, services and products by chang-
ing the general knowledge into specific ones that benefits 
the organization (Siong, Kuan Yew, & Lin, 2006). For 
instance, Massey, Montoya-Weiss and O’Driscoll (2008) 
argued that proper implementation of KMS can innovative 
process. The innovative efforts of firms involves probing 
for, and the unearthing, trying and development of new 
products or services, new technologies, new organization-
al structures, new processes and new productions (Likoum 
et al., 2018; López-Nicolás & Meroño-Cerdán, 2011). Or-
ganizations invest in HRM activities in order to create sus-
tained advantage which is often evident in their innovation 
capabilities. Rosenbach, Taylor and Youndt (2012) con-
cluded that the relationship between HRM practices and 
organizational outcomes can be better understood through 
mediating role of intellectual capital. Knowledge-based 
HRM practices will facilitate knowledge management 
capacity, and the amount of this will determine the lev-
el of intellectual capital in the firm (Donate et al., 2016). 
Furthermore, high intellectual capital enables organization 
to develop innovative processes and products that are not 
easily imitable for competitors (Cabello-Medina et al., 
2011). Thus, knowledge management capacity and intel-
lectual capital can serve as functional elements in the rela-
tionship between knowledge-based HRM and innovation 
processes of SMEs. Following this line of argument, the 
following hypothesis is formulated:

H7: Knowledge management capacity and the intel-
lectual capital of employees mediates the relationship 
between knowledge-based human resource management 
practices and product and process innovations of SMEs

The research model and proposed hypotheses are present-
ed in Figure 1. 
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4	 Method

4.1	 Industrial context and sampling 
procedure

Globalization and trade liberalization have ushered in new 
opportunities and challenges for SMEs in developing and 
less affluent countries like Jordan. This paper strives to 
evaluate how knowledge-based HRM practices in SMEs 
contributes to human capital development, knowledge ac-
cumulation, and competitiveness in terms of SMEs inno-
vation in Jordan. Sharp (2015) estimated that 98% of all 
enterprises in Jordan fall into SMEs category, the author 
concluded that the Jordanian economy is heavily reliant 
on SMEs activities and that the sector employs most of the 
incumbent workforce. The Ministry of Industry and Trade 
classify SME’s based on the number of employees and the 
paid capital investment as summarized in the following ta-
ble. Table 1. Based on the information obtained from the 
ministry, 1,400 registered SMEs are operating in Amman, 
Jordan (http://www.jordanyp.com/category/Small_busi-
ness/city:Amman).

The developed questionnaire was back-translated to 
Arabic and to English by professional translators follow-
ing the procedures used by (Abubakar, Megeirhi, & Sh-
neikat, 2018; Perrewe et al., 2002). A test study was car-
ried out with 15 people to determine the stability of the 
instruments. Like prior studies respondents were briefed 
about the intent of the research. Their “anonymity and 
confidentiality were assured to diminish social desirability 
bias and the threat of common method bias” as noted by 
(MacKenzie et al., 2011; Podsakoff et al., 2012). To propel 

the veracity and predictability of the research, simple ran-
dom sampling technique was utilized to select participat-
ing HR managers and executives of the Jordanian SMEs. 
At the end 250 valid responses were obtained, and conse-
quently used for data analysis. 

4.2	Measures

Knowledge-based HRM practices were captured with 13 
items utilized by Kianto, Sáenz and Aramburu (2017) 
study. Knowledge management capacity was captured 
with 8 items utilized by Chen and Huang (2009) study. 
Intellectual capital was captured with 3 items utilized by 
Yang and Lin (2009) study. Product and process innova-
tion captured with 13 items utilized by Škerlavaj, Song 
and Lee (2010) and Elrehail et al. (2018). The items were 
formulated on a 5-point response scale, and scores closer 
to 5 indicate a higher score.

Figure 1: Research model

Table 1: SMEs taxonomy in Jordan

Firm Category Investment Size 
(Dinar)

No. of 
Employees

Micro Less than 30,000 1-9
Small 30,000 10-49
Medium 30,000 50-249
Large 30,000 250 and above

http://www.jordanyp.com/category/Small_business/city:Amman
http://www.jordanyp.com/category/Small_business/city:Amman
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4.3	Analytical strategy 

In regard to analytic strategy, the author first obtained 250 
valid responses. As a first step, participating SMEs demo-
graphic set-ups were gauge using frequency analysis in 
SPSS. Then, the author assesses the representativeness of 
the participating SMEs by comparing their demographics 
make-up with that of the general SMEs in Jordan. In do-
ing, the author addresses the potential threat of response 
bias. As a second step, the researcher assesses the validity 
and reliability and the theoretical structural of the factors 
under investigation. To achieve this, confirmatory factor 
analysis (CFA) was employed in AMOS program, indica-
tors examined include standardized factor loadings (SFL), 
discriminant and convergent validity, as well as reliability 
of the variables under investigation. 

5	 Data analysis and results

5.1	Sample breakdown

In table 2, the author illustrates the demographic break-
down of the participating SMEs. The profile of the SMEs 
is respect to employee numbers indeed reflects The Jorda-
nian Ministry of Industry and Trade SMEs classification. 

5.2	Measurement model

Measurement model assessments and hypotheses test-
ing were conducted using structural equation modelling 
(SEM) with IBM SPSS AMOS. Confirmatory factor anal-

ysis (CFA) is “a statistical technique used to verify the 
factor structure of a set of observed variables (Harrington, 
2008); which aid researchers to identify and determine 
construct validity that encompass convergent and discri-
minant validity” (Bagozzi, 1980; Bagozzi, & Heatherton, 
1994; Bagozzi, & Yi, 1988). Convergent validity and 
discriminant were gauge using standardized factor load-
ings (SFL), composite reliability (CR), average variance 
extracted (AVE) and Cronbach’s alpha (α) for scale relia-
bility. The modeling yielded the following outcome for a 
four-factor model: (Δχ2 =, χ2 = 1016.103, χ2 /df = 1.631, 
GFI = .820, NFI = .916, IFI = .966, TLI = .963, CFI = .966, 
RMR = .024, RMSEA = .050, PCLOSE = .000). The mod-
el fit indices exhibited by the single factor modeling yield-
ed a poorer fit highlighting that the measurement model is 
not affected by CMB and/or CMV (Podsakoff et al., 2003; 
Podsakoff et al., 2012). The scale items also exhibited high 
standardized factor loadings that spaning from .835 to 
.878); with significant t-values that spans from 17.647 to 
19.289. These criteria meet those set-forth by (Anderson 
& Gerbing, 1988; Fornell, & Larcker, 1981). See Table 3.

The study’s alpha value exceeded .70 (Nunnally, 
1976), the CR value exceeded the index, .60 (Hair et al., 
2010), and AVE values are more than .50 (Anderson & 
Gerbing, 1988). It is on this premise that we concluded that 
the model of interest has achieve both convergent and di-
vergent validity with good internal consistency. Inter-cor-
relations, mean and standard deviations of the variables in 
the research model are reported in Table 4. We uncover 
that knowledge-based HRM has a positive and significant 
relationship with knowledge management capacity (r = 
.959, p < .001); intellectual capital (r = .937, p < .001) and 
product and process innovation (r = .975, p < .001). 

Table 2: Demographic information of the participating SMEs

Frequency %
R&D intensity- qualifications of the personnel hired in R&D department 
Some college degree 34 13.6
Bachelor’s degree 145 58.0
Higher degree 71 28.4
Total 250 100.0
Incumbent employees 
Less than 50 92 36.8
51 - 100 140 56.0
Above 100 18 7.2
Total 255 100.0
Operating sector
Manufacturing firm 50 20.0
Service firm 200 80.0
Total 250 100.0
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Table 3: Descriptive statistics of the survey items

Variables SFL(t-value)
KNOWLEDGE-BASED HRM
Knowledge-based HRM - Recruiting and selection 
“When recruiting, we pay special attention to relevant expertise”	 859 (-)
“When recruiting, we pay special attention to learning and development ability” .856 (18.495)
“When recruiting, we evaluate the candidates‘ ability to collaborate and work in various networks” .878 (19.401)
Knowledge-based HRM - Training and development 
“We offer our employees opportunities to deepen and expand their expertise” .854 (18.399)
“We offer training that provides employees with up-to-date knowledge” .872 (19.175)
“Our employees have an opportunity to develop their competence through training tailored to specific 
needs” .871 (19.095)

“Competence development needs of employees are discussed with them regularly” .846 (18.082)
Knowledge-based HRM - Performance assessment
“The sharing of knowledge is one of our criteria for work performance assessment” .857 (18.533)
“The creation of new knowledge is one of our criteria for work performance assessment” .835 (17.647)
“The ability to apply knowledge acquired from others is one of our criteria for work performance Assess-
ment” .870 (19.077)

Knowledge-based HRM - Compensation
“Our company rewards employees for sharing knowledge” .838 (17.781)
“Our company rewards employees for creating new knowledge” .851 (18.293)
“Our company rewards employees for applying knowledge” .859 (18.589)
Intellectual Capital
“Our employees are highly skilled at their jobs” .855 (18.035)
“Our employees are highly motivated in their work” .861 (18.256)
“Our employees have a high level of expertise” .859 (18.589)

.845 (-)
KNOWLEDGE MANAGEMENT CAPACITY
Knowledge management capacity - acquisition
“Knowledge was obtained from customers” .853 (-)
“Knowledge was obtained from partners” .869 (18.720)
“Knowledge was obtained from employees” .868 (18.703)
Knowledge management capacity - sharing
“Knowledge was shared between supervisors and subordinates” .854 (18.150)
“Knowledge was shared between colleagues” .871 (18.827)
“Knowledge was shared between units” .860 (18.379)
Knowledge management capacity - application
“Effectively managing knowledge into practical use” .864 (18.536)
“Effectively utilizing knowledge into practical use” .858 (18.288)

PRODUCT AND PROCESS INNOVATION
Product and service (technical) innovations
“In new product and service introduction, our company is often first-to-market” .850 (18.518)
“Our new products and services are often perceived as very novel by customers” .850 (18.490)
“New products and services in our company often take us up against new competitors” .848 (18.451)
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Secondly, knowledge management capacity has a pos-
itive and significant relationship with intellectual capital (r 
= .930, p < .001) and product and process innovation (r = 
.962, p < .001). Finally, intellectual capital exerts a posi-
tive and significant relationship with product and process 
innovation (r = .933, p < .001). These outcomes suggests 
that the variables under investigation are closely related 
and are in harmony with the theoretical framework. 

5.3	Structural model

AMOS v.21 was used to test the structural model and 
hypotheses. See figure 2. Table 5 presents seven impor-

tant findings that are worth listing, as expected knowl-
edge-based HRM practice exerts a positive and significant 
impact on knowledge management capacity (β = .959, p < 
.001); intellectual capital (β = .555, p < .001), and product 
and process innovation (β = .600, p < .001). This lead us to 
support hypothesis 1, 2 and 3. Furthermore, knowledge 
management capacity SMEs exerts a positive and signifi-
cant impact on intellectual capital (β = .399, p < .001) and 
product and process innovation (β = .311, p < .001). This 
lead us to support hypothesis 4 and 5. Similarly, Intel-
lectual capital of SMEs exerts a positive and significant 
impact on product and process innovation (β = .082, p < 
.05). Thus, hypothesis 6 was supported.

Hayes (2015) added that one of the beauties of boot-

Table 3: Descriptive statistics of the survey items (continued)

“In comparison with competitors, our company has introduced more innovative products and services 
during past 5 years” .868 (19.289)

“We constantly emphasize development of particular and patent products” .849 (18.461)
“We manage to cope with market demands and develop new products quickly” .851 (18.529)
“We continuously modify design of our products and rapidly enter new emerging markets” .866 (19.195)
“Our firm manages to deliver special products flexibly according to customers’ orders” .857 (18.785)
“We continuously improve old products and raise quality of new products” .861 (18.957)
Process (administrative) innovations
“Development of new channels for products and services of our corporation is an on-going process” .865 (17.951)
“We deal with customers’ suggestions or complaints urgently and with utmost care” .851 (19.108)
“In marketing innovations (entering new markets, new pricing methods, new distribution methods, etc.) our 
company is better than competitors” .864 (18.548)

“We constantly emphasize and introduce managerial innovations (e.g. computer-based administrative inno-
vations, new employee reward/training schemes, new departments or project teams, etc.)” .836 (-)

Note: χ2 –Chi-square; χ2 /df (CMIN/DF) – Relative Chi-square; The GFI (goodness of fit index); The normed fit index 
(NFI), Incremental fit index (IFI); The Tucker-Lewis coefficient (TLI); The comparative fit index (CFI); The RMR (root 
mean square residual). The Root Mean Square Error of Approximation (RMSEA); SFL, standardized factor loadings; -* 
discarded items during confirmatory factor analysis

Variables 1 2 3 4
1. Knowledge-Based HRM -
2. Knowledge Management Capacity .959** -
3. Intellectual Capital .937** .930** -
4. Product and Process Innovation .975** .962** .933** -
Mean Score 3.709 3.712 3.679 3.733
Standard Deviations .942 .976 .989 .941
Composite reliability .973 .959 .890 .973
Cronbach’s alpha	 .973 .959 .890 .972
Average variance extracted .735 .743 .729 .731

Table 4: Correlation coefficient and measures descriptive statistics
Note: **ρ-value < .001; *ρ-value < .05;
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strapping is that the inference is based on an estimate of the 
indirect effect itself, but unlike the Sobel test, it makes no 
assumptions about the shape of the sampling distribution 
of the indirect effect, thereby getting around this problem 
that plagues the Sobel test . Based on the extant benefits 
and strengths of SEM and boostrapping. The researcher 
adopted bootstrapping analysis with bias-corrected con-
fidence interval of 95% using a validation sample that is 
equals to 5,000 to test hypothesis 7. The result shows that 
SMEs knowledge management capacity and their intellec-
tual capital mediated the link between knowledge-based 
HRM practices and, product and process innovations (β 
= .375, ρ < .001). Bias-corrected estimates asserts that a 
partical mediation exist with (ρ = .000, 95% confidence 
interval: .262 – .480). This lead us to support hypothesis 
7. See Table 6. 

6	 Discussion and conclusion

The literature is devoid of both empirical and theoretical 
evidence on the association between knowledge-based 
HRM knowledge management, intellectual capital and 
innovation in a non-Western work setting. The current 
study premise on this gap to by investigating the above 
said relationships, with the hope that the findings can be 
implemented by top management of organization who are 

concerned with transforming their human capital into or-
ganizational success, more specifically, innovations. This 
study is important as it unveils the mechanistic process 
that results in process and product innovation, as well 
as the combination of knowledge-based HRM practices, 
which has been proved to be an antecedent of intellectual 
capital. To spice up process, knowledge management no-
table antecedent of intellectual capital was considered. In 
doing so, this paper has enormous theoretical and empiri-
cal contributions to literature by interrogating and validat-
ing theories and concepts developed in the Western World 
in a non-Western context, Jordan 

Firstly, this study confirmed knowledge-based HRM 
practices have positive influence on knowledge manage-
ment capacity of SMEs. Suggesting that SMEs’ propen-
sity for knowledge management capacity development is 
a function of the nature of its human resource. This find-
ing is in line with (Kang et al., 2012) findings. Firms with 
these practices can easily develop knowledge manage-
ment capacity, thus, providing avenue for knowledge ap-
plication that will in turn yield superior product offerings 
(Donate et al., 2016). Secondly, this paper revealed that 
knowledge-based HRM practices have positive influence 
on intellectual capital of SMEs employees. This finding 
also corroborates other in extant literature prior to the cur-
rent study (Kianto et al., 2014; Ortiz et al., 2016).

Table 5: Structural equation modeling weights using maximum likelihood techniques
Note: β, standardized beta; beta standardized beta; SE, standard errors; ***ρ-value < .001; **ρ-value < .05

Variables β Beta SE ρ
Knowledge-based HRM – Knowledge management capacity .959 .993 .019 ***
Knowledge-based HRM – Intellectual capital .555 .582 .077 ***
Knowledge-based HRM – Product and Process Innovation .600 .599 .049 ***
Knowledge management capacity – Intellectual capital .399 .404 .075 ***
Knowledge management capacity – Product and Process Innovation	 .311 .300 .045 ***
Intellectual capital – Product and Process Innovation .082 .078 .036 **

Table 6: Effects bifurcation (total, direct and indirect) with 5,000 resample
Note: LO, lower bound; UP, upper bound; CI, confidence interval; ***ρ-value < .001; **ρ-value < .05;

Variables Total Direct Indirect LO UP
Knowledge-based HRM – Knowledge management capacity .959 .959 .000
Knowledge-based HRM – Intellectual capital .937 .555 .382*** .213 .550
Knowledge-based HRM – Product and Process Innovation .975 .600 .375*** .262 .480
Knowledge management 
capacity

– Intellectual capital .399 .399 .000

Knowledge management 
capacity

– Product and Process Innovation	 .344 .311 .033** .000 .078

Intellectual capital – Product and Process Innovation .082 .082 .000
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Third, knowledge-based HRM practices have positive 
influence on product and process innovations of SMEs, im-
plying that the strength of process and product innovative-
ness of an SMEs cannot be dissociated from its reliance on 
HRM. This finding also supports that of Cooke and Saini 
(2010) who investigated the role of human resource strat-
egies on the innovative process of business. Fourthly, the 
paper revealed that knowledge management capacity has a 
positive influence on intellectual capital of SMEs employ-
ees. The outcome of this study, implies that developing 
intellectual capital in SMEs required effective knowledge 
management (Jordão & Novas, 2017). To attain substantial 
level of innovativeness, firm must take advantage of its 
intellectual capital in creating new value. Fifth, this pa-
per revealed that knowledge management capacity has a 
positive influence on product and process innovations of 
SMEs. This result suggests that beyond knowledge man-
agement capacity influence on intellectual capital, it also 
significantly impacts firms’ innovativeness directly. Hav-
ing this result help, us to understand that knowledge both 
tacit and explicit are essential building blocks for firm’s 
innovation. This result also confirms and support the ex-
isting body of knowledge in this context (Hussinki et al., 
2017).

Sixth, this paper revealed that intellectual capital of 
SMEs employees has positive influence on product and 
process innovations, implying that intellectual capital fa-
cilitates innovation through appropriate use of codified 
knowledge by employees (Donate & de Pablo, 2015). Pri-
or studies have linked innovation to intellectual capital of 

the firm (Donate et al., 2016; Kianto et al., 2017). Lastly, 
this paper confirmed the mediating effect of knowledge 
management capacity and intellectual capital on the re-
lationship between knowledge-based HRM and, process 
and product innovation. This finding is crucial in that it 
elicit other mechanism that may enhance the influence of 
knowledge-based human resources practices on innova-
tion. Apart from the contribution of this study in filling the 
gap in literature that seek to understand the mechanism for 
optimal influence of knowledge-based HRM practice on 
innovation, this finding also signifies the need for SMEs to 
pay adequate attention to knowledge systems and intellec-
tual capital within their establishments.

6.1	 Implications for theory and practice

Although studies have recognized the importance of 
knowledge-based HRM in SMEs, research examining co-
gent issues within this context is lacking (e.g., Nasution et 
al., 2011; Nicolau & Santa-Mara, 2013), and the current 
study provide an empirically proven result that highlights 
and confirm the importance of knowledge-based HRM 
in SMEs. The model presented in this research provide 
managers with tool for conceptual thinking regarding the 
mechanisms they can deploy in their firms when aspir-
ing to produce novel value-adding products and services. 
This paper’s perspective is centered on knowledge flow 
in organization from HR practices to innovation. This as-
sertion is consistent with Knowledge–Based View (KBV) 
theory, that is modeled with much reference and impetus 

Figure 2: Structural model
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Resource-Based View (RBV) of the firm. The missing link 
is that RBV does not give knowledge much attention, be-
cause knowledge is considered as a generic resource. To 
amend these drawbacks, KBV emphasis the strategic im-
portance of knowledge-based resources that portend firms 
competitive advantage. Theoretically, this paper contrib-
utes to knowledge management and human resources 
management research stream by linking knowledge-based 
HRM with innovation through knowledge management 
capacity and intellectual capital. In sum, the present study 
validates the assumption of KBV.

This paper recommends that managers should create 
enabling work environment that will harness the benefits 
of KMS through knowledge-based HRM practices. Final-
ly, process and product innovation can reach its peak when 
knowledge-based HRM practices is augmented with ad-
equate knowledge management capacity and intellectual 
capital. As such, managers must encourage teamwork that 
will facilitate knowledge exploration, development and 
sharing among their personnel’s. Practically, the findings 
from this study can be implemented by top management 
of organization who are concerned with transforming their 
human capital into organizational success. It is worthwhile 
to acknowledge that this paper inherits several limitations 
as follows. One, data was gleaned using a self-report ap-
proach with subject the outcome to social desirability 
bias. Two, data was gleaned at a single point using sin-
gle source, thus, causal inference may have effect on the 
outcome. Three, although random sampling technique was 
utilized but sample size seems small, which questions the 
representativeness of the sample. The current outcome is 
limited to Jordan and cannot be generalized to other coun-
tries and cultural work settings with more resources. 
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Prakse, ki temeljijo na znanju, in inovacije v malih in srednje velikih podjetjih

Ozadje in namen: Nedavni pregledi literature o upravljanju s človeškimi viri (HRM) še naprej postavljajo upravljanje 
znanja in intelektualni kapital kot ključne dejavnike za konkurenčnost, produktivnost in organizacijsko uspešnost. 
Članek raziskuje povezavo med praksami na področju znanja, ki temeljijo na znanju, zmogljivosti upravljanja znanja, 
intelektualnega kapitala, inovacij v proizvodih in procesih v malih in srednje velikih podjetjih (MSP).
Zasnova / metodologija / pristop: Podatki so bili zbrani pri 250 registriranih MSP v Jordaniji s pomočjo preproste 
tehnike naključnega vzorčenja. Modeliranje kovariančne strukturne enačbe je bilo uporabljeno pri preskušanju pre-
dlaganega raziskovalnega modela.
Rezultati: Ugotovitve osvetljujejo pozitiven vpliv prakse na znanju managementa malih in srednjih podjetij, ki temelji 
na znanju, na sposobnosti upravljanja znanja, intelektualnega kapitala in inovacij v proizvodih in procesih MSP. MSP, 
ki upravlja z znanjem, lahko pozitivno vpliva na svoj intelektualni kapital ter inovacije proizvodov in postopkov. Inte-
lektualni kapital se kaže tudi kot močan napovedovalec inovacij proizvodov in procesov v MSP. Ugotovili smo tudi 
serijski posredni učinek (mediacijo) sposobnosti upravljanja znanja in intelektualnega kapitala na odnos med prakso, 
ki temelji na znanju, HRM in MSP, ter inovativnost izdelkov in procesov.
Zaključek: Praksa in inovativnost temelječa na znanju, sta bili deležni veliko pozornosti raziskovalcev, vendar je ra-
zumevanja procesa, s katerim znanje vodi do inovativnosti, nepopolno. Na podlagi teorije, ki temelji na znanju (KBV), 
je ta študija med prvimi poskusi, da se razkrije strukturni proces med praksami in inovacijami, ki temeljijo na znanju, 
in inovacijami prek zmogljivosti za upravljanje znanja in intelektualnega kapitala. Študija je teoretično ovrednotila 
okvir KBV v ne-zahodnem kontekstu in pokazala pomembnost na znanju temelječe prakse HRM za inovativnost 
MSP. Ugotovitve ne zagotavljajo le koristnih spoznanj za menedžerje in strokovnjake, ampak lahko služijo tudi kot 
gradnik za nadaljnje raziskave.

Ključne besede: prakse kadrovanja; intelektualni kapital; inovacije izdelkov; inovacije procesov; znanjske zmoglji-
vosti
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