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ABSTRACT

The research aimed to examine the role of human capital and adaptive creativity in firm innovation. Using 
quantitative descriptive methods, the research analyzed 166 batik Small and Medium-Sized Enterprises (SMEs) 
in Surakarta and Yogyakarta. The sampling technique used was probability sampling methods. The questionnaire 
as the instrument was sent to the owners of batik SMEs by mail. The data analysis used Structural Equation 
Modeling (SEM). The results of hypothesis testing show that tacit knowledge and explicit knowledge influence 
adaptive creativity which  affects firm innovation. Individuals who can adapt to tacit and explicit knowledge have 
good creativity. So, in the end, they can support innovations in the firm. The research findings also strengthen the 
mediating role of adaptive creativity in the influence of human capital and firm innovation.
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INTRODUCTION

Small and Medium-Sized Enterprises (SMEs) 
need to have a strategy to adapt and prepare to 
face future economic changes. The changes occur 
not only at the global level but also the regional 
and local levels (Boniface & Groenewald, 2016; 
Distanont & Khongmalai, 2020; Huda, Munandar, 
& Syamsinirwani, 2018). SMEs’ important role 
in economic development and the strength of 
competitiveness is very dependent on the performance 
of SMEs. It can be achieved through growth and 
profitability. SMEs’ high performance is expected to 
improve the contribution of SMEs to the economy 
(Munoz, Welsh, Chan, & Raven, 2015; Nasuredin, 
Halipah, & Shamsudin, 2016).

Maintaining the excellent performance of 
SMEs is difficult because of the low quality of human 
resources. It is one of the obstacles that must be faced. 
Djampagau, Salim, Rofiaty, and Wijayanti (2018) 
and Hung, Cant, and Wiid (2016) stated that human 
resources were essential in SMEs. Then, Ardiana, 
Brahmayanti, and Subaedi (2010) suggested that 
entrepreneurial competence significantly influenced 

the business performance of SMEs. However, the 
performance of SMEs faced some constraints, such as 
the lack of professionalism in the management of SMEs 
and the low quality of human resources. Therefore, 
the low quality of human resources affected the 
performance of SMEs and was one cause of business 
failure. Similarly, Alnachef and Alhajjar (2017) found 
that SMEs also felt a fluctuating economy. It caused 
human resources to be one of the important things to 
be used to face it. Reliable human resources enabled 
SMEs to enter the international market. Thus, SMEs 
had to prepare themselves to develop their human 
resources.

Human resources development works well if 
SMEs can manage knowledge. Knowledge must be 
managed so that it eventually becomes the firm’s assets. 
Knowledge of entrepreneurs will bring success for the 
organization as it enhances the entrepreneur’s ability 
to see opportunities and transfer these opportunities 
into economic value (Gunasekera & Chong, 2018; 
Pasban & Nojedeh, 2016; Sembiring, 2016; Zaky & 
Soliman, 2017). Knowledge is also a tool that will 
lead individuals to think creatively (Chełmecka, 2018; 
Mannucci & Yong, 2018; Zhavoronkova, Zavalko, & 
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Zhavoronkov, 2018).
Individuals can have high creativity due to 

the process of internalization and externalization of 
knowledge. The training and education as a process of 
internalization and externalization of knowledge foster 
creativity and attitude to accept the changes. Therefore, 
entrepreneurs are required to have adaptive creativity 
to compete and improve their business performance. 
Nawaz, Hassan, and Shaukat (2014) found out that 
when employees were given appropriate training 
according to work performed, they felt involved with 
the work. Thus, it resulted to their creativity.

Inadequate human capital in the performance 
of SMEs is a major problem. If human capital is 
developed into an important element, it can increase 
innovation in the firm. Similarly, if knowledge in the 
organization is properly managed and maintained, it 
will help the organization to develop products and 
services with creativity and innovation (Rambeli & 
Yunus, 2018). Human resources with knowledge will 
be an instrument for adaptive creativity to increase 
innovation. Adaptive creativity as an accelerator of 
the firm’s innovation is the ability of entrepreneurs 
to generate new ideas or opportunities from the 
interaction with other people. It can also be from the 
process of adjustment to the environmental conditions 
(Doran & Ryan, 2017; Klimczuk-Kochańska, 2017; 
Smith & Webster, 2018)  

According to Pasban and Nojedeh (2016), 
human capital is intangible capital that can be in the 
form of knowledge, skills, and creativity. An individual 
can acquire knowledge and skills through education, 
training, and experience. In the era of globalization 
and modernization, knowledge as one element in 
human capital is an important aspect of human life. It 
is also not an exception in an organization. 

Meanwhile, it is argued that the quality of an 
organization depends on how the organization uses its 
knowledge for organizational development (Mohajan, 
2017). Then, organizational knowledge can be a 
strategy to improve services to customers, penetrate 
local and global markets, and minimize production 
costs (Gunjal, 2019). Therefore, organizations have to 
effectively manage knowledge to improve employees’ 
skills and experience (Farooq, 2019; Valmohammadi, 
Sofiyabadi, & Kolahi, 2019). Knowledge, talent, 
creativity, skills, and abilities can be said to be very 
valuable resources and built through education and 
experience (McGuirk, Lenihan, & Hart, 2015; Pasban 
& Nojedeh, 2016).

Almahamid, McAdams, and Kalaldeh (2010) 
found out that knowledge of the individual increased 
the individual adaptability. The adaptation was 
the ability or the skills of individuals to adapt to 
social conditions and the surrounding environment. 
Similarly, Karaevli and Hall (2006) agreed that a factor 
in determining individuals’ success was their ability to 
adapt. Khalique, Nassir Shaari, Isa, and Ageel (2011) 
and Crook, Todd, Combs, Woehr, and Ketchen Jr 
(2011) stated that  there were two kinds of knowledge, 
namely tacit knowledge and explicit knowledge. 

Explicit knowledge was the knowledge that was 
easily stored so it could be exchanged in the form of 
text, computer output,  and written or spoken word. 
Meanwhile, tacit knowledge was from individuals’ 
experience that was difficult to be documented and 
formulated. 

Creativity is a mental process that allows 
individuals to think of new ideas and beneficial 
opportunities (Bratnicka & Bratnicki, 2013).
Competitive advantage is when the firm appreciates 
their tacit knowledge. It will be a source of great 
opportunities and the potential to generate creativity 
(Seidler-de  Alwis &  Hartmann, 2008). Tacit 
knowledge can shape the ability of innovation and 
creativity of individuals and organizations. It is 
because tacit knowledge can create efficiencies in 
decision-making, customer service, and accuracy of 
task performance (Mohajan, 2017; Rambeli & Yunus, 
2018).

Amabile and Pratt (2016) stated that creativity 
could occur due to internal and external encouragement. 
Auger and Woodman (2016), Fischer, Malycha, and 
Schafmann (2019), Malik, Choi, and Butt (2019), and 
Rehman, Shahrukh, Virk, and Butt (2019) mentioned 
that the creativity of internal impulses occured 
because the intrinsic motivation brought new ideas 
in an individual. Moreover, Semrád and Škrabal 
(2017), Sözbilir (2018), and Szobiová (2015) agreed 
that the creativity of external impulse arose because 
of the encouragement from the social environment 
around the individuals to think new opportunities. 
It showed that in improving their ability, not only 
entrepreneurs required creativity, but they also needed 
encouragement from external environment to produce 
creativity. Based on the understanding mentioned, the 
first hypothesis is as follows:

H1a	 : 	Tacit knowledge has a positive and significant 
effect on adaptive creativity

H1b	 : 	Explicit knowledge has a positive and signifi-
cant effect on adaptive creativity

Innovation drives change for an organization. 
The organization must realize the important role 
of innovation. Then, the organization will be more 
responsive in adopting innovation and turn it into a 
competitive advantage (Distanont & Khongmalai, 
2020; Dogan, 2017; Nuryakin, 2018; Pulgarín-Molina 
& Guerrero, 2017; Smit, 2015; Zhang, Khan, Lee, & 
Salik, 2019). Each firm must have the capability that 
can affect its presence in the dynamic market. The 
firm’s innovation will cause the firm to survive and 
achieve superior performance. It will also drive the 
firm to produce and sell the expected product market. 
The desire of organizations to be more innovative in 
producing and providing services causes organizations 
to seek and collect information about innovations and 
experiments (Rao & Weintraub, 2013).

The characteristics of modern firms are 
inseparable from the existence of innovations. 
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It illustrates the dynamics of the firm in creating 
innovative products. Firms with high levels of 
innovation will influence their ability to generate 
competitive advantages and strengthen market 
position (Distanont & Khongmalai, 2020; Ershova, 
Yutkina, Pashkov, Ivanova, & Chistyakova, 2018).

Human capital is a skill, ability, and knowledge 
in an individual. Several researchers have mentioned 
that human resources are a driving force for innovation 
and competitive advantage (McGuirk et al., 2015). 
Human capital as a driver of innovation will increase 
the competitive advantage of the firm. However, in 
developing countries, the level of education is not 
even, so the relationship between human resources 
and innovation is still weak (UNCTAD, 2014). Thus, 
the research of these two things is still very necessary. 

According to Smit (2015), organizational 
adaptability is closely related to innovation. 
Organizations that are good at creating change, 
learning, and creativity are better in producing new 
ideas. They have the flexibility to turn the ideas 
into outcomes that can be disseminated outside the 
organization.

Anderson, Potočnik, and Zhou (2014) stated that 
innovation required individuals to monitor and change 
the individual’s cognition or behavior to implement 
new ideas. Then, Richard, Lebeau, Becker, Inglis, and 
Tenenbaum (2018) suggested that the ability to adapt 
could be interpreted as a tendency for someone to 
solve problems faced in creative and innovative ways. 

In short, individuals who will innovate must be 
able to adapt (Smith & Webster, 2018). Adaptability 
and innovation are integral and interrelated. It is 
suggested that creativity influences innovation (Doran 
& Ryan, 2017). The formation of ideas and creativity 
is fundamental to innovation. Therefore, the firm’s 
owners and managers encourage, stimulate, and fund 
these activities (Sarooghi, Libaers, & Burkemper, 
2015; Zia & Shafiq, 2017). Adaptive creativity needs 
to be developed by entrepreneurs to maintain and 
enhance the innovation capabilities of SMEs. Based on 
the explanation, the second hypothesis is as follows:
H2a	 : 	Tacit knowledge has a positive and significant 

effect on firm innovation
H2b	 : 	Explicit knowledge has a positive and signifi-

cant effect on firm innovation
H2c	 : 	Adaptive creativity has a positive and signifi-

cant effect on firm innovation.

Then, the other researchers that support and 
are relevant to the research are presented in Table 
1. The research is designed to study the problem of 
the low quality of human resources in SMEs related 
to innovation capability. Inadequate human capital to 
support the innovation of SMEs is a significant problem 
to be discussed. Thus, human capital will be developed 
into an important element that can promote innovation 
in SMEs. Knowledge embedded in human resources 
will be a tool for adaptive creativity to improve 

innovation in SMEs. The conceptual framework in the 
research illustrates the tacit knowledge and explicit 
knowledge as a predictor variable. It can play a direct 
role in supporting adaptive creativity and innovation 
in the firm, as shown in Figure 1.

Table 1  The Supporting Research

Research Result
Ardiana et al. (2010), 
Özer and Çam (2017), and 
Pasban and Nojedeh (2016)

The human capital that 
contains elements of 
knowledge will bring 
business success.

Almahamid et al. (2010), 
Mohajan (2017), and Özer 
and Çam (2017)

Knowledge of the individual 
will improve the ability of 
creativity and adaptation.

Da Silva Marinho et al. 
(2016),  Doran and Ryan 
(2017), and Klimczuk-
Kochańska (2017)

Creativity will generate ideas 
for new product innovation.

Koller and Ramón (2016), 
Smit (2015), Smith and 
Webster (2018), Do, 
Yeh, and Madsen (2016), 
and Muñoz-Pascual and 
Galende (2017)

Adaptability will encourage 
individuals’ innovation in the 
organization to impact the 
success and survival of the 
firm.

Van Uden, Knoben, and 
Vermeulen  (2014), Al 
Haraisa (2016), and Dostie 
(2018)

Human capital through 
various training will increase 
organizational innovation.

Figure 1 The Conceptual Framework and Development 
of Hypotheses in the Research

Tacit knowledge is individual knowledge in the 
form of actions and practices that are personal, so it 
is difficult to formulate, communicate, and share with 
others (Rahimi, Rostami, Shad, & Vafaei, 2017). Five 
indicators measure tacit knowledge by Dhanaraj, Lyles, 
Steensma, and Tihanyi (2004). Meanwhile, explicit 
knowledge can be articulated or codified in manuals, 
worksheets, drawings, graphs, or diagrams, so it is 
easy to transfer and share with others (Byukusenge & 
Munene, 2017). The explicit knowledge is measured 
by five indicators from Dhanaraj et al. (2004).

Then, adaptive creativity is the ability to generate 
new ideas or opportunities gained from interaction 
with other people and the process of adjustment to the 
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environmental conditions (Almahamid et al., 2010). 
It is measured with five indicators by Almahamid 
et al. (2010). Next, firm innovation is a process of 
integrating or changing ideas in the development of 
new products, services, or systems. Thus, those can 
be accepted in the target market for the benefit of the 
firm and stakeholders (Kell & Lurie-Luke, 2015). It is 
measured by five indicators from Lin (2007).

Based on an understanding of the importance 
of human capital in a company, the research aims 
to examine the role of tacit knowledge and explicit 
knowledge of adaptive creativity, which can impact 
firm innovation later. The research proposes adaptive 
creativity and human capital to build innovation in the 
firm to maintain a sustainable competitive advantage. 
Another purpose of this research is to examine the 
role of adaptive creativity as a mediating variable 
in the relationship between human resources and 
innovation. Furthermore, the research is expected 
to benefit business owners, especially SMEs, to pay 
attention to tacit knowledge, explicit knowledge, and 
adaptive creativity, because these variables can be the 
foundation of firm innovation.

METHODS

The research is conducted in batik SMEs in 
Yogyakarta and Surakarta in which those two regions 
signify the keraton classic characteristics. Besides, 
those are travel destination attended by foreign tourists. 
The local batik is often used as souvenirs. Therefore, 
batik SMEs are required to develop human capital and 
adaptive creativity to innovate in the market.

The research is a descriptive study with the 
quantitative method. The sampling technique applies 
probability sampling methods with 166 batik SMEs 
in Surakarta and Yogyakarta. The survey uses a 
questionnaire sent by mail to the batik SME owners. 
The SME owners give their perceptions on various 
indicators to measure latent variables. 

Among 350 questionnaires which are 
distributed, there are  236 questionnaires are returned. 
However, only 166 questionnaires can be used for 
decision-making in hypotheses. It is because most of 
the questionnaires are not complete, and there are data 
on outliers. The response rate is 67,4% with 66% male 
and 34% female. High school graduates around 48% 
dominate the education level of respondents. Most of 
the revenue per year of batik SMEs in Surakarta and 
Yogyakarta is 600 million per year or 57%. The firm’s 
age is between 10-15 years or 74%..

Tacit knowledge is individual knowledge in the 
form of actions and practices that are personal, so it 
is difficult to formulate, communicate, and share with 
others (Rahimi, Rostami, Shad, & Vafaei, 2017). Five 
indicators measure tacit knowledge by Dhanaraj, Lyles, 
Steensma, and Tihanyi (2004). Meanwhile, explicit 
knowledge can be articulated or codified in manuals, 
worksheets, drawings, graphs, or diagrams, so it is 
easy to transfer and share with others (Byukusenge & 
Munene, 2017). The explicit knowledge is measured 

by five indicators from Dhanaraj et al. (2004).
 Then, adaptive creativity is the ability to generate 

new ideas or opportunities gained from interaction 
with other people and the process of adjustment to the 
environmental conditions (Almahamid et al., 2010). 
It is measured with five indicators by Almahamid 
et al. (2010). Next, firm innovation is a process of 
integrating or changing ideas in the development of 
new products, services, or systems. Thus, those can 
be accepted in the target market for the benefit of the 
firm and stakeholders (Kell & Lurie-Luke, 2015). It is 
measured by five indicators from Lin (2007) .

RESULTS AND DISCUSSIONS

Confirmatory factor analysis (CFA) is performed 
to test whether the indicator used has been accurate 
and consistent to draw the measured latent variables. 
The CFA estimates the validity and reliability of the 
latent constructs to be studied. Convergent validity is 
depicted by Average Variance Extracted (AVE) value 
of each construct obtained. Validity can be achieved if 
the AVE value is greater than 0,5. The results of data 
analysis in Table 2 show the AVE of all variables is 
greater than 0,5. So, it can be said that the indicators 
used as observed variables can explain the formed 
construct variables. Meanwhile, the reliability of 
the construct that shows the reliability value has 
a cut of the required value of greater than 0,7 (Hair 
Jr, Black, Babin, & Anderson, 2018). Table 2 shows 
the reliability value of the construct. The extracted 
variance value is greater than the required value in the 
validity and reliability testing.

Table 2 The Item and Construct Reliability

Indicator Construct 
Reliability

AVE

Tacit knowledge 0,798 0,573

Explicit knowledge 0,740 0,501
Adaptive creativity 0,847 0,502
Firm  innovation 0,798 0,505

The result of data analysis for the normality 
test shows that the skewness value of critical ratio and 
kurtosis below the significant value 1,96 (p-value = 
0,05). Meanwhile, the amount of covariance matrix 
determinant is equal to 0,051. It indicates that there 
are no multicollinearity and singularity. 

The fit model test shows all the index values have 
good model eligibility criteria. It means that research 
data can be used to support the proposed structural 
model. The result of model fit is the value of Chi-
Square (115,76) with df (98), probability (0,106), GFI 
(0,911), CFI (0,985), AGFI (0,877), RMSEA (0,033), 
Cmin/df (1,680). In addition, the analysis presents that 
the value of Squared Multiple Correlations (SMC) 
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of the firm innovation can be explained by explicit 
knowledge, tacit knowledge, and adaptive creativity 
by 0,95 or 95%. Meanwhile, the remaining 5% can be 
explained by other variables out of the three constructs 
(see Figure 2).

The Structural Equation Model (SEM) is used 
to analyze the data with the AMOS analysis tool. It 
produces Figure 2 by showing the coefficient of the 
research path. Meanwhile, in Table 2, it shows the 
critical value and p-value that can be used in the 
research hypotheses.

The result of SEM is in Table 3. The influence 
of tacit knowledge on adaptive creativity is β = 0,432, 
CR = 3,201, and p < 0,05. Meanwhile, the effect of 
explicit knowledge to adaptive creativity is β = 0,421, 
Critical Ratio = 2,996, and p < 0,05. 

Then, the influence of tacit knowledge and the 
firm innovationis β = 0,409, CR= 3,439, and p < 0,05. 
For explicit knowledge and firm innovation, it is β 
(0,356), CR (2,824), and p < 0,05. Last, for adaptive 
creativity and the firm innovation, it has β (0,303), CR 
(2,695), and p < 0,05. Therefore, it can be concluded 

Figure 2 Final Research Model  (P-Value < 0,05; TC: Tacit Knowledge; 
EK: Explicit Knowledge; AC: Adaptive Creativity; and FI: Firm Innovation)

Table 3 The Results of Hypothesis Test based on Standardized Path Coefficient

Path Analysis Std. Estimate Critical Ratio (p-value) Results

Tacit knowledge → adaptive creative 0,432 3,201
(0,001)

Supported

Explicit knowledge →adaptive creative
0,421 2,996

(0,003)
Supported

Tacit knowledge → firm innovation 0,409 3,439
(0,000)

Supported

Explicit knowledge→ firm innovation
0,356 2,824

(0,005)
Supported

Adaptive creative → firm innovation 0,303 2,695
(0,007)

Supported
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that these relationships have positive and significant 
influence. It mean the hypotheses (Hla, H1b, H2a, H2b, 
and H2c) are accepted.

The result of the statistic test on H1a shows the 
value of parameter estimation of tacit knowledge on 
adaptive creativity of 0,432. It is with the standard 
error of parameter estimation about 0,149 and a 
critical ratio value of 3,201 with p-value of 0,001. 
Those values are accepted since CR > 1,96 is at a 
significance level of 0,05. It implies the significant 
influence of tacit knowledge on adaptive creativity. 
Thus, H1a is accepted. 

Furthermore, the statistical test of H1b shows 
the value of explicit knowledge estimation parameter 
on adaptive creativity of 0,421. It is with a standard 
error parameter estimate of 0,188 and a critical ratio 
value of 2,954 with p-value of 0,003. These values 
have fulfilled the requirement that is CR > 1,96 
at a significance level of 0,05. Then, it shows that 
explicit knowledge has a significant effect on adaptive 
creativity. Therefore, H1b is accepted.

The result of the statistical test on H2a shows the 
value of parameter estimation of tacit knowledge to 
innovation firm about 0,409. It is with the standard 
error of parameter estimation of 0,083, and the critical 
ratio value of 3,439 with p-value of 0,000. It can be 
said that tacit knowledge has a significant effect on 
innovation firm, so H2a is accepted. 

In H2b, it shows the value of explicit knowledge 
estimation parameter on the innovation capability of 
0,356. It is with the standard error parameter estimate 
of 0,108 and the critical ratio value of 2,745 with the 
p-value of 0,006. Those values meet the requirement 
that the CR > 1,96 at a significance level of 0,05. H2b 
is accepted, so there is a significant influence explicit 
knowledge on the firm innovation.

Furthermore, the value of the adaptive creativity 
estimation parameter to the innovation capability 
is 0,303 with a standard error parameter estimate 
of 0,071 and a critical ratio of 2,690 with p-value 
of 0,007. These values have shown a significant 
influence between adaptive creativity and innovation 
capabilities. Thus, H2c is accepted.

The results reveal that the human capital, 
which consists of tacit and explicit knowledge, has 
a positive influence on creativity adaptive. Human 
capital containing the elements of knowledge 
can bring business to success. The knowledge in 
individuals improves the ability of creativity and 
individual adaptation. It also enhances the capital or 
other resources used to maintain the firm’s sustainable 
competitive advantage. The results are consistent with 
Almahamid et al. (2010), Ardiana et al. (2010), and 
Pasban and Nojedeh (2016).

Furthermore, it can be disclosed that the 
empirical findings show that tacit knowledge, explicit 
knowledge, and adaptive creativity have a positive 
impact on the performance of the firm’s innovation. 
Adaptability will drive an entrepreneur to innovate. 

Besides, creativity will also generate ideas to innovate 
new products. Knowledge is constructed through 
various training activities that can increase the 
innovation made by a firm. The result is in line with 
Van Uden et al. (2014). In the end, the research findings 
reinforce the mediating role of adaptive creativity on 
the influence of human capital and firm innovation.

CONCLUSIONS

The idea of creativity is closely associated with 
entrepreneurs. Creativity is an initiative to produce a 
product that has economic value. For the entrepreneurs, 
creativity will smooth the innovation in the business 
and retain the position in the industry in the market. 
Innovation is the key to the success of a firm. In the 
batik industry, creativity is like a pulse or an important 
part of maintaining the sustainability of batik SMEs. 
Batik industry continues to experience good growth 
patterns. 

The results of the research indicate that tacit 
knowledge, explicit knowledge, and adaptive creativity 
affect SME innovation. The research focuses on the 
role of human capital, including skills and knowledge 
as the basis of firm innovation. It can strengthen the 
relationship between the theory of human capital with 
the firm innovation. Moreover, individual knowledge 
increases the ability to understand, create, and process 
information faster so that it brings an innovative 
environment within the firm. 

The results guide the owners of SMEs to pay 
significant attention to tacit knowledge, explicit 
knowledge, and adaptive creativity because these three 
things can be the foundation for SMEs to improve the 
capabilities of innovation. Tacit knowledge can be 
enhanced through various activities such as building 
ideas, perceptions, ways of thinking, insight, and 
expertise of a person. The owner of SMEs can train 
employees or even themselves always to do various 
activities that can improve the work experience. Then, 
the explicit knowledge can be developed by attending 
various training provided by professionals. Both of this 
knowledge will foster the spirit of adaptive creativity 
for SMEs that are very important for the foundation to 
build the firm innovation.

The practical implications of the research are 
aimed at batik SMEs. Its human capital must be better 
developed. So, it will have an impact on increasing 
adaptive creativity and firm innovation. It is because 
the batik industry is one of the creative industries that 
need adaptive creativity.

The limitations of the research include the 
difficulty of finding respondents who are willing to 
participate. The low response is because, in general, the 
respondents are less familiar with research activities 
and the density of their production activities. Finally, 
the researcher recommends that future researcher uses 
other human capital elements, such as training, to 
strengthen adaptive creativity.
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