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Abstract. Innovation capability is increasingly critical for organizations facing technological disruption and
global competition. In Indonesia, particularly in Batam City's trading industry, firms struggle to enhance in-
novation despite the growing availability of digital technologies such as Radio Frequency Identification (RFID),
e-commerce platforms, and automation systems. This study investigates how intangible resources - intel-
lectual capital, psychological capital, authentic leadership, and knowledge management — contribute to the
development of innovation capability in this context. Data were collected from 306 employees in trading
companies and analyzed using partial least squares structural equation modeling (PLS-SEM). The results show
that intellectual capital strongly influences knowledge management, while psychological capital, authentic
leadership, and knowledge management significantly enhance innovation capability. Knowledge management
also mediates the relationship between intellectual capital and innovation capability. The study contributes to
the knowledge-based view by integrating human, leadership, and knowledge perspectives, and extends prior
research to the trading sector of an emerging economy. For managers, the findings highlight the importance
of investing in intellectual and psychological capital, adopting authentic leadership practices, and strengthen-

ing knowledge management systems to maximize the benefits of technological tools such as RFID.
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1. Introduction

The Global Innovation Index (Gll) ranked Indonesia 85th
out of 131 countries in 2020 (Yudhistira, 2021). This po-
sition has not changed since 2018, but Indonesia’s index
value has decreased. Indonesia’s index reached 26.49
points in 2020, although the previous year it reached
29.72 points. Indonesia ranks seventh in Southeast Asia,
with Singapore remaining at the top with 56.671 points,
followed by Malaysia with 42.42 points and Vietnam
with 37.12 points. Myanmar has the lowest score of
17.74 points, and Laos has 20.65 points. This condition
shows that although Indonesia has maintained its posi-
tion at number 85 in the Global Innovation Index (Gll)
from 2018 to 2020, Indonesia’s innovation index perfor-
mance has decreased in terms of score. The drop from
29.72 points in 2019 to 26.49 points in 2020 indicates
challenges in maintaining or improving innovation ca-

pacity in various sectors, such as technology, research,
and product development.

In the context of Southeast Asia, Indonesia’s sev-
enth-place position also indicates that other countries in
the region are better able to improve their innovations
(theglobaleconomy.com, 2025). Singapore, which ranks
first in Southeast Asia with a score of 59.9 points, shows
that the country has a highly supportive ecosystem for
innovation, including good infrastructure, education, and
pro-innovation policies. Malaysia and Vietnam also per-
formed better than Indonesia, scoring 40.6 and 37.1 points,
respectively. This presents a challenge for Indonesia to im-
prove its competitiveness in innovation, especially amidst
rapid global change and the need to adapt new technolo-
gies. Increasing investment in research and development,
strengthening collaboration between academia and indus-
try, and improving the quality of STEM (Science, Technol-
ogy, Engineering, and Mathematics) education can be some
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important steps to take. This will help Indonesia improve
its future innovation rankings and scores and advance its
high-tech sectors.

According to Kanike and Robinson (2023), many cases
occur in trading companies such as food or beverage dis-
tributors, which still do not rely on technology to grow
their business. They should also consider the commerce
industry in the face of changes in regulations related to
online commerce, consumer protection, and data privacy
(Fu et al., 2021). Companies must ensure that they com-
ply with these rules, which often change as technology
evolves (Ishii, 2021). Technology also plays a role in find-
ing solutions to sustainability issues in the trade industry
(Al-Hazmi, 2020). Many companies are looking for ways
to reduce their environmental impact by using technology
to manage supply chains and production processes more
efficiently (Mohsen, 2023). As more trade transactions are
being carried out online, the protection of customer data
and transaction information has become crucial for com-
panies (Aryani et al, 2020). Along with the development
of this technology, Radio Frequency Identification (RFID)
technology emerged, which has developed until now (Ca-
sella et al., 2022). This technology can help companies
in accurately tracking goods, increasing operational effi-
ciency, monitoring product authenticity, accurate inven-
tory management, and others (Tan & Sidhu, 2022). If RFID
can be implemented, then companies can solve problems
that often occur, such as inaccuracies in checking goods
(Hamadneh et al,, 2021). Companies can also save some
labor, use GPS tracking for shipping goods, manage sales
more easily, and have many more advantages if there is
an RFID implementation (Raad et al., 2021). RFID plays an
important role in improving the competitiveness of com-
panies in an increasingly complex and rapidly changing
trading environment (Duan & Cao, 2020). There are still
few companies that use RFID technology. Thus, it is not
ideal. Consequently, it becomes a challenge for companies
(Abugabah et al., 2020).

Digital transformation and innovation have become a
global focus in the trade industry. However, as explained in
the previous paragraph, Indonesia is still experiencing sig-
nificant stagnation in innovation performance. This study
offers a new perspective by linking low innovation not
only to macro policies but also to the use of RFID in trade
companies. Unlike previous studies that focused more on
technological barriers (Abugabah et al.,, 2020), this study
introduces intellectual capital and authentic leadership as
driving forces for the adoption of RFID innovation tech-
nology (Purwanto et al,, 2021; Putra et al, 2021; Munizu
et al,, 2024). The novelty of this study lies in the human
resource-based factors, specifically knowledge manage-
ment and leadership orientation, as determinants in over-
coming resistance to technology implementation (Torre
et al,, 2020). This study also fills a significant literature
gap, particularly on innovation in developing countries,
and provides practical recommendations for strengthen-
ing the innovation agenda within organizations.
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2. Literature review

To date, MSME-scale food and beverage companies have
not optimally utilized innovation, particularly technology,
to grow their businesses. This is despite the rapid devel-
opment of technology. Technology utilization is strongly
influenced by intellectual capital, with knowledge manage-
ment as a mediating variable. Intellectual capital within a
company will be optimal when knowledge management
is channeled and implemented to foster innovation ca-
pabilities. Psychological capital will also foster innovation
capabilities by increasing employee motivation in the
workplace, and authentic leadership will increase em-
ployee trust and openness in adopting company-defined
technologies.

Innovation Capability

According to Le and Lei (2019), innovation capability is a
competency needed by an organization to gain a competi-
tive advantage in the market. This competency serves as
a tool used by entrepreneurs to steer their organizations
toward success (Freije et al., 2022). Through innovation in
developing new products and services, organizations can
foster growth, boost sales, enhance profits, and strengthen
their corporate position. Innovation is seen as the most
effective strategy to achieve competitive advantage and
deal with major competitors (Bahta et al., 2020). With this
ability, companies can better meet consumer needs, stay
ahead of the competition, and align their strengths with
existing market opportunities (Mendoza-Silva, 2020), and
create value (Purwianti, 2023). Innovation capability en-
compasses the process and management of new ideas for
products and services, which contribute to unprecedented
national economic growth, increased employment oppor-
tunities, and profit creation for the innovating firms (Som-
wethee et al,, 2023). In addition, innovation also promotes
increased competitiveness among companies in the global
market, enables adaptation to changes in the business
environment, and creates sustainable added value for all
stakeholders (Vu, 2020).

Intellectual Capital and Knowledge Management

Intellectual capital, according to Hayaeian and Hesarzadeh
(2023), is a company resource that consists of the most
specialized knowledge, which is able to increase the com-
pany’s potential through value addition, and is an intan-
gible resource (Hesniati et al., 2019). Intellectual capital,
which is also a matter of concern in related fields such as
accounting, management, sociology, and information, is
a general approach to valuing and measuring assets that
have no form (Di Vaio et al., 2020). Cisneros et al. (2023)
stated that intellectual capital has a significant positive ef-
fect on knowledge management. There are three types of
intellectual capital, namely human, relationship, and struc-
tural. According to Sari et al. (2019), intellectual capital has
a significant positive effect on knowledge management, as
effective knowledge management can enhance the ability
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to innovate. According to Karunarathne et al. (2023), intel-
lectual capital has a significant positive effect on knowledge
management because its enhancement within a company
can strengthen knowledge management. This, in turn, can
increase the company'’s ability to create quality corporate
value. According to Aghel et al. (2024), intellectual capital
has a significant positive effect on knowledge management
because with effective knowledge management, intellectual
capital can be optimized to support the flow of informa-
tion, communication, and innovation. In their research,
Syahchari and Sahban (2019) also stated that intellectual
capital has a significant positive effect on knowledge man-
agement. This occurs because enhancing the correct and
suitable intellectual capital model can benefit the com-
pany, with the improvement achieved through knowledge
management.

H1: Intellectual capital has a significant positive effect
on knowledge management.

Psychological Capital and Innovation Capability

According to li (2020), psychological capital is a combina-
tion of a person'’s positive traits that can drive creative be-
haviors. This set of traits must be well harmonized so that
each trait supports the other. Psychological capital refers to
psychological factors such as confidence, hope, optimism,
and mental resilience that motivate employees to innovate.
Psychological capital includes optimism, hope, resilience,
and self-efficacy, which can improve individual and team
performance (Andersson et al,, 2020). In the research con-
ducted by Peng and Chen (2023), psychological capital has
a significant positive effect on innovation capability because
high psychological capital can help teams be more open to
sharing knowledge, which supports innovation. According to
Liu et al. (2023), psychological capital has a significant posi-
tive effect on innovation capability because employees with
strong psychological capital can better face challenges and
innovate effectively. According to Hu et al. (2023), psycho-
logical capital has a significant positive effect on innovation
capability because good psychological capital management
increases task dependence in teams, accelerates the inno-
vation process, and increases company competitiveness.
Lei et al. (2020) show that psychological capital has a posi-
tive effect on innovation capability because it can expand
leadership theory by examining how leadership affects the
psychological capital of workers to increase their capacity to
innovate. According to Novitasari et al. (2020), psychological
capital plays a positive role in innovation capability because
it can be proven by an increase in employee performance,
as seen in the completion and emergence of alternative
solutions to solve existing problems.

H2: Psychological capital has a significant positive effect
on innovation capability.
Authentic Leadership and Innovation Capability

According to Gao et al. (2021), authentic leadership posi-
tively impacts psychological capital and work. In contrast,

they found that authentic leadership does not partially af-
fect organizational behavior; rather, authentic leadership
and employee organizational commitment affect the or-
ganization as a whole. One of the factors that also has a
significant impact on employee performance is authentic
leadership (Lei et al., 2020). By creating a work culture based
on honesty, trust, respect, and support, authentic leaders
lay a strong foundation for innovation. Thus, authentic
leadership not only creates an environment that supports
innovation, but also motivates, inspires, and guides em-
ployees toward the creation of new and different solutions
(Groselj et al., 2020). Authentic leadership has a significant
positive effect on innovation capability in organizations
because it creates an environment that supports innova-
tion and creativity (Purwanto et al.,, 2021).

Purwanto et al. (2021) show that authentic leadership
has a positive effect on innovation capability because it
increases innovative work behavior. According to Novi-
tasari et al. (2020), authentic leadership has a positive ef-
fect on innovation capability. This is because authentic
leadership can increase the satisfaction of their subordi-
nates and strengthen their identity positively towards the
organization. Laguna et al. (2019) found that authentic
leadership positively affects innovation capability. This is
because leaders who are considered more authentic can
evoke positive emotions (courage and enthusiasm), which
in turn leads to the proposal of innovative solutions in the
workplace.

Based on Li et al.'s (2020) research, the relationship
between authentic leadership (ethical leadership in this
study) and innovation capabilities (innovative work behav-
ior in this study) is positive. This is because entrepreneurial
leaders can redesign their members’ perceptions of their
competence by involving them in developing new and in-
novative ideas. According to Igbal et al. (2020), authentic
leadership (ethical leadership) has a positive effect on in-
novation capabilities (innovative work behavior) because
ethical leadership encourages employees to channel their
energy and skills into their performance and consequently
become innovative.

H3: Authentic Leadership has a significant positive effect
on innovation capability.

Knowledge Management and Innovation Capability

Knowledge management is the management of intellectual
assets (intellectual capital) and corporate knowledge to in-
crease the range of business characteristics and improve
corporate performance through the process of creation,
structuring, dissemination, and application. Knowledge
management is considered an important tool for maintain-
ing competitive advantage and improving performance in
current competitive world. It is an important way for com-
panies to achieve one of their goals (Delshab et al., 2022).
Organizations with a robust knowledge management sys-
tem will tend to have higher innovation capability because
they can optimize the use of existing knowledge to create
added value and solve problems in new and creative ways



(Edeh et al.,, 2022). Knowledge management is also very
effective in helping organizations optimize existing knowl-
edge to create new and innovative ideas, enable better
decision-making, and improve overall innovative perfor-
mance.

Bataineh (2023) stated that knowledge management
has a significant positive impact on innovation capability.
This is because knowledge management provides infor-
mation and experience support for the company’s human
resources, which increases the company's innovation ca-
pability. According to Lam et al. (2021), knowledge man-
agement has a significant positive impact on innovation
capability. This is because the development of innovation
capability in the company'’s operational activities can be
carried out through practical knowledge management.
According to Igbal et al. (2019), knowledge management
positively impacts innovation capability. Because innova-
tion is considered a determinant of competitiveness in the
academic field, knowledge management plays an impor-
tant role in producing innovations that serve to improve
the academy’s performance. Edeh et al. (2022) also stated
that knowledge management has a significant positive im-
pact on innovation capability. This is because knowledge
management in companies is proven to increase innova-
tion capability in terms of capacity for marketing innova-
tion and product innovation. According to Migdadi (2021),
knowledge management has a positive effect on innovation
capability because it has a beneficial effect and can con-
tribute to the innovation process.

H4: Knowledge management has a significant positive
effect on innovation capability.

Intellectual Capital and Innovation Capability
through Knowledge Management

Yuwono (2021) stated that Intellectual capital affects inno-
vation. He added that Knowledge sharing is a mediating
variable in the relationship between intellectual capital
and innovation. Intellectual capital includes the knowl-
edge, skills, and experience possessed by organizational
members. If this knowledge is properly managed through
knowledge management practices, organizations can en-
sure that it is available and accessible to organizational
members who need it to generate innovation (Edeh et al.,
2022). Igbal et al. (2021) also stated that the relationship
between intellectual capital and innovation capability is
through knowledge management, because intellectual
capital also includes knowledge about the world outside
the company, such as industry trends, customer behavior,
and market progress. Li et al. (2019) found that intellectual
capital through knowledge management (knowledge shar-
ing in this study) has a significant positive effect on inno-
vation capability (innovation performance in this study). This
is because innovation performance can be improved by a
company'’s intellectual capital, assisted by various types
of knowledge. According to Dinu et al. (2023), intellec-
tual capital through technology management (knowledge
management in this study) has a significant positive effect
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on innovative performance (innovation capability in this
study); because their study shows that recruiting the most
qualified employees or increasing employee competencies
and skills through technological capabilities in knowledge
management can provide, maintain, or increase the inno-
vation capability of a company.

Psychological capital includes aspects such as self-ef-
ficacy, hope, resilience, and optimism (Gom et al.,, 2021).
According to Wirawan et al. (2020), good psychological
capital can increase employees motivation and ability to
face challenges at work. This psychological capital also
positively impacts creativity, work engagement, and orga-
nizational commitment, which can help companies achieve
their goals more effectively. Zhen and Mansor (2020) and
He et al. (2019) state that there are several factors that af-
fect employee performance, such as a sense of security at
work, salary, a conducive work environment, appreciation
of achievements, and fair treatment of all employees. Psy-
chological capital supports optimal performance; therefore,
through a combination of intellectual capital, psychologi-
cal capital, authentic leadership, and innovation capability,
companies can increase productivity and achieve greater
success (Demartini & Beretta, 2020; Novitasari et al., 2020;
Purwanto et al., 2021).

li (2020) stated that most of the current research on
psychological capital focuses on the employees, while the
psychological capital of a leader is rarely involved. There-
fore, this study combined all the elements involved. The
involvement of all elements encourages a strong relation-
ship between leaders and employees, which, in turn, en-
courages employees to perform more productively (Zeb
et al.,, 2020). Research on intellectual capital, psychological
capital, and authentic leadership on innovation and their
interaction can increase innovation capability is still lim-
ited, and it is possible to include knowledge sharing as a
mediator that facilitates the relationship between intellec-
tual capital and innovation capability (Udin et al, 2022). The
contribution of this research will provide valuable input for
the trading industry in improving its innovation capability
through the above variables, and companies will be able
to apply them.

H5: Intellectual capital has a significant positive effect
on innovation capability through knowledge management.

3. Research model

Based on the previous sub-chapter, the research model
proposed in this study is presented in Figure 1. The struc-
tural model, which describes the relationship between
variables.

4. Research methodology

This study employs a quantitative approach, utilizing data
analysis derived from online surveys conducted via social
media targeting employees, managers, and supervisors
who have been actively working for at least one year in
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Figure 1. Research model

specialty food and beverage trading companies located
in Batam City. Batam stands out as the sole industrial city
in Indonesia that benefits from Free Trade Zone facilities.
The questionnaire was administered through a Google
Form. Sampling was carried out from November 2023 to
June 2024. This study comprised a total of 55 questions.
The intellectual capital variable is assessed through a
questionnaire from Muda et al. (2020), encompassing
5 variables. Psychological capital is evaluated using a
questionnaire created by Setyandari et al. (2020), com-
prising 24 variables. Authentic leadership is measured
based on the work of Hadian Nasab and Afshari (2019)
which includes 8 variables. Knowledge management is
derived from the framework established by Shamim
et al. (2019) consisting of 12 variables. Lastly, innovation
capability is based on the model proposed by Park et al.
(2018) which includes 6 variables. The questionnaire uti-
lizes a Likert scale ranging from strongly disagree (1) to
strongly agree (5). The study included a sample size of
306 respondents, as established by the insights of Hair
et al. (2019). The presence of 55 questions necessitates
a minimum sample size of 275 respondents, and the
figure of 306 surpasses this minimum requirement. The
collected data was subsequently analyzed and evaluated
utilizing SmartPLS software version 3.0.

5. Results and discussion

5.1. Results

This study reveals that the majority of respondents, total-
ing 164 or 53.6%, are male. This predominance can be
attributed to the nature of work in trading companies,
which often requires more male participation in physi-
cally demanding roles. The majority of respondents in
this study are aged 25-34 years, comprising 55.23%. This
demographic is likely to be in a productive phase of life,
actively engaged in the workforce. The predominant level
of education among participants in this study is under-
graduate (bachelor) degree, comprising 197 respondents
or 64.38%. This trend is attributed to the fact that nu-
merous trading companies set a minimum requirement of
an undergraduate (bachelor) degree for job applications
within their organizations. The findings indicate that the

Capability

majority of job position in this study consist of staff, ac-
counting for 217 respondents or 70.91%. This prevalence is
expected, as there are typically more staffs than individuals
in other positions, and the questionnaire was primarily dis-
tributed to this group. A more detailed respondent profile
can be seen in Table 1.

Table 1. Respondent profile (source: results of research data
processing)

Category Description Total Percentage
Gender Male 164 53.6%
Female 142 46.4%
18-24 Years Old 61 19.94%
Ade 25-34 Years Old 169 55.23%
9 35-45 Years Old 70 22.87%
46 Years Old and Above 6 1.96%
Postgraduate (Master or 27 8.83%
Last Doctoral) Degree
Education Bachelor Degree 197 64.38%
Diploma 39 12.74%
High School or Equivalent | 43 14.05%
Job Staff 217 70.91%
Position Supervisor 67 17.98%
Manager 34 11.11%

Table 2. Validity test results (source: results of research data
processing)

Variables AVE Description
IC 0.557 Valid
PC 0.531 Valid
AL 0.623 Valid
KM 0.597 Valid
ICP 0.729 Valid

Note: IC = Intellectual Capital, PC = Psychological Capital, AL = Au-
thentic Leadership, KM = Knowledge Management, ICP = Innovation
Capability.

According to Ketchen (2022), validity testing on data
employs convergent validity, requiring the AVE value to
exceed 0.5. Table 2 indicates that all variables have dem-
onstrated valid results, confirming that they meet the
specified requirements and successfully pass the valid-
ity test.



Table 3. Reliability test results (source: results of research
data processing)

Variables Composite Reliability Description
IC 0.790 Reliable
PC 0.888 Reliable
AL 0.832 Reliable
KM 0.855 Reliable
ICP 0.843 Reliable

Note: IC = Intellectual Capital, PC = Psychological Capital, AL = Au-
thentic Leadership, KM = Knowledge Management, ICP = Innovation
Capability.

Ketchen (2022) states that reliability testing on data
should have a minimum value of 0.7. The results of this
test indicate that all variables have achieved scores of no
less than 0.7, signifying that the findings are reliable and
meet the established criteria for passing the reliability as-
sessment (see Table 3).

Table 4. Direct Effect test (source: results of research data
processing)

Path Sample
Relationship | Mean

IC -> KM 0.738 0.000 20.748
PC -> ICP 0.430 0.000 5.853
AL -> ICP 0.258 0.000 3.897
KM -> ICP | 0.144 0.036 2.147

P-Values | T-test Description

H1: Significant

H2: Significant

H3: Significant
H4: Significant

Note: IC = Intellectual Capital, PC = Psychological Capital, AL = Au-
thentic Leadership, KM = Knowledge Management, ICP = Innovation
Capability.

5.2. Discussion

This direct effect test is to determine the effect between
variables. Table 4 and Figure 2 show the relationship be-
tween variables. The result of hypothesis 1 testing, namely
the effect of intellectual capital on knowledge management,
shows a sample mean value of 0.258 and p-values whose
value is below 0.05, namely 0.000. This indicates that the
effect of intellectual capital on knowledge management is
significant and also in line with previous studies (Aghel
et al., 2024; Cisneros et al., 2023; Karunarathne et al., 2023;
Sari et al., 2019; Syahchari & Sahban, 2019). This relation-
ship is significant because intellectual capital is the foun-
dation of efficient knowledge management. Companies
with good knowledge can effectively organize, store, and
disseminate information. This is also reinforced by prior
research, which has demonstrated the value of intellec-
tual capital in enhancing knowledge management in busi-
nesses. However, this results diverge from Suparwadi et al.
(2024), who reported a weaker direct link between IC and
innovation. This difference may be attributed to the specif-
ic context of trading companies, where structural and re-
lational capital are directly tied to customer networks and
supply chain agility, making the IC-innovation relationship
more salient. The result of hypothesis 2 testing, namely
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the effect of psychological capital on innovation capability,
shows a sample mean value of 0.430 and p-values whose
value is below 0.05, namely 0.000, thus indicating that the
effect of psychological capital on innovation capability is
significant and also in line with research conducted by
Peng and Chen (2023), Hu et al. (2023), Lei et al. (2020), Liu
et al. (2023), and Novitasari et al. (2020). This result shows
that with high psychological capital, employees can have
a greater drive to innovate and find new solutions. Psy-
chological capital can increase employees’ resilience and
confidence in facing challenges, which in turn strengthens
innovation in the company. Previous studies support this
view, linking psychological capital to innovative outcomes.

The result of hypothesis 3 testing, namely the effect
of authentic leadership on innovation capability, shows a
sample mean value of 0.258 and p-values whose value is
below 0.005, namely 0.000, thus indicating that the ef-
fect of authentic leadership on innovation capability is
significant and also in line with research conducted by
Igbal et al. (2020), Laguna et al. (2019), Li et al. (2020),
Novitasari et al. (2020), Purwanto et al. (2021). This rela-
tionship is significant because authentic leaders tend to
create an environment that supports creativity and inno-
vation, where employees feel safe to express new ideas.
Authentic leadership that supports innovation can increase
the company’s ability to adapt and find better solutions,
according to the results of previous studies.

The result of hypothesis 4 testing, namely the effect of
knowledge management on innovation capability, shows
a sample mean value of 0.144 and p-values whose value
is below 0.005, namely 0.036. Thus indicating that the ef-
fect of knowledge management on innovation capability is
significant and also in line with previous studies (Bataineh,
2023; Edeh et al., 2022; Igbal et al., 2019; Lam et al., 2021;
Migdadi, 2021). This relationship is significant because
good knowledge management allows employees to access
relevant and important information, which facilitates the
innovation process. When knowledge is easily accessible,
employees are more likely to combine existing ideas into
new innovations. Previous research also supports that
strong knowledge management contributes significantly
to a company'’s innovation capabilities.

Table 5. Indirect Effect test (source: results of research data
processing)

Path Relationship | Sample Mean | P-Values
IC -> KM -> ICP 0.107 0.039

Description

H5: Significant

Note: IC = Intellectual Capital, KM = Knowledge Management, ICP =
Innovation Capability.

This indirect effect test is conducted to determine the
influence between variables. Table 5 shows the relation-
ship between variables for hypothesis 5, namely the effect
of intellectual capital on innovation capability through
knowledge management. 1t shows a sample mean value
of 0.107 and p-values whose value is below 0.05, namely
0.039. Hence, the effect of intellectual capital on innovation
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Figure 2. Research results

capability through knowledge management is significant
and also in line with previous studies (Edeh et al., 2022;
Garncarz & Mierzejewski, 2019; Igbal et al., 2021; Migda-
di, 2022). Intellectual capital is a collection of intellectual
assets, such as knowledge, skills, and experience, owned
by employees in the organization. These assets do not
necessarily produce innovation without a good manage-
ment and dissemination mechanism, which is carried out
by knowledge management. In other words, for intellec-
tual capital to contribute to innovation, there needs to
be knowledge management that allows the information to
be accessed and utilized optimally throughout the orga-
nization. This relationship is vital because when companies
have a good knowledge management system, intellectual
capital can be utilized more effectively for innovation. The
knowledge management process makes knowledge better
distributed, so that more employees can use this knowl-
edge as a basis for innovation. This is in line with previ-
ous research findings that emphasize the importance of
knowledge management in optimizing the role of intellec-
tual capital to support innovation.

Leaders need to understand the need for intellectual
capital, then they can show attention to individual de-
velopment by providing the intellectual capital needed
by employees to develop innovation capability, accom-
panied by knowledge management to enable improved
performance and the ability to innovate workers (Paoloni
et al,, 2020). The results of this study reveal that intel-
lectual capital, psychological capital, authentic leadership,
and knowledge management significantly affect innova-
tion capability in the food and beverage trading industry
in Batam City. These findings are consistent with previ-
ous research showing that intellectual, psychological, and
authentic leadership resources play an important role in
enhancing organizational innovation capability (Le & Lei,
2019; Liu et al,, 2023).

Knowledge management can act as a mediator that
facilitates the relationship between intellectual capital
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and innovation capability (Udin et al., 2022). Therefore,
understanding the complex dynamics between intellec-
tual capital, psychological capital, and authentic lead-
ership with knowledge management as the link is key
to unlocking greater innovation potential in the trade
industry (Garncarz & Mierzejewski, 2019). Good knowl-
edge management can enhance innovation capabilities
through improved information flow and communica-
tion within firms. Good knowledge management allows
companies to utilize intellectual capital more effectively,
support the innovation process, and solve problems in
creatively (Cisneros et al.,, 2023). In addition, the finding
that psychological capital has a significant effect on in-
novation capability indicates that psychological factors
such as optimism, self-confidence, and resilience are
very important in encouraging innovative behavior. This
result is consistent with the research conducted by An-
dersson et al. (2020), which emphasizes the importance
of psychological capital in creating a work environment
that supports innovation.

Ultimately, this study concludes that innovation capa-
bility in the food and beverage trade industry in Batam
City is strongly influenced by intellectual capital, psy-
chological capital, authentic leadership, and knowledge
management, all working together. New findings related
to knowledge management as a mediator of intellectual
capital and innovation indicate that knowledge alone is
not sufficient; it must be internalized and utilized opti-
mally to generate innovation. The adoption rate of RFID
indicates an organization’s readiness and ability to man-
age and implement its knowledge resources into tangible
innovations. The low adoption of RFID indicates the need
for support from a knowledge management system and
authentic leadership for the adoption of this technology to
flourish, along with the support of intellectual capital and
employee psychological potential to manage resistance to
technology adoption. This will serve as a foundation for
sustainable innovations in the trade sector.



6. Conclusions and recommendations

The findings of this research suggest that the variables of
intellectual capital, psychological capital, authentic leader-
ship, knowledge management, and innovation capability
have a substantial impact. This research offers valuable
insights for trading companies in Batam City, emphasizing
the significance of high intellectual capital, good psycho-
logical capital, authentic leadership with a good and effec-
tive leadership spirit, adequate knowledge management,
and a strong innovation ability. This will enable all employ-
ees to effectively and correctly utilize RFID technology for
the benefit of the company and its employees.

The managerial contributions of this research are as
follows: 1) Intellectual capital, psychological capital and
authentic leadership significantly influence innovation ca-
pability. For managers, this underscores the importance
of investing in human capital development, particularly in
training and mentoring. 2) Knowledge management acts
as a mediator. Managers should prioritize the implementa-
tion of effective knowledge management systems, particu-
larly structured documentation and digital tools such as
RFID-based, and 3) Organizations should implement lead-
ership programs that cultivate these traits psychologically
safe environments conducive to innovation.

This research is limited to the food and beverage trade
industry in Batam City, thus limiting its generalizability to
other regions with different cultures. However, replication
of the research is still possible in the same business sec-
tor. This cross-sectional research design does not capture
long-term dynamics and causal processes, even though
innovation is also influenced by the time context. Although
this study presents a strong conceptual framework for the
influence of intellectual and psychological capital, authen-
tic leadership, and knowledge management on innovation
capabilities, it does not include other variables such as
culture and cultural intelligence, technological readiness,
and the role of RFID technology in supporting knowledge
management and innovation. These are still conceptual
and therefore require a deeper empirical analysis.
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