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Intellectual capital collaborate with partners significantly impacts product innovation. Improvement efforts
Operational performance determined by intellectual capital influence product innovation, especially supply chain
Product innovation collaboration. At the same time, environmental dynamism does not affect product innovation but

Supply chain collaboration does significantly affect supply chain collaboration. The practical contribution of this research is

that managers can actively involve external partners to solve problems and support product
development. Managers need to build real collaboration with external partners in joint planning
and optimal order coordination to improve operational performance. The need to strengthen
intellectual capital by providing adequate training and standard skills. The theoretical contribution
to the development of supply chain uncertainty in optimizing the blue economy.
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1. Introduction

The Indonesian government has demonstrated the blue economy's high potential for economic growth when properly
managed. The blue economy, with its maritime sector and tourism areas, is a significant contributor to foreign exchange.
Maritime affairs, as one of the sectors, has generated state revenue, contributing 2.66% to the national gross domestic product.
Innovative blue economy development by increasing the absorption of fish catches is essential for the sustainability of the
fisheries industry (Marwa et al., 2024). Marine product management for fisheries companies requires the use of modern
technology to increase competitiveness by increasing manufacturing capacity. The ability of manufacturing companies to
continuously improve the quality and quantity of production can foster sustainable processes (Beltramino et al., 2022).

Management in manufacturing companies continuously strives to understand the instability in the global environment and
adapt internal conditions to external conditions (Pang et al., 2026). The global changes that occur result in environmental
dynamism, requiring leadership for management to quickly align with the uncertainty (Xu et al., 2024). Businesses require
accurate, rapid information to respond appropriately to environmental dynamism (Chen et al., 2023). External changes in the
company, as a form of environmental dynamism, can affect customer demand (Ségbotangni et al., 2025). Companies need to
adjust internal conditions to be more flexible in anticipating environmental dynamism (Jum'a et al., 2025). Manufacturing
companies should establish appropriate strategies to adapt to these external changing conditions (Mohammad, 2019).
Changes in customer preferences can trigger competition between similar companies or between companies with substitute
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products. High levels of competitiveness among manufacturing companies indicate increasing environmental dynamism (Sai
et al., 2025). Companies are making internal changes to align with environmental dynamism, thereby reducing their risk.
Another environmental dynamism is rapid, massive technological development, which offers opportunities for the
manufacturing industry to increase productivity and efficiency (Chen et al., 2023; Hartono et al., 2023).

Environmental dynamism shapes companies' supply chain collaboration, enabling them to engage external partners to
maintain process stability and sustainability (Pang et al., 2026). Environmental dynamism influences increased supply chain
collaboration to anticipate changes (Farrukh Shahzad et al., 2025). A company's ability to build supply chain collaboration
is influenced by market and supplier uncertainty (Boscari et al., 2024). Global external uncertainty forces companies to make
substantial internal consolidation (Xiong et al., 2025). Internal coordination can determine the smoothness of supply chain
collaboration (Buranasiri et al., 2024). Unstable external conditions affect product demand, creating inventory imbalances
and requiring appropriate procurement policies (Arslan & Can, 2025). Companies need to build strong coordination with
external partners to obtain information easily (Yu et al., 2021). Supply chain members, suppliers, and customers can share
rapid updates on current conditions with the company, enabling more accurate forecasting (Sharma & Joshi, 2023; Basana et
al., 2024). Companies can respond quickly to minimize shared risks (Pham et al., 2023). Supply chain collaboration can
anticipate external changes by aligning internal plans to maintain competitiveness (Li, 2021). Environmental dynamism puts
pressure on companies to enhance supply chain collaboration to foster strong, solid inter-organizational relationships and
reduce uncertainty through integrated information among supply chain members (Jum'a et al., 2025; Abdulameer & Ibrahim,
2026).

Successful collaboration between a company and external partners is determined by employees' ability to plan and forecast
(Panahifar et al., 2018). A company's ability to build supply chain collaboration requires new information and knowledge to
be applied (Hartono et al., 2023). Company employees have expertise in operational processes and activities, leveraging their
competencies as human capital (Amelia et al., 2024). Employee competence in using information technology impacts better
customer relationships (Chen & Chen, 2022). Employee capabilities and existing information systems can build strong supply
chain collaboration (Al-Omoush et al., 2022). Employees can implement and analyze innovative processes to support strong
collaboration with external partners and improve performance (Beltramino et al., 2022). A company's intellectual capital
impacts supply chain collaboration in determining product development through open innovation (Song et al., 2024). The
expertise of company employees can make business processes efficient and integrated with external partners (Buranasiri et
al., 2024). Employee competency can help companies build formal supply chain collaboration, enabling every employee and
partner to quickly understand the supply chain (Baah et al., 2022).

Standard business processes within a company are crucial for producing quality products and maintaining process continuity
(Baghirov & Zhang, 2024). Companies consistently strive to optimize capital-intensive assets by increasing efficiency and
responsiveness. Companies that can rapidly adapt with robust systems and highly skilled employees can improve
organizational performance (Amelia et al., 2024). Employees with the appropriate intellectual capital can drive product
innovation (Campos et al., 2022). Companies use modern technology, requiring employees to be ready to use it optimally to
develop new products. Companies have invested heavily in technology, requiring workers capable of utilizing it to achieve
high levels of product innovation in the manufacturing industry (Zheng et al., 2024). Companies that maintain adequate key
personnel with high levels of operational expertise and modern technology can sustain processes, resulting in competitiveness
(Al-Omoush et al., 2022). Continuous knowledge transfer between employees within a company is essential to maintain the
flow of ideas for developing new products (Hartono et al., 2023). Companies can create new products to meet market needs,
drawing on employees' intellectual capital (Buenechea-Elberdin et al., 2024). Companies need to improve organizational
competency by providing adequate training for employees to produce product variations that align with market trends (Song
et al., 2024).

Established supply chain collaboration can impact product innovation (Li, 2021). Companies can rapidly provide suppliers
with information to obtain materials for new product development (Basana et al., 2024). Coordination between companies
and external partners in running a business focuses not only on financial transactions but also on the impact on innovation
(Tarigan, 2025). Collaboration between companies and suppliers can involve receiving initial customer orders to ensure the
provision of appropriate components (Boscari et al., 2024). Involving suppliers from the outset enables companies to adapt
to market trends, thereby improving performance quickly (Panahifar et al., 2018). Companies can collaborate with external
partners to increase product volume and ensure adequate product variety. Product innovation can be facilitated by a company's
high level of trust in external collaborators, achieved through the establishment of an integrated system that enables the
exchange of high-quality information (Yu et al.,, 2021). Company performance can increase flexibility due to strong
collaboration with external partners (Baah et al., 2022). Many fisheries companies in Indonesia still employ employees with
undergraduate degrees to manage their production processes. Information and communication technology has been widely
used in fisheries, particularly in fish processing, to meet export demand from various countries (Marwa et al., 2024).
Indonesia has a vast supply of fish as a raw material, given its predominantly marine territory. Indonesia's waters currently
hold abundant, high-potential natural resources that contribute to economic growth. Based on the explanation above, the
research objectives are: first, the effect of intellectual capital on supply chain collaboration, and product innovation in
fisheries companies. Second, the effect of environmental dynamism to supply chain collaboration, and product innovation in
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fisheries companies. Third, to examine the effect of supply chain collaboration to product innovation, and fisheries company
performance.

2. Literature review and the relationship between research concepts
2.1. Intellectual capital on supply chain collaboration and product innovation.

Intellectual capital, which represents employee competency, can improve communication and integration with external
partners in building supply chain collaboration (Chen & Chen, 2022). Employees' experience in effectively executing
processes facilitates information sharing and enhances supply chain collaboration. The resulting cross-functional
coordination enables effective execution of business processes, with employees committed to fostering collaboration (Al-
Omoush et al., 2022). Employees' ability to communicate with external partners enables companies to engage external
partners in resolving operational issues (Zheng et al., 2024). Human capital and structural capital positively impact supply
chain collaboration (Amelia et al., 2024). Increased intellectual capital tends to be higher, leading to shared goals and
direction for company development, making it easier to establish supply chain collaboration, which impacts business
performance (Baah et al., 2022).

A company's intellectual capital can drive excellence in the development of new products (Wang et al., 2021). Companies
can foster an environment where key personnel can share knowledge with other employees, thereby accelerating product
innovation (Li, 2021). Employee creativity in a company can enable rapid problem-solving and lead to a wide variety of
products (Xu et al., 2024). Companies with highly experienced employees possess the appropriate skills as intellectual capital,
which influences product innovation (Campos et al., 2022). A company's organizational culture facilitates the easy sharing
of knowledge among employees, thereby driving product innovation (Buenechea-Elberdin et al., 2024). Employees' ability
to utilize modern technology can impact the development of new products that meet customer needs. A company's
information technology, as a form of intellectual capital, can result in product innovation and strong supply chain
collaboration (Song et al., 2024). The ability of company management to control intellectual capital influences product and
process innovation (Beltramino et al., 2022).

Employee competence in maintaining product consistency can result in an efficient production process with high variation.
Employees' intellectual capital, through adequate knowledge, drives new product development for the company (Al-Omoush
et al., 2022). Adequate employee knowledge of product design for customers can result in product innovation (Jimenez-
Jimenez et al., 2019). Internal company coordination, a form of intellectual capital that involves sharing product
characteristics, can result in products that precisely meet consumer needs, thereby constituting adequate innovation (Ali et
al., 2023). A company's ability to implement applicable ideas can lead to new products aligned with market preferences (Ali
et al., 2023). A company's ability to understand the voice of the customer can lead to product innovations that are relevant to
their needs (Zheng et al., 2024). Based on the explanation above, the first hypothesis (H1) and the second hypothesis (H2)
can be established:

Hu: Intellectual capital influences supply chain collaboration in fisheries companies.
Ha: Intellectual capital influences product innovation in fisheries companies.

2.2. Environmental dynamism on supply chain collaboration and product innovation

Environmental dynamism is a sudden, unpredictable change that occurs externally to a company and requires it to respond
quickly (Pang et al., 2026). Environmental dynamism, which occurs with changes in customer demand for a company's
products (Segbotangni et al., 2025), increases supply chain collaboration by enabling better communication with suppliers
(Jum'a et al., 2025). Changes in customer orders put pressure on the company's internal coordination during the production
process (Abdulameer & Ibrahim, 2026). Environmental dynamism, driven by changes in technology use that affect process
innovation, presents an opportunity for companies to increase production capacity, thereby enabling effective supply chain
coordination (Sai et al., 2025). The use of new technology can anticipate and align environmental dynamism with well-
functioning supply chain collaboration (Chen et al., 2023). Environmental dynamism, coupled with the creation of new
technologies, requires strong internal collaboration within companies to align with business opportunities (Farrukh Shahzad
et al., 2025). Strong supply chain collaboration enables companies to quickly obtain information about the external
environment, thereby allowing them to adapt appropriate strategies to environmental uncertainty (Arslan & Can, 2025;
Boscari et al., 2024).

Environmental dynamism, which is difficult to predict, occurs when trends shift, requiring companies to produce innovative
products (Xiong et al., 2025). Companies need to generate new ideas amid environmental dynamism to develop new products.
Dynamic capabilities are developed in companies by fostering a sense of strategic change to identify opportunities or threats
using modern technology (Mohammad, 2019; Ali et al., 2023). The company's ability to develop sensing capabilities to
understand existing opportunities is a rapid means of adapting to an unstable environment (Pang et al., 2026). Companies
can make a strong learning process in understanding external changes by creating innovative products that meet market needs
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(Campos et al., 2022). Product innovation by companies in terms of product quality can provide organizations with the
certainty needed to compete amid rapid environmental dynamism (Boscari et al., 2024). Based on the explanation above, the
first hypothesis (H3) and the second hypothesis (H4) can be established:

Hs: Environmental dynamism influences supply chain collaboration in fisheries companies.
Ha: Environmental dynamism influences product innovation in fisheries companies.

2.3. Supply chain collaboration, product innovation, and operational performance

Supply chain collaboration can combine accurate information into cross-organizational knowledge to plan products that meet
customer demand and product design (Pham et al., 2023). Strong coordination between supply chain members results in high
production feasibility (Yu et al., 2021). Companies obtain rapid information on process capabilities and supplier material
availability, enabling them to control production flow (Sharma & Joshi, 2023). Companies can involve suppliers early in
improving quality by including them in product planning and design to align with the market. Collaboration with customers
allows companies to understand product trends and customer needs (Buranasiri et al., 2024). Companies can conduct accurate
forecasting when they have strong coordination (Panahifar et al., 2018). Collaboration with distributors, retailers, and
customers can help more quickly understand product feature requirements (Baah et al., 2022). Strong supply chain
collaboration can align production capacity and product variety with external partner conditions. Sharing information is the
foundation for companies working with external partners to produce joint decisions that drive rapid innovation (Jimenez-
Jimenez et al., 2019).

Supply chain collaboration impacts a company's operational performance (Panahifar et al., 2018). A company's operational
performance is a measure of the achievements generated by business activities and the benefits it derives from collaboration
(Amelia et al., 2024). More effective and efficient use of resources within an organization will impact a company's operational
performance. Established supply chain collaboration allows information sharing among supply chain members to make joint
decisions, impacting operational stability and sustainable performance (Boscari et al., 2024). Supply chain collaboration,
which enables process integration with partners, improves operational performance with faster market response (Chen &
Chen, 2022). Strong coordination among supply chain members can align plans and ensure timely product delivery. Cross-
organizational problem-solving ensures continuous operations and enables management of lead times in line with the plan.
Communication between companies with partners, as a form of coordination, impacts operational performance by reducing
inventory costs (Buranasiri et al., 2024). A company's collaborative strengths can foster strong partnerships, leading to greater
process efficiency and synergy across functions. Coordination between the company and external partners can be more
precise when implementing information technology, thereby improving operational performance by establishing strong
controls and ensuring effective operations (Basana et al., 2024).

Companies maintain a competitive advantage in global conditions by relying on product innovation (Campos et al., 2022).
Improving unique product designs can impact operational performance as the company's market grows. The quality of
products produced by companies improves when operational processes are continuously monitored and controlled, reducing
defective products and rework (Wang et al., 2021). A company's ability to maintain stable operational performance by
developing new products. Strong operations for a company can be achieved when the products produced are easier to produce
and supported by the technology used. Continuous process and product innovation, the result of company management
commitment, impacts process accuracy and high efficiency (Beltramino et al., 2022). Product innovation, when well-
considered and process-ready, can improve operational performance by increasing production output (Buenechea-Elberdin
et al., 2024). Supply chain members' participation in providing new materials for product development can improve
operational performance (Song et al., 2024).

Hs: Supply chain collaboration influences product innovation in fisheries companies.
He: Supply chain collaboration affects the operational performance of fisheries companies.
H7: Product innovation affects the operational performance of fisheries companies.

Based on the explanation above, the research conceptual framework is shown in Fig. 1. Also, the indirect research
hypothesis can be determined, namely:

Hs:  Intellectual capital influences operational performance through product innovation.

Ho:  Intellectual capital influences operational performance through supply chain collaboration.

Hio:  Environmental dynamism influences operational performance through supply chain collaboration.

Hu: Environmental dynamism influences operational performance through product innovation.

Huz:  Intellectual capital influences operational performance through product innovation and supply chain collaboration.

Hiz:  Environmental dynamism influences operational performance through product innovation and supply chain
collaboration.



Z. Abidin et al. /Journal of Project Management 11 (2026) 903

Product
Innovation

Intellectual
capital

Operational
Performance

Environmental
Dynamism

Supply chain
collaboration

Fig. 1. Research conceptual framework

3. Research Methods

The research data used for follow-up were practitioners who are members of the Association of Tuna Longline Indonesian
(ATLI). Practitioners in middle- and top-management roles were responsible for distributing questionnaires to companies.
The study describes the relationship between research variables by testing the research hypothesis. The study establishes a
causal relationship consisting of environmental dynamism, intellectual capital, supply chain collaboration, product
innovation, and operational performance. The questionnaire is distributed to tuna association members as part of data
collection. The questionnaires were measured on a Likert scale, with responses ranging from 1 = strongly disagree to 5 =
strongly agree. Measurement items were created by first defining the operational research variables.

The independent variables consist of environmental dynamism and intellectual capital. Environmental dynamism is a sudden,
unexpected change in the external environment that forces organizations to adapt and compete. The measurement items used
for environmental dynamism are the number of products requested by customers (ED1) (Ségbotanni et al., 2025; Chen et al.,
2023; Mohammad, 2019), the variance of products requested by customers (ED2) (Jum’a et al., 2025; Mohammad, 2019),
changes in the price of products ordered by customers (ED3) (Ségbotanni et al., 2025), the ability of suppliers to provide raw
materials according to demand (ED4) (Ségbotanni et al., 2025; Jum’a et al., 2025; Mohammad, 2019) and changes and
developments in the use of new technologies (ED5) (Chen et al., 2023). Intellectual capital is the ability and competence of
intangible resources owned by a company that contribute to creating value. The measurement items used for intellectual
capital by adopting research from Al-Omoush et al. (2022) and Zheng et al. (2024) which are adjusted to the research object
are employee expertise in carrying out business activities (IC1), employee skills in working (IC2), employee ability to share
knowledge (IC3), employee discipline in carrying out work activities (IC4), and employee high ability to collaborate (IC5).

Research has identified supply chain collaboration and product innovation as intervening variables. Supply chain
collaboration is a company's ability to collaborate across its upstream and downstream supply chains to create value and
increase competitiveness. The measurement items used for supply chain collaboration are the company's ability to share
information with external partners (SCC1) (Chen et al., 2023; Jimenez-Jimenez et al., 2019), the company's ability to build
regular coordination/communication with external partners (SCC2) (Buranasiri et al., 2024; Jimenez-Jimenez et al., 2019;
Amelia et al., 2024), the company's ability to resolve problems with external partners (SCC3) (Buranasiri et al., 2024;
Jimenez-Jimenez et al., 2019), the company's ability to conduct continuous evaluations with external partners (SCC4)
(Buranasiri et al., 2024; Jimenez-Jimenez et al., 2019), and the company's ability to involve external development partners
(SCC5) (Chen et al., 2023; Amelia et al., 2024). Variable product innovation is a company's ability to create products that
provide customers with added value, thereby increasing the company's competitiveness. The measurement items used for
product innovation are the number of product innovations carried out by the company as a whole increasing (PI1) (Xiong et
al., 2025; Jimenez-Jimenez et al., 2019; Beltramino et al., 2022), the company's ability to update product designs according
to customer needs (P12) (Baghirov & Zhang, 2024; Xiong et al., 2025), the company's ability to increase production capacity
or reduce cycle time (PI3) (Xiong et al., 2025; Beltramino et al., 2022), the company's ability to utilize renewable technology
(PI4) (Beltramino et al., 2022) and the company's ability to improve product quality (PIS) (Baghirov & Zhang, 2024; Xiong
etal., 2025). The endogenous variable of operational performance is the achievement produced by the company with business
operational activities in a specific period. Measurement items for operational performance are the company's ability to
increase sales (OP1) (Yu et al., 2021; Pham et al., 2023; Mohammad, 2019), the company's ability to manage flexible
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operations (OP2) (Yu et al., 2021; Pham et al., 2023), the company's ability to fulfill customer orders through strong
relationships (OP3) (Pham et al., 2023; Mohammad, 2019; Al-Omoush et al., 2022), the company's ability to reduce
operational costs (OP4) (Yu et al., 2021; Pham et al., 2023), and the company's ability to increase productivity (OP5)
(Mohammad, 2019; Al-Omoush et al., 2022).

Data processing in the study used SmartPLS version 4, which was licensed to test the causal relationships among the research
variables. PLS data analysis by conducting outer model and inner model tests. The measurement model for the outer model
tests the validity and reliability of the study. Validity testing is considered valid if the loading factor is greater than 0.500.
For the second stage of validity, discriminant validity is confirmed by cross-loadings > 0.500 and by AVE (Average Variance
Extracted) values> 0.500, with the square of the correlation between constructs > 0.500. Reliability is demonstrated by
composite reliability> 0.700 and Cronbach's alpha > 0.700.

The inner model is used to predict the relationship between latent variables by assessing the variance it explains and
determining its significance. The inner model is performed by obtaining the coefficient of determination (R).?used to explain
the influence of variables that have a substantive influence. The next stage, obtaining the predictive relevance value, serves
to validate the model. This measurement is suitable when Q2> 0, indicating that the model has predictive relevance. The final
inner test is hypothesis testing, a step taken to confirm the validity of the proposed hypothesis. The research hypothesis test
is declared accepted if the t-statistic is > 1.96 or the p-value is <0.05.

4. Analysis and discussion

The questionnaire distribution has been carried out by researchers to practitioners who are members of the Association of
Tuna Longline Indonesian (ATLI). The questionnaire distribution yielded 90 respondents from field practitioners involved
in operations. The practitioners in the field are in middle- and top-management positions and understand environmental
dynamism and intellectual capital better. The respondents, by gender, were male 63 people (70%) and female 27 people
(30%). The respondents' educational backgrounds were as follows: 17 people (17%) completed senior high school, 72 people
(80%) completed undergraduate studies, and 1 respondent (1%). Respondent profiles based on length of work were less than
3 years, totaling 28 respondents (31%), between 3 - 5 years, totaling 14 respondents (16%), work experience between 6 - 10
years, totaling 26 respondents (29%), and more than 10 years, consisting of 22 respondents (24%). Respondents were
categorized by position in the company at the supervisor and officer levels as middle managers: 81 respondents (90%) and 9
respondents (10%). The following data processing stage ensured data validity, and the data were analyzed using SmartPLS
version 4 for outer loading testing. In addition, a descriptive analysis of the research was conducted, as shown in Table 2.

Table 2
Mean value and outer model test
Variable/Item Measurement Mean Loading AVE Cronbach Composite
Factor Alpha Reliability

Environmental dynamism 3.7044 0.513 0.773 0.840
ED1 3.6000 0.693

ED2 3.6333 0.687

ED3 3.7222 0.784

ED4 3.8667 0.644

EDS 3.7000 0.766

Intellectual capital 4.0733 0.689 0.887 0917
ICI1 4.0111 0.845

1C2 4.0556 0.873

1C3 3.8889 0.823

C4 4.1889 0.816

IC5 4.2222 0.792

Supply chain collaboration 3.9978 0.638 0.856 0.897
SCCl1 3.7667 0.687

SCC2 4.0889 0.779

SCC3 4.3556 0.797

SCC4 3.8556 0.814

SCC5 3.9222 0.901

Product innovation 3.7066 0.683 0.881 0914
PD1 3.6333 0.861

PD2 3.4889 0.874

PD3 3.9889 0.710

PD4 3.4886 0.920

PD5 3.9333 0.745

Operational performance 3.9600 0.615 0.835 0.886
OP1 4.1556 0.837

OP2 3.8000 0.742

OP3 4.0778 0.532

OP4 3.9000 0.870

OP5 3.8667 0.885
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Based on Table 2, the mean value for environmental dynamism perceived by practitioners in the Indonesian fisheries industry
is 3.7044, with measurement item means ranging from 3.6000 to 3.8667. This condition indicates that practitioners observe
external changes in the company, driven by customer orders, including quantity, quality, product variance, price, the
smoothness of raw materials, and the use of relatively stable technology. External changes do not significantly disrupt the
company's operational processes. The mean value for intellectual capital is 4.0733, with the measurement items ranging from
3.8889 to 4.2222. Intellectual capital, as practitioners state, has the ability and expertise to perform work effectively.
Practitioners stated that the highest intellectual capital lies in employees' strong ability to collaborate and their discipline in
performing work activities.

The mean value of supply chain collaboration was 3.9978, with measurement items ranging from 3.7667 to 4.3556. Supply
chain collaboration formed internally and externally by the company has been running well and adequately. Practitioners
stated that they collaborated with external partners to resolve conflicts, actively involving suppliers and customers. The
company's ability to share information, build good communication, and conduct continuous evaluation. The mean value of
product innovation perceived by practitioners of fisheries processing operations was 3.7066, with measurement items ranging
from 3.4886 to 3.9889. This condition indicates that product innovation in Indonesian fisheries processing companies has not
changed much. A value in the medium category suggests that the processing company has met customer demand by providing
products of the specified quantity and quality. The research object relies more on existing technology, with new technologies
used. The results of processing are mostly semi-finished products, and only catches are directly exported to other countries.
The mean operational performance score was 3.9600, with the mean measurement items ranging from 3.8000 to 4.1556.
These results indicate high operational performance, indicating the company's ability to increase sales and fulfill customer
orders through strong relationships.

The results of the validity and reliability tests shown in Table 2 have met the requirements. Validity tests for all items in the
environmental dynamism, intellectual capital, supply chain collaboration, product innovation, and operational performance
variables are supported by loading factor values above 0.500, and the lowest AVE for environmental dynamism is 0.513
(>0.500). Reliability testing for all variables has met the requirements: Cronbach's Alpha and composite reliability have
exceeded 0.700, indicating reliability. The results of data processing for the outer model meet the requirements, proceed to
test the inner model by calculating R-square and Q-square. PLS data analysis yielded R2 values of 0.524, 0.733, and 0.479
for the supply chain collaboration variable, product innovation, and operational performance, respectively. The Q value’can
be calculated by 1 — [(1 —rscc?) x (1 —1p?) x (1 —10p?) = 1 = [(1 - 0.524) x (1 —0.733) x (1 — 0.479) = 0.9338 = 93.38 %. The
result of this number is greater than 0, thus indicating that the model has predictive relevance. This indicates that the model
is predictive. The testing of the research hypothesis and the magnitude of the influence between the variables are shown in
Fig. 2 and Table 2.
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Fig. 2. Complete structural model of PLS Version 4

The results of PLS data processing for the first hypothesis, that intellectual capital influences product innovation, show a
value of 0.204, a t-statistic of 2.571 (>1.96), and a p-value of 0.010 (<0.05), and are accepted. This indicates that intellectual
capital influences product innovation in Indonesian fishery processing companies. Intellectual capital owned by company
employees is reflected in high employee effort and the discipline they demonstrate in carrying out work activities, which
impact product innovation, production capacity, and product quality. Intellectual capital becomes capital for companies to
produce product innovation (Wang et al., 2021; Xu et al., 2024; Campos et al., 2022; Buenechea-Elberdin et al., 2024;
Beltramino et al., 2022; Al-Omoush et al., 2022; Jimenez-Jimenez et al., 2019; Ali et al., 2023; Zheng et al., 2024).

The second hypothesis, intellectual capital, has a 0.472 effect on supply chain collaboration with a t-statistic of 4.794 (>1.96)
and a p-value of 0.000 (<0.05), and is accepted. This indicates that intellectual capital influences supply chain collaboration
in fishery processing companies. The intellectual capital of company employees enhances supply chain collaboration by
involving external partners in product development and problem-solving. The results of this study support research that states
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that intellectual capital influences supply chain collaboration (Chen & Chen, 2022; Al-Omoush et al., 2022; Zheng et al.,
2024; Amelia et al., 2024; Baah et al., 2022).

Table 2

Results of research hypothesis testing
Hypothesis Testing Path Coefficients T-statistics P-values
IC — PI(H1) 0.204 2.571 0.010
IC — SCC (H2) 0.472 4.794 0.000
ED — PI (H3) 0.005 0.070 0.944
ED — SCC (H4) 0.319 3.660 0.000
SCC — PI (H5) 0.709 10.052 0.000
SCC — OP (H6) 0.300 2.404 0.016
PI — OP (H7) 0.453 3.859 0.000
IC — PI — OP (HS) 0.093 2.186 0.029
IC — SCC — OP (H9) 0.142 2.141 0.032
ED — SCC — OP (H10) 0.096 1.966 0.049
ED — PI — OP (H11) 0.002 0.069 0.945
IC — SCC — PI — OP (H12) 0.152 2.704 0.007
ED — SCC — PI — OP (H13) 0.102 2.263 0.024

The third hypothesis, environmental dynamism, influences product innovation by 0.005 with a t-statistic of 0.007 (<1.96)
and a p-value of 0.944 (>0.05), and is rejected. This indicates that environmental dynamism does not have a significant effect
on product innovation in fisheries processing companies. The current environmental dynamism cannot directly influence
product innovation because customer demand has not yet changed significantly, and raw materials remain abundant in
Indonesian waters. The results of the study support research stating that product innovation can be suppressed when
environmental dynamism is uncertain (Pang et al., 2026; Campos et al., 2022; Boscari et al., 2024). The study found that
environmental dynamism does not affect product innovation, which supports research (Xiong et al., 2025; Mohammad, 2019;
Ali et al., 2023).

The fourth hypothesis, environmental dynamism, influences supply chain collaboration with a coefficient of 0.319, a t-
statistic of 3.660 (>1.96), and a p-value of 0.000 (<0.05), which is accepted. This indicates that environmental dynamism
influences supply chain collaboration in fishery processing companies. The current environmental dynamism in product
pricing, driven by customer-ordered changes and shifting supply chain conditions due to political instability and war, affects
supply chain collaboration by requiring external partners to help solve the company's problems. The results of the study
support previous studies, which state that environmental dynamism has an effect on increasing or as pressure for supply chain
collaboration (Ségbotangni et al., 2025; Abdulameer & Ibrahim, 2026; Jum'a et al., 2025; Sai et al., 2025; Chen et al., 2023;
Farrukh Shahzad et al., 2025; Arslan & Can, 2025; Boscari et al., 2024).

The fifth hypothesis, supply chain collaboration, influences product innovation (0.709), with a t-statistic of 10.052 (>1.96)
and a p-value of 0.000 (<0.05), and is accepted. This indicates that supply chain collaboration influences product innovation
in fishery processing companies. Supply chain collaboration can be formed by involving external partners to solve the
company's problems and by sharing information to build coordination, thereby influencing product development by
increasing production capacity and product quality. The results of the study confirm those of prior studies showing that supply
chain collaboration influences product innovation (Pham et al., 2023; Buranasiri et al., 2024; Baah et al., 2022; Jimenez-
Jimenez et al., 2019).

The sixth hypothesis of supply chain collaboration is accepted, with a t-statistic of 2.404 (>1.96) and a p-value of 0.016
(<0.05). The operational performance is 0.300. This indicates that supply chain collaboration influences operational
performance in fishery processing companies. Supply chain collaboration within companies can yield efficient, effective
processes. The company's ability to involve external partners can reduce operational costs and increase company productivity.
The results of this study support previous studies that state that supply chain collaboration influences operational performance
(Panahifar et al., 2018; Amelia et al., 2024; Boscari et al., 2024; Chen & Chen, 2022; Buranasiri et al., 2024).

The seventh hypothesis, product innovation, has a 0.453 effect on operational performance with a t-statistic of 3.859 (>1.96)
and a p-value of 0.000 (<0.05), and is accepted. This indicates that supply chain collaboration impacts operational
performance in fisheries processing companies. Product innovation, which is driven by renewable technology within
companies, increases the number of product innovations, thereby improving operational performance by boosting sales and
fulfilling customer orders. The results of this study support previous studies that state that product innovation influences
operational performance (Campos et al., 2022; Wang et al., 2021; Beltramino et al., 2022; Buenechea-Elberdin et al., 2024;
Song et al., 2024).

The hypothesis is indirectly shown in H8-H13. The eighth hypothesis, intellectual capital, influences operational performance
through product innovation, with a coefficient of 0.093, a t-statistic of 2.186 (>1.96), and a p-value of 0.029 (<0.05). The
hypothesis is accepted. This indicates that intellectual capital influences operational performance through product innovation
in fishery processing companies. The ninth hypothesis, regarding the influence of intellectual capital on operational
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performance through supply chain collaboration, with a coefficient of 0.142, a t-statistic of 2.142, and a p-value of 0.032, is
accepted. This indicates that intellectual capital influences operational performance through supply chain collaboration in
fishery processing companies. The tenth hypothesis, environmental dynamism, influences operational performance through
supply chain collaboration, with a coefficient of 0.096, a t-statistic of 1.966, and a p-value of 0.049; it is accepted. This
indicates that environmental dynamism influences operational performance through supply chain collaboration in fishery
processing companies. The eleventh hypothesis, environmental dynamism, influences operational performance through
product innovation, with a coefficient of 0.002, a t-statistic of 0.069, and a p-value of 0.945, and is rejected. This indicates
that environmental dynamism does not significantly influence operational performance through product innovation in fishery
processing companies. The twelfth hypothesis, intellectual capital, influences operational performance through supply chain
collaboration and product innovation of 0.152 with a t-statistic of 2.704 and a p-value 0of 0.007, and is accepted. This indicates
that intellectual capital influences operational performance through supply chain collaboration and product innovation in
fishery processing companies. The thirteenth hypothesis, environmental dynamism, influences operational performance
through supply chain collaboration and product innovation of 0.102 with a t-statistic of 2.263 and a p-value of 0.024, is
accepted. This indicates that environmental dynamism influences operational performance through supply chain
collaboration and product innovation in fishery processing companies.

The company's ability to build intellectual capital by fostering strong collaboration among employees, employee discipline
in carrying out activities, and employee skills in their work has resulted in high operational performance. The company has
engaged external partners in development and problem-solving and maintained high product innovation by increasing the
number of product innovations, product quality, and production capacity. The company's operational performance is
determined by environmental dynamism through building strong supply chain collaboration. Improved operational
performance in fish processing companies is directly derived from product innovation and supply chain collaboration. This
situation has managerial implications for company managers, enabling them to share information with external partners and
engage in critical activities, thereby enhancing production capacity and quality. Companies focus on concrete collaboration
with external partners to jointly plan and coordinate optimal order quantities, which, in turn, affects material requirements.
Indonesian fish processing industry practitioners are developing problem-solving mechanisms across business functions and
organizations, impacting efficiency, quality, and order fulfillment accuracy. This is a crucial step for company management
to consider, including investment in intellectual capital. Strengthening intellectual capital is provided to employees through
adequate training to improve standardized employee competencies and incentives that can boost productivity. The resulting
intellectual capital can foster internal collaboration, enabling them to work in harmony with external partners, as this pathway
through collaboration and innovation has been proven to improve operational performance.

The business environment does not directly encourage product innovation; instead, it promotes strengthened supply chain
collaboration and impacts operational performance through it. This situation has consequences for companies, requiring them
to monitor market changes, customer orders, and prices to respond appropriately. A rapidly changing supply chain can
encourage and place intense pressure on companies to innovate quickly. External pressures can force organizations to
innovate rapidly, necessitating coordination across supply chain members to adapt quickly and precisely.

5. Conclusion

The company's ability to build intellectual capital as a form of strengthening internal capabilities with employee skills at
work, supported by high discipline and strong cooperation, influences supply chain collaboration. The company's ability to
manage intellectual capital and involve external partners in product development and problem-solving results in product
updates that suit customer needs with product variations and designs. The company's ability to develop innovative products
with the latest technology and maintain product quality can improve its performance. The dynamic global environment
determines increasingly uncertain business competition, impacting companies in responding to these changes. The company's
ability to build supply chain collaboration can align external changes with existing strengths, thereby enabling greater product
innovation. A dynamic business environment does not directly affect product innovation. Good supply chain collaboration
helps companies accelerate adjustments to production plans, maintain smooth supply, meet customer orders, increase
productivity, and ultimately have a tangible impact on operational performance. The strategy for improving company
performance is to strengthen intellectual capital and make it the basis for building consistent supply chain collaboration,
enhancing innovation, and driving more sustainable operational performance.
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