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ABSTRACT

Open innovation is increasingly recognized as a critical factor in the growth of platform businesses, while agent-
based modeling offers a practical approach to exploring development scenarios due to the complexity and dynamic
nature of these businesses. In this study, agents are classified as service receivers or service providers. Service
receivers are further classified as interactive/analytical or normal/indifferent, whereas service providers are
identified as active/interactive or normal/indifferent. These classifications account for all dimensions of
participation and the platform's operational environment.

Platform—agent interactions are modeled using attraction, facilitation, and adaptation mechanisms, whereas agent—
agent interactions are defined by positive or negative impacts. The model was designed using the Taguchi
experimental design method (Qualitek software) to generate four-level scenarios for key indicators, including
Absorptive capacity, networking and network management, knowledge and technical capacity, and collaborative
capability. The scenarios were then simulated using AnyLogic.

Results indicate that the optimal levels for attraction, networking, and technical capacity correspond to the fourth
level, while the third level is optimal for collaborative capability. The simulation further demonstrates that
implementing the optimal scenario enhances overall platform performance, yielding a value of 0.957. These
findings provide practical insights for managing platform-based businesses and contribute to a better
understanding of how to integrate open innovation with agent-based modeling to optimize platform growth.
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1. Introduction

Over the past few years, the structure of businesses has changed from traditional structures to a
platform. Alstyne and Parker (2017) define platform business as a new business model that
applies technology for making an interactive connection between people, organizations, and
resources that results in Value creation.

Platforms play a fundamental role in connecting service providers and receivers (Rochet and
Tirole, 2003), and platform businesses can create many opportunities that provide a new ground
for exchanging information and services and act as a critical driver for socio-economic change
(Meijerink and Keegan, 2019). It is critically important to develop an appropriate approach to
building platform businesses in a highly competitive and dynamic world.

Platform development has not been properly investigated though such important issues have
been explored as the nature of platform, the strategy and Dynamicsof platforms (Wan et al.,
2017), the consequences of using platform (Gawer and Cusumano, 2014), platform leadership
(Eisenmann et al., 2011), challenges and structural problems of platform (Hagiu and Wright,
2015). Moreover, Skold and Karlsson (2012) and Jagstedt and Persson (2019) argue that
platform development has not been properly understood, and that further investigation is
required to clarify the issue. Idea development refers to activities that lead to business
development (Golembiewski, 2017). Among the things that may help platform businesses to
achieve their development is open innovation.

Open innovation enables platform businesses to enhance their competences. It is evident that,
given the context and activities of platform businesses, open innovation may be an effective
solution to various challenges. Open innovation aims to leverage others’ findings in innovation
processes through formal or informal channels (Schwab et al., 2011). Huizingh (2011) believes
that open innovation initiatives are processes taken by managers for making decisions about the
time, way, aim, and method of cooperating with other partners.

Open innovation is now evidently playing a significant role in developing platform
businesses, but A precise model is needed to be designed. Simulation method is a highly
effective toolfor designing the model and identifying optimal scenarios to improve the business
process (Keller, 2004). Given the system's complexity, this study employs an agent-based
simulation as a practical solution. This method is a useful approach to modeling complex
systems and phenomena, as it enables designers to model the system by identifying the rules
governing agent behavior and to analyze and assess the behavior of the whole system as the

model output. In agent-based modeling, researchers can simulate their optimal model, Conduct
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experiments on the designed model, present experts’ opinions in the form of different scenarios
(Billari, 2015; Tylor, 2014; Silverman et al., 2013), and at the end, choose the best solution
from among the proposed scenarios and implement it.

Given the rapid growth and strategic significance of platform businesses, understanding how
to achieve sustainable, value-creating development remains a major challenge, owing to the
complexity and dynamism of these markets. This study addresses this challenge by integrating
open innovation with agent-based modeling, providing both theoretical insights and practical
guidance for platform managers. The primary objective of the research is to identify and
evaluate platform development scenarios and select the optimal strategy that maximizes value
creation. To achieve this, the research procedure comprises three main steps: first, platform
development scenarios are defined through open innovation; second, these scenarios are
formulated and analyzed in AnyLogic; and third, the modeling method is applied to select the
scenario with the highest overall desirability. The findings of this study contribute to a better
understanding of platform development processes and offer actionable insights for managers

seeking to optimize performance and growth in platform-based businesses.

2. Literature review and hypothesis development
2.1. Platform development

Platform businesses are among the business models that have attracted the attention of many
entrepreneurs. Platform is a broad, flexible concept; that is, different things for specific
applications can be considered as a platform. A platform is defined as a set of hardware,
software, and operating systems that the platform itself is a member of the software (Jovanovic
et al., 2022). Platforms provide the rules and infrastructures that facilitate interactions and
reduce transaction costs and inefficiencies. Moreover, platforms enable us to communicate with
people who are not close to us and to overcome the obstacles of previous years (Aloisi, 2016).
They enable a two-way or multi-way communication with a specific goal (Huotari and Ritala,
2017).

Since the number of platform businesses has increased over the last few decades (Yablonsky,
2018), going towards developing platform businesses is imperative. Business development
mechanism consists of a set of solutions that facilitate business development and make the
ground for entrepreneurs to improve their competitive position in the market.

To determine the platform development framework, first identify and conceptualize the

requirements, then design a model to guide the platform's development. As such, businesses
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like platform businesses operate in dynamic markets, they face serious challenges for achieving
success, and innovation can be the main solution. Simple innovation and established research
patterns, with closed boundaries on innovation and foreign knowledge in the current context,
would not be sufficient. A proposed model in this regard is open innovation (Bigliardi and
Dormio, 2012). It can also be said that research such as Mady et al. (2025), Nagy et al. (2025),
Li et al. (2025), Topalova et al. (2024), Raco et al. (2024) is mentioned in regard to Platform

development.

2.2. Open innovation

The increasing changes in business and competitiveness have led people to pay greater attention
to the role of innovation in business development. In this regard, open innovation was proposed
in the early 2000s that is now considered a new innovation paradigm (Virlee et al., 2015).
Today, applying open innovation is a must. It is the main driver of development and creation
of competitiveness, and a phenomenon that gains importance for platform businesses
increasingly. Open innovation is now increasingly used in many modern industries, such as
software (Henkel, 2006; Pykalainen, 2007; West and Gallagher, 2006) and electronics
(Chesbrough, 2007). It originates from a way of thinking and refers to businesses’ simultaneous
use of outward and inward knowledge flows to strengthen internal innovation and external use
(Chesbrough, 2017). The main logic of open innovation is managing the inbound mainstream
(inbound open innovation) and outbound (outbound open innovation), information, knowledge,
and technology, skills, and infrastructures for improving the internal innovation and
maximizing the use of external innovation in all types of businesses (Cheng and Shiu, 2015).
Chesbrough (2006) believes that open innovation is the purposeful use of incoming (internal)
and outgoing (external) flows of knowledge for accelerating innovation in the market and as
well as increasing the use of internal knowledge in external markets. These attitudes towards
innovation remove the clear boundary between a company and its environment, so its clear and
hard boundary fades (Chesbrough, 2006). It is noteworthy that open innovation is an
overarching subject and covers a wide range of concepts, but all structures can not necessarily
be adapted to the open innovation. So, applying open innovation to businesses is far more than
applying a simple management tool, but it requires adapting the business model with the
adopted strategy. Considering the aim of this research that focuses on the developing platform
businesses and also considering the nature of open innovation, the framework used in this study

is agent-based modeling. The aim is to present a comprehensive and accurate perspective for
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improving decision-making and planning for the development of platforms and boosting their
performance. It can also be said that research such as Sa et al. (2025), do Prado et al. (2025),

Obradovi¢ et al. (2021), and Barlatier et al. (2023) is mentioned in regard to open innovation.

2.3. Agent-based modeling

Simulation means Replicating systems in various scenarios (Brailsford et al., 2018) and
simulation techniques are very useful for identifying the alternative scenarios of improving
businesses’ process (Keller, 2004). Simulation models provide the opportunity of having
various decisions and analyzing their results with the aim of helping managers in making their
decisions. In this regard, agent-based modeling offers features suitable for simulating complex
social phenomena. It models clearly producing macro-level patterns by behaviors and also the
interaction of people at the micro-level. It is a bottom-up modeling approach, as it focuses on
the behavior of individual objects to derive the overall model. In agent-based modeling, by
using simple decision-making rules, one can describe complicated business phenomena
(Epstein and Axtell, 1996). According to Crooks and Heppenstall (2012), agent-based modeling
allows simulating the individual actions of various agents and assess the behavior and results
of the system over time. The purpose of agent modeling is to trace interactions among agents
in their virtual environment and to identify approaches that emerge from general behavioral
patterns (Sawhney et al., 2003).

According to Crooks et al. (2017), the most significant components of an agent-based model
are: Agents (the autonomous and independent component that have specific features, actions,
and goals); the modeling space (embraces all components of a modeling system except for
agents), interactions and communications between agents, environment, and agents
(interactions are non-linear as the overall behavior does not equal to the sum of the behavior of
all agents and the interactions are done by information exchange); the decision-making
procedure of agents (based on their limited rationality); the rules about the decisions of every
agent (learning or adaptation). It is worth noting that for simulating agent-based models,
software such as REPAST, SWARM, MASON, NETLOG, ANYLOGIC, and JADE can be
used. Each software has advantages and disadvantages and is used based on users' goals.
AnyLogic was used for this study. This software has a suitable graphic environment and can be
used for both agent-based models and dynamic systems, and as many users have applied the

software, it has been promoted; moreover, the user can easily get output from this software. It
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can also be said that research such as Rodriguez-Arias et al. (2025), Manhaes et al. (2025),
(Stummer, 2024), Ceh et al. (2022) is mentioned in the regard Agent-based modeling.

3. Methods

The study procedure, following the problem statement and identification of research objectives,
is summarized in Figure 1. The expert population consisted of specialists in platform businesses,
open innovation, and managers with practical experience in platform operations. Participants
were selected through purposive sampling and snowball sampling.

Step 1: Defining agents and interactions: Agents were classified as service receivers or
service providers. Service receivers were further classified as interactive/analytical or
normal/indifferent, while service providers were classified as active/interactive or
normal/indifferent. Interactions were modeled at two levels: Platform—agent interactions,
represented through attraction, facilitation, and adaptation mechanisms. Agent—agent
interactions are determined based on positive and negative impacts. The operational
environment and all dimensions of participation were also defined.

Step 2: Formulating scenarios of platform development. Key development indicators for
platform businesses that rely on open innovation were identified through an extensive literature
review. Scenarios were designed using the Taguchi experimental design method and
implemented in Qualitek software. Factors and their four levels were defined to represent
various combinations of Absorptive capacity, networking and network management,
knowledge and technical capacity, and collaborative capability.

Step 3: Designing the simulation model and implementing scenarios. An agent-based
simulation model was developed using AnyLogic software, based on the conceptual framework
of the study. Each scenario was implemented in the simulation environment, run, and its
effectiveness evaluated.

Step 4: Selecting the optimal scenario: Simulation results for each scenario were analyzed
using the Taguchi method in Qualitek to determine the optimal level for each development
indicator. The scenario that maximized the created value metric in the platform environment

was identified as the optimal scenario.
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Figure 1. The procedure of the study

4. Results

4.1. Determining agents

Agents may have different roles in the model. In this study, agents served as both service

receivers and service providers. Service receivers showed, based on collaborative behavior,

specific behaviors in terms of information searching, responsible behavior, personal interaction,

and service providers regarding collaborative behavior have specific characteristics in terms of

aspects of responsible behavior, personal interaction, informational behavior, and altruistic

behavior (taken from such studies as Chen and Raab, 2017; Yi and Gong, 2013). The agents

are defined as follows:

Service receivers are divided into two types of agents: “interactive and analytical service
receivers” and “normal and indifferent service receivers regarding all dimensions of
participation.

Service providers are divided into “active and interactive service providers” and
“normal and indifferent service providers regarding all dimensions of collaboration™.
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4.2. Interaction between platform and agents

Platforms are used to enable mutual communication and facilitate interactions between service
providers and recipients. So, one can say that for making interaction with agents, platforms
should consider the following things (Parker et al. 2016):

e Attraction: Creating a mechanism for attracting service providers and receivers;

e Facilitation: The interactions and communication between service providers and service
receivers should be facilitated.

e Adaptation: Using the information about service providers and receivers, make a useful
adapting relationship between them.

4.3. Interaction between agents

Here, considering the four types of service providers and receivers defined by collaborative
behavior, the relationships among the four agents are described.

e For the interaction between service providers and each other, as well as between service
providers and receivers (positive/negative), favorable effects are taken into
consideration.

e For the interaction between the service providers and service receivers, positive and
negative effects of Opposing nature are taken into consideration.

4.4. Formulating scenarios

The Taguchi experiment design method and Qualitek software (used for Taguchi experimental
design) were used for formulating scenarios. So, the final four indicators of platform business
development via using open innovation were determined through deep and extensive study on
theoretical foundations and research background to be Absorptive capacity, Networking and
network management capacity, knowledge and technical capacity, and collaborative capability
(Van Lancker et al., 2019; Lyu et al., 2019; Ibrahimov, 2018; De Oliveira et al., 2017; Cheng
et al., 2016; Michelini et al., 2015; Brunswicker and Ehrenmann, 2013; Mu and Di Benedetto,
2012; Chesbrough, 2006). Considering the opinion of experts, four levels (Level 1 between 0
and 0.25, Level 2 between 0.25 and 0.50, Level 3 between 0.50 and 0.75, and Level 4 between
0.75 and 1) were determined for every indicator. The study, therefore, has four indicators with
four levels for the design of Taguchi experiments. They were then entered into Qualitek
software. Table 1 presents the final output of this step: the scenarios developed by the Taguchi

experimental design method, comprising sixteen scenarios.
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Table 1. The results of the design of Taguchi L16

Collaborative capability Kno.wledge an.d Networking and netvs;ork Absorp-tive Scenario
technical capacity management capacity capacity
0-0.25 0-0.25 0-0.25 0-0.25 1
0.25-0.50 0.25-0.50 0.25-0.50 0-0.25 2
0.50-0.75 0.50-0.75 0.50-0.75 0-0.25 3
0.75-1 0.75-1 0.75-1 0-0.25 4
0.50-0.75 0.25-0.50 0-0.25 0.25-0.50 5
0.75-1 0-0.25 0.25-0.50 0.25-0.50 6
0-0.25 0.75-1 0.50-0.75 0.25-0.50 7
0.25-0.50 0.50-0.75 0.75-1 0.25-0.50 8
0.75-1 0.50-0.75 0-0.25 0.25-0.50 9
0.50-0.75 0.75-1 0.25-0.50 0.25-0.50 10
0.25-0.50 0-0.25 0.50-0.75 0.25-0.50 11
0-0.25 0.25-0.50 0.75-1 0.25-0.50 12
0.25-0.50 0.75-1 0-0.25 0.75-1 13
0-0.25 0.50-0.75 0.25-0.50 0.75-1 14
0.75-1 0.25-0.50 0.50-0.75 0.75-1 15
0.50-0.75 0-0.25 0.75-1 0.75-1 16

As the significance of each of the platform development indicators using open innovation is
different from the other one, a researcher-made questionnaire was made considering the
scenarios. The questionnaires were distributed among twelve members of the expert
community. The collected data were summed, defuzzified using the center-of-gravity method,
and entered into Qualitek software. Variance analysis was performed, and the percentage of
participation for each development indicator on the platform was determined. Finally, using the
normalization method (introduced by Saaty), the importance level of each indicator was

determined. Table 2 presents the weights of each indicator.

Table 2. The normalized weight of the indicators of platform development

Significance Platform development indicators using open innovation
25.65 Absorptive capacity
22.2 Networking and network management capacity
44.95 Knowledge and technical capacity
7.2 Collaborative capability

Table 2 shows that “knowledge and technical capacity” is 44.95% important, “Absorptive
capacity” is 25.65% important, “Networking and network management capacity” is 22.2%

important, and “participatory capability” is 7.2% important.

4.5. Designing the conceptual model of research
Based on the explicit assumptions and the reviewed literature, a conceptual model was
developed to explain the model's structure and implementation stages. Figure 2 shows the

conceptual model.
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Figure 2. Conceptual model of the research

4.6. Implementing the conceptual model in the AnyLogic software

The conceptual model of this research was implemented in AnyLogic software. The unique
feature of this model is its high flexibility. The modeling environment of this research is a
platform, and the agents are two service providers (active and interactive; normal and
indifferent across all dimensions of participation) and two service receivers (interactive and
analytical; normal and indifferent across all dimensions of participation). Several factors were
considered for each agent. In the next step, since the agents in the agent-based model interact
and communicate with other agents and the surrounding environment, the behavior of each
agent was defined in the form of a state chart. Figure 3 shows the state charts for agents that

provide and receive services.
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Figure 3. State chart of service provider and service receiver agents

Just before running the model and examining scenarios, the necessary settings were
configured using the software's analytical tools, so the agent-based model was prepared for
implementation. During the execution stage, the conditions are considered, and each scenario
is investigated. After executing each of the sixteen scenarios formulated in AnyLogic and

analyzing the results, the output is presented in a table. Table 3 shows the effectiveness of the

scenarios.
Table 3. The effectiveness of scenarios
Percentage of created value
Normal and indifferent Active and ol Interactional .
. . . . Normal and indifferent . Scenarios of
service providers interactive . . . and Analytic
. . service receivers regarding . platform
regarding all service . . Service
. . . all dimensions of . development
dimensions of providers articipation (SRNT) Receivers
participation (SPNI) (SPAI) particip (SRIA)
0.30 0.52 0.31 0.47 1
0.61 0.84 0.59 0.79 2
0.79 0.95 0.77 0.91 3
0.89 0.98 0.87 0.97 4
0.64 0.87 0.61 0.81 5
0.60 0.84 0.56 0.78 6
0.86 0.97 0.85 0.96 7
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Percentage of created value
Normal and indifferent Active and - Interactional .
. . . . Normal and indifferent . Scenarios of
service providers interactive . . . and Analytic
. . service receivers regarding . platform
regarding all service . . Service
. . . all dimensions of . development
dimensions of providers articipation (SRNT) Receivers
participation (SPNI) (SPAI) particip (SRIA)
0.85 0.97 0.83 0.94 8
0.80 0.95 0.79 0.93 9
0.87 0.98 0.87 0.97 10
0.70 0.91 0.68 0.85 11
0.81 0.96 0.80 0.93 12
0.87 0.97 0.86 0.97 13
0.83 0.97 0.83 0.95 14
0.84 0.97 0.82 0.95 15
0.80 0.95 0.78 0.93 16

Since Absorptive capacity of the first scenario is 0-0.25, Networking and network
management capacity is 0-0.25, knowledge and technical capacity is 0-0.25 and collaborative
capability is 0-0.2 is (Table 1, the results of Taguchi experiments design method), at first the
average of each interval (the average of the upper limit and the lower limit of each interval) was
measured. In the first scenario, the value-Absorptive capacity is 0.125, Networking and
network-management capacity is 0.125, knowledge and technical capacity is 0.125, and
collaborative capability is 0.125. Because the importance of each item varies and taking into
account the results of previous steps (Table 2: normalized weights of platform development
indicators), the measured values were multiplied by their respective importance levels. For the
first scenario, the values of Absorptive capacity, Networking and network management
capacity, knowledge and technical capacity, and collaborative capability are 0.0321, 0.0278,
0.0562, and 0.009, respectively. Here, the values were entered into AnyLogic as model
parameters for the first scenario. The output includes the percentage of the created value. The
output of the first scenario 1s 0.52 for active and interactive service providers, 0.30 for normal
and indifferent service providers regarding all dimensions of participation, 0.47 for interactive
and analytical service receivers, and 0.31 for normal and indifferent service receivers regarding
all dimensions of participation. Figure 4 shows the output of the first scenario in AnyLogic.

Moreover, the procedure of all other scenarios (16 scenarios) is the same.
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Figure 4. The result of the first scenario

4.7. Formulating the optimal scenarios

The results of formulating the scenarios using the Taguchi method (Table 3, the effectiveness
of the scenarios) were analyzed by Qualitek software. Table 4 shows the main impacts of
platform development indicators: Absorptive capacity, Networking and network management

capacity, knowledge and technical capacity, and collaborative capability for all measured

levels.
Table 4. The main impacts of platform development indicators in all levels
LMax — Level | Level | Level | Level Indicators of platform development using open
LMin 4 3 2 1 innovation
2.491 -1.055 | -1.405 | -2.099 | -3.546 Absorptive capacity
2.384 -1.073 | -1.417 | -2.157 | -3.457 Networking and network management capacity
3.205 -0.773 | -1.205 | -2.148 | -3.978 Knowledge and technical capacity
1.324 -1.647 | -1.641 | -1.851 | -2.965 Collaborative capability

Table 4 shows that the optimal level for every indicator of platform development using open
innovation is the one in which the main effects are greater. So, the optimal level for the agents

of platform development was identified. Table 5 shows the optimal scenario.

Table 5. The optimal scenario

. - Knowledge and Networking and Absorptive Factors of platform
Collaborative capability . . network management .
technical capacity . capacity development
capacity
Level 3 Level 4 Level 4 Level 4 The optimal level
0.5-0.75 0.75-1 0.75-1 0.75-1
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Table 5 shows that in the optimal scenario, the Absorptive capacity is at the fourth level

(0.75-1), Networking and network management capacity is at the fourth level (0.75-1),

knowledge and technical capacity is at the fourth level (0.75-1), and collaborative capability is

at the third level (0.5-0.75). It is worth noting that the optimal scenario obtained at this stage is

not among the sixteen scenarios formulated. Here, the optimal scenario is entered into the model

in AnyLogic to ensure model validity. In the designed model, the value of each tool of platform

development that is 0.2244 for Absorptive capacity, 0.1943 for Networking and network

management capacity, 0.3933 for knowledge and technical capacity, and 0.045 for collaborative

capability was entered into AnyLogic software. Figure 5 and Table 6 present the model outputs.

o sFua i SRR

SR 1576 (W
CuSRLA 24 (1

Figure 5. The results of the optimal scenario

Table 6. The effectiveness value of the optimal scenario

W SRM 2 300
@ cansAra

Percentage of created value

Normal and

Normal and indifferent Interactive and - . Active and
A I . indifferent service . . .

service receivers analytical . . interactive Scenarios of platform

regarding all dimensions service providers regarding service devel
g ga’ cim . all dimensions of . evelopment
of participation receivers s provider
participation
0.92 0.99 0.93 0.99 Optimal scenario

Table 6 shows that in the optimal scenario, the created value for active and interactive service

providers is 0.99, the value for normal and indifferent service providers regarding all

dimensions of participation is 0.93, the value is 0.99 for interactive and analytical service

receivers, and it is 0.99 for normal and indifferent receivers regarding all dimensions of
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participation. Moreover, the comparison results of the implementation of the optimal scenario
show that the percentage of created value is 0.957 for the implementation of the optimal

scenario.

5. Discussion and conclusion

Using an agent-based simulation approach, platform development scenarios using open
innovation were analyzed. First, the agents, the environment, the interaction between the
platform and the agents, and the interaction among the agents were defined; programming in
AnyLogic was then implemented, and the model was designed. The simulation and analysis of
scenarios based on open innovation indicators were done using Taguchi experiments design
method and Qualitek software (in line with Tian and Qiao, 2014). The output of each scenario
is the percentage of created value for interactive and analytical receivers, normal and indifferent
service receivers across all dimensions of participation, and active and interactive service
providers, as well as normal and indifferent service providers, across all dimensions of
participation. Finally, to formulate the optimal scenario, the results of scenario implementation
in the simulation environment were analyzed using Qualitek software. It appeared that the
optimal level of platform development indicators using open innovation for Absorptive capacity
is the fourth level that will enhance the ability of platform businesses in understanding the value
of external information, attracting, and apply the. It will also make opportunities for innovation.
That is, it decreases the limitations of the internal combination of knowledge resources in the
innovation model. Absorptive capacity is a dynamic capability (Zahra and George, 2002) and a
key structure in innovation management (Cohen and Levinthal, 1989), and a significant factor
for competition. Hatkesbrink and Schroll (2010) believe that Absorptive capacity consists of
such steps as identifying opportunities, extracting and mixing, understanding and sharing,
publishing and applying.

Networking and network management capacity is the fourth level. It Refers to the ability of
businesses to create, manage, and optimally apply network connections to leverage the benefits
of business networks. It is a fundamental approach to solving problems, to developing platforms
(Aarikka-Stenroos et al., 2014), and to tackling resource limitations and creating new
opportunities (McGrath et al., 2019). Moreover, some studies (e.g., Fang et al., 2014) have
approved the impact of networking on the success of innovation.

Knowledge and technical capacity are the fourth level. It Refers to the systematic process of

understanding, accepting, and implementation ability of a business for the better use of
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knowledge in achieving development and creating a sustainable competitive advantage. The
findings of studies such as Chen et al. (2014) and Ning et al. (2006) confirm the issue. One can
say that this capacity is dynamic and so significant for developing innovative performance.
Moreover, to improve the capacity, the necessary hardware and software mechanisms should
be designed, and other issues like management information systems should be established, the
creation of a knowledge management system should be created, and domestic databases should
be developed.

Collaborative capability is at the third level. It Refers to the ability to collaborate from inside
to outside and from outside to inside, as well as to the participation of service providers and
recipients in the fundamental paradigms of development. Some studies, such as Hafkesbrink
and Schroll (2010) and Jacobfeuerbron (2014), mention the indicator. Moreover, collaborative
capability is viewed to be the ability of integrating and leveraging the organizational factors to
create capability and capacity, and the aim is to enhance interdisciplinary knowledge exchanges
within structural boundaries and then develop side interactions between knowledge-functional
components for boosting knowledge flows within the boundaries of an organization.

It should be noted that the optimal scenario in this study is not among the sixteen designed
scenarios. The selected scenario was entered into the AnyLogic simulation model, and the
output (including the percentage of values generated by each agent) was computed. The created
value obtained by implementing the optimal scenario is 0.957.

This study explored key indicators of platform development through open innovation using
scenario-based simulation. The simulation results revealed that the optimal levels for
Absorptive capacity, networking and network management, and knowledge and technical
capacity correspond to the fourth level, whereas collaborative capability achieves optimal
performance at the third level. Implementing the optimal scenario increased the overall platform
value to 0.957, indicating the effectiveness of the proposed agent-based model in enhancing
platform growth. These findings can be explained by the interactions among agents and between
agents and the platform. High Absorptive capacity enhances user engagement, while effective
networking and network management improve knowledge sharing and collaboration. The
moderate level of collaborative capability suggests that excessive coordination may not always
yield additional benefits, highlighting the importance of balanced agent interactions. The results
have both theoretical and practical implications. Theoretically, they demonstrate that open
innovation mechanisms, when integrated into an agent-based model, can dynamically influence

platform development. In practice, the findings provide managers with actionable insights for
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designing and implementing strategies to optimize platform performance. Furthermore, the
indicators and scenarios identified in this study can serve as a reference framework for future

research in platform business development using alternative methods.
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