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SERERSLNE

REDUCING MANAGEMENT ENTROPY THROUGH ARTIFICIAL
INTELLIGENCE-BASED ENTERPRISE COLLABORATION SYSTEMS: CASE
STUDY OF CROSS-SITE MANAGEMENT IN SMALL AND MEDIUM
ENTERPRISES

Feng-Hsu Chiang, National Yang Ming Chiao Tung University, 1001 University Rd., Hsinchu City,
Taiwan, ROC, st890219@gmail.com
Cooper Cheng-Yuan Ku, National Yang Ming Chiao Tung University, 1001 University Rd., Hsinchu City,
Taiwan, ROC, cooperku@nyeu.edu. iw

ABSTRACT

In the dynamic business environment, small and medium-sized enterprises (SMEs) often struggle with
management entropy, i.e., the disorder that arises from complex and multi-entity operations. This study
explores the impact of Enterprise Collaboration Systems (ECS) with embedded Artificial Intelligence (AI)
in reducing management entropy within SMEs. Through case studies of a rental property company, a
multinational factory, and a trading company, the research highlights how Al-enhanced ECS streamlines
operations, automates processes, and improves decision-making. The findings indicate that tailored Al-
based ECS solutions significantly boost operational efficiency and reduce manual errors in cross-site
environments despite data integration and user adaptation challenges. The study concludes that Al-based
ECS platforms are essential for reducing management entropy and driving sustainable growth in SMEs,
offering valuable insights for broader industrial applications.

Keywords: Al-based Enterprise Collaboration System, Small and Medium-sized Enterprises,
Management Entropy, Operational Efficiency, Cross-Site Management

INTRODUCTION

Nowadays, small and medium-sized enterprises (SMEs) often face significant challenges related to
management entropy—the disorder that arises from complex and multi-entity operations. Managing
entropy is crucial, as it directly affects efficiency, competitiveness, and overall business performance.
Enterprise Collaboration Systems (ECS) with embedded Artificial Intelligence (AI) have emerged as
powerful tools for reducing management entropy by automating processes, enhancing communication,
optimizing data management, and improving decision-making. Al-driven ECS platforms are designed to
address the unique constraints of SMEs by providing tailored solutions that integrate various management
tasks into a cohesive and intelligent system. By reducing management entropy, these platforms enable
SMEs to maintain flexibility while leveraging Al to optimize operational efficiency and predictive
decision-making. However, many SMEs face barriers to adopting Al-based ECS solutions despite their
potential. These include resource limitations, resistance to change, and difficulties in adapting to advanced
technological systems. Addressing these challenges requires tailored approaches that align ECS
implementation with the specific needs of SMEs. This study aims to explore the role of Al-based ECS in
reducing management entropy, focusing on how these systems enhance operational efficiency across

1

Western Decision Sciences Institute 53rd Conference, April 8-11, 2025



diverse business sectors. By examining real-world cases, this research seeks to provide actionable insights
info the benefits, challenges, and practical applications of Al-enhanced ECS platforms for SMEs.

LITERATURE REVIEW

Integrating ECS in SMEs has been a focal point of recent research, highlighting its potential to streamline
operations, enhance communication, and reduce management entropy. ECS platforms play a critical role
by providing centralized communication, data management, and decision-making tools to mitigate the
management entropy generated by cross-site management (Ojha et al., 2023). Studies have shown that
these systems offer scalable and flexible solutions for SMEs (Cao et al., 2022), reducing management
entropy through e-management. Recent studies further emphasize the importance of structured processes
in ECS implementation. The diversity in how employees interact with collaboration tools reveals that
uncoordinated use of ECS can lead to information silos and inefficiencies (Mosen et al., 2024),
confributing to management chaos. This reinforces the need for clearly defined workflows and centralized
document management within ECS platforms to avoid these pitfalls. However, despite the acknowledged
benefits, ECS adoption in SMEs often encounters significant barriers, such as limited resources, resistance
to change, and data integration challenges (Greeven & Williams, 2016). Research suggests that tailored
ECS solutions, which consider the unique constraints of SMEs, can effectively mitigate these barriers,
thereby enhancing operational efficiency and competitiveness (Aral et al., 2024). The IRECS Framework,
introduced by Schubert (2024), provides a systematic approach to identifying and implementing the right
ECS features to meet the specific needs of SMEs. By categorizing collaborative work activities and
aligning them with suitable software modules, the IRECS framework ensures that ECS platforms are
customized for optimal performance, thus reducing management entropy through better coordination and
communication.

Yet, most existing literature focuses on larger corporations, leaving a gap in understanding how SMEs can
effectively leverage ECS platforms to manage management entropy. This study addresses this gap by
examining practical case studies in a rental property management context and extending the analysis to
other sectors, such as factory management and SME operations. While traditional ECS platforms have
demonstrated significant potential in reducing management entropy, the emergence of Al-based ECS
mtroduces new possibilities for further enhancing operational efficiency. Al-driven systems can automate
routine tasks, provide predictive analytics for decision-making, and offer real-time insights into complex
operations. These advancements further streamline cross-site management, reduce manual errors, and
optimize resource allocation, ultimately minimizing management entropy in dynamic and resource-
constrained environments.

Recent studies also highlight the critical role of digital and innovative capabilities in facilitating Al
adoption among SMEs. Internal capabilities, such as innovation and digital readiness, synergize with
external environmental support to drive effective Al integration in SMEs (Arroyabe et al., 2024). Digital
transformation is heavily dependent on fostering internal technological capabilities while aligning with
mstitutional ecosystems. Al also addresses decision-making biases, such as regret bias, which can hinder
operational efficiency in SMEs (Yao et al., 2024). By integrating predictive analytics and real-time insights,
Al enables SMEs to optimize production decisions and improve financial strategies within complex supply
chains. Together, these studies reinforce the argument that Al-based ECS platforms not only reduce
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management entropy but also enhance the competitiveness and sustainability of SMEs. By exploring the
role of both traditional and Al-based ECS, this research aims to provide a deeper understanding of their
strategic benetfits, contributing to the broader discourse on ECS-driven efficiency and innovation in SMEs.

CASE STUDY

A combined analysis of multiple case studies with expert interviews was conducted. The case studies
mvolved three SMEs: a rental property company managing seven branches, a diversified multinational
factory, and a diversified multinational trading company, each selected based on their use of Al-based ECS
in daily operations. Data were collected from company reports, internal documents, and system usage logs
to study the practical effects of Al-enhanced ECS on reducing management entropy. Particular attention
was paid to how Al-driven automation, predictive analytics, and real-time decision-making contributed to
operational efficiency. Additionally, expert interviews were conducted with ECS users to provide strategic
mnsights into reducing management entropy and implementing tailored Al-enhanced ECS solutions for
specific operational needs. The qualitative data from the case studies and expert interviews were analyzed
using thematic analysis to identify key patterns in management entropy reduction, focusing on Al-driven
mnovations.

Case 1: Rental Property Company Management Platform

This rental property company manages seven branch offices and uses the Al-based ECS management
platform, SuccMail, to coordinate operations between its head office and branches. By integrating various
internal and external management tasks—such as communication, document management, financial
reporting, and incident handling—into the Al-driven SuccMail system, the company has effectively
reduced management entropy. The Al features enhance response times through automated task assignment
and predictive maintenance, improving tenant satisfaction and optimizing resource allocation. This
demonstrates the tangible benefits of using Al-based ECS to efficiently manage complex cross-site
structures.

Case 2: Company with Diversified Multinational Factories (Surface Mount Technology Electronic
Processing Factory & Overseas Gold Foil Processing Factory)

A diversitied multinational medium-sized enterprise utilizes the Al-driven SuccMail ECS management
platform to oversee its production and supply chain operations. By integrating internal and external
management functions—including order management, inventory management, production management,
sales management, customer complaint handling, and supplier communication—through the Al-based
SuccMail system, the company successfully achieved its electronic management goals. The Al features
provided predictive analytics for demand forecasting and real-time monitoring of production efficiency,
resulting in a reduction in production time and significant improvements in operational efficiency.

Case 3: Diversified Multinational Trading Company

Alocal small and medium-sized trading enterprise utilizes the Al-driven SuccMail ECS platform to handle
its multi-site operations, including sales, logistics, and customer management. By leveraging Al-based
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automation for order processing and real-time analytics for inventory management, the company reduced
losses caused by message transmission errors or delays and simplified order management and shipping
processes. The Al-powered ECS also enabled predictive inventory management, ensuring better stock
levels across locations. The results also indicate that compared to the original management model, the
company's operating efficiency has significantly improved following the introduction of the Al-based ECS
platform.

RESULTS AND DISCUSSION

The case studies, along with expert opinions, indicate that the Al-based SuccMail platform has a
substantial impact on reducing management entropy in SMEs.

Reduce Management Entropy Through Centralized and Al-enhanced Management

The Al-based SuccMail platform centralizes communication and document management and automates
routine tasks between companies, significantly reducing operational chaos. In a cross-site environment,
this type of Al-enhanced e-management simplifies operations and management tasks often dispersed
across different companies or departments. Case studies show that SMEs managing multiple companies
experience improved work effectiveness, Al-driven decision-making, and reduced manual errors, directly
enhancing operational efticiency. Expert feedback further supports these findings, indicating a broad
consensus that Al-based ECS platforms are particularly effective in automating routine management tasks,
thereby reducing entropy and improving operational coordination.

Improve Management Efficiency and Decision-Making Capabilities

The Al-based ECS platform enhances inventory management, daily work reporting, and collaboration
through automation and real-time insights, accelerates decision-making, and improves accuracy at the
operational management level. Preliminary data from case studies suggests that Al-driven predictive
analytics plays a crucial role in speeding up decision-making. Experts also agree that integrating Al into
ECS platforms is essential for improving decision-making processes by providing data-driven msights and
automated recommendations that reduce management entropy and streamline cross-site coordination.

Challenges Faced by SMEs When Introducing Al-based ECS Systems

While the Al-based ECS platform offers clear management advantages, SMEs often face challenges such
as Al integration, data management, and user adaptation. Preliminary data from case studies and expert
insights show that some users experienced resistance to Al-driven automation and difficulty in adapting
to the advanced predictive features of the system. However, both case studies and expert feedback suggest
that a customized Al-based ECS tailored to the specific needs of SMEs can help address these issues and
provide effective solutions. Initial observations emphasize that investing in a tailored Al-enhanced
management platform, along with continuous training and education on Al tools, can facilitate a smoother
transition to Al-driven e-management, increase user satisfaction, and maximize the management
efficiency of Al-based ECS systems.
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Feature-Specific Impacts and Usage Patterns

The case studies highlight the effectiveness of specific Al-powered ECS capabilities in reducing
management entropy. Preliminary feedback suggests that many users find Al-driven features such as
automated task management, predictive analytics, historical message recording, and continuous event
tracking to be highly effective in enhancing work coordination and minimizing errors traditionally
associated with manual operations. Implementing these Al-enhanced functions contributes to smoother
workflows, thereby improving work efficiency and significantly reducing communication friction
between different management levels. Expert opinions strongly support these findings, emphasizing that
centralized data access, real-time Al-driven insights, and predictive maintenance are critical to reducing
management entropy in complex, cross-site environments.

The Impact of the Successful Introduction of the Al-based ECS Management System on SMEs

Research findings also underline the significance of adopting a customized Al-driven SuccMail
management platform to address the complex management needs of cross-site SMEs. The Al-powered
ECS platform enhances management transparency and simplifies communication across multiple
companies, enabling SMEs to manage diversified operations more effectively. Preliminary feedback
suggests that many users perceive Al-based SuccMail as playing a crucial role in managing the complex
environments of cross-site setups, providing an automated, predictive communication mechanism,
enhancing management competitiveness, and supporting business expansion. Experts’ points of view
further affirm that Al-driven automation not only enhances management coordination but also reduces
manual errors, making it a key contributor to operational efficiency. Overall, the findings from both case
studies and collected opinions suggest that Al-powered ECS platforms like SuccMail are crucial for
reducing management entropy, increasing efficiency, and supporting sustainable growth in diverse SME
environments. The combined insights strongly indicate the strategic benefits of Al-based ECS in cross-
site management. Moreover, these findings highlight the importance for SMEs to adopt customized Al-
based management platforms to achieve diversified management. Future research should explore broader
industrial applications and further leverage Al-powered ECS cross-site management platforms to identify
optimal strategies for minimizing management entropy in SMEs.

In summary, the findings from the case studies underscore the significant impact of Al-based ECS
platforms in reducing management entropy across diverse SME contexts. By centralizing communication,
automating routine tasks, and providing predictive analytics, these systems enhance operational efficiency
and decision-making capabilities. This research highlights the importance of tailoring ECS
implementations to address sector-specific challenges, such as data integration and user adaptation. SMEs
should prioritize investing in digital capabilities and fostering organizational readiness to fully leverage
the benefits of Al-enhanced ECS.

CONCLUSION

This study underscores the critical role of Al-based ECS in reducing management entropy within SMEs.

By examining three case studies—rental management, factory operations, and trading companies—and

incorporating expert insights, the findings demonstrate that customized Al-driven ECS solutions can
5
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effectively streamline operations, enhance communication, and implement e-management, leading to
significant improvements in management etficiency. Despite challenges such as Al integration, data
management, and user adaptation, the Al-enhanced capabilities provide clear advantages in managing
complex cross-site environments. The results emphasize the importance of adopting Al-powered ECS for
the sustainable growth and competitiveness of SMEs, highlighting that reducing management entropy
through automation and predictive analytics is essential for the success of cross-site SME management.

Building on these findings, the insights from this research may not be confined to the specific industries
examined but could be extended to other companies and sectors facing similar challenges in coordination
and management. Industries with distributed operations, such as logistics, retail, or even public sector
organizations, can benefit from adopting Al-based ECS to enhance their efficiency. The scalability of these
systems may allow companies of various sizes to address their unique operational complexities, from
managing supply chains fo streamlining inter-departmental communication. While the specific features of
ECS platforms need customization based on the nature of the industry, the underlying principles of
centralization, automation, and predictive support are universally applicable. Further research could
explore the broader applicability of Al-based ECS across industries, focusing on long-term impacts and
strategies for minimizing management entropy. Additionally, examining how Al evolves to enhance SME
competitiveness in increasingly resource-constrained environments would provide valuable msights.
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