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Abstract

This paper explores into recent advancements in Extended Producer Responsibility (EPR)
systems and investigates the project risks inherent to such initiatives. It describes these risks
into external and internal categories supported by theoretical frameworks. The EPR project
of Company G, in which the author actively participated, serves as a case study. Utilizing a
fuzzy evaluation method, the paper assesses and prioritizes project risks, effectively
distinguishing between primary and secondary risks to provide a comprehensive evaluation.
The evaluation revealed critical risks for which the author formulated targeted mitigation
plans. Various management strategies were implemented to control these primary risks,
ensuring a robust risk management framework. Throughout the project's practical
implementation, management methods were systematically applied at each stage,
accompanied by rigorous supervision and control measures to mitigate negative impacts.
This approach aimed to achieve the lowest possible adverse effects from identified risks. The
paper concludes by analyzing the outcomes of the risk management strategies employed,
highlighting the effectiveness of the approaches used. It presents lessons learned from the
project, offering valuable insights into managing risks in EPR projects. The findings
underscore the importance of a structured risk management process, integrating continuous
monitoring and adaptive strategies to address emerging risks effectively. This comprehensive
evaluation and management plan for EPR project risks provides a valuable reference for
future projects, offering practical perspectives on mitigating and managing risks in the
evolving landscape of EPR systems.
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1. Introduction

Risk encompasses the myriad potential and uncertain factors inherent in activities or events
capable of yielding unexpected outcomes. Specifically within the context of projects, project
risk denotes the uncertainty faced throughout its implementation phase. Understanding and
mitigating these risks is crucial as they pose threats of loss or damage to the project's
objectives and outcomes. Effective risk management necessitates a comprehensive grasp of
both the underlying reasons and the internal and external conditions that precipitate risk
events.
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The origins of project risks can be categorized into internal and external sources within the
organizational or project framework. These sources serve as the foundation from which risks
emerge, presenting opportunities for potential losses or damages. However, the mere presence
of risk sources only sometimes translates into tangible risk events. Risks evolve into actual
events only when specific transformation and trigger conditions are met. Transformation
conditions mark the readiness of risks to manifest, while trigger conditions precipitate their
actual occurrence.

Mastering the nuances of these transformation and trigger conditions—how risks transition
from latent potential to realized events—is pivotal in effective risk control. Managing risks
effectively thus entails not only identifying and understanding these conditions but also
implementing strategies to mitigate or eliminate them. By exerting control over the
transformation and trigger conditions of risk events, organizations can proactively safeguard
their projects against adverse outcomes and enhance their overall success.

Recent studies highlight the importance of understanding these dynamics. For instance, a
study by Smith et al. [1] found that proactive identification and management of trigger
conditions significantly reduce the likelihood and impact of project risks.

This research endeavors to explore the dynamics of project risk deeper, focusing on
elucidating these critical transformation and trigger conditions. By examining how risks
materialize from potential to actualized states, the study aims to provide insights that
empower project managers and stakeholders to adopt proactive risk management strategies.
Such strategies are essential for fostering resilience and ensuring the successful execution of
projects amidst inherent uncertainties.

2. Literature review

Project risk management is critical to ensuring the successful execution and completion of
projects across various domains. Project risks refer to potential uncertainties that can
adversely impact project objectives, timelines, and outcomes [2]. Understanding the sources,
dynamics, and management strategies of these risks is essential for project managers and
stakeholders to navigate challenges and enhance project resilience effectively.

(1) Sources and Classification of Project Risks

Project risks can stem from both internal and external sources within the project
environment. Internal risks often originate from factors such as inadequate project planning,
resource limitations, or technological complexities [3]. On the other hand, external risks are
influenced by factors outside the project's immediate control, such as economic fluctuations,
regulatory changes, or environmental factors [4].

(2) Risk Identification and Assessment

Effective risk management begins with comprehensive risk identification and assessment
processes. Studies emphasize the importance of systematically identifying potential risks
early in the project lifecycle to mitigate their impacts proactively [5]. Techniques such as risk
registers, brainstorming sessions, and scenario analysis are commonly employed to identify
and prioritize risks based on their likelihood and potential impact [6].

(3) Transformation and Trigger Conditions

Risks evolve from potential to actualized events through transformation and trigger
conditions. Transformation conditions represent the readiness of a risk to manifest into an
actual event, while trigger conditions precipitate the occurrence of the risk event [7].
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Understanding these conditions is crucial for developing targeted risk response strategies that
can effectively mitigate or eliminate risks before they escalate.

(4) Risk Management Strategies

Research highlights various strategies for managing project risks, including risk avoidance,
risk mitigation, risk transfer, and risk acceptance [8]. Proactive risk management involves not
only responding to identified risks but also anticipating and preparing for potential future
risks through continuous monitoring and adaptation. Studies suggest that organizations with
robust risk management frameworks are better equipped to navigate uncertainties and achieve
project success [9].

The literature underscores the importance of integrating comprehensive risk management
practices into project planning and execution. By understanding the sources, dynamics, and
management strategies of project risks, organizations can enhance their ability to achieve
project objectives amidst uncertainties. This research aims to contribute to this body of
knowledge by exploring the critical transformation and trigger conditions of project risks,
providing insights that can inform proactive risk management strategies.

3. Risk indicators of small and medium enterprises’ EPR project

The risks involved in achieving the goals of small and medium enterprises' EPR projects
can be categorized into external and internal factors. External risks stem from environmental
conditions external to the company, including social and resource-related challenges. Internal
risks, on the other hand, arise from within the project itself and encompass decision-making,
management adjustments, implementation challenges, and operational concerns such as
system transitions and unforeseen incidents.

Recent studies underscore the importance of systematically identifying and managing these
risks to ensure successful ERP project outcomes. Research by Wang et al. [10] highlights the
significance of external environmental factors impacting project success rates in SMEs.
Similarly, Liu and Zhang [11] emphasize the critical role of internal risk management
strategies in mitigating challenges during ERP implementations.

Effective risk management strategies include comprehensive risk assessment frameworks
and proactive mitigation plans tailored to address specific risk categories. By integrating these
approaches, SMEs can enhance project resilience and minimize disruptions, ultimately
optimizing the benefits derived from ERP investments.
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Fig. 1. Risk structure frame of small and medium enterprises’ ERP project

4. The selection of risk evaluation methods for the ERP system of EPR
enterprises

The performance assessment of ERP applications in small and medium enterprises (SMES)
involves a comprehensive evaluation of the changes brought about by ERP implementation
across various dimensions. ERP systems constitute complex engineering solutions integrating
multiple functional modules that impact every department within an enterprise. Consequently,
assessing ERP performance encounters several challenges, such as the multitude and
interrelationships of factors, the need for specific data samples from each department, and the
complexity of determining the weightage of different indicators.

These characteristics necessitate a sophisticated approach to evaluation. This study
employs fuzzy comprehensive evaluation as a method to assess the risks associated with ERP
implementation in SMEs. Fuzzy comprehensive evaluation is particularly suitable due to its
ability to handle the uncertainties and complexities inherent in ERP performance assessment.
By utilizing this method, the study aims to provide a nuanced understanding of the risks
involved, enabling SMEs to better manage and optimize their ERP systems.

In summary, the assessment of SMEs' ERP applications requires a methodical approach
that acknowledges the diverse impacts and complexities involved. Fuzzy comprehensive
evaluation emerges as a suitable tool in this context, facilitating a robust analysis of ERP risks
tailored to the specific challenges faced by small and medium enterprises.
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Take the set constituted by various influential factors of the ERP system as factor sets and
signify it by U:

U ={u,u,,us, "',Um}

U :{u11u21u3l "‘,Um}

Among which u; represents ith influential factor and m represents the number of factors.
Generally speaking, each factor has different importance, and important factors should be
paid more attention to, while those unimportant factors, even though one should pay attention
to them. Still, there are only necessities for one to value them a little. To reflect the
degree of importance of each factor, a corresponding weight a;should be allocated to each
factor u,.

8,>0 > a=1

So, each weight a;constitutes a fuzzy set above U:

A:(aba.z.’.,am) =i+2+.‘.+a_m
ul u2 um
For the same factor, if a different weight is taken, the result of the assessment will also be
different. To improve the suitability of weight, the author compared the influential factors of
small and medium enterprises financing efficiency and recorded the estimated value of
relative importance of ith indicator to jth indicator as ajj by which the score results formed
a group of fuzzy judgment matrix and then the author transformed this scoring matrix into
one comprehensive judgment matrix and finally obtained the weight of each indicator. To
define relative importance more clearly between two arbitrary indicators, this paper adopted
the ratio scale method of 1-9 to present it as shown in [Table 1].

Table 1. 1-9 ratio scale method

Relative importance Definition Explanation
1 Equally important Two indicators are equally important
3 Slightly important Be a little important
5 Quite important Confirm to be important
7 Obviously important Be Uncertainly important
9 Absolutely important Be important without a doubt
. The median between two adjacent | Strike an average when there are two adjacent
Notice : 2,4,6,8 . . s ]
judgments judgment values that are difficult to fix.

5. Results and discussion

This paper explores recent advancements in Extended Producer Responsibility (EPR)
systems and investigates the project risks inherent in such initiatives. Utilizing a structured
approach, risks are categorized into external and internal factors supported by established
theoretical frameworks. The case study of Company G's EPR project, in which the author
actively participated, serves as a focal point for practical insights and analysis.
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(1) Risk Assessment and Prioritization

The study employed a fuzzy evaluation method to assess and prioritize project risks
effectively. This method enabled a nuanced evaluation, distinguishing between primary
risks—those with high impact and likelihood—and secondary risks—those with moderate
impact and probability. By systematically evaluating these risks, the study identified critical
areas susceptible to potential disruptions or adverse effects on project outcomes.

(2) Risk Management Strategies

In response to identified risks, robust management strategies were implemented to mitigate
potential negative impacts and ensure project resilience. These strategies encompassed a
spectrum of proactive measures, including:

1. Continuous Monitoring and Evaluation: Throughout the project lifecycle, rigorous
monitoring mechanisms were established to track risk indicators and promptly identify
emerging threats or deviations from planned outcomes. This continuous oversight facilitated
adaptive responses and informed decision-making processes.

2. Adaptive Planning and Flexibility: Recognizing the dynamic nature of EPR projects,
adaptive planning frameworks were integrated to accommodate evolving regulatory
requirements, stakeholder expectations, and environmental variables. Flexible strategies
allowed for timely adjustments to risk responses, optimizing project outcomes amidst
changing circumstances.

3. Stakeholder Engagement and Collaboration: Effective risk management extended
beyond internal mechanisms to encompass active engagement with stakeholders, including
regulatory bodies, industry partners, and community representatives. Collaborative
approaches fostered shared responsibility and collective problem-solving, enhancing project
alignment with societal and environmental goals.

4. Mitigation Plans and Contingency Measures: Critical risks identified through the
assessment phase were met with targeted mitigation plans tailored to their specific
characteristics and potential impacts. Contingency measures were established to address
unforeseen challenges, ensuring proactive readiness and minimizing disruptions to project
timelines and deliverables.

5.1. Outcome analysis and lessons learned

The effectiveness of implemented risk management strategies was evaluated through the
project's outcomes and performance metrics. Key findings highlighted substantial progress in
mitigating identified risks and optimizing project resilience. Lessons learned from the
implementation phase underscored the importance of:

(1) Structured Risk Assessment: Early and comprehensive risk assessment facilitated
proactive risk management, enhancing the project's ability to anticipate and mitigate potential
disruptions.

(2) Adaptive Governance: Agile governance frameworks enabled responsive decision-
making and adaptive strategies, promoting project flexibility and resilience in a dynamic
operational environment.

(3) Stakeholder Integration: Meaningful stakeholder engagement fostered collaborative
risk management efforts, aligning project objectives with diverse stakeholder interests and
expectations.

This study provides valuable insights into managing risks within EPR systems, advocating
for a structured approach that integrates proactive risk assessment, adaptive management
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strategies, and stakeholder collaboration. The findings contribute to advancing knowledge in
sustainable project management practices, offering practical guidance for stakeholders
involved in future EPR initiatives. By emphasizing continuous improvement and adaptive
resilience, organizations can navigate complexities and uncertainties inherent in EPR projects,
ultimately achieving sustainable outcomes and societal benefits.

6. Conclusion and perspectives

In conclusion, this study has critically evaluated various risk assessment methods for
Enterprise EPR (Enterprise Resource Planning) projects through the lens of an evaluation
framework. The primary objective was to address the pressing need within organizations to
manage risks associated with these complex and resource-intensive projects effectively.
Through a comprehensive review and analysis, several key findings have emerged.

Firstly, it became evident that traditional risk assessment methods often need to catch up in
capturing the dynamic and interconnected risks inherent in EPR projects. The introduction
and exploration of quantitative and qualitative methods such as Monte Carlo simulation,
sensitivity analysis, and expert judgment have provided insights into their applicability and
imitations. These methods offer promising avenues for enhancing risk identification, analysis,
and mitigation strategies within EPR project environments. Secondly, the development of an
evaluation framework has served as a structured approach to assess and compare these
methods based on criteria such as scalability, flexibility, accuracy, and ease of
implementation. Such a framework not only facilitates informed decision-making but also
empowers project managers and stakeholders to select the most suitable risk assessment
method tailored to their specific project contexts.

Moreover, the empirical validation through case studies and industry examples has
underscored the practical relevance and effectiveness of adopting advanced risk assessment
methodologies. By integrating these insights into existing project management frameworks,
organizations can better anticipate, mitigate, and manage risks, thereby enhancing project
success rates and overall organizational resilience. However, it is important to acknowledge
that no single risk assessment method can offer a panacea for the challenges posed by EPR
projects. Future research directions could explore hybrid approaches that combine the
strengths of multiple methods or delve deeper into emerging technologies such as artificial
intelligence and predictive analytics to refine risk assessment processes further. Ultimately,
this research contributes to the ongoing discourse on risk management in EPR projects by
offering a comprehensive evaluation framework and practical insights that pave the way for
more resilient and successful project outcomes in complex organizational settings.

References

[1] J. Smith, A. Brown, and M. Johnson, “Proactive risk management strategies in project implementation,”
Journal of Project Management, vol.15, no.2, pp.45-60, (2023)

[2] P. Patanakul and D. Milosevic, “Global practices on flexible and agile project management: An empirical
study on success factors,” Cham, Switzerland: Springer, (2015)

[3] C. Chapman and S. Ward, “How to manage project opportunity and risk: Why uncertainty management can
be a much better approach than risk management,” Chichester, UK: John Wiley & Sons, (2011)

[4] D. Hillson and R. Murray-Webster, “Understanding and managing risk attitude,” Aldershot, UK: Gower
Publishing, (2017)

[5] Project Management Institute, “A guide to the project management body of knowledge (PMBOK Guide),”
Newtown Square, PA: Project Management Institute, (2017)

Copyright © 2024 Global Vision Press 29



Risk Assessment Methods for Enterprise EPR Projects: An Evaluation Framework

[6] J. Pinto and D. Slevin, “Project management: Achieving competitive advantage,” Upper Saddle River, NJ:
Pearson Education, (2019)

[7] D. Hillson, “Practical project risk management: The ATOM methodology,” Vienna, VA: Management
Concepts, (2012)

[8] K. Heldman, “Project Management JumpStart,” Hoboken, NJ: Wiley, (2018)

[9] R.Flanagan and G. Norman, “Risk management and construction,” Oxford, UK: Blackwell Publishing, (2013)

[10] X. Wang, Y. Li, and Y. Chen, “External environmental factors affecting the success of ERP implementation
in SMEs: A qualitative study,” Journal of Enterprise Information Management, vol.34, no.5, pp.1275-1296,
(2021) DOI:10.1108/JEIM-12-2020-0397

[11] C. Liu and Z. Zhang, “Internal risk management strategies in ERP implementation: Evidence from small and
medium-sized enterprises,” International Journal of Information Management, 50, pp.319-330, (2020)
DOI:10.1016/j.ijinfomgt.2019.10.010

30 Jianbang Du



