Journal of Management and Administration Provision

Vol. 5, Issue 2, 2025

Page 242-251
DOIL: https:/ /doi.org/10.55885/ijmap.v5i2.599

Analysis of Green Supply Chain Management Risk
Mitigation in the Fiber Optic Service Provider Industry PT
Era Bangun Telecomindo (PT EBTEL) East Java Regional

Rusman Yulianto!, Wiwik Handayani?

IManagement Study Program, Faculty of Economics and Business, Veteran National Development
University of East Java, Indonesia

Email: wiwik.em@upnjatim.ac.id

Abstract. PT. Era Bangun Telecomindo Regional East Java (PT EBTEL JATIM) is a company
dedicated to providing fiber optic cable network services starting from the installation of new
networks, network repairs and network rejuvenation in East Java which experiences problems
in waste management and the emergence of high project fines due to lack of knowledge of risk
identification, risk mitigation and green supply chain management. The purpose of the research
is to find out the risk mitigation analysis that occurs in implementing Green Supply Chain
Management (GSCM). This study uses a quantitative descriptive approach with the House Of Risk
(HOR) method to analyze the risks within the company's Supply Chain Operation Reference
(SCOR) framework. Data collection through the interview and questionnaire process, and data
processing uses formula functions in Microsoft Excel. The results of the study found that there is
risk identification, risk assessment, and risk mitigation from the company'’s Green Supply Chain
Management framework, which can reduce the cost of fines incurred by the company.
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INTRODUCTION

In the era of globalization and rapid industrial development, sustainability has become a
major issue in various sectors, including the telecommunications industry (Santoso et al.,, 2022).
Data from the Global e-Waste Monitor shows that electronic waste (e-waste) worldwide reaches
53.6 million tons per year, with Indonesia as one of the largest contributors in Southeast Asia.
According to the projection, the increase in internet users will also be accompanied by an increase
in electronic waste, the use of environmentally unfriendly raw materials, and the high cost of
producing network infrastructure and telecommunications devices in the future in Indonesia
(Mairizal et al.,, 2021).

The need for waste management, proper control of network infrastructure development
costs and the responsibility of producing companies to manage the waste, one solution is to
implement green supply chain management (Ali et al, 2020). The main principles of Green
Supply Chain Management include Green Procurement, which ensures that raw materials come
from environmentally friendly sources; Green Manufacturing, which emphasizes energy
efficiency and waste reduction in the production process; Green Distribution, which prioritizes
low-emission logistics methods; Reverse Logistics, which focuses on recycling and reprocessing
used products; and Waste Management, which aims to reduce and manage waste more
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responsibly The main driving factors for the implementation of Green Supply Chain Management
are strict regulations, consumer awareness, and pressure from stakeholders.

However, in Indonesia, many companies still face obstacles such as a lack of concrete
regulatory support, high investment costs, and low understanding of the long-term benefits of
implementing Green Supply Chain Management (Judijanto et al.,, 2024). One of the companies
engaged in the telecommunications sector, specifically the fiber optic network service provider
industry, is PT Era Bangun Telecomindo (PT EBTEL), a company dedicated to providing fiber
optic cable network services that has collaborated with many leading service providers in the
telecommunications sector in Indonesia. In carrying out its business activities, PT EBTEL, in this
case PT EBTEL East Java Region, is not free from the risks inherent in its business activities,
including the company's responsibility to ensure the sustainability of its business, social and
environmental.

Table 1. Percentage of Network Waste in the Company's Operational Activity Process

Type of Work Network Waste Percentage
New network installation 7%-12%
Fix network problems 2%-5%
Replace old network 90%-100%

Source: Company Processing Data - December 2024

The waste that appears in these operational activities is mostly just piled up waiting for
someone to buy it without taking any other special actions. Therefore, the implementation of
Green Supply Chain Management is a strategic step for PT EBTEL to improve operational
efficiency while fulfilling environmental responsibilities. The implementation of an effective
GSCM strategy also allows the company to comply with environmental regulations, improve
brand reputation, and attract more customers who care about sustainability, which ultimately
provides a competitive advantage (Utami & Buana, 2024).

In addition to the problem of leftover raw materials and waste that has not been utilized,
the phenomenon of inefficiency collected from the interview process with field
implementers/project managers shows that in 48 new installation projects and network
replacements there was an average delay of 1.6 days and the percentage of fines was around
0.06% of the project contract value. Meanwhile, in network maintenance, there were more than
200 trouble tickets that were worked on with an average fine of 500 thousand / hour when it
exceeded 6 hours of work from the issuance of the trouble ticket. The total fine recorded
throughout 2024 was IDR 126,076,134.

The problem of delays in completing the work resulted in increased costs in completing
the project due to late fines, increased labor costs, the impact of potential time losses to complete
other projects and decreased turnover and company profits. According to Husin & Syahreza
(2025), Delays in completing the work also resulted in decreased trust due to the inability to meet
customer targets and expectations. Delays in completing the work also resulted in decreased trust
due to the inability to meet customer targets and expectations. The incident allegedly occurred
due to a lack of knowledge of risk identification in the implementation of the company's
operational activities (Nasution, 2020).

Risk identification and risk mitigation are important in the company's operational
activities starting from the plan, make-deliver, enable and return process in order to determine
possible risk events, causes of risks, risk factors, risk impacts, risk severity and risk mitigation.
One way to identify risks and mitigate risks is by using the House of Risk (HOR) method. HOR 1
is used to identify risk sources and measure the severity and probability of risk events. While HOR
2 is used to design mitigation strategies based on previously identified risk priorities.



From the literature search process regarding risk mitigation analysis in the field of
telecommunication activities providing fiber optic networks, researchers did not find any related
articles, even though it is important to know the risk mitigation analysis in the field of fiber optic
service provider activities. Therefore, there needs to be research on risk identification and
suggestions for risk improvement in companies engaged in the field of telecommunication
providing optical cable network services which are currently growing massively in Indonesia
from micro business scale to mature and large companies (Lubis, 2023).

There are many studies on risk management but no knowledge was found regarding risk
mitigation analysis in companies engaged in fiber optic network provision activities so that the
growth of this business sector is accompanied by knowledge of risk management, how to mitigate
the risk and make suggestions for improvements to the risks that occur especially the risk of
company activities. Therefore, it is necessary to conduct a study on the Green Supply Chain
Management Risk Mitigation Analysis in the Fiber Optic Service Provider Industry at PT Era
Bangun Telecomindo (PT EBTEL) East Java Region, which is important to identify what risks may
occur and find suggestions for improvement.

LITERATURE REVIEW

SCM is a strategic approach to managing the flow of goods, information, and finances from
suppliers to end consumers, SCM aims to improve operational efficiency and optimize the use of
resources in a production and distribution system (Oktalia et al., 202). While the concept of
sustainable SCM is known as Green supply chain management (GSCM) as the integration of
sustainability principles into the entire supply chain process, from planning, procurement of raw
materials, production, to distribution and waste management (Asniwati et al., 2023). GSCM
emphasizes that companies must ensure that all processes in their supply chain comply with
standards set by the government and international regulatory bodies (Fazila et al., 2025).

The implementation of GSCM not only focuses on reducing environmental impacts, but
also on increasing the company's efficiency and revenue (Wahyudi et al., 2025). By improving
operational efficiency and reducing costs, companies can increase their profitability. At the same
time, the increased reputation and customer satisfaction resulting from the implementation of
GSCM opens up opportunities for sustainable revenue growth (Younis et al., 2016). The House of
Risk (HOR) method is one of the risk analysis techniques widely used in supply chain
management, including in the context of Green supply chain management (GSCM). This method
functions to identify, evaluate, and mitigate risks that have the potential to hinder the
implementation of sustainability strategies in a company's supply chain.

Align with research from Fauzan & Santoso (2024), With a systematic approach, the HOR
method helps companies determine risk management priorities and develop effective mitigation
strategies. Risk identification and mitigation are focused on the green supply chain operation
reference (SCOR) framework which includes business process design, measurement, comparison,
management practices and HR behavior in the company's supply chain flow. HOR was developed
as part of proactive risk management in the supply chain, with two main stages, namely House of
Risk 1 (HOR 1) and House of Risk 2 (HOR 2). HOR 1 is used to identify risk sources and measure
the severity and probability of risk events. While HOR 2 is used to design mitigation strategies
based on previously identified risk priorities.

METHODS

This research will be conducted with a quantitative descriptive approach. Data will be
collected through interviews and questionnaires with management and staff related to the risks
that occur. Descriptive analysis methods will be used to identify risks and compile GSCM risk
mitigation based on sustainability indicators, such as efficiency of raw material use, waste
management, and environmental impacts. Quantitative analysis techniques are used such as
measuring the relationship between risk events and risk agents to obtain priority risk agents and



measuring the relationship between risk agents and preventive measures to produce effective
preventive measures in implementing GSCM risk mitigation to company operations. The object of
research in this study is at PT Era Bangun Telecomindo (PT EBTEL) East Java Region. This study
will analyze the risk mitigation of the implementation of GSCM principles and their impact on the
sustainability of its business. The subjects of the study are individuals or groups who have direct
involvement in the implementation of GSCM at PT Ebtel East Java Region. The subjects of the
study include: Operational managers, and field implementers of PT Ebtel. This study uses a
quantitative descriptive approach with primary data collection obtained directly from the first
source. There are two main techniques used, namely interviews and questionnaires. Interviews
are conducted through questions and answers between two or more parties to identify risk
events and risk agents. Meanwhile, questionnaires are used to collect written data from
respondents to assess the level of impact (severity) of risk events, the level of occurrence
(occurrence) of risk causes, the level of difficulty in handling them, and the correlation between
risk causes and handling.

Data Analysis
Waste Reduction

One of the main objectives of GSCM is to reduce waste at every stage of the supply chain.
Measurement is done by comparing the amount of waste generated before and after the
implementation of GSCM. The data will show the extent to which waste can be reduced through
more efficient and environmentally friendly management. The calculation is Waste reduction =
total input waste - waste utilized.

Potential Savings

Effectiveness measurement is done to assess how well GSCM contributes to improving
company performance, especially in terms of operational efficiency and costs incurred. Data
collected from various company departments will be analyzed to measure the results of GSCM
implementation on cost reduction and process improvement so that the potential costs need to
be calculated. Potential savings = Costs sacrificed - Costs gained.

RESULTS AND DICUSSION
Supply Chain Flow

The supply chain flow at PT EBTEL Regional East Java starts from the planning stage to
the delivery of the final project results to customers. The following are the general stages of the
supply chain flow in a fiber optic network construction project: A. The planning process identifies
activities to prepare a network scheme, determine material requirements, and create a project
implementation schedule based on client requests and survey results, B. The procurement
process for the framework material, namely procuring fiber optic cables, ducts, pipes, joint boxes,
ODPs, and other equipment through registered official suppliers. This procurement considers
cost efficiency and quality of goods, as well as environmental feasibility (environmentally
friendly), C. The construction and installation process identifies the framework The construction
team carries out field work, including excavation, duct planting, cable pulling, splicing, and
network testing. The results of the work must meet the established quality standards, D. The
Return process is the stage of managing the return flow of materials, leftover goods, or damaged
equipment from the project location to the warehouse or related vendors (Hakim, 2024). This
process is important to ensure logistics efficiency, asset recovery, and environmental
responsibility.

Risk Identification

This risk identification is a useful process to find out potential problems that can affect
the smoothness of operational activities at PT EBTEL East Java region. Risk identification comes



from the results of interviews and questionnaires that are adjusted between the research context
and company activities, the results of which are in the following table.

Table 2. Risk Identification from Interview and Questionnaire Results

Code Risk Description Process | SCOR Category Notes
P1 | Project schedule delay Plan Reliability Due to delays in material
supply and FO route approval
P2 Installation time Plan Responsiveness Construction process exceeds
exceeds plan p the scheduled time
p3 Actual cost exceeds Plan Cost Unexpect.ed expenses during
budget project execution
Rework due to - Rework cau.sed by s_phcm.g
M1 i Make Reliability errors or device configuration
technical errors .
mistakes
Damaced or non- Materials from suppliers do
M2 18 . Make Reliability not meet technical
compliant materials e
specifications
Project waste not Asset Cable, pipe, and duct. waste not
M3 Make handled according to
properly managed Management .
environmental procedures
Bl Suboptlm.al. daily Enable | Responsiveness Lack of supervision causes
supervision work deviations
Pe.r sonn?l not trained Asset Lack of environmental impact
E2 in environmental Enable o . o
aspects Management training for field technicians

Impact and Likelihood Assessment

Each risk has a cause and a consequence to operational performance. To measure its

priority level. Impact is how much loss or influence is caused and the risk probability is how often
the risk occurs.

Table 3. Risk mapping Supply Chain Operations Reference

Risk . s A Risk Risk
No. Code Risk Description Likelihood | Impact Score Level
. Very
1 P1 Project schedule delay 4 4 16 High
2 P2 Installation time exceeds plan 3 3 9 High
3 P3 Actual cost exceeds budget 3 4 12 High
4 M1 Rework due to technical errors 4 3 12 High
5 M2 Mater1al§ Flo r.10t meet 9 2 4 Low
specifications
6 M3 Project waste not properly 3 3 9 High
managed

7 El Suboptimal daily supervision 3 2 6 Medium

8 2 Persgnnel not trained in 4 3 12 High
environmental aspects
House Of Risk Phase 1

House of Risk 1 (HOR 1) to evaluate and prioritize risk agents. HOR 1 is used to identify

the most dominant risk agents based on their frequency and impact on risk. The results will later
determine the ARV value to determine the size of the potential risk to the identified risks.



Table 4. Identification and Prioritization of House of Risk Phase 1

Risk Event . ., | Correlation | Severity | Occurrence | ARP (Aggregate
(Ei) Risk Agent (Aj) (Rij) (Si) (0j) Risk Potential)
E1. Project Al Dela.y n
material 9 4 4 144
schedule delay
procurement
A2. Slow FO 9 4 4 144
route approval
E2. A3. Difficult
Installation L o 3 3 3 27
field conditions
exceeds plan
E3. Project .
cost exceeds ﬁ)ﬁkggz?giiscler; 9 4 3 108
budget p
A5. Overtime or
additional work 3 4 3 36
hours
E4.dRev;/0rk A6. Lack of
ae o technical 9 3 4 108
technical L
training
errors
E5. Materials )
do not meet A7. Supplier 9 2 2 36
e human error
specifications
E6. Project A8. Absence of a
waste not waste 9 3 3 81
properly management
managed system
E7. A9. Insufficient
Suboptlmal numb.er of 3 2 3 18
daily project
supervision supervisors
Eﬁﬁi “if;f:gfel A10. Lack of
. environmental 9 3 4 108
environmental L
training
aspects

From the table, the risk agent with the highest ARV is "Lack of labor" (ARV = 68) which is
related to many operational risks. Therefore, this risk agent will be a priority in designing
mitigation strategies in HOR 2.

Risk Mitigation with House of Risk Phase 2

HOR 2 aims to select the most effective and efficient mitigation actions based on the
effectiveness value and ease of implementation. The steps in HOR 2 include: Determining
alternative mitigation actions for risk agents with the highest ARV, Giving a mitigation
effectiveness score to each risk agent (scale 1-5), Giving a score of the level of implementation
difficulty (scale 1-5; the smaller the easier), and calculating ETD (Effectiveness to Difficulty Ratio)
with the formula: ETD = Effectiveness / Level of Difficulty.




Table 5. Risk Mitigation Strategy House of Risk Phase 2

Mitigation Related Risk | Correlation . T(_)tal Difficulty Effec_tlyeness
Action (Ak) Agent (Aj) (Ejk) ARPj | Effectiveness Level / Difficulty
(TEK) (Dk) (ETDK)
Action 1:
Develop an Al: Delay in
early material material 9 144 1296 3 432
ordering procurement
schedule
Action 2:
Intensive A2: Slow FO
coordination route 9 144 1296 4 324
with route approval
permit issuers
Action 3: A4:
Regu_lar Fluctuatlpn in 9 108 979 3 304
evaluation of material
vendor pricing prices
Action 4:
Routine A6: Lack of
technical technical 9 108 972 3 324
training for training
technicians
Action 5:
Environmental | A10: Lack of
training environmental 9 108 972 4 243
program for training
technicians
Action 6: A8: Absence of
Implement 2 waste
waste 9 81 729 3 243
management
management system
SOP

The mitigation strategy that is the main priority is to add daily personnel to dense projects

(ETD = 2.5), because it is very effective and easy to implement. The implementation of this
mitigation strategy is expected to reduce the risk of schedule deviations, rework, and improve
supervision in the field. This also supports Green Supply Chain Management (GSCM) efforts
through efficiency of time, energy, and reduction of work waste due to technical errors.

Potential Savings

Potential savings are calculated based on the costs that arise due to losses that occur due
to unidentified risks, risk management, risk mitigation and the application of green supply chain
principles minus the costs that occur after the risks are identified, risk management, risk
mitigation and the application of green supply chain principles. The loss due to not implementing
the research principle is IDR 126,076,134, the potential cost that occurs when implementing the
principle in the research is rounding the average duration of delay multiplied by the number of
projects multiplied by additional labor costs consisting of one technician (IDR 200,000/day) and
three helpers (IDR 150,000/day)



Potential savings = Costs sacrificed - Costs obtained

Potential savings

=126,076,134 - (rounding delay x number of projects x labor costs)
=126,076,134 - (2 days x 48 projects x 650,000)

=126,076,134 - 62,000,000

=63,676,134

The discussion in this study focuses on the interpretation of the results of the House of
Risk (HOR) method stage 1 and stage 2 used to identify, evaluate, and develop mitigation
strategies for risks in the operational project of fiber optic network development at PT Era
Bangun Telecomindo (PT EBTEL) East Java Region. This process is important in supporting the
implementation of sustainable Green Supply Chain Management (GSCM). The results of HOR 1
show that there are five risk agents (risk causes) that have the highest ARV (Aggregate Risk
Potential Value) and are the dominant causes of the risks that have been identified. The five risk
agents are related to major risks such as project schedule delays, rework due to technical errors,
waste of project costs, and potential environmental pollution (Wang & Yuan, 2017).

This is a special concern in the context of the green supply chain (GSCM), because these
factors contribute to the waste of energy, time, and resources (Kurniawan et al., 2023). The
results of HOR 2 are the most appropriate and efficient mitigation actions for the risk agents
prioritized in HOR 1. Where the mitigation results are, adding daily workers for dense projects to
reduce excessive workloads and avoid deviations in work time, more intensive coordination of
permits with related parties, using alternative suppliers, conducting environmental training, and
more intensive communication between project functions (Daily & Huang, 2001). The main
principle of GSCM is resource efficiency and reducing environmental impacts in all supply chain
activities (Kurniawan et al.,, 2024).

According to Gustya et al. (2023), the implementation of this strategy is expected to
significantly reduce risk while supporting the principles of green operation, such as energy
efficiency, waste reduction, and improving quality and timeliness. Thus, HOR 2 not only helps
companies reduce risk, but also as a managerial tool in designing a more responsive, sustainable,
and environmentally oriented work system. In addition, regular training on environmental
aspects for workers is also important in increasing awareness of project waste management and
material reuse (Rusmini et al., 2024). Technical validation in the project planning stage is also a
form of anticipation of the risk of rework that has the potential to cause waste of materials and
energy.

Regular training on environmental aspects needs to be made a mandatory program,
considering that one of the main causes of risk is the low awareness of the workforce towards
environmental standards, project planning needs to be strengthened through a cross-divisional
technical validation mechanism to avoid the risk of rework and delays if the incident does not
occur the company is able to gain a potential profit of Rp 63,676,134 from risk management. This
is also in line with the findings, supplier selection must consider distance, distribution efficiency,
and compliance with environmental standards, in line with the concept of green procurement,
integrating sustainability indicators into project KPIs, such as energy efficiency, waste
management levels, and HR participation in environmental training.

CONCLUSION

Conclusion of green supply chain management risk analysis using supply chain operation
reference approach as identified framework and risk mitigation with house of risk method found
project schedule delay, cost over budget, rework due to technical error, to low environmental
awareness of workforce. HOR 1 identified lack of workforce energy, slow path permit, material
delay from supplier, no continuous environmental training, and weak validation of project



planning as risk, HOR 2 compiled daily workforce addition, early coordination with related
agencies, use of local suppliers, periodic environmental training, and technical validation of
project as risk mitigation. These risk mitigation strategies help reduce resource waste, improve
work efficiency, and strengthen awareness of the importance of waste and emission management
in telecommunication infrastructure projects. All of these strategies have proven to be relevant
and support GSCM principles.

SUGGESTION

Project HR management suggestions need to be considered to strengthen both
performance and capacity, validation in every project activity, developing project sustainability
evaluation, alternative collaboration in selecting suppliers and the need for specific evaluation of
risk identification, management and mitigation to always be relevant to dynamics in the field. In
addition, there is a need for KPI assessment of supply chain performance, application of lean
project principles and application of the HOR method in every company activity specifically.
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