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ABSTRACT

Operational downtime puts immense pressure on procurement decisions, often leading to the selection of fast and low-cost suppliers despite their
unverified ethical and safety standards. This study aims to examine how decision-makers in the manufacturing industry perceive and manage the trade-
off between downtime minimization and ethical supplier selection, as well as its implications for cost efficiency and occupational safety. Using a
qualitative approach with a single case study at a mid-sized manufacturing firm, data was collected through semi-structured interviews with eight
informants, observations of emergency procurement, and document analysis. The data was subsequently analyzed thematically and complemented by a
Weighted Decision Matrix to compare two suppliers. The findings indicate that downtime pressure shifts priorities toward speed, causing ethical criteria
to be postponed during emergency purchases. Components from unverified suppliers trigger recurring failures and increase near-miss incidents, whereas
the certified supplier proves superior with a weighted score 0of 4.05 compared to 2.65. Consequently, this trade-off proves largely illusory in the long run
when evaluated through Total Cost of Ownership. Companies are advised to implement supplier prequalification, dual sourcing, safety stock

management, and emergency procurement pathways with minimum ethical screening, all supported by top-management mandates.
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1. Introduction

In industrial engineering and operations management practice,
asset availability is the most visible measure of plant performance. Every
hour a production line stands idle interrupts the flow of value: output is lost,
delivery schedules slip, idle workers are still paid, and customer trust
erodes. Consequently, in daily production and maintenance meetings, the
question asked most often is not “What caused the failure?” but “When will
the machine be running again?” An important indicator of effective
resource management is maximizing asset availability so that assets can
continue to operate optimally in support of organizational productivity [1].

That pressure ultimately culminates in procurement decisions.
When a critical component is unavailable, the buyer faces two options: wait
for a trusted supplier with a longer lead time, or source from a supplier that
can deliver faster at a competitive price but has an unverified track record.
The problem is that the time saved is local and temporary, while the
consequences may emerge later as recurring failures, premature
replacements, and risk exposure that is not captured in downtime reports.
Therefore, in supply chain and business operations management, the
selection of suppliers or raw material providers plays a crucial role in the
continuity and success of a business. Supplier selection must not be done
carelessly or rely on intuition alone, because a wrong or unsuitable decision
can affect the quality of the final product and threaten the continuity of
overall business operations [2].

On the other hand, ethical sourcing requires suppliers to meet
minimum standards: compliance with labor regulations, implementation of
an occupational health and safety (OHS) management system,
environmental compliance, and bribery-free business integrity. For
engineers, these criteria are not merely a matter of image or ESG.
Component quality, specification accuracy, contractor competence, and the
quality of personal protective equipment (PPE) determine whether the
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plant’s risk control system truly works. When such supply chain disruptions
occur, their negative impacts and risk burden ultimately shift onto workers
on the production floor, which in turn risks triggering performance decline,
fatigue, and even operational errors (human error) caused by increased
work pressure [3].

Tension arises precisely at the intersection of these two
objectives. The fastest or cheapest supplier does not necessarily meet
ethical and safety standards, while suppliers that do meet them often require
longer lead times and higher upfront costs. The Total Cost of Ownership
(TCO) approach and supply chain risk management provide tools for
weighing the two, but in practice these tools are rarely used when decisions
must be made within hours. The sustainable procurement literature
extensively discusses the benefits of ethical suppliers under normal
conditions, whereas decision-making under downtime pressure, along with
its effects on cost and occupational safety, remains underexplored from the
perspective of frontline decision-makers.

Building on this gap, this study qualitatively examines how
decision-makers in the manufacturing industry perceive and manage the
trade-off between minimizing operational downtime and selecting ethical
suppliers, as well as the implications for cost efficiency and occupational
safety. The findings are expected to help organizations design procurement
systems that remain responsive in times of crisis without compromising
ethical and safety standards.

2. Literature review
a. Operational Downtime and Failure Costs
In modern supply chain and manufacturing operations

management, managing downtime is a crucial aspect that needs to be
minimized. Integrating fast, data-driven decision-making systems, such as
supplier selection and reconfiguration systems, plays an important role in
responding to unexpected failures, thereby reducing downtime duration and
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maintaining the continuity of industrial supply chain operations [4]. operational downtime and the selection of ethical suppliers is
systematically mapped in the following diagram:
b. Ethical and Sustainable Procurement
In general supply chain industry practice, applying ethical,
transparent, and competitive procurement principles is essential to ensure 1. START / INPUT
the availability of high-quality and affordable goods and services. gy ofreccumny aparaton prodction s, and
Achieving good governance in the supply chain requires business actors repairtarget deadines.
and stakeholders to uphold integrity, avoid discrimination and fraud, and v

comply with business ethics standards in order to prevent legal risks and
operational losses [5].

2. Operational Condition Identification
1. Asset/ fadlity crticality level

2 Estimated production loss

3. Recovery deadline limit

4 Fallurerisk

c. Supply Chain Risk Management

In managing uncertainty and the dynamics of a competitive
business environment, risk management is understood as a systematic 3 Moderating Variable Evaluation
process of identifying, evaluating, and mitigating various risk factors in Unfiuences the strength and direction of the decision)
order to achieve optimal operational outcomes and project objectives. ! )

. N . Organizational Management Supplier Regulationd

Furthermore, within the scope of the supply chain, risk management serves Culure Support Alternative e

. .« . . . . . Availabili
as a crucial strategy for anticipating, withstanding, and learning from Eutics ety Enfercament
potential disruptions in order to minimize negative impacts on overall il iyt Aratatiity, Complarece,
organizational performance [6] arientation tolerance substitution audi, sancticns

d. Occupational Safety and the Supply Chain

The implementation of Occupational Health and Safety (OHS)
in the supply chain plays a vital role in identifying, assessing, and
controlling potential hazards in order to protect the workforce and ensure
the optimal availability of safety equipment. A well-integrated supply
chain, supported by appropriate risk mitigation at storage facilities, not only
improves occupational safety standards but also supports smooth
operations overall. This proactive approach is crucial for avoiding
unnecessary costs and preventing operational disruptions and losses caused
by downtime resulting from equipment damage or unavailability [7].
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Figure 1. Operational Downtime vs. Ethical Supplier Selection Decision
Flowchart
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Total Cost and Downtime Cost Model

1. Total Cost (TC) Equation: TC = C purchase + C downtime + C
failure + C HSE + C compliance

2. Downtime Cost (C downtime) Equation: E[t downtime] x ¢
hourly

Variable Description :

TC : Expected total cost

C purchase: Purchase price and shipping costs

C downtime : Production downtime losses

C failure : Repair or replacement costs due to recurring
failures

C HSE : Occupational health and safety incident costs

C compliance : Fines, audit fees, and reputational risk costs
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Source: Primary data processed by the researcher (2026)

Data were collected through semi-structured interviews (45-60
minutes per informant), guided by questions about experiences in selecting
suppliers during downtime, the criteria used, and their impacts. The
interviews were followed by observation of emergency procurement
processes and work area conditions, and then by document analysis of
procurement policies, supplier codes of conduct, OHS incident reports,
downtime reports, and purchasing cost records. The interview process also
inquired about supplier performance. Previous studies indicate that optimal
supplier performance is directly proportional to high order volumes, unit
price competitiveness, and distribution speed. On the other hand, low-
quality suppliers are characterized by high pricing and lengthy delivery lead
times, which risk increasing operational costs and disrupting the supply
chain [8].

Table 2. Research Operationalization Matrix

a.  Finding 1
Downtime pressure shifts priorities toward speed. Procurement
and production informants described emergencies as moments
when ethical criteria are “put on hold.” As I1 stated: “When the
machine stops, the first question is when the part will arrive, not
whether the supplier has a certificate.” Observations showed
that supplier assessment procedures were often bypassed in
emergency purchases through a fast-track approval channel.

b.  Finding 2
Hidden costs of fast and cheap suppliers. Maintenance and OHS
informants reported that some spare parts from unverified
suppliers had short service lives and had triggered repeated
failures. As 12 put it: “Cheap on the invoice, but two months
later we replace it again and the machine stops again.”
Document analysis revealed a pattern in which components
from uncertified sources contributed to recurring stoppages,
eroding  the savings from the initial  price.

c.  Finding 3
The OHS officer (I14) highlighted that non-standard personal
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protective equipment and components increase the potential for
incidents, and that untrained supplier contractors introduce risks
in the work area. Incident reports showed that near misses
occurred more frequently during emergency repair periods
involving new contractors. This is consistent with the concept
of normalization of deviance, in which minor violations that are
tolerated under time  pressure become  habitual.

d.  Finding 4
Perceptions of ethical supplier costs. A finance staff member
(I5) acknowledged that ethical suppliers generally charge higher
prices on initial purchases, but stated that the company had not
yet calculated TCO systematically. A certified supplier (I8)
noted longer lead times due to quality and compliance
processes, but said they offer better warranties and technical
support.

e. Finding 5
Practices for balancing the trade off. The company has begun to
experiment with dual sourcing (one primary ethical supplier and
one verified backup), buffer stock for critical spare parts, and
umbrella contracts with delivery SLAs. Informants who
implemented these measures reported that the frequency of
emergency purchases declined. Barriers include working capital
tied up in inventory and the limited number of certified local
suppliers.

f.  Finding 6
The role of organizational culture and top management.
Informants agreed that ethics becomes a real criterion only when
top management provides a mandate and protection for
procurement staff who reject problematic suppliers, even at the
risk of prolonging downtime. Without this, staff tend to choose
the option that is safest for their own production targets.

Table 3. Summary of Trade-Offs Between Supplier Characteristics and

Risks
Fast/cheap supplier Ethical/certif

Aspect (unverified) ied supplier
Lead time Short Tends to be

longer
Initial price Low Higher
Risk of qughty issues High Lower
and recurring failures
Occupational safety risk Higher Lower
Reputz'monal .and High Low
compliance risk
Total cost of ownership . Tends to be
(TCO) Tends to be higher lower

Source: Primary data processed by the researcher (2026)

The findings show that this trade-off is partly illusory over the
long term. In the short term, a fast supplier appears to reduce downtime.
However, once recurring failures, repair costs, safety incidents, and
compliance risks are taken into account, that advantage diminishes. This
supports the TCO and supply chain risk management perspectives: a
decision that is locally rational (minimizing today’s downtime) can be

systemically irrational.

The tension remains real in crisis situations with limited
alternatives. Therefore, the key is not to choose one over the other, but to
design the system before a crisis occurs: supplier prequalification, standby
contracts, critical stock, and clear escalation rules for exceptions. This pre-
crisis planning includes the careful formulation of crisis management plans,
the establishment of dedicated teams, and the provision of training for the
team to be able to adapt and reduce potential errors and miscommunication
when facing emergency situations [9]. The findings on the role of top
management confirm that this trade-off is also a matter of governance and
safety culture, not merely a technical procurement issue.

Implications Cost efficiency.

Ethical suppliers increase initial costs but have the potential to reduce the
costs of recurring failures, repair overtime, claims, and fines. Companies
need to adopt TCO analysis in supplier evaluation.

a.  Occupational Safety
Ethical criteria (including the OHS standards of suppliers and
contractors) function as an upstream risk control. Ignoring them
during emergencies increases the likelihood of near misses and
accidents.

b.  Policy.

An emergency procurement pathway is needed that still includes
minimum ethical checks (a pre-approved supplier list), rather
than a total exemption.

Supplier Selection Decision Analysis

The supplier selection and decision-making process was
conducted objectively using a Weighted Decision Matrix approach. This
method integrates the relative importance weights of six main criteria with
a supplier performance rating scale ranging from 1 (very poor or high risk)
to 5 (very good and verified). The percentage weight for each criterion was
determined based on the agreement of the decision-making team and the
company’s operational risk management priorities. The OHS performance
and labor standards criterion was assigned the highest weight of 25%,
because a workplace accident could potentially bring operations to a
complete halt, result in legal sanctions, and damage the company’s
reputation. The Total Cost of Ownership (TCO) estimate and lead time
criteria were each assigned a weight of 20%, to account for projected
product life-cycle costs and the urgency of handling downtime. Meanwhile,
the initial price and business ethics compliance criteria each carried a
weight of 15%, and the quality reliability criterion was assigned a weight
of 5%.

The weighted score was calculated by multiplying each
supplier’s criterion rating by its percentage weight and then summing all
the resulting products. For Supplier A, which represents the fast and cheap
but uncertified option, a lead time rating of 5 multiplied by a weight of 0.20
yielded a score of 1.00, and an initial price rating of 5 multiplied by a weight
of 0.15 yielded a score 0of 0.75. A TCO estimate rating of 2 multiplied by a
weight of 0.20 yielded a score of 0.40, while an OHS performance rating
of 1 multiplied by a weight of 0.25 yielded a score of 0.25. Adding the
ethical compliance score of 0.15 (a rating of 1 multiplied by a weight of
0.15) and the quality reliability score of 0.10 (a rating of 2 multiplied by a
weight of 0.05), Supplier A obtained a final weighted total score of 2.65 out
of a maximum of 5.00..

In contrast, the calculation for Supplier B, which is ethical and
certified, produced a far superior accumulated score. Although Supplier B’s
lead time and initial price ratings were each only 3 (yielding weighted
scores of 0.60 for lead time and 0.45 for initial price), this supplier recorded
very high ratings on the heavily weighted criteria. A TCO estimate rating
of 4 multiplied by a weight of 0.20 yielded a score of 0.80, and an OHS
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performance rating of 5 multiplied by a weight of 0.25 yielded a score of
1.25. Adding the ethical compliance score of 0.75 (a rating of 5 multiplied
by a weight of 0.15) and the quality reliability score of 0.20 (a rating of 4
multiplied by a weight of 0.05), Supplier B achieved a final weighted total
score of 4.05 out of a maximum scale of 5.00.

Table 4. Weighted Supplier Selection Decision Matrix

o Weight Supplier A: Supplier B:
Criterion (%) fast, certified
i uncertified
Lead time 20 5 3
Initial price 15 5 3
Estimated TCO 20 2 4
OHS performance and
25 1 5
work standards
Ethlca} and business 15 1 5
compliance
Quality reliability 5 2 4
Weighted score 100 265 405

(maximum 5)

Source: Primary data processed by the researcher (2026)

Based on the narrative analysis of the calculation, Supplier A
proved to offer only an apparent advantage on short-term parameters such
as delivery speed and initial purchase price. Supplier A was eliminated
because it received very low scores on the vital criteria (OHS, ethics, and
TCO), and therefore failed to meet the minimum ethical gate requirement.
In contrast, Supplier B, with a total score of 4.05, significantly
outperformed Supplier A. Supplier B’s dominant strengths in OHS, ethical
compliance, and long-term TCO efficiency demonstrate that it is the most
optimal, safe, and systemically rational procurement choice for the
company’s long-term operations. In building a sustainable supply chain
management, supplier relationship management can no longer be
underestimated or focused solely on minimizing transactional costs.
Modern supplier relationship management practices require organizations
to integrate ethical, environmental, and social responsibility standards from
the partner selection stage to subsequent operations. Reliable suppliers must
be evaluated holistically not merely based on speed or the cheapest price
offers but through their ability to comply with ethical standards, religious
values, and a commitment to long-term sustainability in order to avoid
reputation risks and maintain stakeholder trust [10].

Conclusion

This study concludes that operational downtime pressure drives
decision-makers to prioritize procurement speed, often leading to the
neglect of ethics and occupational safety criteria during emergency
purchases. While locally rational, such decisions are systemically
detrimental: components from unverified suppliers trigger recurring
failures and increase near-miss incidents, ultimately eroding initial cost and
time savings through long-term expenses. The Weighted Decision Matrix
results reinforce this finding, with Supplier B (certified) scoring 4.05
compared to 2.65 for Supplier A (fast and uncertified), primarily due to its
superior performance in HSE (Health, Safety, and Environment), ethical
compliance, and Total Cost of Ownership (TCO). Consequently, the trade-
off between speed and ethics proves largely illusory over the long term,
despite remaining very real during a crisis when supplier options are
limited.

Companies are advised to design pre-crisis mechanisms through
supplier prequalification, dual sourcing, safety stock for critical spare parts,
umbrella contracts with SLAs, and emergency procurement pathways that
retain minimum ethical screening, all backed by top-management
mandates. Because this study is limited to a single case study within one
mid-sized manufacturing firm, future research should incorporate
quantitative data on costs and incidents while comparing multiple
companies or industrial sectors.
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