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Article Info Abstract _ _ o _
As supply chains become more inter-connected and unpredictable, the reliability of suppliers
and the management of relationships are key drivers of performance and resilience for U.S.

ISSN (online): 3107-393X supply chains. Supplier reliability refers to a supplier's ability to deliver the right amount at the
Volume: 02 right level of quality in a timely manner, and it clearly affects the on-time rate, order fulfillment

. rate, inventory turnover, and cost performance. Relationship management depends on aspects
Issue: 03 like trust, collaboration, long-term engagements, contractual frameworks, and real-time or near-
May-June 2025 real-time information sharing that as a collective improve the supply chain's capacity to

: . proactively mitigate supply disruptions, adjust processes, and collaboratively innovate. This
Received: 11-03-2025 paper addresses how supplier reliability and relationship management affect U.S. supply chains
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by the MIT Center for Transportation & Logistics we examine reliability and relationship
development practices to demonstrate unique and hybridized effects for both supplier reliability
and relational management practices - (e.g., on-time delivery rates or defect rates; trust index,
joint planning) - that all revealed owner-operator level efficiency, flexibility to respond, risk-
balanced engagement and ultimately competitive advantage. Case examples using best practices
in reliability management experienced measurable improvements in resilience and performance
(e.g., Ford Motor Co. supplier performance scorecards/dashboards for supply chain visibility;
Pfizer CDMO alliances during COVID-19; joint investment Apple and Foxconn co-innovation;
Walmart P&G collaborative replenishment investment program for on-time, in-full deliveries).
As the following paper also discusses implications related to strategy including the use of KPI(s)
and architecture for supply chain partners; on the policy implications, we encourage the
President to federalize funding for Small Business Administration initiatives to create $100,000
grants to incentivize supplier development programs, and finally to incentivize digital
platforms for transparency across multi-tier supply chains. Recommendations include: mutual
trust initiatives, dynamic contracts for networks, analytics, and automated analytics; Lastly, we
strongly encourage U.S. firms to build long-term relationships and engagement strategies in
sustaining competitive advantage.
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Introduction

The United States features extremely complex, high-volume supply chains that include automotive manufacturing,
pharmaceuticals, electronics and computer devices, retail, and healthcare. In these supply chains, reliability of suppliers and
relationship management with suppliers have become very important factors for assessing overall performance and resilience.
Supplier reliability means a supplier's ability to reliably deliver on time, quality, and contract. Relationship management refers
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to trust building, strategic joint planning, long-term partnerships, contract management, and effective information flow.
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Each of these factors affects operational efficiency and risk
reduction, and in tandem, they create a synergy that drives
U.S.-based firms' ability to respond to disruptions (natural
disasters, worldwide pandemics, global political unrest, etc.)
and maintain their ability to compete. This chapter will
discuss the U.S. context using industry examples, federal
data, and academic literature to explain how reliability of
suppliers and relationship management influence metrics of
supply chain performance and resilience capability.

Supplier Reliability as a Determinant of U.S. Supply
Chain Performance

Defining and Measuring Supplier Reliability

In U.S. supply chains, supplier reliability is measured using
metrics such as on-time delivery rate, quantity conformance,
and defect rates (defects per million opportunities, or
DPMO). When a firm can establish high reliability, it can
reduce the size of safety stock and minimize expediting costs.
According to the U.S. Department of Commerce,
manufacturers that achieve an on-time delivery rate of >98%
experience inventory turnover rates that are 12% higher than
manufacturers at a reliability rate of 90%.

Effects on Inventory Management and Cost Savings
Reliable supplier performance enables a firm to utilize lean
inventory practices and just-in-time (JIT) practices, which are
critical in the U.S. automotive industry. Ford Motor
Company, for instance, uses a supplier performance
scorecard to monitor on-time delivery performance, quality,
and adherence to lead-time requirements. Since 2018, Ford's
top 100 suppliers have provided on-time delivery
performance that averages 99%, which has allowed Ford to
reduce its finished goods inventory by 15% and has saved the
company $120 million per year in inventory costs.

Effects on Production Continuity and Revenue Loss
Mitigation

In the electronics market, Apple relies on precision from its
supplier Foxconn to meet essential delivery schedules to
maintain its planned product launches. Apple has reported
that just a one-hour delay with getting components delivered
during the iPhone launch window translates to an estimated
$400,000 in lost sales. Apple establishes strict supplier
reliability goals to mitigate revenue loss, which include on-
time delivery of >99.5% and a defect rate of <300 DPMO, in
order to maintain continuous assembly lines and avoid
missed revenue captures when their products are in the
highest demand.

Quality Control and Warranty Cost Reduction

The warranty cost from the supplier is directly related to
supplier quality conformity, which ultimately impacts the
product defect rates and warranty claims. For example, U.S.
healthcare equipment manufacturers, such as Medtronic, will
only consider components suppliers that achieve <200
DPMO for critical components. This reliability standard can
minimize field service occurrences by 25% and save $40
million in warranty costs annually.

Relationship Management as a Factor in Supply Chain
Resilience in the U.S. Supply Chain

Trust and Strategic Collaboration

Trust between U.S. buyers and sellers reduces transaction
costs and reduces opportunism. Research from the MIT
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Center for Transportation & Logistics presented a U.S. trust
survey which showed that companies with high trust scores
recover from supply disruptions 30% faster. Pfizer's
collaborative relationships with contract development and
manufacturing organizations (CDMOs) provide a good
example of trust-based relationships: The multiyear capacity
agreement that included mutually accepted risk/reward
provisions enabled Pfizer to rapidly ramp up mRNA vaccine
production to provide over 3 billion doses in a year without
any significant service disruptions.

Long-Term Relationships and Supplier Development
Long-term relationships are incentives for suppliers to invest
in capacity increases and process improvements. Johnson &
Johnson's Supplier Innovation Program provides funding for
joint R&D and apportioned incentive payments for
performance allowed them to reduce development cycle time
by 45% and increase supplier lead-time reliability by 20%
over five years.

Contractual Governance and Flexibility

A increasing number of U.S. companies have adapted
contracts for adaptive supply relationships that explicitly
include clauses for volume flexibility and force majeure.
Walmart, for instance, develops agreements with Proctor &
Gamble that include replenishment terms and gain-share
incentives that enabled them to reduce out-of-stock rates by
28% in their supply chain during peak season.

Information Sharing and Digital Integration

Real-time data sharing and information exchanges through
EDI systems and other collaborative planning platforms
allow various multi-tiered U.S. supply node networks to
maintain their visibility. In 2024, the Supply Chain Council
published reporting results for various sectors of U.S.
companies that reported implementing integrated ERP and
EDI exchange and reported 22% lower lead-time variability
and 18% improvement in fill rates compared to other
companies without the EDI integration. The Connections
between Reliability and Relationship Management in the
U.S. context

In the U.S. regulatory and operational environment, supplier
reliability and relationship management can work together
and reinforce each other. For example, the requirements in
the U.S. Food and Drug Administration’s (FDA) current
Good Manufacturing Practices (cGMP) state that suppliers
must use reliable suppliers, robust quality controls, and
adequate documentation for any active pharmaceutical
ingredient (API). Therefore, reliable suppliers of APIs are
critical to the success of pharmaceutical manufacturers.
Furthermore, quality audits with suppliers and supplier
training programs can build relational capital and a basis for
enhanced reliability.

The use of a balanced scorecard approach, which
incorporates dimensions of reliability (timely shipment,
DPMO, etc.) with relational KPIs (trust scores, frequency of
joint planning, etc.) can help firms in this context gauge the
supplier's overall performance including both reliability and
relational activities. Best practices of supplier performance
management are articulated through Ford Motor Company's
Supplier  Alliance Program and Apple's  Supplier
Responsibility Dashboard, which highlight the connections
between reliability of suppliers and investments in
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relationship dimensions with suppliers (co-innovated
products, shared governance boards, etc.).

Case Studies/Examples from U.S. Industries
Automotive: Ford Motor Company

Ford Motor Company refers to an example of the
connectedness of reliability and relationship management in
the context of automotive supplier strategy. Their Centralized
Supplier Performance Management system evaluates the top
200 suppliers using reliable metrics along with relational
dimensions such as innovative collaboration or the supplier's
track record on risk-sharing. Since 2019, Ford's design has
improved overall supplier performance metrics while
reducing parts shortages/resources by 35 percent (and plan it
provides with production flexibility by establishing
contingencies to switch "B" models if market changes).
Pharmaceuticals: Pfizer and CDMO
Relationships/Collaboration

Pfizer's U.S. vaccine supply chain is another successful
example of the connection of reliability and relationship
management by virtue of the pre-pandemic master service
agreements with leading U.S. CDMOs—Catalent and
Thermo Fisher with dedicated capacity in their bioreactors
secured years in advance of the pandemic. During COVID-
19, examples of trust and clarity in the contract provided
Pfizer the opportunity to share forecasted data and
dynamically adjust production schedules, enabling 95% on-
time fill-finish performance while mitigating disruption
caused by raw material shortages.

Electronics: Apple and Foxconn

Apple’s collaborative approaches to Foxconn’s assembly in
the U.S. involve reliability metrics and relational practices,
incorporating Foxconn supplier centers in Texas that are
subject to Apple’s rigorous delivery and quality
requirements, and collaborating on automation efforts
resulting in improvements of throughput by 20% and a 40%
reduction in error rates, to uncover shared process
optimization and improvement teams.

Retail: Walmart and Procter & Gamble

Walmart’s Vendor Managed Inventory (VMI) program with
P&G greatly exemplifies integrated reliability and
relationship management, which was based on sharing real
time point-of-sale data and flexible replenishment contracts
on average transactions leading low out-of-stock instances by
30%, and reducing inventory carrying costs by 12% across
4,500 U.S. stores.

Strategic and Policy Implications for U.S. Businesses
Integrate Reliability Develop Reliable Relational KPIs - U.S.
firms should implement balanced scorecard approaches that
connect operational measures (e.g. on-time delivery, DPMO,
etc.) with relational measures (e.g. trust index, collaboration
frequency, etc.) to align supplier incentives and to objectively
assess full performance.

Promote Supplier Development Programs - The U.S. Small
Business Administration and the Department of Commerce
should issue grants and tax credits for suppliers to provide
training, research and development projects, and upgraded
capabilities; increasing reliability and relational opportunities
with domestic suppliers.
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Design Adaptive Contracts - Include variables for volume,
penalty-reward clauses, and force majeure considerations, to
furnish agility in contracts. National Institute of Standards
and Technology (NIST) will initiate dissemination of model
contracts for adoption of best-practice commercial contracts.
Invest in Digital Platforms for Transparency - Incentivize
adoption of a blockchain based traceable system for
monitoring, and a real-time monitoring system using loT
devices. Public-private partnerships within U.S. Digital
Corps initiative will lessen overall implementation and
technology costs to small and medium sized enterprises.
Strengthen Regulatory Collaboration - U.S. Food and Drug
Administration and Customs and Border Protection, will
provide timeliness of audits and data sharing on critical U.S.
suppliers to minimize inspection back logs and provide
improved responsiveness in emergencies.

Conclusion

As interdependent drivers of capacity and resiliency in U.S.
supply chains, supplier reliability and relationship are
important; reliability represents operational capacity to
continue production (timely fulfilment) while managing just-
in-time inventory and operational cost, and, relationship
represents an agreement with a focus on trust, collaboration,
longevity, an adaptive contract in an immediate context, and
the sharing of common information to act with agility and
mitigate risk. As a result, together reliability and relationship
optimization can help U.S. firms achieve superior delivery
performance and maintain superior quality standards in an
adaptive context. Ford, Pfizer, Apple, and Walmart cases
demonstrate a tangible difference in overall performance
when reliability measures are integrated into relational
governance. Adoption of balancing measures for KIPs,
spending on supplier measures, developing flexible contracts,
supporting and implementing digital tracking initiatives, and
regulatory collaboration supports the U.S. supply chain.
Finally, by focusing on supplier reliability and relational
management, if we assume full commercialization and
partner testing in indentured partnerships before introduction
means U.S. firms like the other firms listed can ultimately
enhance temporal resiliency, capacity of competition and
resiliency, and, navigate the ever-evolving goals of doing
business in the world.
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