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Abstract— Monopsony theory predicts that a single buyer facing
multiple sellers should command decisive pricing power. This
paper challenges that assumption in the context of specialized
silicon procurement, where a sole buyer often confronts a
monopolistic or near-monopolistic supplier. Drawing on
practitioner experience in strategic sourcing and supply chain
leadership within the consumer electronics industry, this paper
identifies and formalizes the Monopsony Paradox: the
counterintuitive phenomenon whereby single-buyer leverage
diminishes — rather than intensifies — as supplier specialization and
mutual dependency increase. This research makes three distinct
contributions to supply chain management theory and practice.
First, it defines and validates the Monopsony Paradox as a distinct
theoretical phenomenon, providing a structured explanation of
inverted buyer leverage in specialized silicon markets. Second, it
develops the Triple-Constraint Negotiation Framework (TCNF), a
novel procurement approach that simultaneously optimizes cost
extraction, supply security, and supplier viability — representing a
fundamental departure from conventional zero-sum negotiation
models. Third, it provides empirical validation through detailed
case analysis demonstrating how TCNF enabled a substantial
reduction in manufacturing value-add while qualifying alternative
suppliers and preserving vendor financial stability, with
implications applicable across monopolistic procurement
categories. The framework is illustrated through sensor silicon
procurement in the consumer electronics industry, where
significant double-digit cost reductions were achieved in the
vendor’s manufacturing value-add while simultaneously
qualifying an alternative supply network and preserving the
incumbent vendor's financial health. Unlike conventional
procurement models that treat vendor negotiations as zero-sum,
this framework argues that short-term profit maximization
through aggressive cost extraction can be counterproductive when
the buyer depends on a sole-source vendor for mission-critical
components. The paper offers practical implications for
procurement leaders operating in Dbilateral dependency
environments across semiconductor, display, battery, and other
specialized technology supply chains.
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1. INTRODUCTION

The global semiconductor industry underpins virtually
every sector of the modern economy, from consumer
electronics and automotive manufacturing to
telecommunications and defense systems. Within this
ecosystem, a particularly complex procurement challenge arises
when a single dominant buyer — typically a large original
equipment manufacturer (OEM) or a Big Tech company — must
source highly specialized silicon components from a sole or
near-sole supplier. Classical economic theory, rooted in
monopsony models first formalized by Robinson [1], predicts
that such a buyer should enjoy significant market power: the
ability to dictate pricing, contractual terms, and production
schedules to a supplier that has no alternative customer of
comparable scale. For any customer, being the single-source
buyer from a vendor is almost a dream — and the world’s largest
technology companies are expected to be the epitome of living
this dream.

However, reality is quite the opposite. When purchasing a
commodity that is readily available, has alternate vendors, and
involves low complexity, monopsony power unquestionably
favors the large-scale buyer. However, when it comes to
complex supply chains related to core hardware technologies,
such as display, battery, camera, silicon, etc., being a
monopolistic buyer is more of a curse than a blessing. The buyer
finds itself in a position analogous to a foster parent entrusted
with raising a gifted but resistant rebellious child: the onus of
shaping the relationship into something productive falls almost
entirely on the buyer, and every attempt to impose discipline is
treated as overreach while the vendor’s suboptimal behaviors
receive a tacit pass. The buyer cannot walk away, the vendor
knows it, and the resulting dynamic inverts every assumption of
classical monopsony theory.

In practice, the dynamics of specialized silicon
procurement frequently defy classical prediction. The
practitioner’s experience in strategic sourcing within the
consumer electronics industry — across procurement portfolios
spanning multiple product lines and billions of dollars in annual
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spend — reveals a persistent and counterintuitive pattern: as the
degree of component specialization increases, the buyer’s
effective negotiating leverage often decreases, even when the
buyer represents the supplier’s dominant or sole revenue
stream. This paper terms this phenomenon the “Monopsony
Paradox”.

The semiconductor industry’s structural characteristics
make this paradox particularly acute. According to the
Semiconductor  Industry  Association  [25], global
semiconductor sales reached $527B in 2023, with the top ten
companies accounting for over 50% of total revenue. The
industry’s capital intensity — average fabrication facility costs
now exceed $10B [10] — creates natural barriers to entry that
concentrate supply in a small number of vendors for specialized
component categories. Table I illustrates the structural
differences between commodity and monopolistic silicon
procurement environments.

TABLE I: Commodity vs. Monopolistic Silicon Procurement
Characteristics

Characteristic

Commodity Silicon

Monopolistic Silicon

Supplier count

5-20+ qualified

1-2 qualified

Qualification time

2-6 weeks

12-24 months

Switching cost

Low (<1% of spend)

High (10-30% of
spend)

Price discovery

Market-based

Bilateral negotiation

Buyer leverage

High (substitution)

Paradoxically low

Typical YoY cost
reduction

8-15%

2-5%

Revenue concentration

< 20% of vendor rev.

> 60% of vendor rev.

1.1. BACKGROUND AND CONTEXT

The paradox arises from a condition of mutual lock-in that
neutralizes the theoretical leverage of both parties.

1.2. RESEARCH CONTRIBUTIONS AND PAPER STRUCTURE

This paper makes three original contributions. First, it
identifies and formalizes the Monopsony Paradox as a distinct
phenomenon. Second, it develops a Triple-Constraint
Negotiation Framework (TCNF) that balances cost extraction,
supply security, and supplier viability. Third, it presents a
detailed case analysis demonstrating the framework’s
application, achieving a 25% reduction in a monopolistic
vendor’s manufacturing value-add (MVA), while preserving
the vendor’s financial health and qualifying an alternative
supply network.

The remainder of this paper is organized as follows.
Section 2 reviews the relevant literature. Section 3 elaborates
on the methodology — 3.1 formalizes the Monopsony Paradox,
3.2 presents the case analysis and 3.3 introduces the Triple-
Constraint Negotiation Framework (TCNF). Section 4’s focus
is on the discussion and Section 5 concludes.

2. LITERATURE REVIEW

2.1. Monopsony Theory in Classical Economics

The concept of monopsony — a market structure in which a
single buyer faces multiple sellers — was first rigorously
formalized by Joan Robinson in 1933 [1]. Robinson
demonstrated that a monopsonist can set prices below
competitive equilibrium by restricting quantity purchased. This
framework was extended by Stigler [2] and Manning [3], who
applied generic monopsony theory to economic regulation in
the labor markets with empirical success.

In the procurement context, monopsony power manifests
when a buyer is sufficiently large relative to a supplier’s
revenue that the supplier cannot credibly threaten to withdraw
supply. Porter [4] incorporated this into his five-forces
framework, identifying buyer bargaining power as a function of
volume share, switching costs, and substitute availability.
Schoenherr and Mabert [5] and Caniato and Zsidisin [6] refined
these concepts through procurement-specific power matrices.
However, the classical literature assumes that purchased goods
are substitutable—an assumption that frequently fails in custom
silicon markets.

2.2. Bilateral Monopoly and Countervailing Power

The situation where a single buyer faces a single seller is
classified as bilateral monopoly. Bowley [7] demonstrated that
the price outcome is indeterminate — it depends on relative
bargaining power rather than supply-demand fundamentals.
Galbraith [8] extended this through countervailing power
theory. Nash’s bargaining solution [9] predicts surplus division
according to each party’s outside option. When both parties’
outside options are poor, the Nash framework predicts
protracted negotiation with no clear equilibrium - precisely
what practitioners observe.

In silicon procurement, bilateral monopoly conditions arise
with surprising frequency. A large OEM may represent 60—95%
of a specialized vendor’s revenue for a given component, while
that vendor simultaneously represents the OEM’s sole qualified
source, at a given point in time. Industry data supports this
concentration: in advanced analog and mixed-signal silicon, the
top three vendors command over 70% market share in several
sub-categories, and for highly application-specific components,
single-vendor concentration ratios can exceed 90% [25]. The
practical implication is that for a growing number of silicon
procurement categories, the textbook assumptions of
competitive markets are inapplicable, and procurement leaders
require frameworks designed for bilateral dependency.

2.3. Supply Chain Power Dynamics in Semiconductor
Procurement

The semiconductor supply chain has received increasing
attention following the COVID-19 pandemic [10]. Simchi-Levi
and Simchi-Levi [11] demonstrated that supply chain risk is
concentrated in components with long lead times and limited
substitutability. Chopra and Sodhi [12] categorized risks into
disruption and delay categories, both elevated in sole-source
procurement.
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Choi and Krause [13] found that collaborative, long-term
partnerships outperformed adversarial relationships in cost,
quality, and innovation. Dyer, Singh, and Hesterly [14]
formalized this through the relational view of the firm. Henke
and Zhang [15] found that suppliers systematically allocate best
resources — capacity, talent, and innovations — to customers who
treat them as partners. A buyer who aggressively squeezes a
sole-source vendor may win short-term pricing concessions but
loses access to the vendor’s best ideas and priority capacity
allocation.

Recent research in the International Journal of Supply
Chain Management has examined related phenomena in
specialized procurement contexts. Kumar and Sharma [28]
investigated power asymmetries in single-source relationships
within the automotive supply chain, finding that suppliers'
dependency on dominant buyers creates vulnerability that
buyers must actively manage to prevent supply disruption.
Their findings align with the supplier viability constraint
developed in this paper. Chen et al. [29] examined negotiation
strategies in bilateral monopoly situations within electronics
manufacturing, documenting cases where aggressive buyer
behavior led to supplier underinvestment and eventual supply
chain failure - a pattern consistent with the squeeze-and-starve
cycle formalized in Section III.C. Additionally, Rodriguez and
Patel [30] analyzed the role of alternative supplier development
as a strategic option in monopolistic procurement,
demonstrating that credible qualification programs shift
incumbent behavior even when volume transition does not
occur, supporting this paper's emphasis on supply security as a
negotiation enabler.

2.4. Gaps in Existing Literature

Despite the richness of this literature, gaps remain. First,
most monopsony treatments assume commodity markets; the
literature on monopsony power in custom silicon is sparse.
Second, vendor financial health is typically treated as
exogenous, when in practice a dominant buyer’s decisions
directly influence it. Third, no published framework explicitly
optimizes across cost extraction, supply security, and supplier
viability simultaneously. This paper fills these gaps.

3. METHODOLOGY

This research employs a mixed-method approach
combining theoretical development, case study analysis, and
framework design. The methodology consists of three
integrated components: (1) formalization of the Monopsony
Paradox as a theoretical construct; (2) longitudinal case analysis
of specialized sensor silicon procurement; and (3) development
and validation of the Triple-Constraint Negotiation Framework
(TCNF).

3.1. THEORETICAL FRAMEWORK DEVELOPMENT: THE
MONOPSONY PARADOX:

3.1.1. Defining the Paradox

The Monopsony Paradox is the phenomenon whereby a
buyer’s effective negotiating leverage decreases as component
specialization increases, even when the buyer’s share of the

supplier’s revenue increases. Let L(B) represent effective
leverage, S represent component specialization, and R represent
the buyer’s revenue share. Classical theory predicts L(B) is an
increasing function of R. The Paradox states that when S
exceeds a critical threshold S*, L(B) becomes a decreasing
function of both S and R. Fig. 1 illustrates this relationship.

Fig. 1: The Monopsony Paradox — Leverage vs. Specialization
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The intuition is straightforward. As the buyer’s revenue
share increases, the supplier becomes more dependent—but the
buyer also becomes more exposed to disruption. At extreme
specialization, the parties are effectively fused into a single
economic entity, and the concept of “negotiation” becomes a
misnomer for internal resource allocation.

3.1.2. The Mutual Lock-In Effect

The paradox is driven by the Mutual Lock-In Effect.
Lock-in occurs when switching costs for both parties exceed the
maximum concession extractable through negotiation. Fig. 2
maps this dynamic across a two-dimensional matrix of buyer
and seller switching costs.
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Fig. 2: Mutual Lock-In Matrix
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The buyer’s switching costs include: (a) 12-24 months for
alternative qualification; (b) engineering validation resources;
(c) yield and reliability risk; and (d) opportunity cost of delayed
launches. The seller’s costs include: (a) dedicated tooling and
capacity; (b) non-transferable engineering expertise; (c)
revenue concentration risk; and (d) reputational damage. When
both are high (upper-right quadrant), neither party can credibly
walk away.

The magnitude of these switching costs can be quantified.
Based on practitioner experience across multiple silicon
categories, Table V provides representative estimates of buyer
switching costs by component complexity tier. These figures
represent direct costs only; indirect costs such as organizational
disruption, engineering opportunity cost, and competitive risk
from delayed product launches can multiply the total by a factor
of three to five.

TABLE V: Estimated Buyer Switching Costs by Component

Complexity
Complexity Qualification | ;. oot Cost Yield Risk
Tier Time
Standard ..
(commodity) 2-6 weeks <$0.1M Negligible
Semi-custom 3—6 months $0.5M - $2M Low—Moderate

Fully custom
(ASIC)

Proprietary
sensor silicon

12-18 months $5M - $20M Moderate—High

18-24 months >$15M High—Critical

As the table illustrates, the switching costs for proprietary
sensor silicon — the category at the heart of the case analysis
presented in this paper — are orders of magnitude higher than
those for commodity silicon. It is this cost differential that
transforms the buyer’s theoretical leverage into a practical
constraint. The vendor’s awareness of these costs, and its
confidence that the buyer’s product development timeline
cannot absorb an 18-24 month qualification delay, forms the
structural basis of the Monopsony Paradox.

3.1.3. The Asymmetry of Switching Costs

While both parties face high switching costs, a temporal
asymmetry favors the vendor. The buyer’s costs are front-
loaded: it must invest in qualification before receiving a single
unit. The vendor’s costs are deferred until the buyer actually
transitions volume—12-24 months away. The vendor can
afford patience, knowing the buyer’s product schedule will
force settlement.

This asymmetry drives the “squeeze-and-starve” cycle
illustrated in Fig. 5. A buyer negotiates aggressively, the vendor
accepts under duress, then underinvests in yield, capacity, and
engineering support. The buyer eventually pays more through
operational disruption than it saved through the initial price
concession.

Fig. 5: The Squeeze-and-Starve Cycle
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The squeeze-and-starve cycle is not merely a theoretical
construct; it is a recurrent pattern observed across the
semiconductor industry. Industry analysts estimate that
aggressive pricing pressure from OEMs contributed to at least
twelve significant supplier financial distress events between
2018 and 2024, affecting component categories ranging from
analog power ICs to specialty memory [25]. In several of these
cases, the distressed vendor’s largest customer ultimately bore
the greatest cost—through emergency qualification of
alternatives, production line shutdowns, and delayed product
launches—despite having initiated the pricing pressure that
caused the distress.

Industry experience confirms this pattern. In one
documented instance, an aggressive negotiation strategy
successfully reduced a critical vendor’s margin by
approximately 40% over three years. The short-term savings
appeared substantial when measured by conventional
procurement metrics. However, during the same period, the
vendor’s capital expenditure on process improvement declined
by 55%, its engineering headcount fell by 30%, and its yield on
the buyer’s component degraded from 92% to 78%. The net
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effect was that the buyer’s total cost of ownership—inclusive
of scrap, rework, field failures, and delayed time-to-market—
increased by an estimated 15-20% relative to the pre-
negotiation baseline. This type of experience directly informs
the supplier viability constraint in the Triple-Constraint
Negotiation Framework.

3.1.4. The Supplier Viability Constraint

Perhaps the most counterintuitive implication is that a
dominant buyer must actively manage its monopolistic
supplier’s financial health. This contradicts conventional
procurement’s objective of minimizing purchase price.
However, in sole-source relationships, the supplier’s cost
structure, investment capacity, and organizational health are
variables the buyer’s decisions directly influence.

Direct experience in the field illustrates this principle.
When a critical component vendor entered severe financial
distress, the conventional procurement response would have
been to exploit the vendor’s weakness. Instead, the procurement
team worked with the vendor’s C-suite to structure a
prepackaged bankruptcy that preserved manufacturing
operations, retained thousands of skilled jobs, and returned the
vendor to solvency within two years. The cost of losing the
vendor entirely would have exceeded achievable savings by an
order of magnitude. Table II quantifies the comparative cost
analysis.

TABLE II (Illustrative): Comparative Cost Analysis — Vendor
Rescue vs. Vendor Replacement

Vendor
Cost Category Vendor Rescue T T
Negotiation/legal costs $2M - $5M $1M - $2M
Qualification of alternative N/A (existing $15M — $25M
vendor)

High (12-24 mo.

Supply disruption risk Low (continuity) gap)

Product launch delay None 1-2 product cycles
Revenue at risk $0 $500M — $2B+
Jobs preserved 3,000+ 0

Estimated total cost $5M - $10M $500M — $2B+

Formally, the buyer’s optimization problem is: minimize
total cost of ownership subject to three constraints: (1)
negotiated price below maximum willingness to pay; (2) at least
one qualified alternative supply source exists or is in
development; and (3) negotiated price above the vendor’s
minimum viable price — below which the vendor cannot sustain
capacity, quality, and technology investment. Violating
constraint (3) produces short-term savings but creates deferred
liabilities through quality escapes, delivery delays, and
technology stagnation.

3.2. CASE STUDY: SENSOR SILICON PROCUREMENT

3.2.1. Case Context and Setting

The case draws on practitioner experience leading
strategic sourcing for a specialized mission-critical sensor
silicon category at a major consumer electronics company. The

category involved a custom-designed component integrated
into flagship product lines, with annual spend in the hundreds
of millions. The component required proprietary analog-digital
conversion circuitry, application-specific packaging, and
specialized testing protocols that could not be replicated by
generic foundries.

The incumbent held a de facto monopoly: the only
qualified supplier capable of meeting specifications at volume.
The vendor had invested almost a decade developing the
underlying technology and co-developed the architecture with
the buyer’s engineering team. The buyer had designed its
product architecture around the vendor’s component, creating
deep hardware, firmware, and software dependencies.

The commercial relationship exhibited classic bilateral
dependency characteristics. The buyer represented majority of
the vendor’s revenue in the relevant product category, making
the buyer the vendor’s most strategically important customer.
Conversely, the vendor’s component was integrated into some
of the critical high-visibility product lines of the buyer,
representing a critical path dependency for product launches
with billions of dollars in downstream revenue. Neither party
could afford a disruption, yet neither party was satisfied with
the status quo: the buyer viewed the vendor’s pricing as 30—
45% above industry benchmarks for comparable complexity,
while the vendor viewed its margins as justified by the
significant research and development investment required to
maintain technological leadership in the category.

The category’s technical characteristics compounded the
procurement challenge. The sensor silicon module required
fabrication at a specialized process node that fewer than five
facilities worldwide could support. The component’s
performance specifications — including sensitivity thresholds,
power consumption parameters, and environmental tolerance
ranges —had been tightened progressively over multiple product
generations, creating a growing body of proprietary know-how
at the vendor that would take any alternative supplier several
painful months, if not years, to replicate. The testing protocol
alone involved over two hundred discrete measurements, each
calibrated to the buyer’s specific quality standards. This
accumulation of specialization is precisely the condition that
generates the Monopsony Paradox: each year of co-
development deepens the mutual dependency and further
constrains both parties’ outside options.

A critical and underappreciated dimension of the
paradox is vendor psychology. The product being developed
was so niche, nuanced, and novel that most of the relevant
intellectual property belonged to the buyer and could not be
shared with external parties — including, ironically, the very
vendor tasked with manufacturing it. This created an
information asymmetry that fundamentally shaped the vendor’s
behavior. The vendor maintained a competent engineering
bench but understood that the technology was central to the
buyer’s strategic philosophy. This awareness produced a
rational but deeply frustrating behavioral pattern: the vendor
neither wanted to accept full responsibility for the technology’s
success — fearing that failure could result in litigation or
blacklisting from all future business — nor did it need to extend
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itself, because it understood that the buyer considered the
program too critical to let fail. The vendor’s calculus was
straightforward: focus the majority of its resources on high-
margin, mature products for other customers, and in this
category, do just enough to remain part of the process without
assuming significant risk.

This “do just enough” posture was reinforced by the
development lifecycle’s temporal dynamics. Game-changing
hardware technologies typically require two to three years of
development, and the buyer operated under strict launch
deadlines tied to annual product cycles. The vendor understood
that after the first several months of co-development, the buyer
was too deeply committed to introduce another vendor without
catastrophic schedule disruption. This knowledge created a
moral hazard: the vendor’s incentive to perform at peak levels
declined precisely as the buyer’s dependency increased. This
pattern is observed not as an aberration but as the norm across
multiple core hardware technology categories — a structural
feature of bilateral dependency that procurement leaders must
anticipate and mitigate from the ecarliest stages of supplier
engagement.

3.2.2. Observed Negotiation Failure Modes

Prior to implementing the Triple-Constraint Negotiation
Framework, several conventional approaches were attempted.
Table III summarizes these approaches and their outcomes.

TABLE III: Negotiation Failure Modes and Outcomes

Root Cause of

i It .
Approach Tactic Resu Failure
0,

. t .

Adversarial Demgr}ded 30% Stalled wo No credible
. cut citing should- | quarters; minimal .
cost reduction . alternative
cost models reduction

Executive Vendor C-suite 5-7% reduction; Savings offset
escalation negotiations engg. support cut | by service loss

High-volume
guidance

Multi-year benefit
for step-down

3-4% nominal,
escalation clauses

Volume commit
not possible

Each approach failed because it treated the negotiation
as conventional buyer-supplier interaction where the buyer
holds structural power. The Monopsony Paradox rendered this
assumption invalid.

The failure pattern is instructive. In each case, the
buyer’s negotiation team initially tried to enforce assumptions
inherited from traditional commodity procurement: that the
buyer’s volume represents sufficient leverage to dictate terms.
In a competitive market, this assumption is valid — the buyer can
credibly move volume to an alternative supplier within weeks.
In the monopolistic silicon context, however, the buyer’s
volume is not a source of leverage but a source of vulnerability.
The larger the buyer’s volume with the incumbent, the more
catastrophic a supply disruption would be, and the less credible
any threat to redirect that volume. The vendor’s negotiation
team understood this dynamic intuitively. While the buyer’s
team too, trained in competitive-market frameworks, had an
implicit understanding of the power-dynamics, it also knew that
it did not have viable short-term alternate options.

A further complicating factor was information asymmetry.
The vendor possessed detailed accurate knowledge of its own
cost structure, yield rates, and capacity constraints -
information that the buyer could only benchmark/estimate. The
buyer, meanwhile, possessed detailed knowledge of its product
roadmap, volume forecasts, and alternative technology options
— information that the vendor could only infer. This bilateral
information asymmetry created opportunities for strategic
misrepresentation by both parties, further impeding productive
negotiation. The Triple-Constraint Negotiation Framework,
described in the next section, addresses this challenge partly
through should-cost modeling (which reduces the buyer’s
information disadvantage) and partly through transparent
communication of qualification progress (which reduces the
vendor’s uncertainty about the buyer’s outside options).

3.3. FRAMEWORK DESIGN: TRIPLE-CONSTRAINT
NEGOTIATION FRAMEWORK (TCNF)

This paper introduces TCNF: Triple-Constraint Negotiation
Framework, for monopolistic silicon supply chains. The
framework optimizes across three constraints in tension: cost
extraction, supply security, and supplier viability. Fig. 3
compares the framework’s performance against conventional
approaches across all three dimensions.

Fig. 3: Triple-Constraint Framework
Comparative Performance

——- Adversarial Approach
Supply e Volume Commitment

Supplie
Viability

3.3.1. Constraint One. Cost Extraction

Rather than pursuing headline price reductions, the
framework targets the vendor’s manufacturing value-add
(MVA): the delta between total delivered cost and the sum of
raw materials, outsourced processing, and logistics. The
procurement team built a should-cost model disaggregating the
vendor’s cost into: (a) wafer and material costs benchmarked
against indices; (b) fabrication costs from publicly available
foundry pricing; (c) packaging and testing against industry
norms; and (d) MVA as the residual. This revealed the vendor’s

== Triple-Constraint Framework
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MVA significantly exceeded industry benchmarks, providing a
factual basis for negotiation.

The should-cost model’s power lies in its specificity.
Rather than asserting that the vendor’s price is “too high” — an
argument the vendor can easily deflect — the model identifies
precisely where the vendor’s cost structure deviates from
industry norms. In the case under analysis, the model revealed
that the vendor’s fabrication costs were within 5% of industry
benchmarks (indicating genuine process complexity), while its
MVA exceeded benchmarks by approximately 45%. This
granularity transformed the negotiation from a positional
bargaining exercise into a fact-based discussion about specific
cost drivers, allowing both parties to focus their efforts on the
areas where legitimate efficiency gains were achievable.

Importantly, a macro-level should-cost model was
shared with the vendor — another deliberate act of transparency.
Experience has shown that vendors respond more
constructively to data-driven cost challenges than to arbitrary
price demands. When the vendor could see that the buyer
understood its cost structure at a granular level, the conversation
shifted from “what price will you accept?” to “where can we
jointly reduce cost without compromising quality or
investment?” This shift is consistent with Kim and
Mauborgne’s [20] work on fair process: people are more willing
to accept unfavorable outcomes when the process that produced
them is perceived as transparent and legitimate.

3.3.2. Constraint Two: Supply Security

The framework requires maintaining at least one credible
alternative source at all times. The procurement team initiated
a parallel qualification program with a second vendor.
Critically, the qualification was disclosed to the incumbent,
with the assurance that they would still get majority volume, as
long as the pricing structure is mutually aligned - transparency
that was deliberate. An undisclosed program signals distrust; a
disclosed program signals strategic intent and transforms the
incumbent’s incentive structure. The vendor, now facing a
credible long-term threat, becomes more willing to negotiate on
MVA to preserve volume share.

The distinction between a bluff and a genuine
qualification is critical. Many procurement organizations
announce alternative qualification programs as a negotiation
tactic, with no credible intention of transitioning volume.
Experienced vendors recognize this pattern and discount it
accordingly. The approach adopted differed in a fundamental
respect: the alternative qualification was real. Engineering
resources were allocated, sample components were produced
and tested, and the candidate vendor’s process was brought to a
stage where volume production was technically feasible. This
required an investment of $10M+ over eighteen months; a
significant commitment that the incumbent vendor could
independently verify through industry contacts and its own
intelligence.

The credibility of the qualification program was further
enhanced by the decision to award the alternative vendor a
small initial production allocation (~10% of total volume) upon
successful completion of reliability testing. This allocation

served a dual purpose: it provided the alternative vendor with
production experience and revenue to sustain its investment,
while demonstrating to the incumbent the buyer’s willingness
to bear the cost and complexity of managing a dual-source
supply chain. The signal was unambiguous: this was not a bluff.

3.3.3. Constraint Three: Supplier Viability

The framework requires that the negotiated price sustain
the vendor’s ability to: (a) maintain quality and yield; (b) invest
in next-generation technology; (c) retain key talent; and (d)
generate adequate return on capital. The buyer’s greatest risk is
not overpaying - it is destroying the vendor’s ability to deliver
reliably. In practice, the costliest supply chain failures were
caused by vendor financial distress, underinvestment, or talent
loss — all traceable to buyers who prioritized short-term
extraction over long-term vendor health.

Quantifying the supplier viability constraint requires the
buyer to develop a detailed understanding of the vendor’s
economics. The procurement team constructed a vendor
financial health model that estimated the vendor’s minimum
viable price as a function of four variables: (a) the vendor’s
fixed cost base (facility depreciation, insurance, regulatory
compliance); (b) variable manufacturing costs at current yield
levels; (c) the minimum R&D and CapEx investment required
to deliver the buyer’s next-generation component
specifications; and (d) a target return on invested capital
sufficient to justify continued commitment to the category. The
model indicated that the vendor’s minimum viable price was
~15% below its current asking price, meaning the buyer had
room for a meaningful cost reduction, but ~20% above the
buyer’s initial demand, which had been calculated without
regard for vendor sustainability. This created a classic ZOPA
(Zone of Possible Agreement) for the buyer’s team to negotiate.

This analysis revealed that the buyer’s original 40% cost
reduction demand - the one that had stalled for two quarters —
would have pushed the vendor below its minimum viable price,
triggering a cascade of adverse consequences: deferred capital
investment, engineering attrition, yield degradation, and
ultimately a deterioration in component quality that would have
cost the buyer far more than the negotiated savings. The
vendor’s resistance to the demand was not, as the procurement
team had initially assumed, a strategic gambit; it was a rational
response to a price point that genuinely threatened the vendor’s
ability to serve the buyer’s requirements. Recognizing this
distinction — between vendor intransigence and vendor self-
preservation — is one of the most important judgments a
procurement leader can make in a monopolistic supply chain.

3.3.4. Timing the Convergence

The framework’s effectiveness depends critically on
timing. Fig. 4 illustrates the 18-month dual-track execution
timeline.
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Fig. 4: Dual-Track Execution Timeline
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During the first six months, the alternative qualification
was initiated with engineering evaluation of the candidate
vendor, including the conduct of DOEs (Design of
Experiments). During months 7 — 12, the qualification entered
its formal phase, during which the incumbent was made aware.
During months 13-18, sample components passed initial
reliability screening, making the outside option credible for the
first time. It was during this third phase that the incumbent’s
posture shifted materially.

3.3.5. Implementation Results
The framework yielded the results summarized in Table

Iv.
TABLE IV: TCNF — Before and After Results
Metric Before After
Vendor MVA vs. +45% above o
industry benchmark benchmark *12% above benchmark
MVA reduction . o
achieved Baseline 25% (phased over 3 Qtrs.)
Qualified supply

1 (sole source) 2 (primary + qualified alt.)

sources

Vendor financial health | Stable Stable (viability preserved)
Vendor R&D Flat Increased (competitive
investment response)

YoY cost reduction vs.

_ %0
prior approach 2-5% per year

8-12% per year

Sup ply disruption 2-3 per year 0 in first 24 months
incidents
Notably, the alternative supplier’s qualification

produced indirect benefits. The incumbent, motivated by
competitive threat, voluntarily accelerated yield improvement
and next-generation process investment — improvements
unattainable through adversarial negotiation alone. This is
consistent with Henke and Zhang’s [15] finding that managed
competitive dynamics stimulate incumbent innovation.

The magnitude of the results warrants context. The 25%
MVA reduction, applied to a category with annual spend in the
hundreds of millions of dollars, represents cumulative savings
in the range of several hundred million dollars over the contract
period. However, the financial impact of the framework extends
beyond direct cost savings. The elimination of supply
disruption incidents — from 2—3 per year to zero in the first two
years — avoided downstream costs that industry estimates
suggest at $50M — $150M per incident when accounting for
production line stoppages, expedited shipping, customer
penalties, and brand reputation impact. When these avoided

costs are included, the framework’s total financial impact
exceeds the direct MV A savings by a factor of two to three.

The improvement in year-over-year cost reduction —
from 2—5% under conventional approaches to 8—12% under the
framework - also merits analysis. Under the conventional
approach, cost reductions were modest because the vendor had
no incentive to reduce costs: the buyer had no credible
alternative, and the vendor’s margins were protected by
information asymmetry. Under the framework, the should-cost
model eliminated information asymmetry, and the credible
alternative supplier provided competitive pressure. The vendor
responded not by cutting corners, which would have been the
response to adversarial pressure, but by investing in genuine
process improvements that reduced its actual manufacturing
costs. This distinction is critical: the framework’s cost
reductions were sustainable because they were driven by real
efficiency gains rather than by margin compression.

Perhaps the most significant result was qualitative rather
than quantitative: the transformation of the buyer-supplier
relationship from adversarial to collaborative. Following
implementation of the framework, the vendor’s engineering
team began proactively sharing technology roadmap
information, identifying cost reduction opportunities, and
proposing design-for-manufacturability (DFM) improvements,
behaviors that had been absent during the adversarial period.
The vendor’s CEO, in a subsequent executive review,
acknowledged that the framework had “changed the nature of
the relationship” from one of mutual caution to that of aligned
incentives. This qualitative transformation is consistent with
Gulati’s [24] research on trust formation in inter-organizational
relationships: transparency, consistency, and demonstrated
commitment to the partner’s welfare are the foundations of
trust, and trust enables cooperative behaviors that generate
surplus beyond what either party could achieve unilaterally.

The results merit comparison with industry benchmarks.
In practitioner experience across multiple monopolistic silicon
categories, the typical year-over-year cost reduction achievable
through conventional negotiation ranges from 2-5%,
significantly below the 8—15% reductions typical in competitive
commodity categories [26]. TCNF achieved a step-function
reduction of 25% in MVA, followed by sustained annual
reductions of 8—12%, performance comparable to competitive
categories despite the monopolistic market structure. This
convergence suggests that the framework does not merely
improve outcomes marginally; it fundamentally changes the
negotiation dynamic by introducing credible competition where
none previously existed.

Perhaps most significantly, the framework achieved
these cost reductions without any of the adverse consequences
typically associated with aggressive vendor negotiation in
monopolistic categories. The vendor’s yield improved by
approximately 4 percentage points during the period (from 92%
to 96%), its engineering support responsiveness improved, and
its investment in next-generation sensor technology actually
increased — the opposite of what the squeeze-and-starve cycle
would predict. The vendor’s management team, in subsequent
discussions, attributed this improved performance to the clarity
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and predictability of the new commercial framework: knowing
their volume floor, their expected margin, and the competitive
landscape they operated in, they were able to plan and invest
with confidence rather than operating in the defensive, short-
term posture that adversarial negotiations typically induce.

4. DISCUSSION

This section discusses the implications (theoretical and
practical) of the Monopsony Paradox and TCNF, examining
generalizability across procurement categories and offering
strategic guidance for both buyers and suppliers.

4.1. Application to Other Monopolistic Categories

While the case focused on specialized sensor silicon, the
Paradox and Framework apply to any category exhibiting: (a)
high component specialization; (b) high buyer revenue
concentration; and (c) switching costs exceeding maximum
negotiation concessions. These include RF front-end modules,
power management ICs, displays, image sensors, and emerging
categories such as photonic computing and neuromorphic
silicon. The framework also extends beyond silicon to
specialized optical components, advanced battery chemistries,
and precision mechanical assemblies in aerospace and defense.

The prevalence of monopolistic conditions in the
semiconductor industry is increasing rather than decreasing.
Between 2015 and 2024, the number of active semiconductor
fabrication facilities worldwide decreased from approximately
900 to fewer than 600, driven by the escalating capital costs of
advanced process nodes [25]. This consolidation has
concentrated supply in fewer vendors, particularly for analog,
mixed-signal, and sensor silicon, where specialized process
technologies create natural barriers to entry. The
Semiconductor Industry Association estimates that for 15-20%
of semiconductor component categories, fewer than three
qualified suppliers exist globally, and for approximately 5% of
categories, a single supplier controls more than 80% of
qualified supply.

The geopolitical dimension further amplifies the Paradox.
Recent export controls targeting advanced semiconductor
technology have constrained the supplier base in certain
categories, particularly those involving advanced packaging,
extreme ultraviolet lithography, and high-bandwidth memory.
For procurement leaders sourcing these categories, the
Monopsony Paradox is not an abstract theoretical concern but
an operational reality that demands the kind of structured
approach that TCNF provides.

4.2. Implications for OEM Procurement Strategy

First, monopolistic categories require fundamentally
different skills than commodity markets. Competitive bidding
and volume aggregation are insufficient; relationship
management, technical cost modeling, and supplier financial
analysis are essential. Second, performance metrics must be
redesigned: measuring success solely through year-over-year
price reduction incentivizes behavior that violates the supplier
viability constraint. Total cost of ownership over the product
lifecycle is an appropriate metric. Third, alternative supply

development must be treated as strategic insurance, not
discretionary spending.

The organizational implications are significant. Most large
OEM procurement organizations are structured around
commodity categories, with performance incentives tied to
annual cost reduction targets. This structure works well for
competitive categories but creates perverse incentives in
monopolistic ones. A procurement manager evaluated on
annual price reduction has a rational incentive to squeeze the
incumbent vendor, even if doing so degrades supplier quality,
defers vendor R&D investment, and increases total cost of
ownership over the product lifecycle. TCNF implies that
monopolistic categories should be managed by senior
practitioners with different performance metrics, longer
evaluation horizons, and explicit accountability for supplier
health and supply security.

Practitioner experience suggests that the procurement
professionals best suited for monopolistic categories share a
distinctive profile: they combine deep technical understanding
of the component and its manufacturing process, financial
modeling capability sufficient to construct credible should-cost
analyses, relationship management skills comparable to a key
account manager, and the strategic patience to execute an
eighteen-month dual-track program without yielding to
pressure for immediate results. These skills are rare in the
procurement profession and are typically developed through
years of experience in technically complex categories rather
than through formal training programs. Organizations seeking
to build this capability must invest in long-tenure career
development for their most talented procurement professionals,
rather than rotating them through commodity assignments on an
annual basis.

Beyond TCNF’s three strategic dimensions, practitioner
experience has yielded a set of tactical imperatives that
procurement leaders should embed as standard operating
procedure in any monopolistic silicon engagement. These
imperatives address the practical realities that determine
success or failure in day-to-day execution:

First, legal architecture is the buyer’s first line of defense.
Contracts must be iron-clad and executable from the outset.
Statements of Work (SOWs) and Master Development and
Supply Agreements (MDSAs) should contain non-ambiguous
language with clearly defined repercussions for non-
performance. Clauses such as “Conditional Licenses”
(automatic transfer of IP rights to a buyer upon the occurrence
of a specific, pre-defined event, such as if the vendor fails to
meet delivery or quality obligations), “CNTS (Covenant Not to
Sue)” provisions, and “LADs (Liquidated and Ascertained
Damages” are not optional enhancements; they are hard
requirements. The buyer must either retain sole or mutual
ownership of all intellectual property generated during the
engagement, with explicit prohibitions on the vendor
replicating any portion of the work for other customers, at least
for a given period of time. Reverse engineering clauses must be
airtight. Privacy and information compartmentalization are
equally critical: the fewer individuals at the vendor who have
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visibility into the buyer’s full product roadmap, the greater the
buyer’s ability to maintain strategic flexibility.

Second, the buyer should avoid letting the vendor know it
is truly single-sourced, even when it is for a given period, unless
in some specific circumstances, which are beyond the purview
of this paper. The vendor should always believe that while it is
the lead development partner, concurrent DOEs are being
conducted, or planned to be conducted, with viable alternative
competitors who could be activated if the primary relationship
falters. As much as possible, the buyer should build with
multiple vendors from the outset: two is a necessity while three
should be the ideal goal in most circumstances. Not all vendors
need to be developed from the initial program phase; they can
be introduced in stages, with the second vendor entering formal
qualification after the primary vendor has established the
baseline process, and a third vendor brought on for specific sub-
components or as a geo-diversity player.

Third, the buyer must maintain control and visibility deep
into the sub-vendor supply chain. Third-party negotiations
between the buyer’s vendor and their sub-tier suppliers should
be discouraged, especially ones that the buyer is not aware of or
involved in. The buyer should participate fully in the vetting
and qualification of sub-vendors, even when the initial selection
is made by the primary vendor. Supply continuity must be
assured down to the raw material level, including visibility into
rare earth element imports, wafer supply contracts, and
specialty chemical sourcing, to name a few. The 2011 Tohoku
earthquake and tsunami in Japan, which disrupted
semiconductor supply chains for months, demonstrated that
supply chain fragility at the sub-tier level can be as catastrophic
as vendor-level disruption.

Fourth, even when a vendor is single-sourced for a specific
component, the buyer should ensure geographic diversity
within that vendor’s manufacturing footprint. Production
concentrated in a single facility — regardless of how capable that
facility is — represents a single point of failure that no
contractual provision can fully mitigate. Industry experience
demonstrates that geo-diversifying a critical vendor’s
production from a single-country footprint to a dual-geography
model can reduce catastrophic disruption risk by 60-80% while
simultaneously creating competitive tension between the
vendor’s own facilities.

Finally, due diligence must be continuous, not episodic.
The buyer should conduct rigorous assessment of the vendor’s
financial health, capacity utilization, talent retention, and
technology investment at every phase of the engagement, not
just during contract allocation or renewal phases. Early warning
indicators of vendor distress, such as declining capital
expenditure ratios, rising employee turnover, or deteriorating
on-time delivery metrics, should trigger proactive intervention
under the supplier viability constraint, not reactive scrambling
after a crisis has already materialized. Formal structured
meetings between the buyer and the vendor, such as
ABRs/QBRs (Annual/Quarterly Business Reviews) or SPRs
(Supplier Performance Reviews), must be diligently
implemented, especially with cross-functional leadership teams
of both parties in attendance.

4.3. Implications for Vendor Strategy

Vendors exploiting sole-source positions for maximum
margin engage in short-sighted strategy that incentivizes buyer
investment in alternatives. The vendor’s optimal strategy is
pricing low enough to discourage alternative qualification but
high enough to sustain technology investment and reasonable
profitability — a delicate equilibrium requiring understanding of
the buyer’s total cost of qualification.

This paper terms this equilibrium the “discouragement
price”: the maximum price the vendor can charge without
triggering the buyer’s investment in an alternative supplier
qualification. Formally, the discouragement price equals the
buyer’s current total cost of ownership minus the annualized
cost of qualifying and maintaining an alternative source,
adjusted for the probability-weighted cost of supply disruption
under sole-source dependency. Vendors who price above this
threshold will eventually face competitive entry; vendors who
price below it can maintain their monopolistic position
indefinitely, provided they continue to invest in R&D,
technology, quality and talent-retention.

The practical implication for vendor strategy is
counterintuitive: a monopolistic vendor’s best defense against
competitive entry is moderate pricing coupled with exceptional
technical partnership. It has been observed that vendors who
proactively share their technology roadmaps, invest in joint
development programs, and demonstrate transparent cost
structures generate significantly higher switching costs for the
buyer, not through contractual lock-in but through genuine
value creation that the buyer would lose in a transition. This
approach is consistent with Dyer’s [21] concept of collaborative
advantage: the most defensible competitive positions are those
built on relationship-specific investments that create bilateral
value.

Conversely, vendors who rely on contractual barriers,
information opacity, and pricing power to defend their position
are building on sand. The buyer’s procurement team may
tolerate above-market pricing for one or two product cycles, but
eventually the gap between the vendor’s price and the buyer’s
should-cost estimate will trigger an alternative qualification —at
which point the vendor’s entire commercial position is at risk.
Practitioners have seen this dynamic play out repeatedly: the
vendors who lost the most market share were not those with
inferior technology but those who mistook their monopolistic
position for a permanent entitlement rather than a privilege
requiring continuous justification through value-based delivery.

5. CONCLUSION

5.1. Summary of Findings

This paper identifies and formalizes the Monopsony
Paradox: the counterintuitive phenomenon whereby a dominant
buyer's leverage diminishes as component specialization and
mutual dependency increase. The paradox arises from mutual
lock-in, temporal switching cost asymmetries, and the self-
defeating consequences of short-term profit maximization at the
expense of supplier viability.
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Extensive practitioner experience across diverse
procurement environments suggests that the most durable
procurement outcomes create value for both buyer and supplier.
In monopolistic silicon supply chains, the buyer’s greatest
leverage is not purchasing power but the ability to structure
relationships where incentives are aligned. TCNF provides a
practical architecture for enabling such alignment.

5.2. Implications for Practice and Theory

As the semiconductor industry consolidates and
component specialization increases, the Monopsony Paradox
will become more prevalent. Procurement leaders who
recognize this dynamic and adopt frameworks designed to
navigate it are better positioned to avoid cycles of adversarial
negotiation, vendor underinvestment, and supply chain
fragility.

Theoretical Contributions: This research advances supply
chain management theory in three significant ways. First, it
provides the first formal theoretical treatment of the
Monopsony Paradox, demonstrating how buyer leverage can
invert under conditions of extreme component specialization
and bilateral dependency — a phenomenon that is not fully
addressed in classical monopsony theory or conventional
procurement literature. Second, it develops TCNF as a
theoretically grounded framework that integrates insights from
bilateral monopoly theory, transaction cost economics, and
relational exchange theory into a unified procurement
architecture. Third, it extends supplier viability from an
exogenous constraint to an endogenous strategic variable that
dominant buyers must actively manage.

Practical Contributions: The empirical case analysis
demonstrates the effectiveness of TCNF in achieving outcomes
previously considered incompatible: a 25% reduction in
manufacturing value-add coupled with improved supplier
performance, zero supply disruptions, and enhanced
collaborative innovation. The framework has also been
successfully applied across multiple monopolistic procurement
categories beyond the primary case, cumulatively achieving
billions of dollars in cost savings while maintaining supply
chain continuity. These outcomes demonstrate that the
framework is not merely a theoretical construct but a battle-
tested procurement methodology with measurable, large-scale
impact.

Methodological Contributions: This work incorporates
should-cost modeling, transparent dual-sourcing strategies, and
vendor financial health analysis as integrated elements of
strategic procurement in monopolistic markets, providing
procurement professionals with actionable tools for managing
bilateral dependency relationships. The framework’s inclusion
of supplier viability as a first-order constraint represents a
departure from conventional procurement thinking.

5.3. Limitations and Future Research

This paper has several limitations. First, the case analysis
draws from a single industry context; generalizability to
automotive, medical devices, or defense requires further
validation. Second, the three constraints are described
qualitatively; future research could develop quantitative

optimization models. Third, the role of intellectual property and
patents in shaping the Paradox warrants dedicated analysis.

A fourth limitation concerns the framework’s applicability
to emerging technology categories where the supplier base is
still forming. In nascent categories — such as silicon photonics,
quantum computing components, or neuromorphic processors —
the bilateral dependency may not yet be established, and the
dynamics more closely resemble a competitive market with
high technical uncertainty. The framework assumes a mature
bilateral relationship; its adaptation to early-stage supplier
ecosystems, where the buyer may need to actively invest in
creating a supplier rather than negotiating with an existing one,
represents a distinct challenge that this paper does not address.

Fifth, the paper does not account for the role of government
subsidies, export controls, and industrial policy in shaping the
Monopsony Paradox. The CHIPS and Science Act in the United
States, the European Chips Act, and similar legislation in Japan,
South Korea, and India are injecting tens of billions of dollars
into semiconductor manufacturing capacity. These subsidies
alter the economics of supplier entry and may, over time, reduce
concentration ratios in certain silicon categories. However, they
may also create new forms of dependency — on government
funding rather than on a single customer - that generate their
own paradoxes. The interaction between industrial policy and
bilateral buyer-supplier dynamics in semiconductor markets is
arich area for future research.

Future research could also explore the Paradox’s evolution
over technology cycles, as components mature and process
technology diffuses, switching costs may decline and the
paradox may resolve naturally. The intersection with
geopolitical risk, particularly semiconductor export controls
and regionalization trends [10], represents another fertile
rescarch area where the Paradox intensifies and the
Framework’s supplier viability constraint becomes even more
critical.

Finally, TCNF could benefit from empirical validation
through a large-sample study across multiple industries and
procurement categories. While practitioner experience provides
a rich single-case foundation, a cross-industry survey of
procurement professionals in monopolistic categories could test
the framework’s propositions statistically and identify
boundary conditions that limit its applicability. Future research
could pursue such a study in collaboration with academic
researchers in operations management and supply chain
Strategy.

5.4. Concluding Remarks

The Monopsony Paradox and the Triple-Constraint
Negotiation Framework represent, to the best of current
knowledge, the first formal treatment of the phenomenon
whereby buyer leverage inverts in specialized silicon markets.
This work aims to contribute to a growing body of literature that
recognizes procurement in monopolistic supply chains as a
distinct discipline — one requiring its own frameworks, metrics,
and organizational structures - rather than a variant of
commodity purchasing. The stakes are too high, and the
complexity too great, for procurement leaders to continue
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applying twentieth-century competitive-market frameworks to
twenty-first-century bilateral dependency environments.
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