Exclusivity Auctions and Regulated Price Formation

By DANIEL P. O’BRIEN AND GREG SHAFFER*

Sole-sourcing by intermediaries can intensify upstream competi-
tion by converting mon-exclusive rivalry into auctions for lumpy
exclusive positions. Standard intuition suggests this benefits con-
sumers, but we show competition for exclusivity can raise down-
stream prices when regulation or institutional rules map upstream
terms into prices more stongly along some contractual margins
than others. A local property of the pricing rule determines when
bidding is redirected into higher wholesale prices that enter down-
stream price formulation. The mechanism offers a correction to
standard intuition and helps explain the large price increases asso-
ciated with exclusivity auctions in prescription drug distribution.

In many markets, intermediaries purchase from upstream suppliers using con-
tracts that include both posted wholesale prices and sales-contingent transfers
(rebates), while downstream prices are shaped by regulation or institutional rules
that depend primarily on posted prices. In such environments, competition can
look intense on paper-rebates rise and net procurement costs may fall-yet down-
stream prices nonetheless increase. This pattern is especially salient in settings
where list or wholesale prices enter reimbursement, cost-sharing, or administered
pricing formulas, so that downstream price formation departs from unconstrained
profit maximization and standard competitive intuitions can be misleading.

This paper studies exclusivity auctions run by intermediaries subject to down-
stream pricing constraints, abstracting from informational frictions. We compare
two contracting environments: (i) linear wholesale pricing, and (ii) wholesale pric-
ing combined with sales-contingent transfers. We show that when downstream
prices exhibit positive pass-through from wholesale prices but respond weakly
to contingent transfers, exclusivity competition can have opposite effects across
these environments. Under linear pricing, competition for an exclusive position
intensifies price rivalry in the usual way and lowers downstream prices. But when
suppliers compete using both wholesale prices and contingent transfers, exclu-
sivity competition can instead raise downstream prices by redirecting upstream
rivalry into the wholesale-price margin that enters downstream price formation.

We illustrate the analysis using public utilities (direct regulation), prescription
drugs such as insulin (insurance and reimbursement rules that load on list or
wholesale prices), and medical supplies procured by group purchasing organiza-
tions (rebate caps or related constraints). In each case, downstream pricing rules
can be substantially more responsive to posted wholesale prices than to sales-
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contingent transfers, so that competition for exclusivity may raise downstream
prices even when the intermediary’s net procurement costs do not rise.!

To give a motivating example, consider an intermediary that chooses a down-
stream price subject to an institutional rule p = f(w,r), where w is the posted
wholesale price and r is a sales-contingent transfer (rebate). Suppose the inter-
mediary’s net unit cost is w(1 — r), but the rule f() is much more sensitive to w
than to r (e.g., because reimbursement or cost sharing is keyed to list or wholesale
prices and reflects rebates only weakly). Then a supplier can make its offer more
attractive to the intermediary by increasing r while financing it with a higher
w, keeping w(1 — r) roughly unchanged. Under non-exclusive competition, this
reshuffling need not materially change downstream prices. Under an exclusivity
auction, however, winning becomes “winner-take-all,” and bidders have strong
incentives to compete by raising r and (in the process) raising w. Because p is
tied primarily to w, downstream prices can rise even as net procurement costs do
not. Our analysis formalizes this logic and provides a local condition on f that
determines when exclusivity competition lowers versus raises downstream prices.

I. Economic Environment

N symmetric but differentiated suppliers compete to sell through a downstream
intermediary. (Differentiation may be arbitrarily small.) Contracts between sup-
plier ¢ and the intermediary consist of a wholesale price and an ad valorem transfer
(“rebate”) from the supplier to the intermediary.?2 Denote the ad valorem transfer
by T; = r;w;q; where g; is supplier 7’s unit sales, w; is supplier 7’s wholesale price,
and 7; € [0,1) is supplier i’s rebate rate in the contingent transfer.

The intermediary’s downstream price on product i is constrained to satisfy3

pi < f(wi,r;), i=1,..N.

If the constraints do not bind, the intermediary chooses each downstream price
p; to maximize its profit given (w,r).* If one or more of the constraints bind, f
embodies restrictions on the intermediary due to regulation or other factors. We
assume that f is continuous and differentiable and has finite derivatives.?

The final demand for product i is d;(p1, ..., pn) and has the usual properties for
substitute goods: decreasing in p; and weakly increasing in all p_;. Supplier i is
obligated to supply what the intermediary demands at any price vector p.

1We take downstream pricing rules as institutional constraints and study how upstream competition
and contract form respond to them.

2We discuss fixed contingent transfers in the extensions section.

3More generally, one could allow the constraints to potentially differ across products and depend on
all posted prices and rebates, i.e., p; < fi(w,r). Under regularity assumptions, this would not affect our
qualitative results.

4Throughout we use bold to indicate vectors, i.e., w = (w1, ..., wn), T = (71, ..., TN ).

5The analysis extends without material change if f is continuous and differentiable almost everywhere.
In that case, derivative conditions are interpreted using the appropriate one-sided derivatives.
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There are two contracting scenarios: non-exclusivity, where the intermediary
sells every supplier’s product, and exclusivity, where the intermediary chooses to
sell only one supplier’s product. Suppliers compete by simultaneously quoting
wholesale price and rebate terms. Under non-exclusivity, supplier ¢’s profit is

(wz(l - ri) - C)d’t(p)7 i= 17 N7
where ¢ is the supplier’s unit production cost, and the intermediary’s profit is

N

S [ = wilt = 1) di(p) — (i)

=1

where ¢(d;) is the intermediary’s cost due to other inputs. Under exclusivity, the
winning supplier’s profit is

Tg = (w(l —r)— c)D(p),

where D(p) = limp_, .00 di(pi, P—i) is the demand for the winning supplier’s prod-
uct, and (w, r) are the contractual terms. (We drop the subscripts whenever doing
so does not create confusion.) The intermediary’s profit under exclusivity is

w1 = (p —w(l —7))D(p) — ¢(D(p)).

For the analysis that follows, it will be helpful to define the joint-profit-maximizing
downstream price of the intermediary and winning supplier

p‘] = argmax i T+ Tg,

p

and the intermediary’s profit-maximizing price given the constraint

p*(w,r) = argmax 77 s.t. p < f(w,r).
P

We assume that 77 is quasiconcave and has a unique maximum, and we restrict
attention to the class of pricing rules such that when the constraint p < f(w,r)
binds, the intermediary’s maximized profit is decreasing in w for any r. This
restriction holds, for example, in the applications we consider in Section III.
Further, in the analysis that follows, we say that a downstream price p is feasible
under the rule f if there exists (w,r) with w(1 —r) > ¢ such that p < f(w, 7).

Our analysis builds on the classic insight of Mathewson and Winter (1987)
that competition for exclusivity among symmetric suppliers converts differen-
tiated Bertrand competition in wholesale prices into a winner-take-all auction,
driving the suppliers’ prices to marginal cost when downstream pricing is un-
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constrained.® Related work by Anton and Yao (1989) studies sole sourcing and
procurement when suppliers compete for exclusive positions, emphasizing how the
suppliers’ contractual forms affect bidding incentives and allocation outcomes. We
depart from this literature by taking downstream price formation as subject to an
explicit institutional constraint. We show that when the constraint binds under
exclusivity and a misalignment condition holds (to be defined below), competition
for exclusivity need not lead to lower prices and instead can raise them, often sub-
stantially. The reason is that when downstream price formation is constrained,
the price effects of exclusivity hinge not only on upstream competition, but on
how different contractual margins map into the downstream pricing rules.

More broadly, our analysis relates to a growing literature on pass-through and
price formation, which emphasizes that competitive outcomes often depend on
how downstream prices respond to changes in upstream costs or transfers (Bulow
and Pfleiderer 1983; Fabinger and Weyl 2016). In regulated and institution-
ally constrained environments, downstream prices are often determined by rules
that depend on observable wholesale prices or accounting costs and may respond
weakly or not at all to retrospective payments or sales-contingent transfers be-
tween upstream suppliers and intermediaries. These features motivate modeling
downstream price formation as depending primarily on wholesale prices rather
than the net prices that would arise after taking into account any such transfers.

II. Exclusivity Auctions under Downstream Price Constraints
A. Exclusivity auctions

Under exclusivity, suppliers compete for exclusive access to an intermediary.
Suppliers are symmetric and simultaneously offer contracts consisting of a whole-
sale price w; and an ad valorem contingent transfer T; = w;r;q;. The intermediary
then chooses its exclusive supplier and a downstream price p subject to the con-
straint p < f(w,r). In the Appendix, we prove the following Lemma.

LEMMA 1: (Characterization of Equilibrium Winning Contracts). In any equi-
librium of the exclusivity auction, the winning contract (w,r) and the associated
downstream price that it induces maximizes the intermediary’s profit subject to
the downstream pricing constraint and the supplier’s participation constraint.”

5Demsetz (1968) was the first to make the point that competition for exclusivity can cause wholesale
prices to decrease arbitrarily close to unit-cost, and Hovenkamp (1998; 91811c) writes “Exclusivity
contracts are often ways of organizing the market ... to get the benefits of more competition at a reduced
price.” See also DOJ (2008) and Calzolari and Denicolo (2013) for more recent iterations of the insight.

7As emphasized earlier, the analysis does not assume that the downstream pricing rules that are
imposed on the intermediary are optimal or welfare-maximizing. Rather, it takes these rules as given
institutional constraints and characterizes the set of outcomes that can arise in equilibrium when the
upstream suppliers respond to them. This perspective is standard in settings where pricing rules are
shaped by administrative, legal, or transparency considerations rather than by full contracting efficiency.
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By Lemma 1, the outcome of the exclusivity auction is determined by solving

max (p — w(1 — 7)) D(p) — ¢(D(p))

p’w’/’"

st. p< f(w,r), wl-r)>ec

The intuition is that if the wholesale price and rebate rate of the winning supplier
did not maximize the intermediary’s profit subject to the constraints, some other
supplier could profitably displace it by offering different terms.

B. Main Results

The effects of exclusivity auctions turn on how competition over wholesale prices
and contingent transfers interact with the downstream pricing constraint. Specif-
ically, when the constraint binds and downstream prices respond positively to
wholesale prices (f,, > 0), as in our applications, the key issue is whether rivalry
over (w,r) relaxes or tightens the effective constraint faced by the intermediary.

To see this, consider a candidate outcome in which the downstream price is
constrained by p = f(w,r). Then we know from Lemma 1 that if the suppliers
competing for exclusivity can raise the induced pricing bound f(w,r), thereby
relaxing the constraint and raising the intermediary’s profit, while not lowering
their own profits, the ensuing competition will push the downstream price upward.

Whether this can happen depends on the properties of f, specifically, on the
relative sensitivity of the pricing rule to contingent transfers and wholesale prices.
If the relative sensitivity of the pricing rule to contingent transfers is high enough,
competition for exclusives will have the usual effect of driving prices down. Oth-
erwise, bad outcomes in the form of higher prices to consumers can arise.

Deriving the required condition on f(w,r) is straightforward and instructive.
Note first that the iso-profit locus for the winning supplier when its participation
constraint binds is w(1 — r) — ¢ = 0, which after totally differentiating yields

_1—7"

dr dw

w

along the locus. Any change in joint profit along this locus therefore operates
through the response of the pricing rule f to coordinated changes in (w,r).

Note next that the induced change in f for a local change in w and 7 is

1—
Rearranging then yields the following condition:

(1) df >0 <= (Misalignment Condition): f, > —fwlL.
—r
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This says that competition over wholesale prices and rebates can relax the
downstream pricing constraint when evaluated at a given (w,r) if and only if the
Misalignment Condition holds there. Since the right-hand side of the Condition
is negative under our assumption that f,, > 0, it follows that the Condition will
hold if f,(w,r) > 0 (we will circle back to this case in our applications section).

Two other observations will prove useful in what follows. First, in any equi-
librium outcome of the exclusivity auction in which the pricing constraint binds,
the Misalignment Condition implies that the winning supplier’s participation con-
straint will also bind; this result is shown formally in the proof of Proposition 1.
Intuitively, if the winning supplier’s participation constraint were not binding,
some other supplier could profitably deviate by offering the same wholesale price
w with a slightly higher rebate term r and increase its profit and that of the in-
termediary. Second, when the pricing constraint binds and the winning supplier
has strictly positive sales, boundary outcomes with » = 1 are ruled out whenever
¢ > 0; otherwise the winning supplier’s participation constraint would be violated.

We now state the implications of exclusivity auctions on downstream prices
when suppliers compete using ad valorem contingent transfers.

PROPOSITION 1: (Exclusivity with Contingent Transfers). Suppose suppliers
compete for exclusivity with ad valorem contingent transfers, and downstream
prices are constrained by a pricing rule f(w,r) with f, > 0. Consider (W, ) such
that p = f(,7) < p’. If the Misalignment Condition holds at (,7), then the
exclusivity auction yields a downstream price strictly greater than p. If the joint-
profit-mazimizing price p’ is feasible under the pricing rule f, then competition
for exclusivity yields the joint profit-mazimizing outcome, with p = p”.

The Misalignment Condition is key to understanding why rivalry over wholesale
prices and rebates can push prices upwards. When it holds, a supplier can raise
its wholesale price while adjusting its rebate in a way that does not change its
net price but expands the set of downstream prices the intermediary can charge
without violating participation. The intermediary gains from this, the supplier is
indifferent, and the intermediary and supplier’s joint profit increases as a result.
Because 77 is increasing in p up to the joint-profit-maximizing level p”, this means
that exclusivity competition will push the downstream price upward whenever the
pricing rule permits. If p’ is feasible under the rule, the auction implements p’;
otherwise, the auction implements the highest price allowed by the constraint.

We next compare the price effects of exclusivity auctions across pricing institu-
tions. T'wo institutions are compared: linear pricing, in which suppliers compete
only in wholesale prices (r = 0), and sales contingent-transfer pricing, in which
suppliers compete using wholesale prices and ad valorem transfers (7“ € [0, 1))

PROPOSITION 2: (Asymmetric Price Effects of Exclusivity). Suppose down-
stream prices are constrained by a pricing rule f(w,r) such that (i) the constraint
p < f(w,r) binds, (ii) f, > 0, and (iii) the Misalignment Condition holds. Then
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competition for exclusivity has sharply asymmetric price effects across institu-
tions. Under the linear pricing mechanism, exclusivity lowers downstream prices
relative to non-exclusivity, but the magnitude of this effect vanishes as the degree of
product differentiation becomes small. By contrast, under the contingent-transfer
mechanism, exclusivity raises downstream prices relative to non-exclusivity if the
degree of product differentiation is sufficiently small, and the resulting price in-
crease remains bounded above zero as the degree of differentiation becomes small.

Proposition 2 highlights a fundamental asymmetry in the effects of exclusivity
across institutions. Under linear pricing, exclusivity can at most eliminate existing
markups, so its price-lowering effect necessarily becomes negligible as competi-
tion intensifies. Under contingent-transfer pricing, however, exclusivity redirects
competition into wholesale prices that enter downstream price formation. As a
result, the price-raising effect of exclusivity need not shrink with competition and
can instead be large even when the suppliers’ products are nearly homogeneous.
Together, Propositions 1 and 2 establish that the price effects of exclusivity auc-
tions depend critically on the contractual margins along which suppliers compete
and on how the downstream pricing rules map those margins into final prices.

To further understand the logic underlying Propositions 1 and 2, consider the
case in which the constraint p < f(w,r) binds, and the downstream pricing rule
depends on the wholesale price w with f,, > 0 but not on the contingent transfer
r (so that fr(w,r) = 0 and thus the Misalignment Condition holds). Under the
contingent-transfer mechanism, any equilibrium winning contract maximizes

(f(w,r) —w(1 =) D(f(w,r)) — ¢(D(f(w,7)))

subject to the supplier’s participation constraint, which in the case of f,(w,r) =0
implies that it binds (see the Appendix). Substituting the constraint w(l1—7) = ¢
into the above objective, the maximization problem reduces to

I%?;nx (f(wa 7") - C)D(f(w7 ’I”)) - (ﬁ(D(f(’U), 7”)))

Recall that p’/ = argmax, (p — ¢)D(p) — gb(D(p)), and so if p’ is a feasible
outcome under the pricing rule f, then the equilibrium downstream price is p’.
At an equilibrium implementing p’ with a binding participation constraint, (w, )
implicitly satisfies w(1 —r) = ¢ and p’/ = f(w,r). Feasibility of the joint-profit-
maximizing price requires that this system admit a solution with r € [0,1).

Under the contingent-transfer mechanism and non-exclusivity, the fact that r
does not affect f at the margin (f,(w,r) = 0) implies that in equilibrium r; = 0
and w; > ¢.® It follows from continuity that if supplier competition leads to w;
sufficiently close to ¢, as it does when the degree of differentiation is sufficiently

8Suppose 7; > 0. Consider a deviation by supplier i to offer 7; = 0 and the same w;. This strictly
increases supplier ¢’s profit without altering the intermediary’s price, since p = f(w,r) and fr(w,r) = 0.
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low, then f(w;,0) < p’ (because f(c,0) < p’ when the pricing constraint binds),
in which case exclusivity raises the price p from f(w;,0) to p’. Under linear
pricing, by contrast, exclusivity lowers the price p from f(w;,0) to f(c,0).

C. Interpretation

Propositions 1 and 2 highlight that the effects of exclusivity depend on how
downstream pricing constraints interact with the contractual form of competition.
Under linear pricing, competition for exclusivity lowers the wholesale price paid
by the intermediary. When downstream prices exhibit positive pass through,
lower wholesale prices paid by the intermediary translate into lower final prices,
replicating the standard intuition that exclusivity auctions can benefit consumers.
Under contingent-transfer pricing, by contrast, when the Misalignment Condition
holds, competition for exclusivity is channeled into higher wholesale prices paired
with larger contingent transfers. Since these higher wholesale prices are partially
passed through to consumers, exclusivity auctions in this case raise final prices
even though, as with linear pricing, competition eliminates the supplier’s rents.
Put another way, although exclusivity dissipates the winning supplier’s rent by
lowering its net price to marginal cost under both mechanisms, the way it does so
matters greatly to the intermediary. Under the linear-pricing mechanism, com-
petition for exclusivity drives w down to ¢, whereas under the contingent-transfer
pricing mechanism, w can rise given that r can also rise. If the downstream pricing
rule responds to wholesale prices more than to contingent transfers (specifically,
when the Misalignment Condition holds), the intermediary prefers a net price
structure with a higher wholesale price, which leads to higher downstream prices.
By contrast, in the limiting case where the downstream pricing rule conditions
only on the winning supplier’s net price, the Misalignment Condition is not satis-
fied, and the distortion disappears when specific regularity conditions are satisfied,
as discussed in the applications below.? In this case, exclusivity auctions no longer
raise final prices. More generally, when regulation partially internalizes transfers,
the price-raising effect of exclusivity auctions is attenuated but not eliminated.

D. Mechanism: Why exclusivity can raise prices

The analysis shows that neither sole sourcing via exclusivity nor contingent-
transfer pricing by themselves are the source of higher prices. Instead, price in-
creases arise from the interaction between exclusivity auctions, contingent trans-
fers, and downstream pricing constraints that respond weakly to those transfers.

9When downstream prices depend primarily on net prices rather than wholesale prices, intermediary
profit need not be monotone or convex in wholesale prices. Our results do not rely on global properties of
profit functions in such cases; instead, they hinge on which contractual margins enter downstream price
formation. A full characterization of pricing under alternative rules is beyond the scope of this paper.
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ITI. Applications
A. Price regulation and contractual observability

Price regulation provides a canonical setting in which downstream prices are
constrained by rules that can be weakly tied product-specific contracting. In
practice, regulatory pricing rules are often deliberately simple, conditioning on
wholesale prices, accounting costs, or other observable inputs rather than on the
full set of contractual terms negotiated between upstream suppliers and interme-
diaries, even when those contracts are economically relevant for marginal cost.
Such rules may arise because of administrative constraints, legal limitations, or
the desire for transparency, even when they fail to reflect all economically relevant
components of cost. Importantly, these rules are often adopted without regard to
how contractual competition upstream will respond to the omitted margins.

When pricing rules condition on an incomplete set of contractual margins, we
have seen that competition upstream need not operate in the usual way. In par-
ticular, when exclusivity is allocated through competitive bidding, suppliers may
compete aggressively along dimensions that are invisible to the pricing rule, while
raising the prices that are visible. As a result, a mechanism that is commonly
viewed as pro-competitive — auctions for exclusive positions — can instead raise
downstream prices when regulation conditions on an incomplete set of variables.

Consider first a simple cost-plus regulatory pricing rule under which the inter-
mediary’s downstream price satisfies

p=flw,r)=wtm,

where m is the markup. Under such a rule, downstream prices are constrained by
the supplier’s wholesale price but not by the supplier’s contingent transfers. As
a result, competition for exclusivity under contingent-transfer pricing operates
entirely through higher wholesale prices paired with offsetting transfers. The
Misalignment Condition is satisfied, p’ is feasible for sufficiently high w, and by
Proposition 1, this leads to the joint-profit-maximizing price p’ in equilibrium.
By contrast, suppose instead the regulatory pricing rule is such that it does
not satisfy the Misalignment Condition. For example, suppose the pricing rule
conditions on the suppliers’ net prices rather than their wholesale pricea, so that!©

p=flw,r)=w(l—r)+m.
Then the intermediary’s profit under the new rule is

mr=[wl—r)+m—w(l—-r)]Dwl—-7r)+m)—¢(D(w(l—r)+m))
=mD(w" +m) — ¢(D(w" +m)),

10The Misalignment Condition fails in this case because fr = —fyw/(1 —1)).
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where w!V

is the winning supplier’s net price. Differentiating 7; with respect to
w! and assuming the intermediary’s cost with respect to other inputs is weakly
convex in quantity, it follows that if m > ¢/’ (D(c + m)), the intermediary’s profit
is decreasing in w” for all w" > ¢. An exclusivity auction in this case then leads
to a winning supplier’s bid of w" = ¢ and a downstream price of p = ¢ 4+ m.!!
More generally, intermediate regulatory rules that only partially condition down-
stream prices on contingent transfers generate intermediate outcomes. When
downstream prices respond weakly to rebates, exclusivity auctions raise prices by
channeling competition into higher wholesale prices that are passed through to
consumers. As pricing rules become more responsive to net prices, this distortion
is attenuated and ultimately vanishes. These cases illustrate that it is not exclu-
sivity per se, but the interaction between exclusivity auctions and downstream
price formation, that determines whether competition lowers or raises prices un-
der regulation. Public utility regulation provides one natural illustration of these
issues, as many regulatory frameworks rely on accounting costs or wholesale prices
rather than on the full set of transfers between suppliers and intermediaries.

B. Prescription drugs

Prescription drug pricing provides a salient example where sales contingent
transfers are used and downstream price formation is constrained by rules that
are insensitive to them. Not surprisingly, high drug prices arise in these cases.

In prescription drug markets, patient out-of-pocket prices are often determined
as a fixed share of list prices and do not condition on manufacturer rebates or
other contingent transfers, which instead affect health insurance intermediary
revenues (Duggan et al. 2008; CBO 2022). Abstracting from deductibles and
other features, this can be captured by the pricing rule

p= f(w,r) = buw,

where 6 € (0,1) is the coinsurance rate. More generally, 6 can be interpreted as
an annualized average reflecting the blending of deductible phases, coinsurance
phases, and other insurance features, and is largely exogenous to individual drugs.

Because downstream prices depend only on wholesale prices under this rule, the
pricing constraint is insensitive to rebates, i.e., f.(w,r) = 0. As a result, small
changes in r do not affect downstream prices. Under non-exclusivity, suppliers
maximizing their own profits optimally set r = 0 in equilibrium, and compe-
tition operates only through w. Under exclusivity auctions, in contrast, where
the winning supplier chooses its contract terms to maximize the supplier and
intermediary’s joint profit, competition operates through both w and r.

The co-insurance rate being less than one implies that the out-of-pocket price
paid by the insured to the health insurance intermediary is less than the direct

L1f m < ¢/(D(c+m)), then the net price will exceed c, although p may still be well below p”.
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cost of the supplier’s product. This does not mean that the intermediary wants
to sell as little as possible, however, because in prescription drugs, ¢ is decreasing
rather than increasing in quantity (and thus increasing rather than decreasing in
the downstream price). The reason is that supplying less of a medically necessary
drug can drive up the patient’s overall medical costs by lowering the patient’s
health and requiring the insurance plan to cover additional medical services for
the patient. In this case, ¢ reflects the true costs due to patient ‘non-compliance’
(under-consumption), which falls with quantity and thus rises with price.!?

The observation that ¢ is decreasing in quantity in prescription drugs does not
alter the applicability of Propositions 1 and 2. Because f(w,r) = 6w increases
in w with no bound, there exists a wholesale price (the drug’s “list price”) that
induces the joint-profit-maximizing price. And because f, = 0, the Misalignment
Condition is satisfied. Competition for exclusivity therefore raises wholesale prices
and patient out-of-pocket prices to the joint-profit-maximizing level, even though
suppliers compete away their rents with low net prices. From the patient’s per-
spective, insurance lowers the level of prices paid (6 < 1) relative to the wholesale
price, but does not insure against pricing distortions induced by contingent trans-
fers, since rebates do not enter the pricing rule. In this sense, insurance does not
protect patients at the margin against the pricing effects of exclusivity auctions.

If instead out-of-pocket costs were determined by the supplier’s net prices,

p= f(w,r) = 9’[1)(1 _T)7

the Misalignment Condition would fail, and the pricing distortion would disappear
if the intermediary’s profit is decreasing in w’v. The intermediary’s profit under
the net price rule p = Qw(1 —r) is

m = (0 — w" D(uw™) — ¢(D(9wN))’

and the derivative of 7; with respect to w¥ is
ory N Y
awN:(¢9—1)(D+0w D")—¢'D'0

= (60— 1)[D + pD'] — ¢/ D'.

Since the term, ¢’ D’0, is positive, and § — 1 < 0, a sufficient condition for 7; to
decrease in the net price is that the square bracketed term be positive. That term
is equal to 1 — |¢|, where € = D'p/D is the elasticity of demand. Therefore, a
sufficient condition for the intermediary’s profit to be decreasing in the net price
is |e| < 1, which is likely to be true for many essential pharmaceuticals.'® In this

12 A second reason why ¢ is decreasing in quantity is reputation: a health insurance intermediary will
have a harder time selling insurance in the future if patient out-of-pocket prices are relatively high. In
the text, ¢ is thus best interpreted as a reduced-form net cost term, which may capture medical-cost
offsets due to non-compliance or reputational costs in addition to physical dispensing costs.

13Empirical work exploiting variation in insurance coverage and patient cost sharing typically finds
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case, the rule p = fw(1 — r) = Aw" drives the supplier’s net price to marginal
cost and yields the downstream price p = fc when sales-contingent transfers are
used to allocate the exclusive position.'*

This framework helps to explain why the increased use of exclusivity auctions
involving sales-contingent transfers has been associated with rising list prices
and higher out-of-pocket costs in prescription drug markets such as insulin, even
without increases in the net prices paid by intermediaries.!®

C. Medical supplies

Medical supply procurement through group purchasing organizations (GPOs)
provides a useful contrast to prescription drugs. As in prescription drugs, suppli-
ers sometimes compete for preferred or exclusive positions using both wholesale
prices and contingent transfers. Unlike in pharmaceuticals, however, rebate trans-
fers paid to GPOs are subject to a statutory safe-harbor cap—typically around 3
percent of the supplier’s sales—which directly limits the extent to which competi-
tion can be redirected into transfers that do not enter downstream price formation.
In the framework of this paper, such a cap on the rebate rate r directly con-
strains the margin along which exclusivity auctions would otherwise raise whole-
sale prices. The comparison highlights that the adverse price effects observed
in prescription drugs are not an inevitable consequence of exclusivity itself, but
instead reflect the absence of regulatory constraints on contingent transfers in
settings where downstream prices depend on wholesale prices.

D. Discussion: redirected competition and broader applicability

The general analysis highlights that the price raising or lowering effects of ex-
clusivity auctions depend not on exclusivity per se, but on where the competitive
pressure is directed and how downstream prices are formed. When rivalry oper-
ates through contractual dimensions that enter downstream price formation, com-
petition for exclusivity lowers prices in the usual way. By contrast, when instead
rivalry is redirected into dimensions that are weakly reflected—or not reflected at
all-in downstream pricing rules, the effects of competition can be reversed.

highly inelastic demand for prescription drugs, especially for medications used to treat chronic and
clinically important conditions. For insulin in particular, estimates based on out-of-pocket price variation
imply modest quantity responses (often on the order of a few tenths in elasticity magnitude), with
reductions primarily reflecting reduced adherence rather than reduced medical need (e.g., Manning et
al., 1987; Zhang et al., 2009; Luo et al., 2019).

14When (the absolute value of) the elasticity of demand exceeds 1, additional analysis is required to
determine whether 77 is decreasing in the net price under the net pricing rule. A sufficient condition is
that ¢’ is sufficiently large.

15The high out-of-pocket costs of insulin and widening gap between the list prices that consumers see
and the net prices paid by the intermediary is well documented, as is the pervasive use of sales-contingent
transfers in these markets (e.g., Sood et al, 2020, Van Nuys et al, 2021, and Dafny, 2022).

161n the framework of this paper, statutory caps on rebates constrain the margin along which compe-
tition for exclusivity would otherwise be redirected. Such caps therefore limit the ability of exclusivity
auctions to raise wholesale prices when downstream prices depend on those prices.
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This mechanism is related to the one in Shaffer (1991), who shows that slotting
allowances can soften downstream competition. Here, a similar redirection of
competitive pressure arises even with a single intermediary, due to constraints
on downstream price formation rather than strategic interaction among retailers.
More broadly, the same logic extends beyond regulatory pricing constraints.

Specifically, similar pricing distortions can arise whenever contractual terms
used in exclusivity auctions affect downstream prices or competitive conditions
through channels other than the intermediary’s marginal cost. For example, when
suppliers sell through multiple competing intermediaries, a higher wholesale price
may soften the downstream competition faced by an intermediary that secures
exclusivity, even if that intermediary’s own cost reflects net prices. In such set-
tings, suppliers competing for exclusivity may again bid up wholesale prices while
offsetting the effect on the auctioning intermediary through contingent transfers,
raising downstream prices across the board despite intense upstream competition.

This extension underscores that the central mechanism does not rely on a par-
ticular regulatory failure or institutional detail. Rather, price increases can arise
whenever competition for exclusivity with one intermediary is channeled into
contractual dimensions that influence downstream pricing or market conditions
differently from the net prices paid by the intermediary. From this perspective,
exclusivity auctions can undermine standard competitive intuition even in envi-
ronments without explicit price regulation, provided that downstream prices or
competitive conditions respond asymmetrically to different contractual margins.

More broadly, the results suggest caution in relying on exclusivity and competi-
tive bidding auctions as substitutes for direct price discipline. When downstream
pricing rules or market interactions respond to an incomplete set of contractual
terms, intensifying upstream competition can have unintended price effects. This
suggests that understanding how contractual instruments map into downstream
prices is therefore central to evaluating the consequences of exclusivity.

IV. Other Contingent Transfer Mechanisms

Our analysis has focused on contingent transfer mechanisms involving ad val-
orem rebates paid by suppliers to intermediaries. An alternative form of contin-
gent transfer involves fixed payments. In this section we discuss briefly how the
analysis changes when contingent transfers are fixed rather than ad valorem.

Under a fixed transfer, we can write T' = F', where F' is a fixed payment, and
the pricing rule as f(w, F'). The iso-profit locus for the winning supplier is then

(w—c)D — F =0,
and a change in w along this locus satisfies Ddw — dF = 0, or

dF = Ddw.
13



A small increase in w relaxes the constraint p < f(w, F') when

fwdw + frdF >0
<~ (fw+ frD)dw > 0
_fw

= fr> D
where the last condition is the fixed transfer analog of the Misalignment Con-
dition. Unless the pricing rule f responds to increases in the fixed transfer by
sufficiently lowering the constraint (fr sufficiently negative), the Misalignment
Condition is satisfied and fixed transfer analogs of Propositions 1 and 2 hold.

In the applications above, conditions were given such that pricing rules condi-
tioned on net prices rather than wholesale prices eliminate the distortions from
exclusivity auctions. These conditions assume that the contingent transfer in-
volves ad wvalorem rebates and no fixed payments. It should be apparent that
if the form of contingent transfer bid in the exclusivity auction changed from
ad valorem rebates to fixed transfers, the adverse effects of exclusivity auctions
would return unless the pricing rule properly conditioned on the fixed transfer.

V. Conclusion

This paper studies competition for exclusivity when downstream prices are
constrained by regulation or other institutional rules under which prices respond
asymmetrically to different contractual margins. In the main analysis we compare
a linear-pricing mechanism in suppliers compete only in wholesale prices with a
sales-contingent transfer mechanism (7' = rwgq) in which wholesale prices are
combined with sales-contingent transfers and study how the equilibrium outcome
varies with the pricing rule p < f(w,r). The central message is that the effects of
exclusivity depend critically on the contractual margin through which rivalry is
conducted. When rivalry operates only through wholesale prices, competition for
exclusivity lowers consumer prices in the standard way. When rivalry operates
through both wholesale prices and contingent transfers, competition for exclu-
sivity can instead raise consumer prices by redirecting competitive pressure into
higher wholesale prices that are then partially passed through by the pricing rule.

The broader implication is that exclusivity is not inherently pro-competitive or
anti-competitive: price effects hinge on how exclusivity interacts with downstream
price formation. In environments where downstream prices respond weakly, if
at all, to contingent transfers, competition for exclusivity can undermine the
usual benefits of competition even in the absence of upstream market power.
More generally, the framework clarifies how institutional details—what the rule
conditions on and how it maps contractual terms into permissible prices—shape
competitive outcomes, and it helps explain why intensified rivalry for exclusive
positions can be associated with higher consumer prices in regulated markets.
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These results also underscore that the contractual form of supply is not merely
a modeling choice but an integral part of market design. As discussed in Section
IV, similar forces arise under alternative contingent transfer mechanisms (e.g.,
fixed contingent transfers) unless the pricing rule is appropriately conditioned on
the margin that is used in the exclusivity competition. In many applications,
moreover, the intermediary has scope to select the transfer mechanism (or, more
broadly, the auction rules) rather than taking 7'(-) as fixed. This raises a natural
robustness question for policy: reforms that modify f(w,r) may have limited bite
if the intermediary can endogenously redesign 7'(-) so as to re-channel competi-
tion into the margin that is most strongly passed through, potentially restoring
the joint-profit benchmark whenever it is feasible under the rule. Consequently,
remedies aimed at downstream pricing rules may need to be paired with con-
straints on transfer design (or with price caps tied to exogenous primitives such
as cost) to ensure that changes in f are not undone by endogenous changes in 7.

Appendix: Characterization of the Exclusivity Auction

This appendix proves Lemma 1, Proposition 1, and Proposition 2.

Proof of Lemma 1: Under exclusivity, each supplier simultaneously offers a
contract (wj,r;) and the intermediary awards exclusivity to the supplier whose
offer yields the highest (intermediary) profit, anticipating that the intermediary
will then choose its downstream price p; to maximize m(p;;w;, ;) subject to
pi < f(w;,r;). Hence any winning offer (w,r) induces downstream price p*(w, r)
and profit 7w (p*(w,r);w, ).

To show that in any equilibrium the winning outcome must maximize interme-
diary profit subject to feasibility, let (@, 7) be a winning equilibrium contract and
let p = p*(w, ). If (p,w,7) did not solve

max (p—w(l—r))D(p) = ¢(D(p)) st p<flwr), wl-r)=e

then there would exist some feasible triple (p/,w’,r’) with p’ < f(w',r') and
w'(1 —1’') > ¢ that yields strictly higher intermediary profit than (p,, 7). Be-
cause p*(w’,r’) is the intermediary’s optimal constrained price given (w’,r’), the
contract (w', r") delivers intermediary profit at least as large as the feasible choice
(p',w’,7"), and therefore strictly larger than under (w,7). A supplier can prof-
itably deviate by offering a contract arbitrarily close to (w’,r’) (e.g., slightly im-
proving the intermediary’s profit while maintaining w(1 — r) > ¢), in which case
the intermediary would strictly prefer the deviating offer and award it exclusivity.
This contradicts that (w,7) is an equilibrium winning contract.

Thus the equilibrium winning outcome must solve the intermediary maximiza-
tion problem subject to the downstream pricing constraint and the supplier par-
ticipation constraint. O
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Proof of Proposition 1: By Lemma 1, any winning outcome (p, w,r) solves

(A1) max (p—w(1=r)DE) —oDE) st p=< flwr), wi-r) e
We prove two claims. First, when the pricing constraint binds and the Misalign-
ment Condition holds at an interior point, the supplier participation constraint
must bind at the solution (Step 1 below). Second, under the Misalignment Condi-
tion, any candidate solution with downstream price p < p’ can be improved by a
feasible deviation that raises p, and therefore the exclusivity auction implements
a price above p, and implements p’ when p” is feasible (Steps 2-4 below).

Step 1 (Binding supplier participation constraint under misalignment). Suppose
the pricing constraint binds at a candidate optimum (p,w,r), so p = f(w,r).
Consider a local perturbation (dw, dr) that keeps the pricing-rule bound constant,
ie., df = fydw+ f.dr =0. Since f,, > 0, this implies

dw . fr
dr  fu

Along this iso- f perturbation, the induced change in the supplier’s net price is

d(w(1—7)) = (1 —r)dw —wdr = [—(1 - r)j;: - w} dr.

The Misalignment Condition in the text,

w
fo> —fo T,
—-r
is equivalent to
—(1—r)?—w<0.
w

Hence, for any sufficiently small dr > 0 (and away from the boundary r = 1), we
have d(w(1—7)) < 0 while keeping p = f(w, ) unchanged. Because the objective
A1 is strictly decreasing in w(1 — r) (given p), the perturbation d(w(1 —r)) <
0 strictly increases intermediary profit whenever D(p) > 0. Therefore, there
is no solution to program (Al) with a binding pricing constraint and a slack
participation constraint. It follows that when the pricing constraint binds and the
Misalignment Condition holds at an interior point, the participation constraint
binds at the auction outcome:

w(l—r)=c

Step 2 (Local relaxation of the pricing bound along the zero-profit locus). Fix
any feasible outcome (p, w0, #) with p < p’ such that the pricing constraint binds,
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p = f(w,7), and the participation constraint binds, w(1 — 7) = ¢. Consider
perturbations (dw, dr) that keep the supplier on the iso-profit locus w(l—7r)—c =
0. Totally differentiating w(1 — r) = ¢ yields
1—7r
w

(1-r)dw—wdr=0 = dr= dw.

Along this locus, the induced change in the pricing-rule bound is

1—r

df:fwdw+frdr:[fw+fr ]dw.

Evaluated at (w, ), the Misalignment Condition implies

7

Loty ) + f (i, 7) 2= > 0,

and therefore for any sufficiently small dw > 0 with the corresponding dr =
=7 qw, we have df > 0. Hence, by the continuity of f, there exists a feasible

w

(p',w',r'") such that w'(1 — ') = ¢ and

p<p <pl.

Step 8 (No optimum with a lower price). Because w(1l —r) = ¢ by Step 1, the
objective in (A1) is identical to joint profit

7/ (p) = (p— ¢)D(p) — ¢(D(p)).

By Step 2, there exists a feasible choice (p/,w’,r") such that p’ > p. It follows
from the assumption that 7/ (p) is quasi-concave and single peaked at p’ > p that
the solution to program (A1) cannot implement price p < p'.

Step 4 (Price increase and implementation of p’ when feasible). It follows from
Step 3 that the solution to program (A1) implements either price p” or some price
between p’ and p”. Because p’/ maximizes the objective in (A1) when w(1—7) = ¢,
the solution implements p’ when it is feasible, i.e., when there exist (w,r) such
that w(1 —r) = ¢ and p’ < f(w,r). Otherwise the solution implements some

P € (p,p’). 0.

Proof of Proposition 2: We first show that supplier ¢’s rebate must be zero
in any equilibrium in the non-exclusive contracting environment. Suppose not,
i.e., suppose r; > 0. Consider a local perturbation (dw;,dr;) that keeps the
downstream prices unchanged (recall that p; = f(w;, ;) is assumed to be binding)
ie., df = fydw; + frdr; = 0. Since f,, > 0, this implies

dwi . _ﬁ
dr; - fw.
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Along this iso-f perturbation, the induced change in supplier i’s net price is

I
fu

d(wi(l — 7‘2)) = (1 — Y’i) dwi — Ww; dT’i = —(1 — TZ‘) — W; dT’z‘.

The Misalignment Condition in the text,

W;
1—7“1'7

fr > _fw

is equivalent to
I
fuw
Hence, for any sufficiently small dr; < 0, we have d(w;(1 —r;)) > 0 while keeping
the downstream price p; = f(w;,r;) unchanged. Since supplier ¢’s profit under
non-exclusivity is (w;(1 — r;)—)d;(p1, ..., pn), holding py, ..., py fixed and raising
w;(1 — r;) strictly increases supplier ¢’s profit whenever d;(p1, ...,pn) > 0. There-
fore, in any equilibrium in the non-exclusive environment with a binding pricing
constraint, r; > 0 cannot be optimal. It follows that when the downstream pricing
constraints bind and the Misalignment Condition holds, r; = 0 in equilibrium.
With r; = 0, supplier i’s profit in the non-exclusive environment reduces to

—(1—Ti) —w; < 0.

(wi - C)d’i(p17 e 7pN))

where p; = f(w;,0) when the constraint binds. Denote the profit-maximizing
choice of w; under non-exclusivity by w™¥. Because p; = f(w;,0) is increasing
in wj, it follows from standard Bertrand logic that w™¥ — ¢ as differentiation
becomes arbitrarily small, equilibrium wholesale prices approach ¢, and hence

pNE = f(w™F,0) = f(c,0).

Now consider exclusivity. Under assumptions (i), (ii), and (iii), Proposition 1
implies that if f(c,0) < p’, competition for exclusivity under the contingent-
transfer mechanism yields a downstream price strictly greater than f(c,0), and
equal to p’ whenever p” is feasible under the pricing rule. Thus, for sufficiently low
differentiation, exclusivity raises the downstream price relative to non-exclusivity
under the contingent-transfer mechanism.

By contrast, under linear pricing, competition for exclusivity drives the whole-
sale price to marginal cost, w = ¢, and hence yields downstream price p = f(c,0).
Since wVF > ¢ under non-exclusivity for any positive degree of differentiation
and f,, > 0, exclusivity lowers the downstream price under linear pricing.

Combining these results establishes the proposition. O
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