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Strategic Transfer Pricing and Intensity of Competition  

1  Introduction 

Multinational enterprises (MNEs) are among the most visible multi-divisional 

organizations in the global economy. MNEs transfer both tangible and intangible 

intermediate goods to subsidiaries or divisions. MNEs face the challenge of choosing 

transfer prices to profitably coordinate these transfers (i.e., upstream and downstream 

output and pricing decisions) while taking into account their strategic effects on other 

MNEs. This paper investigates how the intensity of competition—identified here as the 

number of MNEs in an environment with overlapping upstream (i.e., intermediate-good) 

and downstream (i.e., final-good) markets—affects optimal transfer prices, profits, and 

patterns of production. 

A frequently discussed motive in the analysis of transfer pricing is of course tax 

efficiency (e.g., minimizing taxes owed and avoiding tariffs). The accounting issues 

related to recognition of earnings and value added along the supply chain to take advantage 

of different countries' tax rules and regulatory requirements are, no doubt, an important 

motive. Perhaps less widely appreciated is the dual strategic roles that transfer pricing play, 

as a mechanism for solving the principal-agent problem with downstream divisions while 

simultaneously making credible production threats that influence competitors' production 

decisions (Arya and Mittendorf, 2008). Hirshleifer's (1956, 1957) seminal papers on 

transfer pricing predict that a single multi-divisional firm will optimally set the transfer 

price equal to the parent organization's true marginal cost (absent dependence between 

upstream and downstream divisions' demands and technology, as explained below). In 

contrast, Fershtman (1985) and Fershtman and Judd (1987, 2006) show that the owner of a 

firm (interpreted in the context of transfer pricing as the parent organization of an MNE) 

may profitably distort incentives that managers face. The owner or MNE can use 

sub-marginal-cost incentives to effectively commit managers (interpreted in the context of 

our model as divisions selling in the final-goods markets) to producing larger quantities, 

thereby inducing softer production responses by competitors.1 Our model makes use of 
                                                 
1 Still another strategic motive for transfer pricing rules that depend on external market 

prices is to credibly commit to producing a large quantity, thereby inducing competitors to 

produce less, as shown by Arya and Mittendorf (2008). Our model seeks to generalize their 
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Fershtman and Judd's insight, applying it to transfer pricing decisions and investigating 

how those decisions depend on the number of MNEs and on the existence of external 

upstream markets (in which intermediate goods can be traded among divisions of 

competing MNEs). Our model shows that the number of competitors and existence of 

external upstream markets may lead to either above-marginal-cost or sub-marginal-cost 

transfer pricing and provides the conditions under which Hirshleifer's marginal-cost 

transfer pricing remains optimal in an industry with multiple MNEs.  

Previous papers analyzing non-tax-related strategic motives within the MNE 

typically feature a small and fixed number of firms. This paper undertakes to generalize 

previous work on the strategic functions of transfer pricing in models with a fixed number 

of firms by allowing for an arbitrary number of MNEs. After expressing optimal transfer 

prices as a function of the number of MNEs, the effects of entry can then be analyzed by 

observing how an increase in the number of MNEs affects optimal transfer prices, 

production levels, and profits.  

Seade (1980) analyzes non-integrated firms, showing how entry affects output 

levels and profits, although his model does not consider divisionalized firms or transfer 

prices. Eden (2001) argues that cross-border divisionalization makes transfer pricing more 

challenging to analyze, which this paper takes as additional motivation for studying the 

relationship between the number of MNEs and optimal transfer pricing. Providing further 

motivation for our analysis of transfer pricing as a function of an arbitrary number of 

MNEs, Martinson, Englebrecht, and Mitchell (1999) focus on intensity of competition 

(measured in this paper as the number of MNEs) as a challenge to discovering effective 

transfer pricing.  

Hirshleifer (1956, 1957) models a single MNE with multiple divisions. Given 

independence of this decentralized firm's demand and technology, the well-known result 

follows—that transfer price is set equal to marginal cost. Even when the upstream market 

is imperfectly competitive, Hirshleifer's model prescribes and predicts marginal cost 

transfer pricing, where the relevant cost is the upstream division's marginal cost. If demand 

dependence exists, however, Hirshleifer's framework implies that optimal transfer prices 

lie somewhere between marginal cost and market price.  

                                                                                                                                                 
finding to the case of an arbitrary number of MNEs. 
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In contrast, more recent models that account for substitutability of inputs, intra-firm 

and inter-firm strategic motives among MNEs sometimes predict sub-marginal-cost 

transfer pricing. For example, with two imperfectly substitutable inputs, Schjelderup (1999) 

shows that transfer prices should be set below marginal cost as long as the downstream 

divisions compete in quantity. If the downstream firm is co-owned by two suppliers, 

however, then the result is in general indeterminate (i.e., firms may set transfer prices 

above, below or equal to marginal cost). Zhao (2000) considers decentralization of the 

MNE and competition, comparing the effects of facing a vertically-integrated versus 

unintegrated rival. He found that if the MNE competes with a fully integrated rival in the 

final product market, then the optimal transfer price is the marginal cost of the upstream 

supplier. If the MNE plays the role of either seller or buyer to the rival, then transfer prices 

are set above the marginal cost. Alles and Datar (1998) present a model with two 

decentralized oligopolistic firms that make transfer pricing decisions based on cost-plus 

pricing rules rather than marginal cost. And Schjelderup and Sørgard (1997) consider 

strategic interaction between decentralized MNEs, finding that optimal transfer pricing 

depends on the nature of competition (e.g., Cournot, Bertrand, etc.).  

Few papers to date, however, analyze the effect of entry on transfer price. 

Pinopoulos (2010) shows that the presence (or lack) of free entry in the downstream market 

influences upstream pricing in both Cournot and Bertrand settings. Tyagi (1999) 

investigates how entry of new firms in the downstream market affects the input prices 

charged by a single upstream firm. Firms in these models are not vertically integrated, and 

therefore these models do not address the link between entry of new MNEs and transfer 

price decisions. Baldenius and Reichelstein (2006) analyze market-based transfer pricing 

rules chosen by a firm that operates as an upstream monopolist. This upstream monopolist 

transfers an intermediate good to its integrated downstream division while selling 

additional units of the same intermediate good to other downstream firms. The 

arm’s-length transfer pricing that results from these assumptions leads to the usual result of 

inefficient double marginalization in the vertically integrated relationship, without 

addressing what happens when intensity of competition in the final product market 

increases. Ronen and McKinney (1970) address optimal transfer pricing for a single MNE, 

applying assumptions under which transfer prices do not depend on the number of 

competitors the MNE's divisions face. 
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Arya and Mittendorf's (2008) analysis is most closely related to our model. We 

follow Arya and Mittendorf's (2008) focus on the strategic use of transfer pricing to 

influence competitors' output and pricing decisions and simultaneously deal with the 

within-firm principal-agent problem. Arya and Mittendorf study strategic decisions by an 

integrated firm facing imperfect competition while trying to incentivize its downstream 

division to produce large quantities that induce soft quantity responses from downstream 

competitors. They show the strategic advantage achieved by setting transfer prices equal to 

the upstream market price minus a discount. These transfer pricing rules structured as 

external price minus a discount function as a competitive commitment device. Arya and 

Mittendorf (2008) begin by introducing a model of a single MNE that faces competition 

only in the intermediate market. Then they present a second model describing a similar 

environment but with two MNEs that simultaneously choose optimal transfer prices. Our 

model extends Arya and Mittendorf’s analysis by allowing for an arbitrary number of 

decentralized MNEs (i.e., multi-divisional firms that face a meaningful principal-agent 

problem).  

Numerous studies analyze tax efficiency as the primary objective of transfer 

pricing (Horst, 1971; Bond, 1980; Grubert and Mutti, 1991; Kim,1993; Konan, 1996; 

Dawson and Miller, 2000; Clausing, 2003; Overesch, 2006; Bernard, Jensen, and Schott, 

2006). These studies describe how MNEs use transfer prices to move pre-tax profits from 

high-tax to low-tax rate countries, and how tariffs or corporate taxes affect the 

determination of transfer prices. The goal of our model, which abstracts from tax and tariff 

motives, is to conduct a thought experiment into how strategic entry (i.e., the number of 

MNEs) influences optimal transfer prices. These strategic motives may be less easy to 

observe and nevertheless substantially influence transfer-pricing decisions in the real 

world. In particular, this paper draws on the previous work suggesting that 

sub-marginal-cost transfer pricing can be used as a credible threat (to other MNEs) that its 

downstream divisions will produce large quantities while simultaneously solving the 

parent organization's principal-agent problem with downstream divisions. By introducing 

strategic distortions in the internal prices that downstream subsidiaries pay to acquire 
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inputs, the MNE can simultaneously influence downstream production quantities by their 

own subsidiary and those of its competitors.2  

Four versions of our model are presented. These versions provide a comparison of 

different scenarios: with and without external markets for the intermediate good, and 

Cournot versus Bertrand competition. Existence of external markets turns out to be one of 

the crucial factors that influence the shape of the function expressing optimal transfer price 

as a function of the number of MNEs.3 Our model also provides comparisons of Cournot 

and Bertrand competition, which, once again, generates important differences in how 

transfer prices respond to the number of MNEs. Combining these two institutional 

variations—absence versus existence of external markets, and Cournot versus Bertrand 

competition—leads to four versions of the model. Section 2 presents (i) Cournot 

competition with no external upstream markets, followed by (ii) Cournot competition with 

external upstream markets. Section 3 presents (iii) Bertrand competition with no external 

upstream markets, followed by (iv) Bertrand competition with external upstream markets. 

Sections 2 and 3 address the main goal of this paper by expressing optimal transfer pricing 

and profits as a function of the number of MNEs across these four institutional settings. 

Section 4 presents a conclusion comparing and interpreting the predicted relationships 

between transfer prices and the number of MNEs.  

 

2  Model 

                                                 
2 Transfer pricing may be used to pursue other motives, such as generating information for 

evaluating the performance of divisions within a large organization or for discovering cost 

advantages and opportunities to enter new markets that might go un-noticed otherwise. 

Cravens (1997) provides rich detail describing the multiple strategic roles that transfer 

pricing plays. Holmstrom and Tirole (1991) link transfer pricing to other strategic 

considerations regarding how to structure a large firm. 
3 There is a subtlety regarding "existence" of an external upstream market: the mere 

possibility of inter-MNE trade can influence pricing and production even when zero 

quantities of inter-MNE trade are optimally chosen (e.g., when all MNEs quote higher 

external prices than internal prices for the intermediate good, resulting in zero quantities 

purchased by downstream divisions from competing MNE's upstream divisions).  
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Suppose there are ݊ ൐ 1 multinational enterprises (MNEs). Each MNE consists of 

one upstream firm (sometimes referred to as the parent organization) producing an 

upstream good (i.e., non-final or intermediate good) and one downstream firm (also 

referred to as the subsidiary) that uses the upstream good as an input to produce the 

downstream good (also referred to as final output). Let  ܿ ൐ 0 denote the upstream firm's 

marginal cost of producing the upstream good. The upstream firm charges its own 

subsidiary or downstream firm ݓ௜, which denotes the transfer price per unit of upstream 

input or factor demand, where i ∈{1, 2, …, n} indexes MNEs. The unit of output produced 

by the upstream firm could be interpreted, for example, as intellectual property (e.g., the 

design and branding of a line of athletic shoes) or intermediate parts for an auto 

manufacturing MNE. The downstream firm, competing with other downstream 

subsidiaries of rival MNEs, converts the inputs it receives into a final product and sells it in 

the downstream market. Without loss of generality, the model assumes that one unit of 

input is used to produce one unit of final product, and the cost of conversion is set to zero.4 

The inverse demand function in the downstream market is ௜ܲ
஽ ൌ ܽ െ ௜ݍ

஽ െ ߠ ∑ 	௡
௝ஷ௜ ௝ݍ

஽, 

where ௜ܲ
஽ denotes the price of the final product of downstream firm i , ݍ௜

஽ ≥ 0 denotes the 

quantity of the downstream product sold by firm i , and ߠ ∈ ሺ0,1ሿ represents the degree of 

substitutability in consumption (among final outputs produced by different downstream 

producers) according to consumer preferences.5 In other words, ߠ	is an inverse measure of 

downstream product differentiation. Thus, ߠ ൌ 1 corresponds to all downstream firms' 

produced goods being perfect substitutes, and ߠ near 0 represents the case where demand 
                                                 
4 This assumption follows Arya and Mittendorf (2008) and is as general as an arbitrary 

linear technology. If there are scales of production or other nonlinearities, then this 

normalization will of course be less appealing, as any linear functional form would. 
5 The standard assumption for the existence of a downstream market with positive 

quantities transacted,	ܽ ൐ ܿ, is invoked here. This assumption means that the maximum 

willingness to pay among consumers must be strictly greater than the marginal cost of 

producing one unit of input (assumed to be transformed by the downstream firm's 

production process at rate of one to one, requiring one unit of input to transform one unit 

of input into output). This, in turn, guarantees that the downstream firm's willingness to 

pay is higher than the marginal cost of producing the upstream good. 
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functions for different MNE's goods are independent of each other. The model also 

assumes that upstream and downstream divisions within a single MNE are technologically 

independent so that the operational costs of each division do not affect each other. 

 

2.1  No External Market for the Upstream Good and Cournot Competition 

Downstream 

 The Cournot version of the model assumes that subsidiaries simultaneously choose 

quantities in the final product market. Given the transfer price ݓ௜, the profit function for 

subsidiary ݅ is ߨ௜
஽ ൌ ሺ ௜ܲ

஽ െ ௜ݍ௜ሻݓ
஽. Because of the simplifying assumption that the MNE 

consists solely of two firms, one upstream and one downstream, then the MNE's profit 

function can be written simply as the sum of its upstream and downstream firms' divisional 

profits: ߎ௜ ൌ ௜ߨ
௎ ൅ ௜ߨ

஽, where ߨ௜
௎ refers not to a function that any division seeks to 

maximize, but only to the profits generated from upstream production. The upstream firm 

is assumed to be controlled by the owners of the MNE and, as the parent organization, 

seeks to maximize the MNE's profit function ߎ௜. The upstream firm sells the upstream 

good (i.e., input) exclusively to its own downstream firm. Therefore, the upstream profit 

term in the MNE's profit function can be written as ߨ௜
௎ ൌ ሺݓ௜ െ ܿሻݍ௜

௎, where ݍ௜
௎ denotes 

the quantity of upstream good produced (and utilized as input) by firm ݅. With this setup, 

backward induction can be applied to solve the subgame perfect equilibrium for choices 

made by upstream and downstream divisions in this two-stage game. In the second stage, n 

downstream firms take transfer prices (ݓ௜) set by the upstream division as given, and 

maximize downstream profit by choosing downstream quantities ሺݍ௜
஽ሻ in the Cournot 

environment. Conditional on downstream firms' profit-maximizing quantity rules, the 

upstream firm then maximizes the MNE's profit ߎ௜ by choosing transfer prices that 

indirectly (through the downstream firms' optimal factor demand functions) control 

upstream quantities of production ሺݍ௜
௎ሻ. The resulting optimal transfer prices and profits 

can then be expressed as functions of n. 

Given the transfer price ݓ௜ chosen by upstream firm ݅ (and taking all rival firms' 

choices of ݍ௝
஽	as given, j ≠ i), the downstream firm chooses ݍ௜

஽ to maximize its profit, 

solving the problem: 
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max
௤೔
ವ
	ሺ ௜ܲ

஽ െ ௜ݍ௜ሻݓ
஽. (1) 

After substituting in the demand curve ܽ െ ௜ݍ
஽ െ ∑ߠ 	௡

௝ஷ௜ ௝ݍ
஽  for ௜ܲ

஽	, the downstream 

firm's objective is seen to be quadratic in ݍ௜
஽ with leading coefficient -1, with first-order 

condition:  

 ܽ െ ௜ݍ2
஽ െ ∑ߠ 	௡

௝ஷ௜ ௝ݍ
஽ െ ௜ݓ ൌ 0. (2) 

Because the game is symmetric and MNEs face identical sets of exogenous factors, 

MNE-specific indexing can be dropped, implying that ݍ௜
஽ ൌ ௝ݍ

஽ ൌ  ஽. The first orderݍ

condition can then be solved explicitly for the downstream firm's decision of optimal 

quantity produced: 

∗஽ݍ  ൌ ሺܽ െ ሻݓ ሾ2 ൅ ሺ݊ െ 1ሻߠሿ⁄ .  (3) 

This paper will in later sections consider other versions of this model with the 

presence of an external market for the upstream good and with Bertrand instead of Cournot 

competition in downstream and upstream markets. The version of the model in this 

subsection assumes there is no such external market and therefore that the upstream firm’s 

production must precisely equal the downstream firm's factor demand (since only upstream 

and downstream divisions of the MNE, linked by affiliation with the same MNE, can trade 

the input good in this version of the model). Under the assumption of linear final 

production technology with an input/output ratio of 1 mentioned already, then the upstream 

firm's production of input is exactly equal to the downstream firm's quantity demanded for 

input and, in turn, equal to output of the final good: ݍ௜
௎ ൌ ௜ݍ

஽.  

The MNE's problem is to maximize its profit ߎ௜(sometimes referred to as 

consolidated profit, of which the term ߨ௜
௎ is only one component as explained above). 

Substituting the formula for optimal quantity ݍ஽∗ from (3), the MNE's profit function 

(which by definition is the sum of upstream and downstream profits, i.e., ߎ௜ ≡ ௜ߨ
௎ ൅ ௜ߨ

஽	) 

simplifies as follows:

௜ߎ ൌ ሺݓ௜ െ ܿሻݍ௜
௎ ൅ ሺ ௜ܲ

஽ െ ௜ݍ௜ሻݓ
஽ ൌ 	ሺ ௜ܲ

஽ െ cሻݍ௜ ൌ ൣܽ െ ௜ݍ 	െ ߠ ∑ 	௡
௝ஷ௜ ௝ݍ

ி൧ݍ௜	.	(4) 

When the MNE maximizes the objective function above by choosing ݍ௜	, this is 

isomorphic to choosing the optimal transfer price wi based on the one-to-one restriction 

from the downstream firm's optimal quantity rule (3). The objective function ߎ௜	is 

obviously quadratic in ݍ௜	with leading coefficient -1, which guarantees a unique global 
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maximizer in ݍ௜. Solving for this maximizer, applying symmetry across all n MNEs, and 

substituting in from (3) produces the following formula for the optimal transfer price: 

∗ݓ  ൌ ሾ2ܿ ൅ ሺܽ ൅ ܿሻሺ݊ െ 1ሻߠሿ 2ሾ1 ൅ ሺ݊ െ 1ሻߠሿ⁄ . (5) 

This expression for the optimal transfer price is always greater than marginal cost based on 

the simple calculation:  

∗ݓ െ ܿ ൌ ሾሺܽ െ ܿሻሺ݊ െ 1ሻߠሿ/ሾ2ሺ1 ൅ ሺ݊ െ 1ሻߠ	ሻሿ	> 0,    (6) 

where the strict inequality follows from the assumptions stated earlier that a > c and n ≥ 2. 

Somewhat counterintuitively, the optimal transfer price ݓ∗ in (6) is strictly increasing in n 

(i.e., ݀ݓ∗ ݀݊⁄ ൌ 2ሺܽ െ ܿሻߠ ሾ2൫1 ൅ ሺ݊ െ 1ሻ൯ߠሿଶ⁄  > 0) and asymptotes to the limiting 

value of ݓ∗ ൌ ሺܽ ൅ ܿሻ/2 as n goes to infinity. 

This result contrasts sharply with Hirshleifer (1956), Rugman and Eden (1985), and 

others, whose models imply the frequently cited result that optimal transfer prices should 

be set equal to the upstream division's marginal cost. Shor and Chen (2009) provide 

another rationalization for marginal-cost transfer pricing, showing that it is a dominant 

strategy in firms that adopt centralized organizational forms. Our result (namely, that the 

optimal transfer price is strictly greater than marginal cost and increasing in the number of 

MNEs) also contrasts with more unusual findings such as Schjelderup and Sørgard's (1997) 

who find that, under Cournot competition, a MNE with monopolistic power in domestic 

and foreign markets may choose to set transfer prices below marginal cost (in the absence 

of taxes and tariffs, or if the relative differential in profit tax rates is smaller than the tariff). 

Schjelderup and Sørgard (1997) also discuss the possibility that optimal transfer prices 

could be set above marginal cost. The present paper, however, explicitly demonstrates that 

the use of transfer pricing as a disciplining mechanism succeeds as raising the MNE's 

profits (and raises the entire industry's aggregate profits) by limiting production thanks to 

the transmission of high transfer-price signals sent to downstream producers (as 

demonstrated below). This can be interpreted as transfer pricing being useful strategically 

by the MNE to solve a principal-agent problem with its downstream divisions that would 

otherwise be tempted to over-produce from the perspective of the MNE's profits. 

Substituting in the formula for the optimal transfer price provides the following 

endogenized equilibrium expressions for ݍ௜
஽, ௜ܲ

஽, ߨ௜
஽, and ߎ௜ (which assume, as before, 

that the number of MNEs is two or greater): 



10 
 

∗஽ݍ  ൌ ሺܽ െ ܿሻ ሾ2ሺ1 ൅ ሺ݊ െ 1ሻߠሻሿ⁄ 	, (7) 

 ܲ஽∗ ൌ ሺܽ ൅ ܿሻ 2	⁄ , (8) 

∗௎ߨ ൌ ሾሺܽ െ ܿሻଶሺ݊ െ 1ሻߠሿ ሾ2ሺ1 ൅ ሺ݊ െ 1ሻߠሻሿଶ⁄ , (9) 

∗஽ߨ  ൌ ሺܽ െ ܿሻଶ ሾ2ሺ1 ൅ ሺ݊ െ 1ሻߠሻሿଶ⁄ ,  (10) 

∗ߎ  ൌ ሺܽ െ ܿሻଶ ሾ4ሺ1 ൅ ሺ݊ െ 1ሻߠሻሿ⁄ .  (11) 

The production decision of the downstream firm (7) is decreasing in the number of 

MNEs. The final good's equilibrium price (8) is, perhaps surprisingly, independent of n and 

strictly greater than marginal cost for all n. In the next paragraph, these formulas for 

quantity and price in the downstream market are contrasted with quantities and prices 

under the counterfactual assumption of marginal cost transfer pricing (based on Hirshleifer, 

1956). The comparison of the formulas above reveal that above-marginal-cost transfer 

pricing functions as a profit-enhancing device for limiting production, solving a 

principal-agent problem with downstream divisions to maintain lower production and 

higher prices. 

The maximized profit of the downstream firm in (10) is, as intuition would suggest, 

decreasing in n and approaches zero as n goes to infinity. The same is true of the 

maximized profit for the MNE in (11). This result confirms previous findings from 

numerous studies of entry effects in imperfectly competitive markets with unrelated firms.6 

The profit attributed to the upstream firm ߨ௎∗ (which, as emphasized above, is not an 

objective that any agent seeks to maximize) is included only for completeness, allowing 

one to easily observe that the downstream firm's share of the MNE's profit, 1/[1 + 

ሺ݊ െ 1ሻߠሿ, is indeed a decreasing function of n and asymptoting to zero for large n. 

                                                 
6 Frank's model (1965) contains proofs providing the signs of entry effects and conditions 

under which the Cournot propositions hold. Amir and Lambson (2000) show in the 

symmetric Cournot oligopoly framework that entry decreases per-firm profit, although 

price and per-firm output may either increase or decrease depending on assumptions about 

the demand and cost functions. Seade (1980) studies the effect of entry with 

non-divisionalized firms. Numerous other important papers contribute to this literature 

(e.g., Spence, 1977). These papers do not, however, consider transfer pricing and therefore 

do not address the link between n and optimal transfer pricing, which our paper undertakes 

to characterize.  
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Result 2.1.1 If n ≥ 2 and ܽ ൐ ܾ ൐ ܿ ൐ 0, then, in the absence of external upstream 

markets, the optimal transfer price is strictly greater than marginal cost, increasing in n, and 

tends to squeeze profit out of the downstream firm by restricting output as n increases, 

while optimal downstream price is independent of n and always strictly greater than 

marginal cost.   

For the sake of comparison with a counterfactual world in which the upstream firm 

had adopted marginal cost transfer pricing, the equations presented next describe how the 

downstream firm would have behaved conditional on transfer prices chosen according to 

the orthodox marginal cost transfer pricing rule. In other words, the following 

counterfactually "optimized" downstream quantity, downstream price and MNE profit 

functions represent an equilibrium where the downstream firm maximizes its profit 

conditional on marginal cost transfer prices: 

ሷ௜ݍ 
஽ ൌ ሺܽ െ ܿሻ ሾ2 ൅ ሺ݊ െ 1ሻߠሿ⁄ , (12) 

 ሷܲ
௜
஽ ൌ ܿ ൅ ሺܽ െ ܿሻ ሾ2 ൅ ሺ݊ െ 1ሻߠሿ⁄ 	, (13) 

ሷߎ  ௜ ൌ 	 ሺܽ െ ܿሻଶ ሾ2 ൅ ሺ݊ െ 1ሻߠሿଶ⁄ .																																	 (14) 

Optimal transfer pricing relative to marginal cost transfer pricing (wi > c) can now directly 

be seen to achieve higher profits (ߎ < ∗ߎሷ ௜) by reducing quantities produced in the 

downstream market (ݍ஽∗ < ݍሷ௜
஽) to support higher prices (ܲ஽∗> ሷܲ

௜
஽).7 This result contrasts 

interestingly with that of Arya and Mittendorf (2008) in which firms maximize total profit 

by using marginal cost as the transfer price as long as transfer prices are not related to 

intermediate product market prices. However, they only consider competition in the 

intermediate market, and there is only one downstream division. The result in the present 

paper suggests that when MNEs compete in the final market, then marginal cost is 

generally not the optimal transfer price. The MNE uses higher transfer prices to solve a 

principal agent problem of overproduction by downstream divisions, thereby increasing 

the MNE's profit. The reason for this is that the strategic use of transfer pricing inhibits 

                                                 
∗஽ݍ	7 െ	ݍሷ௜

஽ ൌ
௔ି௖

ሾଶାଶሺ௡ିଵሻఏሿ
െ

௔ି௖

ሾଶାሺ௡ିଵሻఏሿ
ൌ

ିሺ௡ିଵሻఏሺ௔ି௖ሻ

ሾଶାሺ௡ିଵሻఏሿሾଶାଶሺ௡ିଵሻఏሿ
൏ 0. 

ܲ஽∗ െ	 ሷܲ௜
஽ ൌ

௔ା௖

ଶ
െ ܿ െ	

௔ି௖

ሾଶାሺ௡ିଵሻఏሿ
ൌ ሺܽ െ ܿሻ ቂ

ଵ

ଶ
െ

ଵ

ሾଶାሺ௡ିଵሻఏሿ
ቃ ൌ

ሺ௔ି௖ሻሺ௡ିଵሻఏ

ଶሾଶାሺ௡ିଵሻఏሿ
	> 0.

∗ߎ  െ ሷ௜ߎ ൌ ሺܽ െ ܿሻଶ ቂ
ଵ

ସሾଵାሺ௡ିଵሻఏሿ
െ

ଵ

ሾଶାሺ௡ିଵሻఏሿమ
ቃ ൌ 	

ሾሺ௔ି௖ሻሺ௡ିଵሻఏሿమ

ସሾଵାሺ௡ିଵሻఏሿሾଶାሺ௡ିଵሻఏሿమ
൐ 0.  
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subsidiaries from over-producing and driving price down against the parent organization's 

interest (i.e., according to the MNE's or upstream firm's profit function). This is interesting 

because all of the n MNEs continue to face otherwise standard Cournot strategic 

interaction. Nevertheless, the upstream-downstream relationship within the MNE enables 

the strategic use of transfer pricing by Arya and Mittendorf (2008) but has not previously 

been extended to the case of an arbitrary number of firms. What is new here is that, even in 

the larger space of competitive environments with an arbitrary number of MNEs, the 

model shows that transfer pricing can essentially put a brake on over-production in a way 

that cannot be achieved in the standard Cournot model. 

An observation about aggregate or industry-wide output and profits is in order. Just 

as one would expect, as new MNEs enter the market, each MNE's production and profit 

decreases monotonically (which was stated earlier). What remains less obvious is the effect 

of entry on aggregate production, ݊ݍ஽∗, and aggregate, or industry-wide profit ݊ߎ∗ It is 

straightforward to show that the industry-wide output nݍ஽∗ ൌ ݊ሺܽ െ ܿሻ 2ሾ1 ൅ ሺ݊ െ 1ሻߠሿ⁄  

is increasing in n:  

ௗ௡௤ವ∗

ௗ௡
ൌ ሺ

ଵ

ଶ
ሻሺܽ െ ܿሻሺ1 െ /ሾ1	ሻߠ ൅ ሺ݊ െ 1ሻߠሿଶ ≥ 0.  (15) 

When there is no substitutability in consumption among final outputs of MNEs (i.e.,  = 0), 

then entry of course has no effect and the final product output decisions of MNEs do not 

affect each other's demand curves. With perfect substitutability in consumption, however, 

it makes sense that there is a finite limit to aggregate output, although the number of firms 

can become arbitrarily large as their firm-specific quantities become arbitrarily small. 

Industry-wide profit ݊ߎ∗ is proportional to output (with factor of proportionality = (a െ 

c)/2 ) and therefore is increasing similarly in n, asymptoting to (a െ c)/(2(1+)) as n goes 

to infinity. This is potentially interesting from the standpoint of cartel formation because 

greater intensity of competition increases the value of an industry if it can be captured by 

the cartel. Owning a broad basket of a large number of competing MNEs in this model has 

nearly the same value as controlling the industry with a cartel. The model provides a 

framework for explicitly describing the dependence of internal pricing of intermediate 

products (i.e., transfer pricing) on the intensity of competition in the final market. 

Result 2.1.2 Under the assumptions in Section 2.1, above-marginal-cost transfer 

pricing achieves maximal profits for the MNE by inducing smaller quantities of 
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downstream production and higher prices for that output. Although the individual MNE's 

profit approaches zero as the number of MNEs goes to infinity, this mechanism does not 

destroy profits in the aggregate, as industry-wide profit is a strictly increasing function of n 

bounded above by the limit (a െ c)/[2(1+)]. This limiting value of industry-wide profit 

as n goes to infinity is nearly equal to what a single monopolist would earn, (a െ c)/2, 

when is near 0, and is precisely half the monopolist's profit under perfect substitutability 

in demand (when = 1).  

 

2.2  External Markets for the Upstream Good and Cournot Competition 

This section attempts to extend the model to include Cournot competition in the 

upstream market. Whereas inputs in downstream production were supplied exclusively by 

the parent at the internal transfer price in the previous version of the model without an 

external upstream market, upstream firms in the present version can sell the upstream good 

to any downstream firms they want, and downstream firms can buy the upstream good 

from any upstream firms they want whether they are linked subsidiaries under a single 

MNE or outside competitors. Upstream firms charge subsidiaries that are part of the same 

MNE a transfer price that potentially differs from Cournot pricing in the upstream market 

determined exclusively by quantities traded externally.  Of course, a profit-maximizing 

downstream firm will acquire all its inputs from the lowest cost supplier.  

Let ei represent the downstream firm's external factor demand for the upstream 

good, which trades at price ௜ܲ
௎ ൌ ܾ െ ݁௜ െ ߛ ∑ 	௡

௝ஷ௜ ௝݁, where, once again, the parameter 

ߛ ∈ ሺ0,1ሿ represents the degree of substitability (this time, substitutability in production 

among downstream producers) or, equivalently, an inverse measure of upstream product 

differentiation. Let si (for "same" firm) represent the downstream firm's internal factor 

demand, which is transferred internally at price ݓ௜ ൌ ௜ܲ
௎ െ  ௜ denotes theߜ ௜, whereߜ

discount (or premium) relative to the external price ௜ܲ
௎. This formalization expressing 

transfer price as a discount (positive or negative) relative to the external upstream market 

price follows Arya and Mittendorf (2008). The transfer price expression in terms of the 

discount ߜ௜ links the MNE's decisions that affect both internal transfer pricing and 

external market pricing.  

Arya and Mittendorf show that discounting can confer strategic benefits. They 
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point out that some countries' regulatory frameworks require transfer pricing to track (in 

some way) with external upstream market prices. In particular, this discounting framework 

(i.e., ݓ௜ ൌ ௜ܲ
௎ െ  ௜) has been used to analyze how MNEs apply strategic discounting inߜ

their internal transactions for intermediate goods to intimidate competitors in the upstream 

market into producing less (which raises profits generated upstream). In this way, the 

transfer pricing rule ݓ௜ ൌ ௜ܲ
௎ െ ௜ߜ ௜ withߜ ൐ 0, which guarantees that internal 

subsidiaries will receive inputs at a discount to any prevailing market price in the upstream 

market, can be interpreted as providing a mechanism to make credible commitments to 

offer discounts that motivate downstream subsidiaries to supply large quantities of their 

own brand of final product. Rivals in Arya and Mittendorf's model respond by softening 

(i.e., reducing) their output decisions. If rivals cannot observe the discount or premium that 

the MNE uses, then the MNE may, in principle, use this as a strategic tool for influencing 

downstream subsidiaries' output levels while utilizing the invisibility of the discount to 

keep two sets of books (Hyde and Choe, 2005). Automobile MNEs, which sometimes 

supply intermediate goods to competing MNEs, provide a real-world example of strategic 

interaction of the kind that this model attempts to capture. As before, the marginal cost to 

produce one unit of input is denoted ܿ.   

The downstream firm's profit function can now be expressed as a function of its two 

choice variables si and ei, although it is obvious that, in the absence of tax and tariff motives 

or some other imperfection in substitutability of external versus internal inputs, the 

downstream firm will maximize profits by acquiring the upstream input from whichever 

source is cheapest and choose zero factor demand from the more expensive supplier: 

௜ߨ
஽ ൌ ௜ܲ

஽ሺݏ௜ ൅ ݁௜ሻ െ ሺݓ௜ݏ௜ሻ െ ൫ ௜ܲ
௎݁௜൯ (16) 

= ሺ ௜ܲ
஽ െ ௜ܲ

௎ሻ݁௜	if	ߜ௜ ൏ 0	and	ሺ ௜ܲ
஽ െ ௜ݏ௜ሻݓ ൌ ሺ ௜ܲ

஽ െ ܾ ൅	ߜ௜ሻݏ௜	if	ߜ௜ ൐ 0.	 (17) 

The substitution ௜ܲ
௎ ൌ ܾ in ݓ௜ ൌ ܾ െ	ߜ௜ follows from the thin-ness of the external 

market that must prevail when MNEs offer discounted internal pricing. In this case, cost 

minimization by downstream firms implies that quantities traded externally should be 

uniformly zero. If the regulatory authorities require justification of internal pricing by 

acquiring bids for a hypothetical external transaction, then those bids in thin external 

market would be near b according to the Cournot pricing rule in the upstream market. 

When the discount is negative, downstream firms do better to acquire all inputs externally 
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and therefore transfer pricing disappears. In this case, the MNE's choice of the discount 

variable drops out of the profit function. Next, the profit function is developed for the two 

cases: first, negative discounting (i.e., ߜ௜ ൏ 0, which implies no internal supply and the 

disappearance of transfer pricing); and second, positive discounting (i.e., ߜ௜ ൐ 0	, which 

implies that all upstream inputs are supplied internally and that the thin-ness of the external 

upstream market leads to maximal pricing, ௜ܲ
௎ ൌ ܾ, although zero external transactions 

actually take place). 

If the parent (i.e., upstream firm) charges a premium relative to the external price 

௜ߜ) ൏ 0), then substituting Cournot pricing rules in for both ௜ܲ
஽and ௜ܲ

௎causes ݁௜ to drop 

out of the price-minus-cost expression, implying the following profit function which has 

only a corner solution either at ei = 0 or at a positive quantity after imposing a zero-profit 

condition:  

௜ߨ
஽ ൌ ሺ ௜ܲ

஽ െ ௜ܲ
௎ሻ݁௜ ൌ ሾܽ െ ܾ ൅ ሺߛ െ ∑ሻߠ 	௡

௝ஷ௜ ௝݁ሿ݁௜if	ߜ௜ ൏ 0. (18) 

 The profit maximizing choice is ݁௜
∗= 0 if the term in brackets is negative. Imposing 

symmetry (i.e., all firms choose the same value of ei) and imposing a zero-profit condition 

by which downstream and upstream prices are equal yields the following optimal choice of 

output in both the upstream and downstream markets whenever the parent tries to charge a 

premium over external pricing: 

݁∗ ൌ
௔ି௕

ሾሺఏିఊሻሺ௡ିଵሻሿ
if	ߠ ൐ ௜ߜ	and	ߛ ൏ 0 , (19) 

and  

	݁∗ ൌ 0	if	ߠ ൏ ௜ߜ	and	ߛ ൏ 0. (20) 

The optimal internal quantity is ݏ∗ ൌ 0	, because the input can be acquired externally more 

cheaply. The case of positively discounted transfer prices is analyzed next. 

If the parent offers a discount relative to the external price (ߜ௜ ൐ 0), then 

substituting Cournot pricing rules in for ௜ܲ
஽and ݓ௜ ൌ ܾ െ	ߜ௜	produces the following 

downstream profit function that the downstream firm maximizes by choosing ݏ௜: 

௜ߨ
஽ ൌ ሺ ௜ܲ

஽ െ ௜ݏ௜ሻݓ ൌ ሺ ௜ܲ
஽ െ ܾ ൅    ௜ݏ௜ሻߜ

ൌ ൫ܽ െ ௜ݏ െ θ∑ 	௡
௝ஷ௜ ௝ݏ െ ܾ ൅ ௜ߜ	if		௜ݏ௜൯ߜ ൐ 0. (21) 

Solving the first-order condition with respect to ݏ௜ and imposing symmetry across all 

firms povides the profit maximizing internal factor demand (which is also downstream 
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output): 

 =∗ݏ
௔ି௕ାஔ

ሾଶାఏሺ௡ିଵሻሿ
.  (22) 

The parent firm takes this rule as given and then chooses δ to maximize the MNE's 

profit. There is no external market when positive discounting is offered, which leads to an 

overall profit function for the MNE equal to Π ൌ ሺ ௜ܲ
஽ െ cሻݏ௜ ൌ ൫ܽ െ ௜ݏ െ θ∑ 	௡

௝ஷ௜ ௝ݏ െ

ܿ൯ݏ௜. The MNE chooses δ to maximize this profit function subject to ݏ௜ ൌ
௔ି௕ାஔ

ሾଶାఏሺ௡ିଵሻሿ
. The 

first order condition is ൫ܽ െ ௜ݏ2 െ θ∑ 	௡
௝ஷ௜ ௝ݏ െ ܿ൯ ൌ 0. Imposing symmetry across firms 

and solving leads to ݏ∗= 
௔ି௖

ሾଶାఏሺ௡ିଵሻሿ
, which implies (after setting ݏ௜ equal to ݏ∗) that 

marginal cost transfer pricing is optimal: 

ܾ =∗ߜ െ ܿ > 0,  (23) 

and 

w* = ܾ െ ߜ∗ = c. (24) 

Several conclusions follow from the model in this section. By introducing external 

upstream markets, it is theoretically impossible (in the context of the model) to observe 

transfer prices strictly above external market prices without taxes, tariffs, or some 

imperfect substitutability between externally versus internally supplied upstream inputs. If 

one observes transfer prices above external prices in the real world, this model would 

suggest looking to one of those factors as an explanation. The functional forms used in the 

model imply that once downstream firms are buying their inputs externally, then the 

offsetting positive and negative effects of their own production decisions (on upstream 

prices paid and downstream prices received) cancel out. This implies that rather than 

seeing their own production decisions as directly influencing the prices paid and received, 

downstream firms instead see a fixed profit per unit (not affected by their own quantity 

decisions) and produce zero if this is negative and increase production if positive.  

The only equilibrium that can arise when upstream and downstream prices are 

precisely equal requires a zero-profit condition that leads to the output level  ݁∗ ൌ
௔ି௕

ሾሺఏିఊሻሺ௡ିଵሻሿ
. If the MNE instead offers its subsidiaries a discount, the profit-maximizing 

discount implies marginal cost transfer pricing ݏ∗= 
௔ି௖

ሾଶାఏሺ௡ିଵሻሿ
.	Thus, the MNE's optimal 

transfer price policy will be to choose the one of these pairs [݁∗ ൌ
௔ି௕

ሾሺఏିఊሻሺ௡ିଵሻሿ
 and ݏ∗ ൌ 0, 
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or ݁∗ ൌ 0 and ݏ∗= 
௔ି௖

ሾଶାఏሺ௡ିଵሻሿ
ሿ that maximizes the MNE's profit.  

Interestingly, there is an internal threshold value of n that tips the industrial 

structure in the upstream market from exclusively internal to exclusively external. In other 

words, entry and exit can cause external markets to appear or disappear as the following 

equations show. Maximized profit is equal to the greater of the following two expressions, 

corresponding to the decision to exclusively use internal supply or exclusively use external 

supply of the upstream good, respectively: 

int = ሺܽ െ 
ሺ௔ି௖ሻሺଵାఏሺ௡ିଵሻ

ሾଶାఏሺ௡ିଵሻሿ
െ ܿሻ

௔ି௖

ሾଶାఏሺ௡ିଵሻሿ
	and	ߜ∗ ൌ ܾ െ ܿ	(all internal supply),  (25) 

or 

ext = 	ቀܾ െ
ሺ௔ି௕ሻሺଵାఊሺ௡ିଵሻ

ሾሺఏିఊሻሺ௡ିଵሻሿ
െ ܿቁ

ሺ௔ି௕ሻ

ሾሺఏିఊሻሺ௡ିଵሻሿ
	ሺno	internal	transfers	take	placeሻ. (26) 

 If the first profit expression is greater, then all inputs are internally supplied with 

marginal cost transfer pricing and the external market is perfectly thin (i.e., zero 

transactions take place externally. Otherwise, all upstream production is externally 

transacted and there are no transfers or transfer prices.   

Figure 1 shows the internal-minus-external profit differential, intെext , as a 

function of n for different values of the exogenous parameters on the right-hand side. The 

points where these curves cross the x- (or n-) axis represent switching points where the 

upstream industry re-organizes itself from exclusively internal (when the differential lies 

on the north side of the zero profit-differential horizontal) to exclusively external (when the 

profit differential lies on the south side). Note, too, that non-monotonicity of the 

profit-differential curves implies the potential for multiple switch points or less stable 

equilibria as the profit differential returns toward the horizontal at which MNEs would be 

indifferent about organizing the upstream market internally or externally. 

Result 2.2 Given the possibility of an external market for the upstream good, 

MNEs will, for n below some threshold, supply their subsidiaries internally using marginal 

cost transfer pricing; but, for n above this threshold, will re-organize completely and buy 

all inputs from external suppliers. Thus, the existence versus non-existence of active 

external intermediate markets (i.e., with strictly positive inter-MNE trade) depends on a 

knife-edge positioning of exogenous parameters that determine whether the MNE's profit 

is maximized by internal versus external supply. In the case of external markets, all MNE 
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profits are generated by selling upstream inputs at a markup over marginal cost, because 

downstream markets can only be in equilibrium with a zero-profit condition imposed.  

This finding contrasts with that of Alles and Datar (1998) whose different 

assumptions lead to optimal transfer prices that are generally larger than marginal costs 

although the previous model without external markets matches Alles and Datar's result 

qualitatively. Shor and Chen (2009) show that the non-cooperative equilibrium profit of 

centralized firms in the presence of an external input market is identical to equilibrium 

profit in the absence of an external market. However, they assumed that the centralized 

MNE sets transfer price equal to marginal cost. Transfer prices are endogenously in this 

paper, so that the result here only partially coincides with theirs. That is, increasing the 

intensity of competition in the intermediate market will tend to squeeze profit out of the 

upstream firm as well as the MNE's profit.  

The case of δ ൌ 0 was not considered above. When the same price for the 

upstream good is charged internally and externally, then the downstream firm is indifferent 

about buying its factors of downstream production internally versus externally. It remains 

to be seen whether the MNE as a whole would want to influence profits and therefore have 

a preference about internal transfers versus externally transacted upstream product. If wi = 

௜ܲ
௎, then all parent firms will prefer to internally transfer rather than have their subsidiaries 

buy inputs from competing suppliers because they can see they will earn more revenue in 

the upstream market by withholding their input demand from the external market. If all 

MNEs reason the same way, then the model predicts, once again, a perfectly thin upstream 

market and that all upstream input is internally transferred at transfer price ܾ, since that is 

the market price of the first unit sold in the upstream market. Thus, if the MNE commits to 

market based or arms-length pricing rule for its transfer pricing, then this would allow for 

transfer pricing above marginal cost. 

 

3  Transfer Pricing and Number of MNEs Under Bertrand Price 

Competition 

In the preceding section, firms chose quantities as their choice variables. This 

section considers price competition instead while keeping as much of the notation and 

exogenous parameters the same as before to facilitate comparison of transfer pricing in the 
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presence of Bertrand versus Cournot pricing.  

 

3.1  No External Market for the Upstream Good and Bertrand Pricing in the Downstream 

Market 

This version of the model assumes that the upstream firm sells inputs to its 

downstream firm or subsidiary at transfer price ݓ௜ while downstream firms face Bertrand 

price competition. The n×n inverse demand system introduced in the Cournot model can 

be inverted (into non-inverted quantities demanded as functions of prices) as follows. Let P 

and Q represent n×1 vectors of prices and quantities demanded, respectively. Let M 

represent the n×n matrix with ones along the diagonal and  at all other elements. Then the 

demand system introduced earlier in the Cournot models can be represented as P = a െ 

MQ, which reproduces the Cournot pricing rules in the downstream market introduced in 

Section 2. Inverting this system of inverse demand curves recovers non-inverted demand 

curves: Q = M-1(a	െ P). Define the ith row of Q as ݍ௜
஽ ൌ ܣ െ ܤ ௜ܲ

஽ ൅ C∑ 	௡
௝ஷ௜ ௝ܲ

஽ where 

the positive parameters A, B and C are functions of ߠ. 

The downstream firm's profit function can then be written as a function of its own 

price and the prices of its competitors: 

ሺ ௜ܲ
஽ െ ௜ݍ௜ሻݓ

஽ ൌ ሺ ௜ܲ
஽ െ ܣ௜ሻሺݓ െ ܤ ௜ܲ

஽ ൅ C∑ 	௡
௝ஷ௜ ௝ܲ

஽ሻ. (27) 

The leading coefficient of this quadratic in ௜ܲ
஽ is െB<0 and the first-order condition is: 

ܣ െ ܤ2 ௜ܲ
஽ ൅ ܥ ∑ 	௡

௝ஷ௜ ௝ܲ
஽ ൅ ௜ݓܤ ൌ 0. (28) 

Applying symmetry and solving for the optimal pricing rule conditional on transfer prices 

yields the optimal pricing rule under Bertrand competition in the absence of an external 

upstream market: 

ܲ∗ ൌ
ሺ஺ା஻௪ሻ

ሾଶ஻ି஼ሺ௡ିଵሻሿ
	. (29) 

An additional assumption is required to guarantee that 2ܤ െ ሺ݊ܥ െ 1ሻ > 0. 

The upstream controller of the MNE takes this downstream pricing rule as given 

(together with other firms' choices of ݓ௝, plugs it into the MNE's profit function, and 

chooses ݓ௜ to maximize the following profit function: 

ሺ ௜ܲ
஽ െ ܿሻ൫ܣ െ ܤ2 ௜ܲ

஽ ൅ ܥ ∑ 	௡
௝ஷ௜ ௝ܲ

஽൯, (30) 

whose first-order condition produces ܲ∗ ൌ
ሺ஺ା஻௖ሻ

ሾଶ஻ା஼ሺ௡ିଵሻሿ
 implying that w* = c. In other 
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words, without external markets for the upstream input good, the optimal transfer pricing is 

marginal cost transfer pricing. 

If there were perfect substitutability in consumption as in the canonical Bertrand 

model, consumers of the downstream good would only buy from the lowest-cost seller. 

The sellers of the downstream good would face the market demand curve ܳ ൌ ܣ െ  In 	.ܲߣ

equilibrium, all sellers must sell for the same price P. The minimum price at which 

downstream sellers will sell is the their marginal cost of production which is the transfer 

price charged to them by their parent firm, w. And, as in the standard Bertrand model, each 

seller splits the market by selling equal quantities. With these standard assumptions, 

downstream quantity demanded in equilibrium for the ith firm can be written ݍ௜
஽ ൌ

஺ିఒ௪

௡
. 

Because equilibrium in the downstream market requires that prices are driven down to 

costs of production, the downstream firms' profits are uniformly zero. The MNE's profit 

function then depends solely on profits earned in the upstream market:  Π௜ ൌ
ሺ௪೔ି௖ሻሺ஺ିఒ௪೔ሻ

௡
 

if ݓ௜ ൌ min	ሼݓଵ, ,ଶݓ …  ௡ሽ and zero otherwise. Thus, the Bertrand mechanism transfersݓ,

directly from downstream to upstream market as no stable profile of transfer prices exists 

other than marginal cost ݓ௜ ൌ c. It is interesting to note that even if a cartel could be 

formed and the objective function	Π௜ ൌ
ሺ௪೔ି௖ሻሺ஺ିఒ௪೔ሻ

௡
 maximized in ݓ௜, the optimal 

transfer pricing rule would be w = (1/2)(A/) + (1/2)c > c, which, although greater than 

marginal cost (assuming a cartel enforcement technology exists), remains independent of 

n. 

Result 3.1 Bertrand price competition without an external market for the upstream 

good leads to marginal cost transfer pricing and severs the link between transfer prices and 

n.  

Alles and Datar (1998) show in the case of duopoly that decentralized firms will set 

the transfer price above marginal cost even if they use a cost-based transfer pricing method. 

Schjelderup and Sørgard (1997) find that MNEs set transfer prices above marginal cost in 

most cases regardless of the existence of profit taxes and tariffs. Similarly to the result in 

the present paper, Arya and Mittendorf (2008) find that the optimal non-market-based 

transfer price is marginal cost in the Bertrand setting, which the model in this paper 

reproduces for an arbitrary number of MNEs.  
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3.2  External Markets for the Upstream Good with Bertrand Competition in 

Upstream and Downstream Markets 

This section re-introduces the external market for the upstream good. As in Section 

2.2, the transfer price is defined relative to the external market price of the upstream good, 

௜ݓ ൌ ௜ܲ
௎ െ  ௜ denotes the firm's discount relative to the external market price inߜ ௜, whereߜ

the upstream market ௜ܲ
௎. Inverse-inverse Cournot pricing in the upstream market, similar 

to that of the downstream market, is assumed: ݍ௜
௎ ൌ ܦ െ ܧ ௜ܲ

௎ ൅ ܨ ∑ 	௡
௝ஷ௜ ௝ܲ

௎. Downstream 

divisions maximize their own profits by choosing price instead of the quantities. If  > 0, 

then the entire upstream market is internal; any quotes for an external transaction is at the 

highest willingness to pay ௜ܲ
௎ ൌ  zero profit conditions in the downstream market are ;ܦ

required for stability because own price drops out of the downstream minus upstream price 

term; and the MNE's profits are consequently all derived from upstream sales. That is, the 

downstream firm solves: 

max
௉೔
ವ
	ሺ ௜ܲ

஽ െ ௜ܲ
௎ ൅ ௜ݍ௜ሻߜ

஽ ൌ 	ሺ ௜ܲ
஽ െ D ൅ ܣ௜ሻሺߜ െ ܤ ௜ܲ

஽ ൅ C∑ 	௡
௝ஷ௜ ௝ܲ

஽ሻ. (31) 

The downstream firm only chooses its downstream price. This leads to the optimal 

downstream pricing rule: 

PD* ൌ ሺܣ ൅ ܦሺܤ െ ௜ሻሻߜ ሺ2ܤ െ ሺ݊ܥ െ 1ሻሻ⁄ .  (32) 

The parent or upstream firm controls upstream price and transfer price discount. Given PD*, 

the upstream parent maximizes the MNE's profit, which leads to an optimal pricing rule 

similar to the above requiring marginal cost transfer pricing:	ߜ௜ ൌ ܦ െ ܿ. This leads to 

optimized profit (when 	ߜ௜ ൐ 0ሻof: 

int Bertrand = 

 ൣሺܣ ൅ ሻܿܤ ൫2ܤ െ ሺ݊ܥ െ 1ሻ൯⁄ െ c൧ሾܣ െ ൫ܤ െ ሺ݊ܥ െ 1ሻ൯ ሺܣ ൅ ሻܿܤ ൫2ܤ െ ሺ݊ܥ െ 1ሻ൯⁄ ሿ.    (33) 

On the other hand, if internal pricing is not offered, then zero profit conditions determine 

equilibrium in the downstream market and the MNE solves the problem:  

max
௉೔
ವ
	ሺ ௜ܲ

௎ െ cሻݍ௜
஽,    (34) 

which once again leads to marginal cost pricing in the upstream and downstream markets. 

Result 3.2 Bertrand price competition with external markets for the upstream good 

leads to marginal cost transfer pricing and, once again, severs the link between transfer 



22 
 

prices and n.   

 

4  Conclusion 

Pinopoulos (2010) states that under Cournot or Bertrand competition in the 

downstream market, the optimal transfer price charged by a monopolistic supplier depends 

on the number of firms. Despite this insight, previous transfer price models typically 

assume only two competitors or make assumptions resulting in optimal transfer pricing 

rules that are independent of the number of competitors (e.g., Ronen and McKinney, 1970). 

In contrast, this paper provides explicit formulas showing precisely how (and when) 

optimal transfer prices are functionally dependent on the number of MNEs in Cournot and 

Bertrand environments for cases with or without external markets for the upstream (i.e., 

intermediate) good. Unlike Pinopoulos, who applied a zero-profit condition to determine 

the optimal number of firms and effects of changes in input prices, this paper's model 

provides a broader description of how transfer pricing serves strategic purposes other than 

tax minimization. Transfer pricing solves a principal-agent problem with downstream 

divisions by preventing over-production and raising profits for the MNE. Transfer pricing 

also serves as a mechanism for MNEs to make a credible threat to produce large quantities 

by announcing a transfer pricing rule equal to the external price, regardless of its value, 

minus a discount, thereby inducing softer quantity responses from competitors. 

In general, the Cournot environment features tighter links between transfer prices 

and the number of MNEs, n. The optimal transfer price is strictly greater than marginal cost 

and increasing in n in the Cournot environment without an external upstream market. 

Introducing the upstream market leads to marginal cost pricing, however, and results in an 

interesting dependency on the structure of the industry in terms of inter-firm trade: when 

entry by new MNEs passes a threshold value of n identified in the model, an abrupt switch 

takes place from exclusively internal to exclusively external sourcing of inputs in the 

external upstream market. Comparing the two cases, the model shows that, without 

external markets, transfer pricing serves as a mechanism to restrict downstream production 

and primarily addresses the principal-agent problem with downstream subsidiaries. When 

external upstream markets exist (i.e., prices are quoted to potentially sell inputs from one 

MNE's upstream division to a competitor's downstream division), the best quote for an 
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arm's-length external transaction is strictly greater than the transfer price. This results in 

exclusively internal sourcing of inputs for downstream divisions. Although downstream 

profits are driven to zero, internal discounting of inputs by keeping two sets of books (i.e., 

upstream divisions selling the intermediate good for a lower price to its downstream 

affiliates relative to the external price offers it quotes) functions as a credible commitment 

to sacrifice downstream profits and induce softer quantity responses from downstream 

competitors. In the Bertrand environment, transfer prices must be set to marginal cost in 

equilibrium that do not depend on n.  

 Bernard, Jensen and Schott (2006) demonstrate empirically that, regardless of 

strategic motive, multinational firms have both managerial and financial motives to set 

internal prices (i.e., transfer prices) different from external prices for nearly identical goods. 

For example, those authors report that the average transfer price is 43 percent higher than 

the external market price for an equivalent good. The size of this price gap is highly 

correlated with the firm’s size and product heterogeneity. Bernard, Jensen and Schott 

(2006) report that this internal/external price wedge is 8.8 percent for a typical 

homogenous good but 66.7 percent for the average differentiated good. This pattern of 

internal prices set to levels that are greater than external prices is predicted only in the 

model of Section 2.1 with Cournot pricing and no external markets. Even in this paper's 

highly stylized model which abstracts from tax and tariff motives, the model succeeds at 

showing explicitly that the number of integrated firms influences the optimal transfer price 

and the firm's profit in a substantial and tractable manner. When considering how to 

characterize and evaluate the performance of distinct transfer pricing rules (e.g., arm's 

length price), the theoretical investigation above provides a first step toward predictive 

claims about optimal transfer pricing's dependence on intensity of competition.   
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Figure 1: Internal-minus-external profit differential as a function of number of MNEs (n), 

which determines switch points from exclusively internal (whenever the differential is 

positive) to exclusively external supply of inputs (whenever the differential is negative) 

 
From bottom to top, the curves correspond to a range of values of  marginal cost: c = 0 (bottom-most curve), 
50, 100, 500 and 800 (Dashed uppermost curve). Other parameter values are fixed at: θ = 0.5; 0.3=ߛ; a=1000; 
and b=900. 
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