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Abstract 
United States policymakers are considering legislation which would allow parallel 
imports (PIs) of brand-name pharmaceuticals from Canada.  I develop a model which 
explores the behavior of an original manufacturer in response to a policy permitting PI 
competition. The model suggests that a manufacturer will limit its supply to the exporting 
market.  When the volume of PIs is small relative to the home market, the firm will 
accommodate a limited volume of competition. The price in the home market is 
decreasing as the volume of PIs increases. When the volume of PIs is large relative to the 
home market, the firm will deter PI competition completely through a severe supply 
limit. The price in the home market will be unchanged. Whether the firm accommodates 
or deters competition, profits fall.  
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I.  Introduction 
 

Americans are increasingly bearing the burden of higher prescription drug prices.1  

Policymakers are taking notice and some have proposed the remedy of importing 

pharmaceuticals from Canada where the prices are regulated and lower.2 Currently this 

practice is illegal in the United States, but it is an alternative that is attracting a great deal 

of attention.3 

The proposal to import drugs from Canada is widely debated.  Consumers paying 

for their medications out-of-pocket (especially the elderly) and state and local 

governments trying to contain health care costs are among the supporters.4 Opponents 

cite safety issues with drugs outside of the US Food and Drug Administration’s (FDA) 

jurisdiction and research and development implications.5   

In light of the controversy surrounding the importation of pharmaceuticals into 

the United States, I develop a framework which analyzes the impact of parallel trade on 

the foreign price, the home price, and the original manufacturer firm’s choice of foreign 

supply. The relative size of the home market to the volume of imports emerges as major 

determinant in the manufacturer’s response to a policy permitting parallel trade. Findings 

                                                 
1 See among others, “Drug Firms Raised Prices 5.5% in First Half of Year” The Wall Street Journal  
8/2/2005. 
2 Details of Canadian price regulation are discussed later in the paper.    
3 According to the National Conference of State Legislatures (http://www.ncsi.org/), in 2005 twenty-one 
state legislatures were considering legislation on pharmaceutical imports.  Nationally, the “Medicine Equity 
and Drug Safety Act of 2000” (PL106-387) and the “Medicare Prescription Drug, Improvement and 
Modernization Act of 2003” (PL108-173) have been passed, allowing prescription drug imports from 
Canada.  However, each piece stipulates that the Secretary of Health and Human Services must give safety 
approval; to date it has not been given. Pending importation legislation includes HR-328, S-184, and S-334 
(www.congress.org).     
4 The American Association of Retired Persons (AARP) actively supports imports of prescription drugs 
from Canada. See among others “AARP Backs Prescription Drug Import Legislation” on 
http://www.aarp.org/.  The I-Save-Rx program helps citizens and government employees of Illinois, 
Wisconsin, Missouri, Kansas, and Vermont to buy Canadian drugs. See http://www.I-Save-Rx.net/ for 
more information.   
5 See HHS Taskforce on Drug Importation (2004).  



 3

suggest that a manufacturer would limit supply to the foreign market and in certain 

instances, restrict supply to such a degree that parallel trade is completely deterred.  The 

home price will be reduced only under certain conditions.  Also it is possible for the 

foreign price to be lower as a result of parallel trade. For situations similar to the US-

Canada scenario, the model suggests that a manufacturer would accommodate some 

parallel trade competition.  The US price would be reduced with positive probability and 

pharmaceutical firms’ profits would fall.   

 

II. Background 

Importing an authentic product meant for sale in one country into another country 

without the authorization from the intellectual property right (IPR) holder is termed 

parallel importation.6  Parallel trade occurs with branded consumer goods such as 

perfume, consumer electronics, clothing, and pharmaceuticals.  It arises when IPRs are 

subject to international exhaustion treatment and when there are price differentials to 

exploit. 

The exhaustion doctrine stipulates the stage at which a firm’s right to control 

distribution of a product is terminated.  International exhaustion asserts that rights end 

upon first sale of the product anywhere.  Once the product is distributed in any market, 

the firm cannot control whether the product stays in the intended market, or whether the 

product is sent elsewhere.  This applies even if the good is still under IPR protection in 

the importing market.  The United States follows a doctrine of national exhaustion; an 

IPR holder’s distribution rights end upon first sale within the country, but the rights to 

exclude parallel imports are retained.  Part of the rationale for retaining national 
                                                 
6 Parallel imports are legitimate goods, not knock-offs or counterfeits.  
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exhaustion of patented products is to give producers an incentive to invest in the research 

and development of new products.  In the realm of pharmaceuticals, it is argued that 

reducing prices (through direct price regulation or the allowance of parallel imports) 

would lower profits and deter manufacturers from innovating new and better drugs.7  

Arbitrage of a good is possible when either the retail price or retail margin 

(difference between wholesale and retail price) varies across markets. In the classic 

example, international price differences stem from retail price discrimination.  A 

manufacturer will set the retail price on the basis of the local demand elasticity. Since 

demand elasticity varies across markets, so do retail prices.  Thus an opportunity for 

arbitrage arises when the trade costs between the markets are smaller than the retail price 

difference.  However, in reality the retail price is not usually directly controlled by the 

manufacturer.  The manufacturer must set the wholesale price at a level that will result in 

the desired retail price after the distributor’s mark-up is added.  Arbitrage is a mechanism 

for exploiting the difference between the wholesale price in one market and retail price in 

another.     

In the case of pharmaceuticals, international price differences also stem from 

government policies.8  All OECD governments with the exception of the United States 

use some form of price controls on pharmaceuticals.  Policies include direct price 

controls, profit controls, reference pricing, restrictions on prescribing and dispensing, and 

annual price cuts.  Manufacturers are basically prohibited from charging a market-based 

price.    

In Canada, prescription drug prices are regulated by the Patented Medicine Prices 

                                                 
7 See John A. Vernon (2005). 
8 See US Department of Commerce (2004).    
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Review Board.9 It sets the maximum price pharmaceutical companies may charge for 

prescription and non-prescription drugs sold in Canada. In most cases the price is the 

“factory-gate” price which is the price the manufacturer charges to wholesalers, hospitals, 

or pharmacies.  Growth in the prices of existing patented drugs is capped so they cannot 

increase by more than the Consumer Price Index.  Prices of new patented drugs are 

limited such that their cost is in the range of the cost of therapy using existing drugs that 

treat the same disease. Breakthrough drugs are limited to the median of prices for the 

same drugs in France, Germany, Italy, Sweden, Switzerland, UK, and US. The price may 

never exceed the highest price for the same drug in any of those countries.  Individual 

provinces decide whether the drug will be placed on the provincial formulary for 

reimbursement.  Of the 288 new medicines introduced in Canada from 1998 to 2003, 

individual provinces approved only 21%-55% for reimbursement.10   

While the US government does not regulate pharmaceutical prices, many US 

consumers do not pay full price for prescription drugs.11  The Department of Veterans’ 

Affairs, Department of Defense, Coast Guard, Medicaid, and Public Health Service all 

receive a government mandated discount on pharmaceuticals.12  Also, large pharmacies 

negotiate price with the manufacturer or receive retroactive rebates based on market 

share, volume discounts, and “prompt pay” discounts.  Roughly two thirds of all 

prescriptions filled in the US are processed by a Pharmacy Benefit Manager.  PBMs are 

large organizations that work with 3rd party payers on claims processing, recordkeeping, 

                                                 
9 See http://www.pmprb-cepmb.gc.ca  for more information. 
10 Pharmaceutical Research and Manufacturers of America (2004).  
11 For more information on the structure of the US pharmaceutical supply chain and payment structure, see 
The Kaiser Family Foundation (2005).  
12 See Danzon (1999). 
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and benefit structuring.  They often negotiate rebates and other discounts for their 

pharmacy networks.   

Even with the discounts and price negotiation, the US price is still usually higher 

than the Canadian price. Walgreens.com is the online outlet of a popular US pharmacy 

and CanadaDiscountRx.com is an online Canadian pharmacy catering to US patients. 

Table 1 displays the average retail and wholesale price per pill for three top-selling US 

pharmaceutical products.13   

 

      Table 1: Average Price Per Pill14 
United States Canada  

Product wholesale  Walgreens.com wholesale CanadaDiscountRx.com 

Lipitor  
(cholesterol treatment) 

 
$2.29 

 
$3.75 

 
$1.38 

 
$2.53 

Zoloft 
(anti-depressant) 

 
$2.03 

 
$2.81 

 
$1.04 

 
$1.86 

Zyprexa 
(anti-psychotic) 

 
$7.15 

 
$9.32 

 
$4.16 

 
$6.14 

 

 Both wholesale and retail prices are higher in the US.  The US retail prices range 

from 20% to 52% higher than the Canadian retail prices.  Consumers who pay for drugs 

out-of-pocket can enjoy substantial savings by purchasing their prescriptions in the 

north.15  In addition, the difference between the Canadian wholesale price and US retail 

                                                 
13 According to IMS Health (2005), Lipitor ranks number one with $8.2 billion in annual sales.  Zoloft is 
seventh with $3.1 billion and Zyprexa is tenth with $2.8 billion.   
14 Retail prices were collected from the respective retailers’ websites in January 2005.  Prices were divided 
by the number of pills per package to obtain the price per pill of each pack. The average price over all 
strengths was then computed.   Wholesale prices per average dose over all strengths are taken directly from 
an IMS Health dataset from the fourth quarter of 2003.  Due to the expense of purchasing data from IMS 
Health, current wholesale prices could not be presented.   
15 It should be noted that consumers do not fill their prescriptions on a pill-by-pill basis and in addition, 
they must pay shipping and handling charges. For example, a 90 pack of 20mg of Lipitor sells for $333.19 
at Walgreens.com and $215 at CanadaDiscountRx.com. Shipping costs per order are $1.95 at 
Walgreens.com and $15.95 at CanadaDiscountRx.com.  Even when the shipping charge is added to the cost 
of buying from the Canadian retailer, it is still less expensive than the US retailer.  
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price ranges from 72% to 170%.16  The potential for arbitrage at both the retail price and 

retail margin exists.     

 Parallel trade in pharmaceuticals is permitted in the European Union.  This is 

because in the EU, IPRs are subject to “community exhaustion”.  The rights to control 

distribution end upon first sale of the item within the EU.  Thus, parallel trade is allowed 

between member states, but not from outside of the Union.  In the EU, member states are 

allowed to pursue individual national health policy objectives.  Each country uses some 

form of price controls on pharmaceuticals as part of its health care spending 

containment.17  Since the EU mandates the free movement of goods between members, 

national price controls coupled with income differences gives rise to an opportunity for 

arbitrage.   

It costs roughly $800 million to bring a new prescription drug to market.18  In the 

United States, firms are allowed to recoup some of this expense by charging monopoly 

prices while the drug is under patent. Perhaps as a result, consumers in the United States 

enjoy more newly-launched drug choices and more drug choices overall than consumers 

in other markets.19  Europe is viewed as a less attractive location for pharmaceutical 

research and development investment when compared to the United States.20  If the US 

permits low-priced imports, the implications may extend beyond current savings on drug 

spending.  

 

 

                                                 
16 These margins may be overstated due to the wholesale and retail prices being collected a year apart.   
17 See Danzon (1997) for a description of pharmaceutical price regulation across countries.  
18 See DiMasi et. al. (2003).   
19 HHS Task Force on Drug Importation (2004). 
20 European Federation of Pharmaceutical Industries and Associations (2005).   
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III. Prior Literature 

The economic literature has advanced four theories to explain why parallel 

imports arise: price discrimination, national price regulation, vertical price control, and 

free riding on authorized distributor services.21  In each, parallel trade distorts the market 

in some way.  Distortions may be resources wasted due to parallel trade activities, 

manufacturers no longer supplying to certain markets, inefficient vertical pricing, or free 

rider problems.   

Recall the classic example of retail price discrimination mentioned earlier. The 

retail price depends on the local demand elasticity and thus varies across markets.  

Malueg and Schwartz (1994) treat parallel trade as a mechanism for arbitraging away 

international price discrimination.  A world with price discrimination (due to segmented 

markets) is contrasted with one of uniform pricing (due to the manufacturer’s attempts to 

deter parallel trade).  Depending on the degree of dispersion in demand, price 

discrimination may increase global welfare.  When there is no dispersion in demand, 

welfare is the same with both discrimination and uniform pricing.  As the dispersion 

becomes large, some of the smaller markets are dropped under uniform pricing and 

welfare is found to be higher with price discrimination.   

In the national price regulation theory, differences in prices arise because 

governments control prices to meet their policy objectives.  Danzon (1997) describes how 

governments implement pharmaceutical price regulation in the forms of direct price 

controls, manufacturer revenue limits, reference pricing, rate-of-return regulation, and 

physician drug budgets. She provides evidence that the various forms of price controls do 

                                                 
21 Maskus (2000) provides a general overview of the literature, policy questions, and empirical evidence 
related to parallel trade.  
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result in price differences across markets, thus creating an opportunity for arbitrage.  The 

usual gains from trade (lower prices stemming from lower production costs) are not 

realized because the lower prices are a direct result of another market’s artificially 

lowered prices. In addition, some resources are expended in parallel trade transactions.    

  Recall that the manufacturer usually does not have direct control over the retail 

price.  Maskus and Chen (2004) propose a vertical price control theory where differences 

between wholesale and retail prices ultimately determine the profitability of parallel 

imports.  When a manufacturer sells a product through a distributor, the manufacturer has 

an incentive to charge a low enough wholesale price to induce the desired retail price.  

This gives the distributor an opportunity to sell the product elsewhere if the retail margin 

is large enough to cover the transportation costs of doing so. Their model captures the 

basic tradeoff a manufacturer faces between achieving the optimal vertical price and 

preventing parallel imports.   

Chard and Mellor (1989) discuss the problems that emerge when parallel traders 

free-ride on authorized dealers’ services.  Authorized distributors face costs from 

investment, marketing, and post-sales services (e.g. a warranty). To cover these costs, 

they must charge a mark-up over their actual acquisition cost.  Parallel traders could free-

ride on such services and as a result would not incur such costs but could still profit from 

selling the product.  Parallel trade may disrupt the manufacturer’s investment forecasts 

and increase the cost of supplying the good.  While consumers may benefit from lower 

prices, they may also face a lower quality good or a reduction in services as the 

manufacturer finds it less beneficial to maintain its trademark.   

Two studies specifically address parallel imports of pharmaceuticals. Ganslandt 
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and Maskus (2004) present a theoretical model of the price-integrating impact of parallel 

imports and test it with data on pharmaceutical prices in the European Union.  They 

model the actions of a manufacturer and parallel trader firms in a multi-stage game.  The 

manufacturer produces a unique product and supplies it to the foreign market at a price 

exogenously set by the foreign government. The number of parallel trader firms is 

endogenous and each chooses whether to enter the market taking into account market 

sizes, prices, transportation costs, and startup costs. Each import firm then simultaneously 

chooses the volume of the product they will ship from the foreign market to the home 

market, taking the quantity and number of all the other firms as given. The manufacturer 

sets the home price to maximize profits, taking the total volume of parallel trade as given.   

When the potential for parallel import volume is unlimited, the manufacturer 

stands to lose home market sales entirely. Thus the manufacturer chooses to deter parallel 

imports completely by setting the home price no higher than the foreign price plus the 

marginal trade cost. The mere threat of unlimited competition induces price conversion. 

With (endogenously) limited arbitrage, the manufacturer chooses to accommodate the 

competition and the home price falls as the volume of parallel imports rises.  Data from 

Sweden before and after it joined the European Union in 1995 is used to test the model.  

When Sweden joined the EU, its markets were then subject to the region’s community 

exhaustion of IPRs and thus parallel trade competition. Observations on 50 major 

pharmaceutical product prices were examined and found to support the accommodation 

theory.  Drugs subject to parallel import competition fell in price relative to other 

pharmaceutical products by 12-19%.   

Pecorino (2002) models a home monopoly firm engaged in Nash bargaining with 
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a foreign government over pharmaceutical prices in situations restricting and permitting 

parallel trade. The government’s objective is to maximize foreign consumer surplus.  The 

firm’s objective is to maximize profits.  Demand is assumed to be the same in each 

market, except for a scaling factor.  The model also assumes no transportation costs so 

when imports are allowed, the home price falls to the foreign price.  Knowing this, the 

manufacturer will bargain harder in the foreign price negotiations and so the uniform 

market price will be higher. As a result, the firm’s profits will rise when parallel trade is 

permitted. The result holds true for both linear and constant elasticity demand.  He also 

finds that the foreign price is decreasing in the size of the foreign market.  The result that 

profits would increase with parallel trade is driven by the assumptions that the two 

markets have the same incomes, no trade costs, and that there exists unlimited potential 

for arbitrage.   

 

III. Theoretical Model 

  Both the Ganslandt-Maskus and Pecorino frameworks are utilized to further 

explore the effects of parallel imports. As in Pecorino, the foreign price is endogenously 

determined by Nash bargaining. As in G-M, a multi-stage game is developed with 

positive trade costs and parallel imports arising endogenously. Additions to the models 

include the manufacturer’s choice over the foreign supply volume and uncertainty in 

foreign demand. A supply limit option is included because several major drug companies 

have already undertaken efforts to limit their supply to Canada in response to the practice 

of Canadian pharmacies selling to US consumers at a discount.22  Also, in the EU 

                                                 
22 See, among others “AstraZeneca Seeks to Limit Canada Sales” Associated Press April 22, 2003,   
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manufacturers are permitted to limit supply to wholesalers.23  Foreign demand 

uncertainty is incorporated because in reality, the firm only forecasts how much foreign 

consumers will want. If foreign demand were known with certainty, then the firm would 

simply always supply that amount and parallel trade would not be a threat.     

The actions of three economic actors (a home manufacturer, a foreign 

government, and a group of parallel traders) in two markets (a price-controlled market 

and a free market) are explored.  Interaction between the agents takes place in a multi-

stage game with the outcome found by solving backwards for a sub-game perfect Nash 

Equilibrium.  Outcomes from situations permitting and prohibiting parallel trade are then 

compared.   

In the first stage, the manufacturer M and foreign government G negotiate the 

foreign price p in a Nash bargaining game.  M’s objective is to maximize expected profits 

while G’s goal is to maximize foreign consumer surplus.  Then M chooses the volume QS 

to send to the foreign market by maximizing expected profits.  Next, the state of foreign 

demand (high or low) is revealed, after which, n symmetric parallel importing firms will 

enter the foreign market if there is a surplus volume above foreign consumer demand. 

Then, each parallel importing firm simultaneously ships a quantity q from the foreign 

market into the home market. In the final stage, the manufacturer sets the home price p. 

Figure 1 illustrates the sequence of events. 

 
 
 
 

                                                                                                                                                 
“GSK Acts to Prevent Illegal, Potentially Unsafe Imports of Prescription Drugs” www.gsk.com January 21, 
2003, and  “Pfizer to Restrict Drug Sales to US from Canada” Reuters August 6, 2003.   
23 Such is the 2000 ruling from The European Court of First Instance on Bayer AG versus Commission of 
the European Communities case T-41/96.   
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       Figure 1: Timing of Interaction 
 

M and G negotiate the foreign price. 

 
                                      M chooses QS  to send to the foreign market.                      

                             Low Foreign Demand                High Foreign Demand  

 
          QS < QL        QS=QL       QS > QL                   QS < QH     QS = QH      QS > QH 

 no PIs enter      no PIs enter    PIs enter            no PIs enter   no PIs enter    PIs enter           

        M sets           M sets          PIs choose              M sets          M sets          PIs choose 
    home price      home price     quantity               home price    home price     quantity 

                                                 M sets                                                            M sets 
                                                home price                                                    home price 

 
 

Consider a manufacturer with a pharmaceutical patent that sells the drug in two 

markets, home and foreign.  Demand at home is 

   ( ) bpapDH −=             (1) 

Since uncertainty exists with regard to foreign demand, demand abroad is 

    pghQL −=      with probability β          (2) 

  and  pyhQ H −=      with probability 1 – β                              (3) 

with 0 < β < 1 and g > y.  Home and foreign demand are allowed to completely differ 

because in reality, nations not only differ in income levels but also in prescription drug 

use practices.24 The manufacturer incurs marginal cost c in production; for simplicity in 

analysis c is set to zero.  

                                                 
24 For example, in the United States, pharmaceutical therapies are used aggressively.  The focus is on the 
effectiveness of treatment and there is a general tolerance for side effects.  In Japan, even relatively benign 
side effects are viewed as intolerable and treatments containing low doses of multiple drugs and herbs are 
common. See Burroughs (2003).   

1- ββ



 14

Stage 5:  Manufacturer Sets the Home Price 

In this stage, the relationship between home price and volume of parallel trade is 

determined.  In a previous stage, M will have chosen the volume to supply to the foreign 

market and so the volume of parallel imports will have already been determined. The 

actual demand that M experiences at home (residual demand) depends on the volume of 

parallel trade Q and can be expressed as 

( ) .QbpapDM
H −−=              (4) 

When M has oversupplied the foreign market, the profit maximizing home price is the 

solution to   

   ( )pQbpaMax M
p −−=Π .                                             (5) 

When there is a foreign shortage, the optimal home price is the solution to     

   ( ) .pbpaMax M
p −=Π                                (6) 

Recall that M will be taking Q as given since it is chosen in an earlier stage.  The profit 

maximizing prices respectively are 

   ( )
b
QaQp

2
−

=                  (7) 

            and  .
2b
ap =                               (8) 

 

Stage 4: PI Firms’ Quantity Choice  

When there is an excess volume in the foreign country, assume the government 

allows parallel trading firms to buy up the surplus only after foreign consumer demand is 
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met.25  Each parallel importing firm will simultaneously ship a quantity of the product to 

the home country.  Each of these firms will maximize profits, taking the quantities of all 

other firms as given 

  ( ) ( ) .CqtpqQpMax PI
q −+−=Π                       (9) 

Parallel trader firms face a fixed startup cost of C.  This could include costs such as 

getting licensed by the government or finding suppliers. The marginal cost of 

transporting the goods between markets is t.  The n symmetric first order conditions are 

   ( ) ( ) 0
2

12
=+−

−−− tp
b

qnqa                      (10) 

Solving for q yields 

   ( ) ( ) .
1

2
+

+−
=

n
tpbanq                          (11) 

Thus the volume each parallel trader wants depends on the number of parallel trader 

firms as well as home market characteristics and acquisition and transportation costs. 

 

Stage 3: PI Firms’ Entry Decisions  

In this stage, the number of parallel importing firms is determined. The condition 

for free entry is 

  ( ) ( )[ ] ( ) .0≥−+− Cnqtpnp                      (12) 

Solving yields the number of parallel importing firms that will enter the market, 

   ( ) ( ) .1
2

2
−

+−
=

bC
tpbapn                  (13) 

                                                 
25 Since the government is interested in foreign consumer surplus, it will allow parallel traders to enter the 
market only after foreign consumer demand has been met. This assumption can be justified with real world 
evidence. The Canadian Minister of Health, Ujjal Dosanjh has indicated that he will propose legislation 
regarding pharmaceutical export restrictions in times of shortage in the upcoming session of parliament.  
“Canada to Restrict Exports to US of Prescription Drugs” The Washington Post 6/30/2005.   
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This number depends on costs and home market characteristics. Multiplying (11) by (13) 

yields the volume desired by parallel traders as a group, 

   ( ) ( ) .22 bCtpbapQ −+−=          (14) 

However, the actual volume of imports is constrained by the quantity that M 

originally sends. Since the government will ensure that foreign consumer demand is met 

before allowing parallel trade, the maximum volume of imports is the difference between 

foreign supply and low demand, 

  ( ) LS QQpQ −= .                     (15) 

For small startup costs, the volume available ( )pQ  is less than the volume desired by PI 

firms ( )pQ  so (15) represents the actual volume of parallel trade.26  Assume that startup 

costs are small.27  Parallel trader firms will observe this maximum volume before making 

their decision to enter the market and thus fewer will enter than when there was no supply 

restriction.  Re-solving (12) with ( ) ( ) npQnq =  yields 

   ( ) ( )⎥
⎦

⎤
⎢
⎣

⎡
+−

−
= tp

b
Qa

C
Qpn

2
.                     (16) 

 

Stage 2: Manufacturer’s Choice of Foreign Supply 

Now, M chooses how much to ship to the foreign market. Intuition suggests that 

the firm would not choose to send a volume less than LQ  because parallel trade 

                                                 

26 
( )[ ]

b
QQtpbaC

LS

2
2 2

+−+−
<    

27 According to IMS Health (2004), in March 2003, there were 99 internet pharmacies catering to US 
patients and by January 2004 there were 214. Since the number doubled in less than a year, it is likely that 
startup costs for parallel traders of pharmaceuticals would indeed be small. This assumption seems 
justified.   
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competition can not occur (due to government mandate) even if it is permitted.  Thus, 

profits are increasing until low demand is met.  Similarly, M has no incentive to send 

more than HQ  because any excess would end up back in the home market as 

competition.  Expected profits will therefore be maximized at some point over the range 

LQ  < SQ < HQ .   Figure 2 illustrates.   

 
Figure 2: Profits from High and Low Demand 

 

Intuition also suggests that the relative size of the home and foreign markets 

matters.  When the foreign market is relatively small, the manufacturer could send 

enough to satisfy the high demand without fear of a major loss in profits from 

competition at home. This is because the home market would be large enough that a 

small volume of parallel trade would only slightly decrease the home price.  Conversely, 

when the foreign market is relatively large, sending volume to meet high demand could 

result in the manufacturer losing the entire home market to parallel trade competition.   

 Likewise, the disparity between high and low foreign demand should matter.  

When they are similar, the firm could send volume to meet the high demand and the 

potential volume of parallel imports would still be small.  When they are very different, 

the threat of competition is much larger.  This is likely to be a factor when the markets 

Profits when demand is high 
 
 
Profits when demand is low 

                                   QL        QH             Foreign Quantity Supplied 

Profits 
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are similar in size or when the home market is very small.        

To determine the volume of foreign supply, M maximizes expected profits.  To 

make sure markets clear in times of shortage, assume that M incurs a penalty for 

undersupplying the foreign market. This penalty could plausibly be the additional 

transaction costs to the firm of fulfilling the shortage out of inventories.  Let the penalty 

be equal to the shortage amount times some per unit cost k.  That is, ( )kQQP SH −= .   

The relevant profit function over the range LQ  < SQ < HQ  is 

( )( ) ( ) ( )⎥
⎦

⎤
⎢
⎣

⎡
−−++−+

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+

−−
=Π SHSS

LS

Q
QQkppQ

b
apQ

b
QQaEMax S )(

4
1

4
][

22

ββ .     (17) 

Over this range, the firm will have oversupplied the foreign market with probability β.  

Thus the first term is the firm’s profits when it faces PI competition.  With probability  

1-β, there is a foreign shortage. In this case, the firm faces no PI competition but does 

incur the additional penalty to fulfill the shortage. The simplified first order condition is 

[ ] k
b

QQa
Q

E LS

S )1(
2

)( ββ −+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−
−=

∂
Π∂  .                   (18) 

When the second term is larger, expected profits rise as more is supplied so it is optimal 

for the firm to supply *SQ = HQ .  This happens when the cost of fulfilling a shortage k is 

large or when the volume of parallel imports ( )LS QQ −  is small relative to the size of the 

home market.  When the first term dominates, expected profits are falling after LQ  is 

reached so maximum profits occur when *SQ = LQ .  This is the outcome when k is small 

and when the PI volume is relatively large.   

We’ve seen that when the firm is in a position to accommodate competition 

without too severely eroding profits, it will.  To verify, note that M’s loss in profits due to 
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parallel trade is  

   ( )
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and the loss from having to fulfill a shortage is  

   ( )SH QQk − .                       (20)  

If the firm supplies the low amount, the expected loss is 

   [ ] ( ) ( )pygklossE L −−= β1                      (21) 

and when supplying high, 
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Comparing the two expected losses, we see that (22) is less than (21) when  
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When the marginal cost of fulfilling a shortage is large, the firm will accommodate 

parallel trade competition.  The same is true when the volume of PIs is small relative to 

the home market. When the cost of fulfilling a shortage is small and when the volume of 

PIs is large relative to the home market, the firm would choose to strictly limit supply.  

The firm will always limit supply to some degree.  The extent of the restriction will 

determine if the firm accommodates some or deters all PI competition. 

 

Case 1: Accommodate PIs  

The firm will accommodate PI competition when k is large or when the volume of 

PIs is relatively small.   This means the firm will send *SQ = HQ .  The volume of parallel 

trade and home price respectively are 
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( ) ( )ygpQQpQ LH −=−=                         (24) 

and   ( ) ( )
b

ygpapp
2

−−
=               (25) 

when foreign demand is low. The home price falls with the volume of PIs.  Under high 

demand there is no excess supply so there are no PIs and the home price is not different 

from the segmented market price.       

 

Case 2: Deter PIs  

 The firm will choose to deter PIs through a strict supply limit when the marginal 

cost of fulfilling a shortage is small and the volume of PIs is large relative to the size of 

the home.  The firm sends *SQ = LQ . Because of this supply limit, there is no 

competition from PIs and so the home price is not reduced.  

Table 2 summarizes.  Notice that the firm will only choose to deter parallel 

imports completely when it is feasible (i.e. the marginal cost of fulfilling a shortage is 

small) and when the home price stands to be substantially eroded by competition (i.e. 

home is small relative to the PI volume).  Accommodating competition will be the 

strategy either when the cost of fulfilling a shortage is large or when the volume of PIs is 

relatively small.  

 
Table 2: The Firm’s Decision to Accommodate or Deter Parallel Trade 

Size of the Marginal Cost to Fulfill a Shortage  (k) 
k is large k is small 

home is small 
relative to PIs 

home is large 
relative to PIs 

home is small 
relative to PIs 

home is large 
relative to PIs 

 
accommodate 

 
accommodate 

 
deter 

 
accommodate 
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Stage 1: Foreign Price Negotiation 

 The government and manufacturer enter in to a Nash bargaining game to 

negotiate the foreign price.  The government’s objective is to maximize expected 

consumer surplus while the firm’s goal is to maximize expected profits.  If no agreement 

is reached, the firm does not sell in the foreign market so foreign consumer surplus would 

be zero and the firm would receive home profits only (a2/4b). Thus the negotiated foreign 

price is the solution to 

[ ]
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λ
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b
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where λ is the foreign government’s degree of bargaining power. The (rearranged) First 

Order Condition is 
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where the prime denotes a derivative with respect to foreign price.  The left hand side of 

the equation is essentially the percent change in foreign consumer surplus due to a change 

in foreign price while the right hand side is the firm’s percent change in profits.  When 

λ=1 and the government has all of the bargaining power, the foreign price will be set as 

low as possible. In other words, the firm will be held to marginal cost pricing.  When the 

firm has all of the leverage (λ=0) the foreign price will be the one which maximizes the 

firm’s expected profits.   

  

Benchmark:  No Parallel Imports 

As a benchmark, consider the case when parallel imports are not permitted. The 
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firm will fully supply to the foreign market and will not face any competition in the home 

market.  Thus the government’s objective is to maximize 
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by choice of foreign price and the firm will maximize  
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First order conditions are taken and substituted into (27).  The resulting expression can 

not be analytically solved for the foreign price so parameter values are assigned. 

Figure 3 illustrates the relationship between foreign price and bargaining power. 

Since parameter values are chosen arbitrarily, the magnitude of the foreign price is not 

informative.  However, the general relationship between the foreign price and the 

bargaining power can be seen.28 

Figure 3:  Foreign Price and Bargaining Power 
 
 
 
 
 
 
 
               

   

 

 

 

Parameter values are h=10, g=5, y=3, and β=0.5. 

                                                 
28 Sensitivity analysis was performed to verify that this relationship holds for other assignments of 
parameter values. 
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 As intuition would suggest, when the firm has all of the leverage (λ=0) the highest 

foreign price is achieved. As the government gains bargaining power, the foreign price 

decreases.  When the government has all of the leverage (λ=1), the firm is forced into 

marginal cost pricing.29   

This benchmark foreign price will vary with the size of the foreign market.  As 

the size of the foreign market increases the foreign price increases, too. This indicates 

that as the foreign market becomes a relatively more important source of revenue, the 

firm will bargain harder for a higher foreign price.  Figure 4 illustrates. 

Figure 4:   
Foreign Price and Bargaining Power as the Foreign Market Size Increases  

 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter values are g=5, y=3, β=0.5 and h is set to 8, 10, and 15. 
 

 With a good understanding of the foreign price under a regime prohibiting PIs, we 

turn our focus to the effects of permitting parallel trade. When PIs are permitted, the firm 

will limit supply.  It will either accommodate some competition or deter completely it 

through a strict supply limit.  In each case, the foreign price will be lower than the 

                                                 
29 Recall that the marginal cost of production c was set to zero. 
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benchmark.  

Case 1:  PIs are Permitted and the Firm Accommodates PIs  

When the potential volume of PIs is small relative to the home market or when 

the marginal cost of fulfilling a shortage is large, the firm will accommodate PIs.  This 

means the firm will send a quantity equal to high foreign demand knowing that 

competition may result.  The firm’s objective is therefore to maximize 
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Notice that with probability β the firm faces parallel trade competition.  The expression 

for expected foreign consumer surplus is not changed.  Taking derivatives, substituting 

into (27), assigning parameter values, and comparing with the benchmark shows that the 

negotiated foreign price is lower than in the no PI case.  Recalling that parameter values 

were chosen arbitrarily, no inferences can be drawn from the magnitude of the decrease.  

Figure 5 illustrates. 

            Figure 5:  Foreign Price as PIs are Permitted and Accommodated  
 
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 

 
Parameter values are h=10, g=5, y=3, β=0.5, a=10, and b=5.  

 
 

PI Not Permitted 
             
   PI Permitted and Accommodated 
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This result seems counterintuitive.  Intuition suggests that when the firm faces 

competition, it would bargain harder for a higher foreign price to offset losses. Such was 

the result from the Pecorino model. Recall from his model that the potential for 

competition is unlimited and the home price converges exactly to the foreign price.  In 

such a case, it makes sense that the firm would bargain more aggressively.  However in 

the present scenario of limited arbitrage, the home price will not converge to the foreign 

price.  The firm would not need to bargain as aggressively since profits will not be as 

severely affected.     

 When accommodating competition, the relative size of the volume of PIs to the 

home market is key. As the size of the home market decreases relative to the volume of 

PIs, the firm will bargain harder for a higher price to offset its losses.  Similarly as the 

dispersion in foreign demand increases, so does the potential volume of PIs.  The firm 

will bargain for a higher foreign price to offset the reduction in home price from 

competition.  Figure 6 illustrates.  

Figure 6:  Foreign Price as the Relative Volume of PIs Increases 
  
Foreign Price as the Size of the 

Home Market Decreases 
Foreign Price as the Disparity in 

Foreign Demand Increases 

 

 Parameter values are h=10, g=5, y=3, β=0.5,            Parameter values are h=10, g=5, β=0.5, b=5  
and b=5 as the home market size “a” is set to 20,           a=10 as “y” is set to 4.5, 3, and 2. 
10, and 8. 
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Case 2:  PIs are permitted but the firm deters PIs 

When the potential volume of PIs is large relative to the home market and when 

the marginal cost of fulfilling a shortage is small, the firm will choose to limit supply to 

the level of low foreign demand.  In doing so, the firm makes parallel trade impossible.  

While the firm will not suffer losses from competition, it will face the cost of fulfilling a 

shortage with probability 1 – β. The firm’s objective is therefore to maximize 
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Taking derivatives, substituting  into (27), assigning parameter values, and 

comparing with the benchmark shows that the negotiated foreign price is again lower 

when PIs are permitted.  Figure 7 illustrates. 

Figure 7:  Foreign Price as PIs are Permitted and Deterred  
   
 
 
 
 
 
 
 

   
 
 
 
 
 
 
 

 
 
Parameter values are h=10, g=5, y=3, a=10, b=5, β=0.5, k=0.5. 
              
 
When the firm has chosen to limit supply it will prefer a lower foreign price 

because the full cost of fulfilling a shortage ( )kygp −  is increasing in the foreign price.  

 

PI Not Permitted 
             
   PI Permitted and Deterred 
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In addition, as k increases the firm would prefer a lower price to offset the rising marginal 

cost of fulfilling a shortage.  Figure 8 illustrates that the foreign price decreases as k 

increases.   

 

Figure 8:   
Foreign Price as the Marginal Cost of Fulfilling a Shortage Increases  

 
 
 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Parameter values are h=10, g=5, y=3, a=10, b=5, β=0.5 as the marginal  
cost of fulfilling a shortage “k” is set to 0.01, 0.5, and 2. 

 
 

IV. Discussion 

To review, we have seen that the firm bases its foreign supply decision on the 

relative size of the volume of parallel imports and the marginal cost of fulfilling a 

shortage. When PIs are permitted, the firm will limit supply. If the firm supplies an 

amount equal to high foreign demand, the result will be that the firm accommodates 

parallel trade. If the firm strictly limits supply to the low demand amount, competition 

will be completely deterred. Moving to a PI-permitting regime results in a reduced 

foreign price.   
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What about the home price?  When the firm deters PIs through a strict supply 

limit, no parallel trade occurs in equilibrium so the home price is unaffected.  When the 

firm accommodates PIs, competition only occurs when the actual foreign demand is low.  

As a result, home consumer welfare is increased only sometimes. Table 3 summarizes.  

Table 3: Results from Moving from a No PI Regime to a PI Permitting Regime  
 

PIs are Permitted 

Case 1: Accommodate PIs Case 2: Deter PIs 

 

β 1 – β β 1 – β 

Foreign Supply QH QH QL QL 
Parallel Trade Competition? yes no no no 
Home Price   lower unchanged unchanged unchanged 
Home Consumer Surplus higher unchanged unchanged unchanged 
Foreign Price lower lower lower lower 

  

 What remains is to explore is the effect of a regime change on the manufacturer’s 

profits.  Figure 9 illustrates expected profits as a function of the foreign price.  No matter 

if the firm chooses to accommodate or deter PIs, moving to a PI-permitting regime results 

in lower profits. 

Figure 9:  Expected Profits 
  

Profits from Accommodating PIs 
                                                                   
                                                                Benchmark 
                                                                        Accommodate 

 

Profits from Deterring PIs 
                          
                                                                   Benchmark 
                                                                             Deter 

 

Parameter values are h=10, g=5, y=3, a=10,               Parameter values are h=10, g=5, y=3, β=0.5, and 
b=5, and β=0.5.         k=0.5.   
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 Expected profits are much lower when the firm chooses to accommodate PIs.  

This is because the firm not only receives a lower price in the foreign market, but also 

receives a lower price at home when competition occurs.  When the firm deters 

competition, profits are lower due to the lower foreign price as well as the marginal cost 

of fulfilling a shortage.  However, since the firm will choose to deter only when the 

marginal cost of fulfilling a shortage is small, it follows that the resulting reduction in 

profits would be small. 

 These results again contradict Pecorino’s findings.  Recall that in his model the 

firm bargains harder for a higher foreign price when PIs are permitted.  Subsequently, he 

finds that profits will rise when the PIs are allowed.  Since in reality pharmaceutical 

manufacturers are in opposition to parallel imports, it seems unlikely that they believe 

that their profits would increase if the US allowed parallel imports.  

Since Canada’s population is roughly one tenth the size of the United States’, 

Case 1 may offer some insight on the consequences of parallel trade between the two 

markets.30  Case 1 is relevant when the potential volume of PIs is relatively small with 

respect to the home market.  Since the US market is so much larger than its Canadian 

counterpart and since pharmaceutical firms are already limiting their foreign supply, it is 

likely the potential volume of PIs would be small.   

The model predicts that in cases such as this, a manufacturer will restrict supply 

to the level of high demand and will accommodate a certain volume of parallel trade.  

Home consumers will only enjoy lower prices from competition only when foreign 

demand is low.  Thus a policy meant to lower the home price by integrating the US and 

                                                 
30 The US population is approximately 295 million and the Canadian population is just under 33 million. 
September 2005 estimates, CIA World Factbook. http://www.cia.gov/. 
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Canadian markets will only be effective some of the time.   

The model also predicts that the foreign price will be lower and thus foreign 

consumers will be made better off if the home market allows parallel trade.  Why then 

would not the Canadian government be lobbying for the US to legalize PIs?  Recall that 

this model is only relevant for a single monopoly firm.  In reality, there are several 

pharmaceutical firms with which the Canadian government must negotiate.  It is possible 

that in a world with several firms already competing with each other for market share in a 

therapeutic class (e.g. cholesterol treatments), each would bargain harder for a higher 

foreign price if PIs are allowed.   

A lower price abroad and competition at home means a reduction in profits for the 

firm when PIs are allowed.  A reduction in profits could have a profound impact on the 

pharmaceutical market. The industry is characterized as very research intensive with a 

long and risky R&D process.  Internal cash flows are an important source of financing for 

pharmaceutical R&D activities. A reduction in profits reduces cash flows which leads to 

a reduction in pharmaceutical R&D.31  Reduced R&D may lead to a reduction in the 

number of new products developed in the future.    

In addition to Canada, US legislators have proposed importing drugs from the 

European Union, Australia, Israel, Japan, New Zealand, Switzerland, and South Africa.32 

If PIs can originate in all of these markets, the potential volume would rise substantially 

(the EU alone is a larger market than the US).33  When faced with a high potential 

volume of imports, the model predicts that supply will be severely restricted.  As a result, 

                                                 
31 Grabowski and Vernon (2000),  Giaccotto, Santerre, and Vernon (2005), and Vernon (2005) all find 
evidence that cash flows are a significant determinant of pharmaceutical R&D.  
32 See the text of HR-2427 and S-2328. www.congress.org  
33 The EU population is estimated at 457 million (http://epp.eurostat.cec.eu)  
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US consumers may not experience lower prices as such a policy would intend.  

 

V. Conclusion 

 In this paper I developed a model of parallel imports with endogenous price 

controls.  A monopoly manufacturer will choose to limit its foreign supply to lessen the 

quantity available for parallel trade competition.  The relative size of the home market to 

potential volume of imports emerges as major determinant in a manufacturer’s choice of 

how strictly to limit supply.  When the potential volume of PIs is relatively small, the 

manufacturer will accommodate parallel trade by sending a volume equal to high foreign 

demand.  When the potential volume of PIs is relatively large, the manufacturer will deter 

competition by means of a strict supply limit.  Home consumers can enjoy lower prices 

only when the manufacturer accommodates parallel trade.  The manufacturer will have 

reduced profits when PIs are permitted.  For situations similar to the US-Canada scenario, 

the model predicts that the manufacturer will accommodate parallel trade.  
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