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Abstract:  This paper theoretically examines the potential effect of product patent act on the availability of an essential drug in the developing countries like India. Previous studies have indicated the possibility of non-availability of a drug in a developing nation.  This has been shown under a uniform pricing policy adopted by the Multinational Corporation (MNC) that produces the drug. Allowing for price discrimination and comparing with the above situation, we have argued that the problem of non-availability of a patented drug is indeed much less serious. However, successful price discrimination is not possible when markets are not perfectly segmented and “parallel –trade”, (a form of arbitrage) by the distributors exist. Our model incorporates such a possibility and establishes that even in the presence of parallel trade an MNC can earn higher profit by supplying the drug to both the developed and developing nations than by confining itself only to the developed country market. 
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Under the World Trade Organization (WTO) agreement on the Trade-Related Aspects of Intellectual Property Rights (TRIPS), India amended its Patent Act and recognized product patent in 2005. The recognition of product patent is a highly controversial issue, as it has implications for the availability of patented drugs for the Indian consumers. Historically product patent was in force in the earlier version of its Patent Act of 1911.  In that regime the foreign multinational companies (MNCs) held most of the patents in India and the drug manufacturing was mainly concentrated in their hands. The MNCs imported the basic ingredients (bulk drugs) and sold the final products (formulations) at higher prices to the consumers of India. Concerned by the high prices of medicines and lack of domestic investment
, the Government of India amended the Patent Act of 1911 and the Patent Act of 1970 came into force. The amended Patent act of 1970 recognized only process patent and that too for a shorter period of around five to seven years. The flexible provision of the Patent Act of 1970 enabled the Indian companies to imitate the patented products of the foreign companies, master the technique of reverse engineering and in most cases to come out with even better process technology for the same product. The comparative advantage of the industry is therefore an outcome of the Patent Act of 1970, which favorably impacted the Indian industry to create a niche for itself (Chaudhuri, 1997, 2004; Kumar, 2002). Today the Indian pharmaceutical companies are the largest producers in the global generic market
, rank fourth in terms of value in the global pharmaceutical market and can produce almost all varieties of drugs at a low price
. 

However, the change in the institutional set up due to the recognition of product patent in the Patent Act of 2005 has evoked considerable debate among the scholars and policy makers. Scholars like Chaudhuri (2003, 2005), Lanjouw (1997), Watal (1999, 2000) and others have argued that with product patent in force, the Indian generic pharmaceutical companies will be unable to imitate the patented products of the foreign companies. This may lead to the problem of non-availability of such drugs for the Indian consumers in the long run. The flip side of the argument is that if patent law is properly implemented then the threat of imitation will be reduced. This may induce the MNCs to explore the Indian market and sell their products there. This means the availability of new drugs which Indian companies are unable to produce. Further, because of low cost of production and superior manufacturing facilities
 MNCs may also shift their production base to India. This in turn may also generate additional employment opportunity in the country. 
 Additional market opportunity or low cost of production, however, may not provide sufficient incentives to the MNCs to establish their production units or even to supply their products to a country like India. This is because the decision of an MNC to supply its product is also driven by the level of demand for the product in that country. If a firm charges uniform price for its product across the globe, then it may not be optimal for it to supply the product in a developing country if the level of demand and correspondingly the demand price for the product is low. Further, the problem of availability of the patented drug also becomes more acute when local producers cannot imitate and produce the product due to the existence of Patent Act. Marjit and Beladi (1998) in their paper have derived this result under the assumption of uniform price charged by firms. But in reality firms do discriminate prices for their products for different markets across the globe if the demand elasticities differ. A number of empirical studies conducted to compare the prices of the pharmaceutical products across the world also bear testimony to this fact. To mention a few, in 1998 U.S. House of Representatives Minority Staff International Report indicated that the US prices of the medicine to be 72 % higher than those in Canada and 102 % higher than those in Mexico. The study by Danzon & Kim (1998), Danzon & Chow (2000), Danzon & Furukawa (2003) also indicate that price differences of the medicine are generally consistent with income differences of the countries concerned. In the context of developing countries the study by Pérez-Casas (2000) indicates that prices of the HIV AIDS drug in developing countries is as low as an order of about one-fifth of the US prices. A more recent study by Scherer and Watal (2000) also indicate that the effect of income on the prices of the medicine is gradually increasing over time. 

A comparative scenario of the Indian drug prices vis-à-vis other nations have not been explored much by the researchers. In this context table 1 makes an attempt to compare the prices of Indian generic products with two developed and two developing nations. It is evident from the figures in the table, that the prices of the medicine in the developing countries are less than the developed world indicating existence of some correlation in the income and the prices of the medicines concerned. The fact that the Indian prices are comparatively lower has been revealed by the figures (see table 1). 

	Table 1: Comparison of retail prices of selected generic products across countries in the year  2002-03(prices converted into Indian rupees ,Conversion rate of exchange considered 1USD =Rs 45.50, 1 GBP=Rs 83.51 1 PAK Rs = Rs .84 and 1 Indonesian Rp=Rs.005  

	Drug Dosage and Pack 
	Prices 
in India 

(Rs)
	Prices 
in Pakistan (Rs)
	Prices 
in Indonesia

(Rs)  
	Prices in UK (Rs)
	Prices in US (Rs)  

	Anti-infective 

	Ciproflaxin HCL 500 mg 10’s tabs 
	29
	423
	393
	1185.7
	2352.35

	Norflaxin 400 mg 10’s tabs
	20.7
	168
	130.63
	304.78
	1843.66

	Anti-Ulcerant 

	Rantidine 150 mg 10’s tabs 
	6.2
	74.09
	178.35
	247.16
	863.59

	Omeprazole 30 mg 10’s tabs
	22.5
	578
	290
	870.91
	2047.5

	Cardiovascular 

	Atenolol 50 mg 10’s tabs
	7.5
	71.82
	119.7
	NA
	753.94

	Simvastatin 10 mg 10’s tabs
	35
	283.05
	187
	537.74
	1149.79

	Amlodipine Besylate 5 mg 10’s tabs
	7.8
	200.34
	78.42
	338.28
	660.21


	Anti-Viral  Fungal 

	Zidovudine 100 mg 10’s tabs
	77
	313.47
	331.57
	996.16
	895.5

	Anti-histamine 

	Cetirizine 10 mg 10’s tabs
	6
	35.71
	57.5
	262.19
	927.29

	Anti-Anxiolotics /Psychotics

	Alpramazoo 0.5 mg 10 tab 
	7
	160.95
	31.05
	NA 
	446.81

	Anti Cancer 
	
	
	
	
	

	Boposide 100mg 10’s tabs
	190
	554.69
	242.9
	1217.43
	6210.3

	Antiasthmatic 

	Fluticasone 50 mcg inhaler 
	210
	NA 
	782.65
	1628.25
	NA 

	Urology

	Sildenafil Citrate 50 mg 4’s tabs
	48
	NA 
	135.69
	1614.89
	1744.93


Source: Centre for Trade and Development (CENTAD) study presented in the workshop “Trade and Barrier to Access to Medicines in Hyderabad, 9-12 October 2007. Also available at 

http://population.developmentgateway.org/uploads/media/population/IPRs_and_Indian_Pharmaceuticals.doc.
In case of India however, low drug prices may not be entirely due to income effect. Historically, lack of product patent led to a highly competitive, vibrant pharma industry in India that has been involved in various cost reducing innovative activities. Consequently, Indian prices are seen to be lower than other developing nations such as Pakistan that has indeed lower per-capita income compared to India.   

Given such empirical evidences we have introduced the option of price discrimination for a multinational firm opting to supply a drug both in the developed as well as in  the developing nations and examined the problem of non-availability of a drug (see Marjit and Beladi, 1998). We have proved that the possibility of non-availability of a drug with product patent reduces with a price discrimination strategy.  Additionally, the paper also examines the possibilities of establishing a production unit in a developing country, which provides a production facility at a low cost. 

However, successful price discrimination is possible only when the possibility of arbitrage opportunities across nations is controlled. This problem is popularly known as the problem of “Parallel Trade” (Gallus, 2004; Maskus, 2000, 2001; Fink, 2000) in the patent literature and the possibility emerges when a trader from a low priced market for the drug resells it in another market at a high price. One way to control such practices is through legal measures. However, the legal treatment for parallel trade varies from country to country, for example, Australia, Hong-Kong and India allows parallel trade whereas in US and Japan it is legally banned (Ganslandt and Maskus, 2007). Given the wide differences in the legal structure of the countries to deal with parallel-trade, it is sometime difficult for a company to control the cross-border trade in goods through legal routes. Clearly even in the presence of parallel trade the MNC can supply a medicine at a comparatively lower price in the developing country if the profit it realizes under such circumstances is higher than the profit it earns by solely operating in the developed country. The question that arises is under what condition this can happen? We have shown in our model that this can happen only if the relative market size of the developing nation is more than half the size of the developed nation.  

Given this background, the rest of the paper unfolds in the following manner. The next section provides the analytical model of our study. In this section, we have introduced the option of both price discrimination and the strategy of charging uniform price across the globe and have compared the result. Section three considers the situation where the MNCs shift the production unit to a developing country. The problem of parallel trade is taken up in the fourth section. A concluding section follows thereafter. 
The Analytical Model 

The basic model under consideration is that of the Marjit and Beladi (1998). There are two possible markets in the economy viz. a developed country market denoted by 
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  and a developing country market denoted by
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. Manufacturer “F” located in the developed country market produces a patented life saving drug, which is an outcome of the R&D undertaken by it. The manufacturer has the option of selling the product only in 
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 . As with Marjit and Beladi (1998) let us consider the following simple demand functions for the product,  
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 price of the product. 

For simplicity we assume that the cost of production is represented by constant marginal cost (=average cost)
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.  For simplicity, we also assume that there is no fixed cost of production in our model. The manufacturer “F” has two options before her, to supply the product in the market of
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. It is likely that a profit-maximizing manufacturer would adopt price discrimination strategy if faced with different elasticities of demand in two separate markets. 
Options of Price Discrimination 

Manufacturer “F” while maximizing her profit under price discrimination takes into account the two different demand functions, one for
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, separately. With price discrimination, let us assume that manufacturer “F” faces the profit functions 
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. At this stage we assume away any arbitrage from the low cost to the high cost market. Maximization of  
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Proposition 1:  If
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  then the manufacturer “F” will always serve the market of  
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   From the First order condition (F.O.C.) 
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Because of similar demand structure, we can also argue that the profit “F” earns from the market of 
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If however, the manufacturer charges uniform price for her product in 
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it faces a combined demand functions for both the countries. Maximizing her profit function under the strategy of uniform pricing then results in the following proposition. 

Note 1:  Clearly if
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, no drug can be sold in the developing country, the price discrimination exercise loses meaning and we arrive at a trivial case. In order to examine the non-trivial cases, we have attempted in this paper to derive conditions under which an MNC will serve both the markets.  

Proposition 2: Let A be the set of values of  a2   for which positive  profit is earned  when  uniform price is  charged in both the markets and B be the set of values of a2  for which positive profit  is earned under  price discrimination, then A
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Proof:  When uniform price is charged the relevant demand curves faced by the manufacturer is as follows
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Now the condition under which the “F” will serve 
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can be derived (see Marjit and Beladi, 1998) as 
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With further manipulation we get
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Therefore        
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which is always true                               
                                              Hence A
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 Proposition 2 can also be visualized with the help of a line diagram depicted in figure 1. The figure plots the different values of 
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  the manufacturer is indifferent between serving and not serving the market of
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Figure 1: Range of values of 
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with price discrimination and uniform pricing strategy
For all points to the left of X, the manufacturer will not serve 
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 and the manufacturer serves 
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 with price discrimination. On the line diagram, it also includes all the points to the left of X. Therefore, with price discrimination the manufacturer serves the market of
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Based on our analysis, we can then infer that the possibility of non-availability of the patented drug in the developing country reduces under price discrimination. The problem persists even if after product patent the condition 
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 Production in the Developing Country

Until now in the model, we have assumed that the manufacturer “F” produces the drug in the developed country. Suppose due to low cost of production in the developing country she establishes her production plant there. What will then be the possible consequences? 

Let us assume that the cost of producing a product in a developing country is 
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 can be mainly due to low cost of factors of production like labor, raw material, or capital. Manufacturer “F” can then produce the product from the developing country and supply it in  
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It can then be argued that due to locational advantage, manufacturer “F” may have the incentive to set up its production unit in the developing country and the country in turn can also benefit from the product patent. However, even if the condition 
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 hold true, manufacturer “F” may not always produce and supply the product in the developing country if
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does not hold (see Marjit and Beladi, 1998). In our model if
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Corollary 1: If the cost of production
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The result can also be explained with the help of figure 1.With
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 at which the manufacturer “F” supplies the drug to the developing country with price discrimination strategy and zero cost of production. From the above line diagram it is then evident that A
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 . Thus we can argue that with zero cost of production and price discrimination strategy the MNCs will always supply the drug in the developing country.  
Note 2: It is optimal for the manufacturer to produce in the developing country and even to sale there if
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. If this condition holds, by not selling in the developing country the manufacturer will lose a part of her profit
.
Parallel Trade 
         Up to this stage of the model, we have assumed that the manufacturer is directly involved in selling the product. However, in reality we observe that instead of selling the product by her the manufacturer sells the product through the distributors or the traders. When marketing of the product is done through the distributors, an interesting case emerges whereby the manufacturer fails to perfectly discriminate the prices for the product across the markets. Such circumstance arises when the distributor engages in arbitrage trading. The incentive for such arbitrage opportunity arises, if there is sufficient price difference between the developed and the developing nation to cover the transaction cost and still offer gains to the distributors. The problem is cited in the literature as the problem of “parallel-trade” (see West & Mahon, 2003; Panos Kanavos et al., 2004) and is an outcome of the “Principle of exhaustion” upheld in the legal regimes of the countries. “Principle of exhaustion”, means that the Intellectual Property Right (IPR) holders’ exclusive rights over the products are lost upon first sale of a product within national borders and thus “parallel trade” can not be excluded through legal routes.  In other words with the exhaustion principle in force, an IPR holder’s right to control the resale of the patented good from one market to another is lost
. 

Consequences of Parallel Trade in developing countries: Some findings from field survey 

The important question that arises at this juncture is, in the presence of arbitrage opportunities, will the manufacturer sell drugs at a lower price in a developing country? To understand the situation a survey of limited size was conducted by selecting a few MNCs and trading bodies
 belonging to this sector.  It is revealed by all the companies that strength and the extent of parallel trade to reduce the profit of a company depend largely on the market size in the source country i.e., from where the parallel trade originates. If the source country is substantially small compared to the country for which parallel trade is destined, then the price differential can be quite large. The flow of the product from the low priced nation can then greatly reduce the profit that the company earns in the high priced market. Further because the size of the source-country market is small (in most cases), the profit that the company earns from that country may not be enough to compensate for the loss that the company incurs in the large (developed) country. As reported by GlaxoSmithKline Company the most glaring example of parallel trade occurred in 2002 when HIV-AIDS drugs meant for the poor patient in African nations were resold in Europe. This led to a loss of about $ 18 million dollar in sales for the company
. 

Legal treatment for parallel trade differs from country to country and therefore it is often difficult to file legal suit against parallel trade. The international trading blocks also agreed that if parallel trade is legally permitted then it is difficult for the multinational companies to control it because the traders can always earn higher profit by engaging in such activities. Further, in recent years cross-border trade in medicine has also increased due to internet-based trading and a rise in the sale in the over the counter medicines. Under such circumstances, the MNCs might not reduce price significantly for the developing countries. The companies surveyed therefore apprehend that a large number of developing countries with small market size (like Guatemala, Bolivia, Argentina, Malaysia, Srilanka etc) might be deprived of new patented medicine at affordable prices if “exhaustion principle” is recognized in those countries.  Clearly these possibilities can arise even in the presence of product patent in an importing nation. 
The companies also revealed that if the market for the source country is substantially large then the problem of parallel trade might not be that serious. To substantiate their arguments, the companies stated that the extent of cross-border trade in medicine is much higher in the European countries because the European Union (EU) upheld parallel trade among the member countries. However, the widespread prevalence of parallel trade, may not affect profits of the companies significantly. This is because the relative differences of the market (and hence the prices) for medicines among the member countries are not large.  This therefore does not adversely effect the total earning of the companies. It is worth mentioning here that the empirical studies conducted by Ganslandt and Maskus (2003, 2004), Kanavos and Costa-Front (2005), on parallel trade, the survey report by the National Economic Research Associates (NERA, 1999) and the famous verdict by the European Court of Justice for Merck vs. Prime crown and Merck vs. Stephar cases
 also indicate the wide spread prevalence of parallel trade among the European Union nations. However, in spite of having such incidences of parallel trade, the companies have not withdrawn the supply of medicines to the EU nations (McConaghie, 2002).
Based upon the insights from the primary survey we next attempt to introduce parallel trade in our model. In particular, we try to understand how the relative market sizes can make an impact on the availability of the drug even in the presence of parallel trade 
To this end we proceed sequentially by first considering two distributors, one serving the market of the developed nation and the other that of the developing nation, but without the opportunity of engaging themselves in parallel trade. We next bring in the opportunity of parallel trade and examine the strategic moves of the manufacturer under such a scenario. 
Case1: No opportunity for Parallel trade 

Following what is observed in reality, let us assume that the manufacturer “F” instead of selling the product by itself sells it through independent distributors A and B for 
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 respectively. When distributors are incorporated in the model two sets of prices prevail in the market viz., the wholesale prices at which distributor purchases the medicine from the manufacturer and the retail prices which the final consumers pay. In the first stage, the manufacturer sets a wholesale price 
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 for distributor A. Because of similar demand structure, we can either model the problem of distributor A or, distributor B. Let us take the case of B. The distributor’s problem is then 
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where
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is the quantity the distributor sells in the market of
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 is the retail price for the product in country 
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  is the wholesale price at which the distributor purchases the product from the manufacturer. The distributor treats 
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 as his marginal cost and tries to maximize his profit. 

From the F.O.C. we get 
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Manufacturer’s Problem    

Let 
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be the profit the manufacturer earns by selling her product to the distributor B in country
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 We assume that 
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 for the manufacturer to earn positive profit 

The manufacturer selects  
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  to maximize her profit. From the F.O.C. we therefore get                             
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Substituting this value in (18) for retail price and the equilibrium quantity of medicine, we get 
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The profit that the manufacturer and the distributor B earn in country 
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Due to having identical demand structures we can similarly argue that the profit from the market 
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Therefore the total profit the manufacturer earns by serving both the market is 
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Remark 1: It is easy to check that [
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  is less than the profit that the manufacturer could earn by selling the product by herself. 

Further the price that consumer pays in the presence of distributor i.e. 
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price that consumer pays when the manufacturer herself sells the commodity) or in other words the consumer also ends up paying higher price for the product. The differences in the result arise because under the distributorship there are two form of discrimination: one due to the markup set by the manufacturer and other due to the distributor. The net outcome is a rise in the final price of the product for the consumer over and the above the monopoly price and a fall in the quantity of the good demanded. There is thus a welfare loss to the society.  
Case2: Existence of Parallel trade 
From the above exercise, it is obvious that differences in the prices of the medicine that prevail at the retail level lead to opportunities for parallel trade. In the presence of parallel trade, the manufacturer cannot enforce differential pricing and earn monopoly profit from the markets of  
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. The re-selling of the cheap product from the developing country in the market of developed nation reduces her profit in the developed nation. Under such circumstances the manufacturer is left with three strategic options  i)  to deter parallel trade  by charging the lower price of the  developing country in the developed nation or as well ii) to accommodate certain volume of parallel trade by the trader or iii) to confine its operation in the developed country. However, it can be proved that the manufacturer will always earn higher profit by accommodating parallel trade than by deterring it through charging the lower uniform price of the developing nations (see-Appendix). The manufacturer is then left with the last two strategic options. In the next section, we have compared the pay-offs for the manufacturer under these two strategic options. 
Optimal Strategy for the Manufacturer  

Let us assume that due to the differences in the price of the medicine between the developing and the developed countries at the retail level, it is profitable for distributor B to engage in parallel trade. The one-way trade from the developing to developed country arises in this model due to retail price difference of the medicine between the countries. As documented by Maukus and Chen (2000), Danzon and Towse (2003) and Bale (1998) the one way trade between the country may arise due to various economic and legal factors such as smallness in the size of the market of the developing country (which we have explicitly considered in our model), product asymmetry, differences in legal treatment for parallel trade etc.  

 Without parallel trade the demand function that the distributor A faces in the developed country                       
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Where 
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or the volume of parallel trade.                          
Therefore, the profit functions that the distributors A and B face for 
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We also assume that the distributors compete in Cournot fashion in
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 and maximize their profits. 

Therefore, F.O.C. requires    
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                                                                     (27)                                                                                                  Solving equations (26) and (27) the equilibrium quantities 
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With the following equilibrium quantities (in the presence of parallel trade), the manufacturer faces the following profit function 
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The manufacturer maximizes 
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and 
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Simplifying the terms in (29) and (30) we get the following expressions. 
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Substituting the value of 
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 from (32) in (31) and solving for equilibrium
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Substituting the values for 
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 in expression (31) and (32) we get 
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It is interesting to note that
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, the volume of parallel trade, is a decreasing function of 
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In other words, a rise in the willingness to pay for the medicine by the consumers in the developing country or a rise the cost of production reduces the volume of parallel trade. Alternatively, if consumer in the developed country pays high for the medicine it increases the volume of parallel trade from the developing to the developed country. Also note that the volume of medicine supplied in the developing country,
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 the quantity of medicine sold by the distributor in the developing country is zero. 
All these indicates that in the presence of huge income differential between the developed and the developing nation, the emergence of parallel trade may substantially reduce the availability of medicine for the consumers of the developing country. 

The retail prices that prevail in the developed and the developing country in the presence of parallel trade are  
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Finally, the profit that the manufacturer earns by accommodating parallel trade is
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Further simplification of the above terms results in the following expression 
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 In the presence of parallel trade, the Multinational firm can limit its operation in the market of the developed country when it earns higher profit by doing so. Therefore, we need to examine the condition under which the multinational firm earns higher profit by shifting its production base to the developing country and accommodating parallel trade instead of just confining its operation in the developed country. Comparison of the profits yields the following proposition. 

Proposition 3: If 
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, the manufacturer earns higher profit by shifting its production base in the developing country even in the presence of parallel trade.  
Proof We know that 
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is the profit that the manufacturer earns from 
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If
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Cross-multiplying the terms of 
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 provides a sufficient condition for allowing parallel trade Q.E.D.   
Remark 2 : We have proved that (see Proposition 3) in the presence of parallel trade the developing country can still be an attractive location for the multinational companies to shift their production base.  However, for that to materialize the relative market size of the developing country (measured in terms of
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) should be more than half the size of the developed nation. The economic intuition behind the proposition is simple. When relative market size of the developing country is large, then the manufacturer can compensate for the loss in the revenue in the developed country by earning higher from the developing country. It turns out that a small developing country should not allow parallel exports of the drug if it wants to ensure a foreign manufacturer to establish its production plant there; one alternative is to legally ban parallel export of drug. 
In this context, it will be an interesting and worthwhile exercise to compare the profit that a manufacturer earns in the presence of parallel trade with the profit it earns when there is no parallel trade from the developing to the developed country. Comparing the profit given by equation (39) and equation (22) we arrive at the following proposition 
Proposition 4:  If 
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and the cost of production is moderately low, the profit that the manufacturer earns by accommodating parallel trade is higher than the profit it earns when there is no parallel trade from developing to the developed country.  
Proof: We know that    
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Cross-multiplying the terms of 
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Now, 
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 therefore a sufficient condition for expression (44) to hold true is 
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Remark 3: At the first sight Proposition 4 appears counterintuitive and against conventional economic wisdom. The intuition behind the proposition however is simple. Keeping in mind the real life situations we have assumed in our model that the manufacturer instead of selling the product directly, sells it through the distributors by charging different wholesale prices to them. The wholesale prices are then the strategic instruments with which the manufacturer can limit the operation of the distributors. In the presence of parallel trade the manufacturer while maximizing its profit sets a high price for distributors B and a low price for distributor A. Because of competition from distributor B the distributor A sells medicine which is lesser than the amount sold in the developed country when it had monopoly market. The revenue that the manufacturer earns from the distributor A therefore falls. However, the total quantity that is sold by the distributor B increases with parallel trade. When the relative market size of the developing country is large (condition provided in proposition 4) the manufacturer can charge a higher wholesale price from the distributor B (see equation 34). This therefore enables the manufacturer to earn higher revenue from the distributor B which compensates for the loss in revenue from the distributor A and in turn allow the manufacturer to earn higher profit. 
Concluding Remarks 
In this paper we have theoretically examined two important issues; first, the problem of non-availability of a patented drug in the developing countries due to and product patent has been examined by introducing the option of price discrimination strategy by an MNC. It is proved that if an MNC can discriminate the price for its product across the globe the problem of non-availability of the drug is reduced. Further, if local cost of production is sufficiently low, a developing country can be an attractive location for an MNC to shift its production base. The problem of non–availability of the drug then gets further reduced. It can also be argued that after relocating its production plant in the developing country, an MNC can charge lower price and can supply the drugs to other poor countries as well where the level of demand is even lower (at each price level) due to low purchasing power. This in turn can generate additional employment opportunities in the developing country where production facility is located. Consequently, welfare level in the country concerned will increase. 
Secondly, we have examined the problem of parallel trade by incorporating distributors explicitly in the model. From the results of the model, it can be concluded that if the relative market size of the developing country is sufficiently large then even in the presence of parallel trade an MNC can supply a drug at a lower price in the developing country. Also by accommodating parallel trade, a firm can earn higher profit than operating only in the developed country market. This is because, in the presence of parallel-trade the manufacturer can vertically limit the operation of the distributors by charging two different sets of wholesale prices. 
This paper also throws light on the pros and cons of recognizing product patent in a developing country. In the absence of product patent, an MNC that invents a new drug may not come and establish its production unit in a developing country that has high imitative and reverse-engineering capability. Our survey findings in this regard reveal that imitation is not an easy exercise. However, imitation is comparatively easier (though not instantaneous) if the foreign firm brings the technological know-how to the developing country. This may happen due to greater spill-over effect, information leakage and attrition among the technical personal. In other words just on the basis of knowledge that is made available in the public domain by an MNC due to patent disclosure, it is rather difficult to come up with an imitation. The large number of technological collaboration
 that has been seen to take place in India after recognition of product patent is probably a testimony to this fact. 
A small developing country on the other hand, with cheaper resources can attract foreign direct investment and  can benefit from the product patent regime only if it can limit parallel trade. Otherwise mere recognition of product patent may not ensure access to patented medicine for its own consumers. It can also be inferred from our results that because of parallel trade, the retail price of the medicine in the developing country increases. Therefore, even though the problem of availability of drug might not arise for a large developing country, people from the low income strata might be deprived of a patented medicine. If the objective of the government is to maximize access to a medicine then limiting parallel trade would be beneficial. 

 It should be kept in mind that recognition of product patent will create a monopoly market structure for a newly invented product and in the process the consumer may suffer in terms of paying high prices for the medicines. If on the other hand,  imitation is allowed and the developing country concerned has strong capacity in imitation, then competition amongst the domestic firms may bring down the prices of the medicines during the course of time.  
Thus, the analysis highlights that the impacts of product patent are not uniform across all developing countries. It depends upon the purchasing power of its consumer, size of the market, imitative capacity of the country and other such factors. 
Appendix 
Deterring Parallel Trade  

Multinational Firms can counter parallel trade by implementing different strategies. However, in our model with a single good produced by the manufacturer “F” to serve both the market of 
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At price, 
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By charging the low price of the developing country the profit that the manufacturer earns from the country 
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Let 
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  be the total profit the manufacturer earns (from the developed and the developing market) by charging the lower uniform price of the developing country in the developed world. Therefore 
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If
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Cross-multiplying and simplifying the terms of 
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 For 
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which is always true. From the above result, we therefore conclude that for all values of 
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Notes 





� The Government of India constituted the Ayyangar Committee (1959) to look into the problems of the domestic pharmaceutical industry. The Committee pointed out that the foreign companies held about 80 to 90 percent of the patents and more than 90 percent of the products covered by patents are not even produced in India. The committee concluded that the multinationals exploited the monopolistic market condition created by the patent law particularly for industries like chemical and pharmaceutical. It therefore, recommended that certain inventions like pharmaceutical and chemical invention be granted only process patent protection.





� Off–patented products are known as generic product. Because product patent has been recognized in many developed countries, the Indian companies could target their market only after patent expiry. 





� FICCI Report 2005 





� The British Government Department for International Development (DFID Report, 2004) documented that the cost of manufacturing facility in India that complies with international regulatory norms is about one –fourth of the cost of setting up a similar plant in the US or Europe. Further Civil construction is about $8 - $12 per square foot in India compared to $75 in the US. The cost of an Indian based laboratory analyst / chemist is only one fifth to one eight of that of a US personal. In addition, Indian scientists are well trained and equally knowledgeable but earn about one third of the Western counterpart’s salaries.





� Absence of strict patent regulation always brings the risk of imitation. Historically, Indian imitators are observed to be more cost efficient. This is seen to deter flow of new technology to India in the process patent regime. With product patent in force it is expected that MNCs may explore Indian market with new technology and more of technological collaboration can be conjectured. 





� Treatment for exhaustion policies varies from country to country. European Union pursues regional exhaustion, which means that goods, once purchased, may be freely resold within its frontiers, but parallel imports from non-member countries are excluded. In US the first sale doctrine is up-held (i.e. rights are exhausted when purchased outside the vertical distribution chain). Parallel Import of pharmaceutical product is permissible in US provided it satisfies the regulatory norms. The International forum on the TRIPS related WTO agreement is however, silent about the issue of parallel trade. Article 7 of the TRIPS agreement clearly emphasize that its objective is to “ contribute to the promotion of technological innovation and to the transfer and dissemination of technology, to the mutual advantage of producers and users of technological knowledge and in a manner conducive to social and economic welfare, and to a balance of rights and obligations”. TRIPS also address, or rather withholds from addressing the issue of parallel imports: none of its provisions, except those pertaining to national treatment and most-favoured-nation treatment is “used to address the issue of intellectual property rights” (Art. 6). In other words, parallel trade remains essentially a matter of national interest.





� Namely Astra-Zeneca, GlaxoSmithKline and Wyeth Lederle and the international trading bodies such as Chemo, Hexal and Mitsui.





�  The incident is widely quoted in a number of sources and is one of the most vivid evidence of parallel trade in pharmaceutical sector. GlaxoSmithKline sued several participants engaged in parallel trade including the legal parallel trader partner in pharmaceuticals, Dowelhurst Ltd, for trademark infringement (see Gautam Nair, 2002; Sarah Boseley & Rory Carroll, 2002; Graham Dukes, 2004, Also see case Glaxo Group Ltd vs. Dowelhurst Ltd, [2004] E.T.M.R. 39 (July 31, 2003) available at 2003 WL 21729286) and Court of Appeal [2004] EWCA Civ 290 


(http://www.bailii.org/ew/cases/EWCA/Civ/2004/290.html). 





�  The references relate to cases to those of ECJ. See Case C -187/80 Merck & Co. Inc. vs. Stephar B.V. and Petrus Stephanus Exler and Joined case C-267-268/95 Merck and Co. Inc. and others vs. Princecrown Limited and others.  





10 See KPMG report “The Indian Pharmaceutical Industry: Collaboration for Growth”.  
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