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Abstract 

The Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS) and U.S. free 

trade agreements appear to reduce access to pharmaceuticals in developing countries. But does 

foreign patent protection increase trade? A gravity model using panel data from 1993 to 2007 

suggests that other factors, such as government policies to provide an efficient health care 

system and adequate infrastructure, are stronger determinants of the United States’ trade of 

pharmaceuticals. The only real significant increase in U.S. imports which could be linked to 

patents concerns Asian countries that have signed a free trade agreement with the United States. 
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Does Foreign Patent Protection Increase the United States’ Trade of 

Pharmaceuticals with Developing Countries? 

 

 

1. Introduction 

The United States has been pushing for the implementation of intellectual property rights 

(IPR) in developing countries, through the World Trade Organization (WTO) and bilateral or 

regional free trade agreements. The fact that the United States promotes IPR protection in trade 

agreements suggests that trade should increase with foreign patent protection. Yet, while many 

studies show that the implementation of IPR in developing countries reduces access to drugs, 

the effect of IPR protection on trade is unclear. The utility of strong protection for 

pharmaceuticals in developing countries is therefore still in question. A gravity model 

estimation of the United States’ imports and exports of pharmaceutical products from 1993 to 

2007 can evaluate whether IPR protection has been trade-increasing for the United States. The 

results show that factors other than foreign IPR, such as a country’s health care system or 

adequate infrastructure, are important determinants of the United States’ trade of 

pharmaceuticals.  

Over the past twenty years, the debate on access to drugs in developing countries has 

largely revolved around the issue of patent protection. The implementation of IPR on a global 

scale through the 1995 Trade-Related Aspects of Intellectual Property Rights (TRIPS) 

Agreement by WTO countries triggered a fierce debate. Opponents feared that the TRIPS 

agreement would hinder developing countries’ ability to access essential medicines: if 

intellectual property rights were to be implemented in all WTO countries, developing countries 
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would be unable to manufacture or trade generic versions of drugs protected by patents. The 

direct consequence of the TRIPS Agreement would therefore be to limit trade between 

developing countries that used to trade copies of drugs under patent in developed countries, thus 

restraining the access of developing countries to inexpensive drugs.  

Yet, proponents of TRIPS argued that the protection of patents was necessary to pursue 

the development of trade, by implementing fair trade rules. The TRIPS Agreement’s goal was 

also to stimulate innovation and the discovery of new medicines. Proponents of TRIPS argued 

that access to drugs in developing countries would not be secured even if intellectual property 

rights did not exist, because access does not depend solely on patent protection. According to 

Pharmaceutical Research and Manufacturers of America (PhRMA), which is the main 

pharmaceutical interest group in the United States, inefficient health systems and infrastructure 

(roads, transportation, electricity, clean water supply) are major impediments to sustainable 

health care in developing countries (PhRMA 2003). The pharmaceutical interest group also cites 

insufficient government financing of the public health system, inadequate location of health care 

facilities (far away from where patients live, absent in rural areas), lack of health care personnel 

especially in rural areas, as well as inefficiencies in the procurement, storage, prescription and 

use of pharmaceuticals, among the major problems of developing countries.  

The following analysis evaluates the impact of IPR and other factors on the United 

States’ trade of pharmaceuticals. It studies the determinants of foreign countries’ access to U.S. 

pharmaceuticals. Section 2 presents a review of literature on the impact of patent protection and 

other factors on access and trade. Section 3 discusses the possible effects on pharmaceutical 

imports and exports of the United States’ trade policies regarding foreign IPR. Section 4 details 

the data and econometric specification. Section 5 presents the results. Section 6 concludes. 
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2. Related literature 

Most papers dealing with the TRIPS Agreement and the implementation of patent 

protection focus on the effects on welfare and access to drugs in developing countries. 

Chaudhuri, Goldberg and Jia (2006) worry about the adverse effects of pharmaceutical patent 

protection on the welfare of developing countries. Oliveira et al. (2004) analyze the different 

ways Latin American and Caribbean countries have implemented the TRIPS requirements and 

included in their legislations flexibility measures, such as mechanisms for compulsory licensing. 

They find that many countries did not take fully advantage of flexibility measures, thus 

restraining access to generic drugs. Milstien and Kaddar (2006) worry that strong IPR protection 

could also be a barrier to access of future vaccines. Goldberg (2010) argues that multinationals 

may limit access to patented pharmaceuticals in developing countries, because the prices at 

which they could sell their products are too low compared to developed countries. Orsi, et al. 

(2007) discuss how patent protection in developing countries increases prices and reduces 

access, while Bernieri (2006) emphasizes the need to strike a balance between innovation and 

affordable prices.  

Many authors worry about the adverse effects of the United States’ trade policy to 

encourage foreign patent protection on developing countries. Westerhaus and Castro (2006) 

warn against the potential adverse effects of international patent laws on access to HIV-related 

drugs in developing countries, and highlight the United States’ role in implementing these laws. 

El-Said and El-Said (2007) discuss the effects of the TRIPS-Plus provisions of the Jordan-U.S. 

Free Trade Agreement, and argue that patent protection leads to increases in pharmaceutical 

prices. Shaffer and Brenner (2009) find that the Central America Free Trade Agreement reduced 
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availability of some generic drugs in Guatemala. Finally, Akaleephan et al. (2009) believe that 

implementing TRIPS-Plus measures in Thailand in the context of a free trade agreement with 

the United States would result in an increase in prices, and a decrease in access.  

Yet, Sampat (2009) emphasizes that it would be important to know to what extent 

patents, as opposed to other factors, limit access to certain types of pharmaceuticals. Attaran 

(2004) argues that patent policies are not the main reason behind developing countries’ lack of 

access to essential medicines. Instead, he finds that poverty is the major impediment to access. 

Watal (2000) also argues that developing countries do not have access to the drugs they need 

because of poverty and the lack of necessary infrastructure. Access to health is not guaranteed in 

poor countries even when drugs are available, as many countries lack qualified medical 

personnel (Médecins Sans Frontières 2010). Westerhaus and Castro (2006) also acknowledge 

that other factors, such as poverty, inefficient public health infrastructure, lack of political 

commitment and bad drug quality, are impediments to access to HIV-related drugs in 

developing countries, along with patent protection. Lybecker (2007) argues that counterfeit 

pharmaceuticals are a greater barrier to access than patents.  

The effect of IPR protection on trade is also unclear. Bhagwati (2004) argues that the 

TRIPS Agreement should not be part of the WTO because the agreement’s goal is not to 

promote trade. Smith (2001) also finds that the protection of intellectual property rights in 

foreign countries could influence foreign direct investment (FDI) decisions rather than have a 

significant impact on exports. Fink and Primo-Braga (1999) show that patent protection does not 

increase trade in high technology goods, while Bernieri (2006) finds that more stringent IPR 

protection in free trade agreements is not necessarily trade-creating. 
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However, the fact that the TRIPS Agreement has been negotiated among WTO countries 

suggests that patent protection could be trade-creating. Ivus (2010) shows that the 

implementation of IPR following the TRIPS Agreement led to an increase in the value of 

developed countries' patent-sensitive exports, which include medicinal and pharmaceutical 

products, into 18 developing countries. Yang and Maskus (2009) argue that the South’s exports 

could increase, because IPR protection encourages technology transfer through licensing, 

thereby reducing marginal production costs of firms.  They warn however against “excessively 

strong” IPR which reduce competition and welfare.  

Regional analyses of the effects of patent protection also yield contradicting conclusions. 

In Latin America, Blyde (2006) finds that IPR reduce low income countries’ imports of 

pharmaceuticals, and have no significant impact on high income countries’ imports. Plasmans 

and Tan (2005) show that high-technology and patent-sensitive industries’ exports to China 

increase with strong IPR protection. Finally, Pradhan (2007) argues that India’s pharmaceutical 

exports could increase with more stringent intellectual property rights, as the country would 

benefit from market expansion effects. 

 

3. U.S. trade policy and foreign intellectual property rights 

In 1994, the United States signed the Pharmaceutical Tariff Elimination Agreement, 

which came into force in 1995, when the World Trade Organization (WTO) was created. With 

this agreement, 22 developed countries agreed to eliminate tariff barriers for pharmaceutical 

products, and to not replace them with non-tariff barriers. The United States also encouraged 

strong foreign protection of IPR in multilateral agreements, especially through the WTO and the 
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TRIPS Agreement.
1
 The United States’ policy regarding pharmaceutical products was clearly to 

liberalize trade as much as possible, while protecting the sale of its products in foreign markets.  

By the end of the 1990s, many thought that the TRIPS Agreement tilted too much in 

favor of creating incentives for innovation at the expense of access to drugs in developing 

countries. In 2001, the Doha Declaration on the TRIPS Agreement and Public Health gave 

flexibility to the TRIPS Agreement’s rules for pharmaceutical products, and weakened the 

original intent of strong patent protection. Furthermore, the fact that a country has implemented 

the TRIPS’ requirements does not guarantee that it actually enforces the new rules. Over the 

past decade, the United States has therefore changed strategies and encouraged the 

implementation of stronger IPR protection in foreign countries through bilateral and regional 

trade agreements (Krikorian and Szymkowiak 2007). Free trade agreements signed by the 

United States include stronger measures (called “TRIPS-Plus”) to protect intellectual property 

rights than the TRIPS Agreement. Free trade agreements between the United States and other 

countries could increase pharmaceutical trade, since the United States should feel more 

comfortable in trading products with countries that actually protect patents.  

The protection of strong intellectual property rights constitutes a main aspect of the 

United States’ trade policy, since the country’s strong research and development capacities are 

one of its main advantages in the globalized economy. IPR are protected by the U.S. 

Constitution: “The Congress shall have Power to promote the Progress of Science and useful 

Arts, by securing for limited Times to Authors and Inventors the exclusive Right to their 

respective Writings and Discoveries” (Article 1, section 8). As the United States government 

created a new Intellectual-Property Task Force, Vice-President Joe Biden declared that the "theft 

                                                             
1 See Appendix 1 for more details on the TRIPS Agreement. 
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of intellectual property does significant harm to our economy and endangers the health and 

safety of our citizens. (…) This administration is committed to stronger and stricter enforcement 

of intellectual property rights, and this new task force is a step in the right direction" (U.S. 

Justice Department 2010). In his 2010 State of the Union Address, President Obama declared 

that the United States has “to seek new markets aggressively (…). If America sits on the 

sidelines while other nations sign trade deals, we will lose the chance to create jobs on our 

shores. But realizing those benefits also means enforcing those agreements so our trading 

partners play by the rules” (White House 2010). The pharmaceutical industry considers that 

TRIPS has been very important in spreading IPR, despite compliance problems, but finds that 

the agreement is only a minimum. The U.S. government points out weaknesses in foreign IPR 

protection every year, for instance when the United States Trade Representative publishes the 

Special 301 Report.  

A first glance at the United States’ trade data suggests that the implementation of foreign 

IPR may have had an impact on the country’s trade of pharmaceuticals. The United States, 

which has the largest market and pharmaceutical companies in the world, posts a high trade 

deficit for pharmaceutical products, with over 20 billion dollars in 2008.
2
 Figure 1 shows that 

the United States’ trade deficit appeared in 1997, one year after the TRIPS Agreement came into 

force, because of the high growth in U.S. imports. The average annual growth rate of imports 

reached 19.8% between 1993 and 2008, compared to 13.4% for exports. 

 

 

 

                                                             
2 All trade data are from the USA Trade Online database of the U.S. Census Bureau (2009a). 
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Figure 1: The United States' Trade of Pharmaceutical Products, 1993-2008 

 
Source: data from STAT-USA and the Foreign Trade Division, U.S. Census Bureau (2009a). 

 

 

Figure 1 suggests that the implementation of foreign IPR might have a stronger impact 

on the United States’ imports of pharmaceuticals compared to its exports. If American 

companies use foreign IPR protection to outsource production, then imports could increase with 

the protection of IPR. Therefore, the impact of the implementation of patent protection on 

American imports and exports of pharmaceuticals will be tested separately in the following 

model. 
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4. Data and methods  

This paper develops a gravity equation using panel data between 1993 and 2007, which 

studies the trade of pharmaceuticals between the United States and 181 countries
3
 (see 

Appendix 2). In the following models, U.S. imports from country j (   ) and exports to country 

j (   ) will be used as regressands separately, because the data suggest that foreign protection of 

IPR may have had a different impact on both types of trade. Import and export data come from 

the USA Trade Online database published by the U.S. Census Bureau (2009a). The data is 

expressed in constant 2005 dollars by deflating the original current dollar data using the U.S. 

Bureau of Labor Statistics Import and Export Price Indexes (2009) for pharmaceutical products. 

According to the gravity model of trade, the United States is likely to trade more with 

larger economies, as measured here by the other country’s gross domestic product (     ), 

using data from the United Nations Statistics Division (2009). The other basic measure used in 

the gravity equation is geographical distance, since a country would trade more with 

neighboring countries, to reduce transport costs. Here, distance is calculated between country j’s 

largest city and New York City, using data from the CEPII (2009). Countries that have similar 

cultures are also expected to trade more with each other. Cultural proximity is measured with 

the language (     ) variable, which equals one if at least 9% of the trading partner’s 

population speaks English, using data from the CEPII (2009) and the CIA World Factbook 

(2010).  

                                                             
3 Although the gravity equation is generally used to explain flows among a group of countries for several goods, it 

has also been used to study flows between one country and the rest of the world (Davies and Kristjánsdóttir 2010), 

among a group of countries for one type of good (Olper and Raimondi 2008), or between one country and the rest 

of the world for one type of good (Zhang and Li 2009). 
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In addition to the gravity model’s basic measures, the following model separates the 

effects of strong IPR protection through free trade agreements, from less stringent IPR 

protection contained in the TRIPS Agreement. According to the latter, developed countries had 

until 1996 to implement the TRIPS Agreement’s full requirements. Developing countries had 

until 2000 to do so, but Article 65.4 enabled them to postpone the implementation of the 

requirements for pharmaceuticals until 2005. Thirteen countries
4
 notified to the WTO that they 

would use at least part of this additional transition period. Finally, the WTO requires least 

developed countries to have implemented the TRIPS requirements by 2016 for pharmaceutical 

products. A dummy variable equals one if a country has implemented the TRIPS requirements, 

regardless of whether the country belongs to the WTO or whether the country implemented the 

requirements before its deadline (if the country does belong to the WTO). The variable 

(       ) was built using information from the WTO, WIPO and national patent offices. When 

no information was available, the deadline year to implement the TRIPS requirements was used 

as a default. The free trade agreement variable (     ) is also a dummy variable, which equals 

one if the country j is enforcing a free trade agreement with the United States.  

Finally, the following model shows the impact of other variables on U.S. trade. 

Government expenditure on health as a percentage of total expenditure (     ) represents a 

government’s willingness and ability to take into account health among its priorities. Total 

expenditure on health as a percentage of GDP (     ) is a proxy for the size of country j’s 

health market. Both variables could have a positive and significant impact on imports and 

exports. Data for these two variables come from the World Health Organization (2010).  

                                                             
4 The thirteen countries which notified the WTO that they would use the extra transition period under Article 65.4 

are Argentina, Brazil, Cuba, Egypt, India, Kuwait, Morocco, Pakistan, Paraguay, Tunisia, Turkey, United Arab 
Emirates and Uruguay (WTO 2006a). 
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Nordås and Piermartini (2004) emphasize that poor quality of infrastructure in general 

can reduce trade. Three variables serve as proxies for infrastructure quality: the percentage of 

total paved roads (        , the number of telephone lines per 100 people (     ), and a dummy 

variable equal to one if a major container port is located in country j (       ). Countries with 

major container ports are Belgium, China, Germany, Japan, South Korea, Malaysia, the 

Netherlands, Singapore and the United Arab Emirates, according to the American Association 

of Port Authorities (2010). All three variables are expected to show a positive relationship with 

U.S. imports and exports of pharmaceuticals.  

The example of Ireland shows that strong and innovative governmental policies to create 

business-friendly environments can attract large foreign direct investments (Rios-Morales and 

Brennan 2009). Many U.S. pharmaceutical companies have chosen to settle in Ireland and 

produce pharmaceuticals for worldwide markets from there. As a result, imports of 

pharmaceuticals from Ireland grew from 7.5% of total U.S. imports in 1996 to 20% in 2003. The 

following model will therefore estimate a government’s ability to attract foreign direct 

investments, as a determinant of trade. Foreign direct investments’ net inflows as a percentage 

of GDP (     ) are used to measure country j’s business-friendly environment. This variable 

probably has a positive impact on U.S. imports only: companies will outsource production to 

FDI-friendly countries and import some of the drugs to the United States (as is the case with 

Ireland for example).  

Four variables are used as determinants of U.S. exports only. Out-of-pocket expenditure 

as percentage of private expenditure on health (      ) is probably negatively correlated with 

U.S. exports: the more a population must pay directly for health, the less likely it will be able to 

afford drugs. If a large percentage of a country’s population has access to improved water 
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sources (       ), then the United States could export more pharmaceuticals, which often 

require healthy environments to be taken adequately. The incidence of tuberculosis per 100,000 

people (     ) is a proxy for a country’s health status. Countries with a low health status are 

probably the countries that have the poorest infrastructure and the lowest number of medical 

personnel per capita. Therefore, a high incidence of tuberculosis is probably negatively 

correlated with U.S. exports of pharmaceuticals.  

Finally, U.S. government policies may also influence pharmaceutical trade. In 2003, the 

United States launched the President’s Emergency Plan For AIDS Relief (PEPFAR), which 

initially committed 15 billion dollars over a five year period to prevent and treat HIV in 15 

focus countries
5
. PEPFAR appears to be significantly associated with a decrease in HIV-related 

deaths in the Sub-Saharan African focus countries (Bendavid and Bhattacharya 2009). PEPFAR 

could explain an increase in exports to Africa from the United States. A dummy variable 

represents countries that are part of the PEPFAR program (        ). Data on access to water, 

telephone lines, roads, out-of-pocket expenditure, foreign direct investments and incidence of 

tuberculosis come from the World Development Indicators of the World Bank (2010). 

The baseline specification for imports is: 

                                                              

 7     + 8     + 9       + 10       + 11     +   +     

 

 

 

 

                                                             
5 PEPFAR’s 15 focus countries are Botswana, Cote d’Ivoire, Ethiopia, Guyana, Haiti, Kenya, Mozambique, 
Namibia, Nigeria, Rwanda, South Africa, Tanzania, Uganda, Vietnam and Zambia. 



14 
 

The baseline specification for exports is:  

                                                               

                                                          

                             

with    representing the time fixed effect variable, and     the error term. 

Table 1 presents the descriptive statistics for each variable.  

Table 1. Descriptive Statistics 

Variable Obs. Mean Std. dev. Min Max 

Imports 2,715 109.40 566.22 0 8,109.06 

ln imports 1,067 14.28 4.18 6.41 22.82 

Exports 2,715 71.77 309.43 0 4,143.53 
ln exports 2,310 14.53 3.06 7.85 22.14 

ln gdp 2,715 23.03 2.32 17.18 28.97 

ln distance 2,715 8.97 0.51 6.31 9.69 

Language 2,715 0.41 0.49 0 1 

FTA 2,715 0.03 0.18 0 1 

TRIPS 2,715 0.36 0.48 0 1 

Total exp. on health 2,715 5.84 2.25 1.1 22 

Government exp. on health 2,715 10.02 4.17 0.5 36.3 

Out-of-pocket exp. 2,715 81.93 19.69 14.4 100 

FDI inflows 2,492 4.13 7.42 -82.9 145.2 

Roads 2,655 48.20 32.72 0.8 100 
Ports 2,715 0.05 0.22 0 1 

Telephones 2,700 16.76 18.20 0 74.5 

Water access 2,655 82.75 19.00 19 100 

Tuberculosis 2,703 139.18 162.50 2.5 1198 

PEPFAR 2,715 0.02 0.15 0 1 

ln gdp per capita 2,715 7.46 1.50 4.00 10.67 

Note: exports and imports in millions of dollars.  

 

The baseline estimations use ordinary least squares (OLS). The natural logarithm of 

imports and exports are the two dependant variables with OLS. However, the main problem 

with the estimation of the gravity equation in logarithm is the zero trade issue: the estimation 

does not take into account the fact that the United States does not trade with all countries in the 

sample. The United States imports from far fewer countries than it exports to: in 2007, the 
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United States exported pharmaceuticals to 169 countries and imported from 78 countries (out of 

181 countries). Transforming trade into natural logarithms creates missing data which can bias 

results. The following regressions will deal with this issue, by using an ad hoc correction for the 

presence of zeros with a Tobit model. In this case the two dependant variables are the natural 

logarithm of total imports plus one and the natural logarithm of total exports plus one.  

Finally the literature suggests that a Poisson estimator is appropriate for estimating the 

gravity equation (Silva and Tenreyro 2006). Here, a negative binomial regression is the 

appropriate count estimator because the data are over-dispersed (the variance is much larger 

than the mean). The Vuong test suggests that a zero-inflated negative binomial model is 

preferable to a standard negative binomial model, because of the large amount of zero-trade. 

The inflation variable included in this estimation is country j’s gross domestic product per 

capita, with population data from the International Data Base of the U.S. Census Bureau 

(2009b). Year fixed effects are included for all estimations.  

 

5. Results 

5.1. The impact of IPR protection on U.S. trade 

Table 2 displays the results for the determinants of the United States’ imports of 

pharmaceuticals, while Table 3 shows exports. The basic gravity variables are generally 

significant and vary in the predicted way: a country’s GDP is always positively correlated with 

an increase in exports and imports. The more distant a country is to the United States, the less it 

trades pharmaceuticals. Finally, English-speaking countries trade more with the United States. 

The three basic variables are particularly significant for U.S. exports.   
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The results also show that patent protection does not necessarily increase trade. The 

TRIPS variable is generally insignificant, except in the reduced OLS regression using only the 

three basic gravity variables and the two IPR variables as independent variables (column (5)). 

The Tobit estimation for imports also gives a significant positive relationship between the 

TRIPS Agreement and U.S. imports. The TRIPS Agreement may not come out as a significant 

variable because of enforcement problems in many countries. However, the free trade agreement 

variable is even less often significant. Only the OLS estimation for U.S. imports gives a 

significant positive relationship. The R² of column (5) is only slightly higher than the R² of the 

estimation using only the three basic gravity variables as regressors, which suggests that the IPR 

variables do not have a strong explanatory power.  
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Table 2. The effects of IPR protection on U.S. imports 
 

Model (1) (2) (3) (4) (5) (6) 

Dep. Var.                                       

Estimator OLS Tobit Zero-inflated 
negative 
binomial 

OLS OLS OLS 

ln GDP 1.22*** 
(0.13) 

3.51*** 
(0.26) 

0.93*** 
(0.09) 

1.60*** 
(0.10) 

1.47*** 
(0.11) 

1.27*** 
(0.12) 

ln distance -0.38 
(0.32) 

-3.43** 
(1.29) 

-0.34 
(0.46) 

-1.55*** 
(0.41) 

-1.23*** 
(0.45) 

-0.57* 
(0.29) 

Common 

language 

1.36*** 

(0.44) 

5.43*** 

(0.97) 

0.84* 

(0.51) 

0.65 

(0.56) 

0.54 

(0.52) 

1.58*** 

(0.46) 

Free Trade 
Agreement 

1.49** 
(0.65) 

0.81 
(2.05) 

0.92 
(0.59) 

 1.53 
(1.04) 

 

TRIPS 0.35 
(0.33) 

3.82*** 
(0.96) 

-0.48 
(0.31) 

 1.57*** 
(0.42) 

 

Total health 
expenditure 

0.33*** 
(0.12) 

0.45 
(0.32) 

0.12 
(0.15) 

  0.34*** 
(0.12) 

Gov exp on 
health 

0.11** 
(0.05) 

0.19 
(0.13) 

0.09** 
(0.04) 

  0.12** 
(0.05) 

FDI inflows 0.05** 
(0.02) 

0.08* 
(0.05) 

0.01 
(0.01) 

  0.05** 
(0.02) 

Roads 0.01 
(0.01) 

0.02 
(0.02) 

0.02*** 
(0.01) 

  0.01 
(0.01) 

Ports 1.25* 
(0.64) 

2.84 
(1.89) 

0.50 
(0.49) 

  1.22* 
(0.65) 

Telephones 0.03 

(0.02) 

0.04 

(0.04) 

0.05** 

(0.01) 

  0.03 

(0.02) 

Obs. 1,044 2,469 2,469 1,067 1,067 1,044 

R² 0.71   0.56 0.58 0.70 

Pseudo-R²  0.21     

ln gdppc 

Inflate 

  -0.80*** 

(0.10) 

   

Alpha   3.35    

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level. Regressions include year fixed effects (intercepts 
not reported). Robust standard errors (clustering by country) are in parentheses. 

 

In column (6), the model excludes the IPR variables. The R² in column (6) is almost 

equal to the R² of column (1), which corresponds to the complete model. This result suggests 

that while the main explanations of U.S. trade have to do with the other country’s wealth, 

geographic distance and cultural ties, a few other factors significantly affect pharmaceutical 

trade. For imports, these factors include the government’s involvement in the country’s health 

system (government expenditure on health), the quality of the transport system (roads), and the 
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quality of infrastructure (telephones), which are significant in the zero-inflated negative 

binomial model in column (3). Total health expenditure, FDI inflows and container ports are 

also significant in the OLS model.  

 

Table 3. The effects of IPR protection on U.S. exports 
 

Model (1) (2) (3) (4) (5) (6) 

Dep. Var.                                       

Estimator OLS Tobit Zero-inflated negative 
binomial 

OLS OLS OLS 

ln GDP 0.97*** 
(0.05) 

1.64*** 
(0.15) 

0.90*** 
(0.03) 

1.13*** 
(0.05) 

1.09*** 
(0.05) 

0.98*** 
(0.04) 

ln distance -0.94*** 
(0.26) 

-2.96*** 
(0.75) 

-0.93*** 
(0.16) 

-1.23*** 
(0.22) 

-1.18*** 
(0.24) 

-0.95*** 
(0.26) 

Common 
language 

1.02*** 
(0.18) 

2.22*** 
(0.52) 

0.78*** 
(0.16) 

1.26*** 
(0.20) 

1.28*** 
(0.20) 

1.03*** 
(0.18) 

Free Trade 
Agreement 

0.18 
(0.34) 

-1.46 
(1.03) 

-0.15 
(0.24) 

 0.02 
(0.36) 

 

TRIPS 0.21 
(0.19) 

0.24 
(0.54) 

0.21 
(0.15) 

 0.49** 
(0.22) 

 

Total health 
expenditure 

0.05 
(0.06) 

0.10 
(0.17) 

0.06 
(0.04) 

  0.05 
(0.06) 

Gov exp on 
health 

0.03 
(0.03) 

0.04 
(0.06) 

0.04** 
(0.02) 

  0.03 
(0.03) 

Out-of-pocket 

expenditure 

-0.02*** 

(0.00) 

-0.01 

(0.01) 

-0.01*** 

(0.00) 

  -0.02**** 

(0.00) 

Roads -0.00 

(0.00) 

-0.00 

(0.01) 

0.00 

(0.00) 

  -0.00 

(0.00) 

Ports 1.31*** 
(0.32) 

0.93 
(0.80) 

1.11*** 
(0.30) 

  1.29*** 
(0.33) 

Telephones 0.01 
(0.01) 

0.03 
(0.02) 

-0.00 
(0.01) 

  0.01 
(0.01) 

Water 0.02** 
(0.01) 

0.01 
(0.03) 

0.01** 
(0.01) 

  0.02** 
(0.01) 

Tuberculosis -0.00* 
(0.00) 

-0.00 
(0.00) 

-0.00* 
(0.00) 

  -0.00* 
(0.00) 

PEPFAR 0.96*** 
(0.31) 

2.12*** 
(0.73) 

0.57** 
(0.26) 

  0.90*** 
(0.31) 

ln gdppc 
Inflate 

  -0.63*** 
(0.11) 

   

Obs. 2,197 2,568 2,568 2,310 2,310 2,197 

R² 0.78   0.72 0.73 0.78 

Pseudo-R²  0.12     

Alpha   1.33    

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level. Regressions include year fixed effects (intercepts 

not reported). Robust standard errors (clustering by country) are in parentheses. 
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For exports, significant variables (other than the three basic variables) are ports, out-of-

pocket expenditure, access to water, incidence of tuberculosis and PEPFAR. The United States 

tends to export to countries that have large container ports. The drugs are then redistributed, for 

example to the European Union for the Netherlands and Belgium. The more a country’s 

population has to pay directly for health, the less the United States exports to this country. The 

United States exports more pharmaceuticals to countries whose populations have access to water 

sources. The United States also tends to export more to healthier countries, i.e. countries with a 

low incidence of tuberculosis, which confirms to some extent that poor countries with very sick 

populations do not have access to drugs. This result, however, is counterbalanced by the 

variable PEPFAR: the United States increases exports to poor and sick countries where there is 

a real political will to improve health. 

 

 

5.2. Interaction effects of TRIPS-Plus on U.S. trade 

Table 4 shows the interaction effects of free trade agreements, which include TRIPS-plus 

measures, by region, using the zero-inflated negative binomial model. The United States has 

mainly signed free trade agreements with Latin American and Asian countries.  

 

 

 

 

 

 



20 
 

Table 4. The effects of TRIPS-Plus on U.S. trade, by region 
 

Model (1) (2) (3) (4) 

Dep. Var.                 

Estimator Zero-inflated 
negative binomial 

Zero-inflated 
negative binomial 

Zero-inflated 
negative binomial 

Zero-inflated 
negative binomial 

Region Latin America and 

Caribbean 

Asia Latin America and 

Caribbean 

Asia 

ln GDP 0.98*** 
(0.11) 

1.03*** 
(0.10) 

0.91*** 
(0.03) 

0.90*** 
(0.03) 

ln distance -1.39 
(1.14) 

-0.87* 
(0.52) 

-0.72*** 
(0.19) 

-1.17*** 
(0.20) 

Common 
language 

0.72 
(0.46) 

0.61 
(0.52) 

0.70*** 
(0.16) 

0.82*** 
(0.16) 

Free Trade 
Agreement 

2.19 
(1.46) 

-0.36 
(0.59) 

0.03 
(0.26) 

-0.41 
(0.35) 

TRIPS -0.39 
(0.29) 

-0.46 
(0.30) 

0.20 
(0.15) 

0.23 
(0.15) 

Region*FTA -1.78 

(1.80) 

2.78** 

(1.10) 

-0.36 

(0.39) 

0.35 

(0.41) 

Region dummy -1.51 
(1.11) 

0.07 
(0.81) 

0.47* 
(0.27) 

0.54** 
(0.22) 

Total health 
expenditure 

0.15 
(0.13) 

0.10 
(0.16) 

0.06 
(0.04) 

0.07* 
(0.04) 

Gov exp on 

health 

0.10*** 

(0.04) 

0.10*** 

(0.04) 

0.04** 

(0.02) 

0.05*** 

(0.02) 

Out-of-pocket 
expenditure 

  -0.01*** 
(0.00) 

-0.01*** 
(0.00) 

FDI inflows 0.00 
(0.01) 

0.01 
(0.01) 

  

Roads 0.01 
(0.01) 

0.02* 
(0.01) 

0.00 
(0.00) 

0.00 
(0.00) 

Ports 0.54 
(0.46) 

0.23 
(0.51) 

1.09*** 
(0.32) 

1.04*** 
(0.34) 

Telephones 0.03** 
(0.02) 

0.04** 
(0.02) 

0.00 
(0.01) 

0.00 
(0.01) 

Water   0.01 
(0.01) 

0.00 
(0.01) 

Tuberculosis   -0.00 
(0.00) 

-0.00 
(0.00) 

PEPFAR   0.54** 

(0.27) 

0.56** 

(0.28) 

Obs. 2,469 2,469 2,568 2,568 

Non-zero obs. 1,044 1,044 2,197 2,197 

ln gdppc 
Inflate 

-0.80*** 
(0.10) 

-0.80*** 
(0.10) 

-0.63*** 
(0.11) 

-0.63*** 
(0.11) 

Alpha 3.27 3.30 1.32 1.31 

Notes: *, ** and *** denote significance at the 10%, 5% and 1% level. Regressions include year fixed effects 
(intercepts not reported). Robust standard errors (clustering by country) are in parentheses. 
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Table 4 shows that the interaction effects of signing a free trade agreement for Asian or 

Latin American countries does not significantly influence U.S. exports. However, the signing of 

a free trade agreement by Asian countries has a strong positive impact on the United States’ 

imports of pharmaceuticals.
6
 The sign of the interaction effect is negative for Latin American 

countries, but it does not appear to be significant. 

Over the past few years, U.S. pharmaceutical companies have settled in the Asian 

countries with which it has entered a free trade agreement, especially Singapore, whose 

government has invested a lot to become a major pharmaceutical research and production center 

in Asia. The United States has significantly increased its imports from Singapore since 2003, 

when the United States-Singapore Free Trade Agreement was signed. U.S. imports from 

Singapore grew from 0.03% of total U.S pharmaceutical imports in 2003 to 6.22% in 2007. The 

implementation of strong IPR protection can therefore lead to an increase in trade with the 

United States, provided the government of the partner country creates a business-friendly 

environment. This has generally been the case for the Asian countries with which the United 

States has entered a free trade agreement.  

 

 

6. Conclusion 

The protection of intellectual property rights through the TRIPS Agreement does not 

appear to significantly increase the United States’ trade of pharmaceutical products in general. 

While it may have a positive impact on imports, its overall effect remains uncertain. However, 

the signing of a free trade agreement has significantly increased the United States’ imports of 

                                                             
6 Estimations using OLS give similar results (which are not reported here). 
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pharmaceuticals from Asia. Over the past few years, the United States has increasingly imported 

pharmaceuticals from foreign countries. Pharmaceutical companies seem to implement their 

businesses in foreign countries where patent rights are protected, but more generally where the 

foreign government creates a business-friendly environment. A country’s political will to cater 

to the pharmaceutical industry seems to significantly increase U.S. imports. Finally, inadequate 

infrastructure and a government’s lack of political will or inability to provide an efficient health 

care system are significant impediments to trade.  

However, intellectual property rights could represent a significant barrier to imports and 

exports of pharmaceuticals between two countries that did not use to have patent protection. 

Indeed, many developing countries relied on India, for example, for the provision of cheap 

generics. Since India implemented the TRIPS requirements in 2005, it has been limited in its 

ability to provide cheap drugs to poor countries. Yet, the results detailed above suggest that 

developing countries will not have access to pharmaceuticals without strong government 

involvement in the health care system and the provision of adequate infrastructure, no matter the 

level of protection of intellectual property rights. 
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Appendix 1: The TRIPS agreement 

The World Trade Organization (WTO) created laws protecting intellectual property 

rights, with the 1995 Trade-Related Aspects of Intellectual Property Rights (TRIPS) Agreement. 

WTO members considered that it had become necessary to harmonize rules protecting 

intellectual property rights among countries, to pursue the development of trade and the 

globalization process. 

According to the WTO, the TRIPS Agreement’s philosophy is to “strike a balance 

between the long term social objective of providing incentives for future inventions and 

creation, and the short term objective of allowing people to use existing inventions and 

creations.”  The balance works in three ways. “Invention and creativity in themselves should 

provide social and technological benefits. Intellectual property protection encourages inventors 

and creators because they can expect to earn some future benefits from their creativity. This 

encourages new inventions, such as new drugs, whose development costs can sometimes be 

extremely high, so private rights also bring social benefits.” Furthermore, “the way intellectual 

property is protected can also serve social goals. For example, patented inventions have to be 

disclosed, allowing others to study the invention even while its patent is being protected. This 

helps technological progress and technology dissemination and transfer. After a period, the 

protection expires, which means that the invention becomes available for others to use.” Finally, 

“the TRIPS Agreement provides flexibility for governments to fine tune the protection granted in 

order to meet social goals” (WTO, 2006b).
  

Barton (2004) provides more details on the TRIPS Agreement. 
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Appendix 2: List of trading partners 

Afghanistan 

Albania  

Algeria 
Angola 

Antigua and Barbuda 

Argentina 
Armenia 

Australia 

Austria  

Azerbaijan 
Bahamas 

Bahrain 

Bangladesh 
Barbados 

Belarus 

Belgium  

Belize 
Benin 

Bhutan 

Bolivia 
Bosnia-Herzegovina 

Botswana 

Brazil  
Brunei  

Bulgaria  

Burkina  

Burma (Myanmar)  
Burundi 

Cambodia  

Cameroon  
Canada  

Cape Verde  

Central African Rep.  
Chad  

Chile  

China  

Colombia  
Comoros  

Congo (Brazzaville) 

Congo (Kinshasa) 
Costa Rica  

Cote d'Ivoire  

Croatia  

Cuba  
Cyprus  

Czech Republic 

Denmark 
Djibouti 

Dominica 

Dominican Rep. 

Ecuador  
Egypt 

El Salvador 

Equatorial Guinea 
Eritrea  

Estonia  

Ethiopia 

Fed. Rep. Germany  
Fed. St. Micronesia  

Fiji  

Finland  
France 

Gabon  

Gambia  

Georgia  
Ghana  

Greece  

Grenada  
Guatemala 

Guinea  

Guinea-Bissau  
Guyana  

Haiti 

Honduras  

Hungary  
Iceland  

India 

Indonesia  
Iran 

Iraq  

Ireland  
Israel  

Italy  

Jamaica  

Japan  
Jordan 

Kazakhstan 

Kenya 
Kiribati 

Korea, South  

Kuwait   

Kyrgyzstan  
Laos  

Latvia  

Lebanon  
Lesotho  

Liberia  

Libya  

Lithuania  
Macedonia (Skopje) 

Madagascar  

Malawi  
Malaysia 

Maldives  

Mali  

Malta  
Marshall Islands  

Mauritania  

Mauritius  
Mexico  

Moldova 

Mongolia  

Morocco  
Mozambique 

Namibia 

Nepal  
Netherlands  

New Zealand 

Nicaragua  
Niger 

Nigeria 

North Korea  

Norway  
Oman 

Pakistan 

Panama  
Papua New Guinea  

Paraguay  

Peru  
Philippines 

Poland  

Portugal 

Qatar  
Rep. Yemen 

Romania  

Russia  
Rwanda  

Sao Tome and Principe 

Saudi Arabia 

Senegal  
Serbia 

Seychelles  

Sierra Leone  
Singapore  

Slovakia  

Slovenia 

Solomon Islands 
Somalia 

South Africa  

Spain  
Sri Lanka  

St Kitts and Nevis  

St Lucia 

St Vincent Grenadines 
Sudan  

Suriname  

Swaziland  
Sweden  

Switzerland  

Syria  

Tajikistan  
Tanzania  

Thailand  

Togo 
Tonga  

Trinidad and Tobago 

Tunisia  
Turkey  

Turkmenistan  

Uganda  

Ukraine  
United Arab Emirates  

United Kingdom  

Uruguay 
Uzbekistan 

Vanuatu  

Venezuela  
Vietnam  

West. Samoa  

Zambia  

Zimbabwe 
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