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Abstract: Empirical analysis of matched patent application data in the world’s major patent offices 
has shown considerable variation in patent granting probability and examination duration across 
different countries. This phenomenon is attributed to institutional misclassifications or patent 
examiners’ mistakes by some authors. Others argued that cross-country heterogeneity could also be 
caused by deliberate manipulation of patent examination procedures with the goal to foster native 
inventors through oppressing foreign patent applicants. To explore whether manipulation exists, this 
study presents a case study of pharmaceutical patents granted by the US patent office and approved 
by the US FDA. Especially it focuses on the filing behavior of pharmaceutical companies in Korea, 
Japan and China. The regression results show that the granting ratio of the previous applications of 
a foreign company is correlated with the company’s probability of lodging a new patent application, 
which provides a supplementary evidence of the existence of the manipulated patent examination 
procedures. 
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1. Introduction 

Empirical studies have shown significant heterogeneity in patent granting probability and 

examination duration across different countries. In certain countries it seems foreign patents receive 

lower granting probability and longer examination duration than domestic applications. For 

example, Kotabe (1992) argues that the Japanese patent office seems to enforce longer pendency 

periods for foreign applicants than domestic applicants. Webster et al. (2007) claim that foreign 

patent applications in the Japanese patent office are less likely to be granted than Japanese ones, and 

that US patent applications in European patent offices also have relatively low grant probability. 

Yang (2008) reckons that the US patent office seems to treat domestic and foreign applications 

equally while the Chinese patent office appears to treat domestic applications preferentially. 

 

Many researchers have attempted to explain why applications for the same patent lodged in 

different national patent offices could receive dissimilar treatment. The literature can be broadly 

divided into two camps. One camp regards the cross-country variation as human “errors” such as 

institutional misclassifications or patent examiners’ mistakes (e.g. Lemley and Sampat, 2012; 

Palangkaraya et al., 2011). The other camp claims that it could be caused through intended 

manipulation against foreign patent applicants with the goal to foster native inventors. For instance, 

Yu and Wu (2013) investigate how a domestic patent office could affect a domestic firm's profit by 

changing the pendency and granting probability of a foreign firm’s patent application. Thus, 

preferential treatment towards domestic patent applications could help the domestic firm to catch up 

or even leapfrog its foreign counterparts’ advanced technology.  

 

Whether manipulation exists in patent examination procedure thus becomes an important research 
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topic. Previous studies on this issue mainly compare patent examination results across different 

patent regimes. However, these results are often challenged by an identification issue. That is, we 

need to distinguish deliberate discriminatory policy from non-intended barriers such as linguistic 

and cultural obstacles. As illustrated in the trade literature, foreigners could be in a disadvantaged 

position due to these obstacles (Konya, 2006; Melitz, 2008; Egger and Lassmann, 2012). Further, 

foreign firms in non-English-speaking countries seem to be affected more by the language barrier 

than those in English-speaking countries. For instance, there is less trade between the US and a 

country whose language is more distinguished from English (Hutchinson, 2005). Therefore, the 

lower granting ratio or longer pendency for foreign patent applications in certain countries could be 

merely a result of language and cultural obstacles.  

 

This study differs from the existing literature by focusing on the firms’ response to potential 

discrimination in the patent sector. We explore whether foreign firms respond by not filing for 

patent applications if they are aware of non-national treatment. Previous studies demonstrate that 

deliberate non-national treatment is more likely applied to foreign patents which are (1) profitable 

inventions, (2) associated with the high-tech industries and (3) related to the fields with low 

concentration of native patents. In particular the patent offices in Japan, Korea and China are 

suspicious of adopting discriminatory patent policies (Kotabe, 1992; Webster et al., 2007; Yang, 

2008; Yu and Wu, 2013). Thus this study focuses on the filing of pharmaceutical patents in these 

three countries.  

 

The pharmaceutical industry is a typical R&D intensive industry with both risks and prospects. As a 

consequence, incumbent firms usually hold the dominant position in the market. Taking China as an 

http://www.iciba.com/hold/
http://www.iciba.com/position/
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example, Chen and Zhang (2006) find American pharmaceutical companies dominate patent 

applications in this country. In addition, patent value for Chinese owners is much lower than that for 

the overseas owners (Zhang and Chen, 2012). Given these observations, some researchers argue 

that high patent protection would either have negative impacts on the pharmaceutical industry, or 

simply not stimulate domestic innovation as intended (Qian, 2007; Li, 2008). Therefore, if 

discriminatory patent policy exists in a country, it is expected to occur on a larger scale in the 

pharmaceutical industry.  

 

The regression analysis in this study is based on a matched pharmaceutical patent filling dataset. 

The results demonstrate that the granting ratio of the previous applications of a foreign company is 

correlated with the company’s probability of lodging a new patent application. Thus if a country 

adopts a discriminatory patent policy, foreign inventors will less likely lodge new applications in 

this country. The rest of the paper begins with an overview of the characteristics of pharmaceutical 

patents in China (Section 2). The database is then narrowed down to a smaller size with mainly high 

quality patents (Section 3). With this refined dataset, an econometric framework is designed to 

investigate the patent filling behavior in Section 4. Section 5 discusses the regression results and 

provides the robustness checks, followed by some final conclusions in Section 6. 

 

2. Pharmaceutical Patents in China 

The patent application data is extracted from the Worldwide Patent Statistical Database (also known 

as PATSTAT) maintained by the European Patent Office (EPO). This database covers about 70 

million patent records from over 80 countries. In this section, Chinese pharmaceutical patents for 

invention are analyzed. Pharmaceutical patents are marked with the International Patent 
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Classification (IPC) subclasses A61 and C07. The former code explains the medical use of drugs 

while the latter code reflects the chemical structure of drugs. However, as the IPC code document 

explains that the “therapeutic activity of compounds is further classified in subclass A61P” (WIPO, 

2016, p.4). This covers drugs under the codes C07C and C07D. For this reason, patents considered 

in this paper all fall under A61 subclass and should be fairly representative of all pharmaceutical 

patents. In general the A61 category contains patents of preparation for medical, dental and toiletry 

purposes. Patents are deleted if they fall in the subclass of dental preparations (A61K 6/00), 

cosmetics and perfumes (A61K 8/00) and Chinese traditional herbal medicines (A61K 36/00, 

125/00, 127/00, 129/00, 131/00, 133/00 and 135/00).  

 

During the period of 1984-2009, 92,753 Chinese pharmaceutical patents were recorded in the 

PATSTAT database, representing 0.96% of the total Chinese patents for invention that have been 

filed. Figure 1 shows that the increase of the number of pharmaceutical patents in China is 

relatively slower than that in other industries. Figure 2 demonstrates the origins of pharmaceutical 

patents registered in China. Major foreign applications are from the US, EPO member countries and 

Japan. It is important to note that because the PATSTAT database doesn’t record patents in most 

recent years, this lag of data collection causes a downfall in the number of patents since 2007.  
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Source: Authors’ own calculations using the PATSTAT database. 

Figure 1 The number of patent applications in the Chinese patent office 
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Source: Authors’ own calculation using the PATSTAT database. 

Figure 2 China’s pharmaceutical patent applications by country 

 

Pharmaceutical patents are also distinguished by their therapeutic activities in the IPC subclass 

A61P. Figure 3 shows that the majority of the patent applications belongs to drugs for disorders of 

the alimentary tract or the digestive system (A61P 1/00), antineoplastic agents (A61P 35/00), 

anti-infectives (A61P 31/00), drugs for disorders of the metabolism (A61P 3/00), drugs for 
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disorders of the cardiovascular system (A61P 9/00) and drugs for disorders of the nervous system 

(A61P 25/00).  

 

Digestive 
Drugs
19% Antineoplastic 

agents
12%

Antiinfectives
10%Metabolism 

Drugs
9%

Cardiovascular 
Drugs

9%

Nervous Drugs
7%

Other Drugs
34%

 

Source: Authors’ own calculation using the PATSTAT database. 

Figure 3 The therapeutic distribution of drug patent applications in China 

 

These patents can be further categorized according to the characteristics of the applicants, that is, 

patents invented in the US, EPO countries and Japan; and those owned by Chinese individuals, 

corporations, or non-profit organizations (NPO) such as universities and hospitals. Figure 4 

demonstrates the trend of patent applications and granted patents. There are two abnormal 

observations in the years 2000 and 2001 (Figure 4a).1 If these two abnormal observations are 

excluded, it is found that the growth of Chinese inventions has gained momentum since 2000, with 

                                                        
1 The first one is due to a single company, Shanghai Bode Gene Development Co. Ltd., which in total 
lodged 1,815 patent applications. Those patents are simply new discoveries of human genome sequencing 
research, and most of these applications were eventually rejected. The second abnormality is a similar 
example of flood filing by an individual inventor, Mengjun Yang. He lodged 945 patent applications of 
nano-scale versions of traditional Chinese medicinal herbs “by simply turning traditional plants into fine 
powders with particles under 100 nanometres and claiming a new invention with increased solubility and 
bioavailability” (See http://www.captainhookawards.org/winners/2004_pirates). 
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corporations playing a greater role than NPOs.  
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Source: Authors’ own calculation using the PATSTAT database. 

Figure 4 Patents registered in China by origin of owners 

Figure 4b demonstrates the number of granted patents during 1985-2006. In this table the time or 

X-axis is not the year when a patent is granted (or rejected), but the year when a patent application 

is lodged. Thus the X-axis in Figure 4b is the same as the time axis in Figure 4a. It is clearly shown 

that the two abnormal sets of applications are largely rejected because there are no abnormal spikes 

of granted patents in the following years.  

 

Figure 4b implies that the native inventors in China are likely to receive preferential treatment. Up 

until the year 2010 (when the version of the PATSTAT database used in this paper is published), the 

number of granted foreign patents lodged between 2002 and 2005 declined, while the number of 

granted Chinese patents in the same period increased. Since both the foreign and native applications 

increased in these years (see Figure 4a), the decline of the number of granted foreign patents can 

only happen if foreign applications are being rejected at a higher rate than native applications or if 

the examination period of foreign applications is prolonged. The latter case can occur because the 

patent data in Figure 4b is truncated. For example, if a patent is granted after 2010, then its granting 

is not recorded in the version of PATSTAT used in this paper and thus this patent is not shown in 

Figure 4b. Accordingly, patents granted with a longer delay are not fully captured in Figure 4b. 
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Nonetheless, either a foreign applications are rejected in a higher rate or approved with longer 

examination durations is a sign of possible non-national treatment. This question will be explored 

further in the empirical analysis.    

 

If foreign patents experience non-national treatment, are the applicants aware of this unfair 

treatment? Will they retaliate by not lodging new patent applications which they expect to be 

rejected? To answer these questions, other factors that can affect patenting behavior need to be 

controlled for. One is the quality of the rejected patent applications. If the rejected patent 

applications are expected with a high rejection rate due to the poor quality of the patent, then the 

applicants would unlikely relate the rejection to unfair treatment. Another factor is applicant’s 

outreach capacity. If a multinational company has a subsidiary in the target country, the subsidiary 

can facilitate the application for patents in the host country. To control for these factors, refined 

high-quality patent data as well as firm specific information is needed. Therefore, the next section 

discusses how to further reduce the pharmaceutical patent data for econometric analysis.  

 

3. FDA Approved Drugs 

A unique characteristic of pharmaceutical patents is that not all patents become commercial 

products, because before those drugs are sold in the market they need to be approved by regulatory 

authorities. In the United States, the authority is known as the Food and Drug Administration (FDA). 

The FDA publishes approved patents in a book named the Approved Drug Products with 

Therapeutic Equivalence Evaluations, or as it is more easily referred to, the Orange Book. The 

Orange Book is updated every month. In the March/2012 edition it lists 9,253 approved drugs, 

which are matched with 2,334 patents. 1,994 of them are also documented in the PATSTAT 
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database.  

 

How many of those 1,994 pharmaceutical patents are also filed in other countries apart from the US? 

To answer this question, those patents need to be matched with patents for the same inventions 

which are lodged outside the US. The matching method is based on priority rights. An invention can 

only receive legal protection in a country if it is granted a patent by the patent office in that country. 

The priority right allows the claimant to file a subsequent application in another country for the 

same invention, effective as of the date of filing the first application. When filing the subsequent 

application, the applicant must claim the priority of the first application in order to make use of the 

right of priority. Patents registered across countries for the same invention are called a patent family, 

which can be tracked by examining priority rights. 

 

Figure 5 shows the match of the patents by priority links (first-order patents). The first-order 

priority links do not exhaust all the patents in the patent family. For example, patent A registered in 

the FDA Orange Book may not be the first patent application lodged in the US patent office. Its 

priority claim can be patent B, which was lodged earlier than application A. Thus, if the inventor 

wants to claim the priority in another country, they will more likely claim priority using patent B 

rather than patent A. In this case, the second-order priority link can be helpful. For instance, if a 

patent C is lodged in Japan and the priority listed is patent B, it is still put in the same patent family 

with patent A. Similarly, the third-order priority link happens if a patent D only claims patent C as 

its patent priority. Figure 5 shows that a third-order priority link is very rare. Thus, the checking of 

higher-order links is not required.  

 

http://en.wikipedia.org/wiki/Invention
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Source: Authors’ own calculation using the PATSTAT database. 

Figure 5 FDA patents registered in selected countries 

Cross-country patent links can be used to explore how protective patent policy affects foreign patent 

applicants’ decisions of filing new applications. Figure 5 shows that not all FDA-approved patents 

are registered in other countries. The potential market size for the product may be a reason for this. 

However, there are other reasons that must be looked at. For example, a very limited number of 

patents are registered in India compared to China and Brazil. The fact that India is one of the 

world’s biggest generic drug exporters may imply that the protection level of intellectual property 

also can affect a firm’s filing strategy.  

 

In this paper we argue that firms may react to the protectionism in a foreign patent office by filing 

fewer applications. However, an essential question may rise concerning the behavior of firms. If a 

firm is aware of the protectionism in country X (possibly from the experience of its previous 

applications), then what makes the firm to stop or continue lodging patent applications in the future? 

Given the fact that this firm’s patents are granted somewhere else, all patent documents are placed 

in the public domain. Then it seems that this firm has nothing to gain from stopping lodging patent 
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applications in country X. In practice, however, “stopping” may happen for at least two reasons. 

First, if the firm foresees very low grant probability in country X, then  the firm can save the 

application fee and other fees (such as fees paid to a local agent for preparing applications, as well 

as translation fees) by not lodging further applications there. Studies on this topic suggest a range of 

fees affect the behavior of applicants (Rassenfosse and van Pottelsberghe, 2013). The laxity of fee 

policies adopted by the US, European and Japanese patent offices contributed to a significant extent 

to the rising propensity to patent (Rassenfosse and van Pottelsberghe, 2012; Danguy and van 

Pottelsberghe, 2011). Second, by containing patent information in a specific language domain (for 

example, only in English), then foreign counterparts may have to pay a high searching cost to obtain 

the information of a particular invention in English. An extreme example is India, where patents on 

medicines are not recognized before 2005, and Figure 5 just demonstrates how this policy affects 

the application rate.  

 

If firms do react to the protectionism in a foreign patent office by filing fewer applications, then 

how is firms’ filing behavior determined? It needs be analyzed by the potential revenue and costs of 

filing. On the one hand, the revenue is the monopolistic profit that a patent can bring to the 

company, which is affected by the market size of the specific pharmaceutical product. It is also 

determined by the protection level of intellectual property. A less strict patent law environment will 

create a larger room for counterfeiting, which will undermine patent owners’ profitability. On the 

other hand, the cost of lodging a transnational patent application is related to the disadvantages 

faced by foreign applicants, such as cultural and language barriers. However, multinational 

corporations (MNCs) can partly reduce such costs, thanks to the presence of their subsidiaries in the 

host country. Furthermore, bigger companies may be able to cope with a larger entry cost. These 
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factors should be taken into consideration in the empirical modeling exercises.  

 

4. Econometric Model and Data 

The existing research suggests that the patent offices in China, Japan and Korea may employ 

discriminatory patent policies (Kotabe, 1992; Webster et al., 2007; Yang, 2008; Yu and Wu, 2013). 

Thus this study focuses on the FDA-approved patent applications lodged in these three countries. 

Let appln_timesi be an ordered response for patent i and it takes one of the four values {0; 1; 2; 3}. 

appln_timesi =0 if patent i is not lodged in any of the patent offices, appln_timesi =1 if it is lodged 

in only one country, appln_timesi =2 if it is lodged in two countries and appln_timesi =3 if it is 

lodged in all the three patent offices. The ordered Logit model for appln_times (conditional on a set 

of explanatory variables, X ) can be defined as (Wooldridge, 2002, p.504):  

[ ]1

1( _ 0 | )
1 exp ( ' )

P appln times
a

= =
+ − −

X
X Β  
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where 1a , 2a  and 3a  are unknown cut points to be estimated and Β stands for the vector of 

coefficients.  

 

The explanatory variable X  includes the potential revenue and costs. As mentioned before, the 

revenue is affected by the market size of the specific pharmaceutical product (market_size). Ideally, 

the market size should be measured by sales of the drugs in Japan, Korea and China, respectively. 
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However, the drug sales data in these countries is rarely published. Thus, the US drug sales data is 

used as a substitute measurement. A US-based healthcare information company, IMS Health, 

publishes the national sales of top therapeutic drugs in the US. This data is then matched with the 

22 patent subclasses of drugs (from A61P 1/00 to A61P 43/00).  

 

The revenue is also determined by the strictness of the patent law implement. According to the 

OECD (2008, p.107) it is often negatively correlated with the General Trade-Related Index of 

Counterfeiting for economies (GTRIC-e). The GTRIC-e scores for China, Korea and Japan are 

0.9748, 0.6085 and 0.0419, respectively. Larger scores indicate a weaker level of patent protection. 

The score GTRIC-e for a patent is the maximum value of all the scores of countries where the 

patent is filed. For example, if patent i is filed in both Japan and China, then GTRIC-ei is set to 

0.9748. If a company takes the risk to lodge a patent application in a high scored GTRIC-e country, 

then this company can be reasonably believed to be more prepared in anti-counterfeiting than those 

not entering this country. Therefore, the GTRIC-ei score assigned to the corresponding company 

indicates this company’s capability in coping with counterfeiting2.  

 

As mentioned before, the cost of lodging a patent application is related to whether this company has 

subsidiaries in the host country as well as the firm size. First, an explanatory variable is constructed 

to control for the existence of subsidiaries of a pharmaceutical company in the three host countries 

(host_subsidiary). Then, the size of a company (firm_size) can be captured by the number of 

employees in that company. 1,298 patents out of the 1,994 total samples are successfully matched 

                                                        
2 There is more than one way of interpreting this score. If a company gives up entering a country with lower 
level of intellectual property protection, then the less GTRIC-e score is assigned to a company. Thus, the 
GTRIC-e score also measures a company’s degree of risk-aversion of counterfeiting. 
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with those in MintGlobal, a comprehensive information database of companies worldwide. Those 

1,298 patents are owned by 387 MNC subsidiaries or independent companies.  

 

Besides host_subsidiary and firm_size, there are other firm specific characteristics which may affect 

the propensity of patenting, for example, technological advancement or leadership in a field and the 

total number of patents that a firm holds. However, pharmaceutical industry is a segmented sector. 

For example, a leading company in digestive drugs may be inactive in the research of 

cardiovascular medicine. Similarly, a firm holding a large number of patents in nervous field cannot 

be simply put as a stronger competitor than another firm which holds a small number of patents in 

metabolism medicine. Therefore, these characteristics are excluded in the econometric models. 

 

Finally, the degree of patent policy discrimination perceived by an applicant can be measured by the 

grant rate (grant_rate) of previous patent applications lodged by the same applicant. To construct 

grant_rate, the worldwide patent applications of the 387 companies are extracted from the PATSTAT 

database. Since these inventions in the sample are all approved by FDA, it is reasonable to believe 

that these patents are all high-quality patents. Therefore, if any of those patents are rejected in 

Korea, China or Japan, the applicant will possibly interpret it as a signal of discrimination. The 

purpose of this paper is to observe whether applicants will respond to a smaller grant_rate by 

submitting fewer applications for new patents (appln_times) after controlling for the other factors 

(market_size, host_subsidiary and firm_size).  

 

Table 1 lists the definitions of the variables and some summary statistics. Only 254 of the 387 

patent owners have their number of employees recorded in the MintGlobal database. As a result, 
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only 944 patents can be matched with an employee number. It is noted that there is considerable 

variation in employee numbers. Thus, given the large scale of its mean and variation, the logarithm 

of the actual employee number is used in the regressions. 

Table 1 Summary of the variables  

Variables Range Mean (STD)

appln_times 0 the US-granted, FDA-approved patent is not lodged
in Korea, Japan or China.

119

1 the patent is lodged in only one country 295
2 the patent is lodged in two countries 589
3 the patent is lodged in all the three countries 295

market_size [1.92, 20.96] US National Sales of Top Therapeutic drugs,
five year average (2007-2011), US$ in Billions

1298 7.77 (6.47)

host_subsidiary 0 the patent owner has no subsidiary in Korea, Japan or China. 661
1 the patent owner has subsidiaries in one of the countries 137
2 the patent owner has subsidiaries in two of the countries 32
3 the patent owner has subsidiaries in all of the countries 468

firm_size [1, 131000] the number of employees of the patent owner 1001 41342.37
GTRIC_e 0.9748 the patent is filed in China 796

0.6085 the patent is filed in Korea but not in China 95
0.0419 the patent is filed in Japan, but not in China nor in Korea 407

grant_rate [0, 1] the average grant rate of a patent owners' previous patent applications
in Korea, Japan and China.

1298 0.38 (0.27)

                                   Meanning of Variables                          No. of Samples

 

 

5. Regression Results and Discussions 

The regression results for the ordered Logit model are listed in the first column of Table 2. The 

ordered Logit model has a built-in assumption which requires the coefficients to be equal across the 

levels of the outcome. In another word, vector Β  in Equations (1) – (4) is identical. For this reason, 

this model is also known as the proportional-odds model. The Brant test for the proportional odds 

assumption rejects the null hypothesis (Brant, 1990). This means that the coefficients are not equal 

across the levels of the outcome.   

 

If the data does not fit the proportional-odds model, then a less restrictive one, partial proportional 

odds model (PPOM), is often used (Hauser and Andrew, 2006; Williams, 2006). However, recently 

a new framework has been developed, which contributes to the violation of the proportional-odds 
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assumption as to the nature of heteroskedasticity (Williams, 2010). This framework is coined as the 

ordinal generalized linear model (OGLM). The rationales which motivate the PPOM and OGLM 

are very different. Once the odds are detected as not being proportional in the PPOM, they are 

interpreted as a matter of fact. However, the OGLM suggests that the real coefficients may be 

proportional, but it is the heteroskedasticity that skew the estimated coefficients to be partial 

proportional.  

Table 2 Regression results  

Parameter
α 1 0.64 (0.32)** 0.59 (0.30)*** 0.07 (0.44)***
α 2 6.70 (0.89)*** 5.77 (1.36) 7.90 (1.29)***
α 3 14.56 (1.50)*** 12.49 (-2.81) 14.82 (1.53)***
market_size 0.00 (0.01) 0.00 (0.01)*** 0.00 (0.01)
host_subsidiary 0.14 (0.07)** 0.12 (0.06)*** 0.15 (0.07)**
firm_size 1 -0.15 (0.05)***
firm_size 2 0.06 (0.11)
firm_size 3 -0.06 (0.04)
grant_rate 0.57 (0.26)** 0.53 (0.25)*** 0.59 (0.27)**
GTRIC_e 14.79 (1.52)*** 12.61 (2.81)*** 14.80 (1.54)***
Brant Test                 all 26.54 *** -- --

firm_size 14.88 *** -- --

grant_rate 13.06 *** -- --

Heteroskedasticity Test
firm_size -- -0.41 (0.24) --

grant_rate -- 0.00 (0.02)*** --

No. of Samples 944 944 944

Ordered Logit OGLM PPOM

-0.09 (0.03)** -0.07 (0.03)***

  
Notes: Standard errors in parentheses. *** and ** indicate significance at the 1% and 5% level, respectively.  
Source: Authors’ own calculation using the PATSTAT and MintGlobal databases. 

 

Empirically, there is no way to distinguish which model is better. Thus, in a classic PPOM 

regression every explanatory variable will have three levels, which are corresponding to the three 

levels of the responsive variable “appln_times”. However, the Brant test of individual explanatory 

variables reveals only grant_rate and firm_size violate the proportional-odds assumption. A further 
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test in OGLM shows that grant_rate is more likely the single cause of heteroskedasticity. 

Combining these results, it seems a PPOM regression which frees firm_size from the parallel-lines 

assumption would be an appropriate choice. As a result, only the estimated coefficients of variable 

firm_size are split into three levels. In fact, the estimated coefficients of the three models do not 

vary greatly. Hence, the regression results are found to be robust with different model 

specifications.  

 

The interpretation of the estimated coefficients is straightforward. For example, the estimated 

coefficient of grant_rate is 0.59 in the PPOM column. It suggests if the grant_rate of a company’s 

past patents were to be increased by 0.1, the log-odds for the company to lodge a new patent 

application would be expected to increase by 0.059 units, certeris paribus. Thus, it suggests that the 

grant_rate of past applications is an important factor affecting a company’s decision to lodge a new 

patent application. This finding implies that if a country adopts a discriminatory patent policy, 

foreign inventors will be less likely to lodge a new application. Therefore, it suggests even if a 

discriminatory policy fosters a domestic firm to catch up advanced technology (Yu and Wu, 2013), 

this policy has an upper bound. If it is overused, the side effects of reducing foreign advanced 

patent applications can overwhelm the benefits. An extreme example is observed in India where 

pharmaceutical firms only became active in filing patents after India started to grant pharmaceutical 

product patents to foreign applicants in 2004 (Chadha 2009).   

 

The strictness in executing the patent law is also a key factor. In this paper GTRIC-e is used to 

measure an applicants’ degree of risk-aversion of counterfeiting. Thus, the positive estimations of 

GTRIC-e imply that if an applicant is more concerned with counterfeiting (smaller GTRIC-e score), 
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then the applicant will be less likely to lodge a patent in China or Korea (smaller appln_times). The 

policy makers in those countries are more lenient with counterfeiting in contrast to their 

counterparts in Japan and the US. Therefore, the regression results demonstrate that less strict patent 

law implementation does have a significant blocking effect on foreign patenting. 

Another factor affecting a foreign company’s decision to lodge a new patent application is whether 

the company has established a subsidiary in the host country.  The estimated coefficients of 

host_subsidiary in the two multinomial Logit models are all significantly positive, which suggests 

subsidiaries do play a significant role in assisting the acquisition of patents in their host countries. 

This result is confirmed by Bergek and Bruzelius (2010) who investigated a multinational 

corporation and found that the majority of its cross-border patents is due to inter-subsidiary 

collaboration. 

 

As for the market size, most of the estimated coefficients in the two multinomial Logit models are 

not significant. However, this may be caused by the poor measure of market size. Because of the 

lack of drug sales data in Japan, Korea and China, the sales in the US were used as the measure. 

Nonetheless, this measure can be biased if there is large heterogeneity across countries. According 

to a World Health Organization report (WHO, 1998, p.44), infectious and parasitic diseases caused 

43 percent of the deaths in developing countries, but they only caused 1 percent of the deaths in 

developed countries in 1997. Thus, the measure of drug sales in the US may be inadequate in 

capturing the market size of different drugs in Japan, Korea and China. Therefore, it cannot be 

asserted that market size does not affect patenting behavior.  

 

Furthermore, the estimated coefficients of firm_size seem to be controversial. It is expected that 
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larger firms will be more active in lodging patent applications. In contrast, the regression results 

suggest the effect of firm_size is either negative (in OGLM) or non-linear (in PPOM). Previous 

studies have also identified a nonlinear relationship between firm size and overseas innovations (e.g. 

Belderbos, 2001), which suggests a fundamental twist may exist. A possible explanation lies in the 

characteristics of the pharmaceutical industry. Goldberg (2010) observes that new drugs are usually 

not launched by the multinational patent-holders in India, but by domestic firms. She explains this 

phenomenon by “global reference pricing”, in which prices in India may be used as a reference 

point for the setting of prices in developed countries. Multinational corporations like to delay their 

entry into developing country markets, where prices are capped by the limited purchasing power of 

domestic consumers, until they have negotiated prices with higher income countries. Accordingly, 

“global reference pricing” can explain the negative estimated coefficients of firm_size. Compared 

with the United States, United Kingdom, Canada, and Germany, the price regulation of drugs in 

Japan, Korea and China is very strict (Danzon and Chao, 2000; Kyle, 2007). Thus, large 

multinational corporations have a motive to postpone the patent application of their blockbuster 

drugs in Japan, Korea and China, as the foregone profits in these markets are much smaller than the 

additional profits to be accrued in western markets.  

 

Finally, to check the robustness of the findings, a couple of tests are conducted. In the preceding 

section, our discussions are based on a partial proportional odds model (PPOM) which lies in 

between two “extreme” models. One is the ordered Logit (OL) model, which takes identical 

estimates for variables in concern; and the other is the multinomial Logit (ML) model, which 

removes this restriction. Though the OL and ML models may not fit our dataset, they are still useful 

alternatives which are estimated for checking the robustness of the PPOM estimates. Table 3 
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demonstrates the regression results of the PPOM do not systematically differ from its two extremes 

(OL and ML models). The estimates remain in the same scales and the signs do not change as well. 

Table 3 Regression results for robustness test  

Parameter Ordered Logit PPOM Multinomial Logit (ML) 

α1 0.64 (0.32)** 0.07 (0.44)*** 0.58 (0.28)** 

α2 6.70 (0.89)*** 7.90 (1.29)*** 5.71 (0.88)*** 

α3 14.56 (1.50)*** 14.82 (1.53)*** 12.36 (1.65)*** 

market_size1 

0.00 (0.01) 0.00 (0.01) 

0.01 (0.02) 

market_size2 0.03 (0.02)* 

market_size3 0.01 (0.02) 

host_subsidiary1 

0.14 (0.07)** 0.15 (0.07)** 

0.38 (0.22)* 

host_subsidiary2 0.37 (0.20)* 

host_subsidiary3 0.45 (0.21)** 

firm_size1 

-0.09 (0.03)** 

-0.15 (0.05)*** -0.02 (0.01)** 

firm_size2 0.06 (0.11) -0.02 (0.01)* 

firm_size3 -0.06 (0.04) -0.02 (0.01)* 

grant_rate1 

0.57 (0.26)** 0.59 (0.27)** 

1.06 (0.41)*** 

grant_rate2 0.74 (0.38)* 

grant_rate3 0.80 (0.41)* 

GTRIC_e 14.79 (1.52)*** 14.80 (1.54)*** 12.48 (1.71)*** 
Notes: Standard errors in parentheses. *, ** and ***indicate significance at the 10%, 5% and 1% level, 
respectively.  
Source: Authors’ own calculation using the PATSTAT and MintGlobal databases. 

 

6. Conclusions 

This paper examined how foreign patent applicants could respond to discriminatory treatment in 

host countries. To investigate this question, firm-level information is needed. Therefore, this study 

concentrates on pharmaceutical companies with patents granted by the US patent office and 

approved by the US FDA. It particularly focuses on the filing behavior of those pharmaceutical 

companies in the Japanese, Korean and Chinese patent offices. 

The regression results suggest that the treatment of past applications in a host country seems to be a 
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key factor affecting a company’s decision whether to lodge a new patent application or not. In 

addition, a company is more likely to lodge a new patent application if it establishes a subsidiary in 

the host country. The market share of the pharmaceutical products and the firm size are also 

considered as the control variables. However, no decisive conclusion can be drawn in regard to both 

factors.  

 

This research contributes to the recently heated discussion about discriminatory patent policy. As 

revealed in previous studies, foreign patent applications tend to face longer pendency and a greater 

rejection rate than domestic patents in certain countries. The motive of this kind of policy could be 

further connected with strategic trade behavior which aims to stimulate the domestic firms’ 

catching-up in technology (Yu and Wu, 2013). However, this research shows that discriminatory 

patent policies have a limited scope, because strong discrimination can result in foreign applicants’ 

retaliation by reducing their new applications.  
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