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Preface 

I am Shahmir Alam, currently pursuing my MBA in International Business from the 

prestigious Indian Institute of Foreign Trade (IIFT). Prior to joining IIFT, I was 

working with Tata Consultancy Services after completing my B.Tech. from the 

Institute of Engineering and Management, Kolkata.  

Rakshak Foundation was founded in 2006 by a group of concerned citizens from 

India’s elite educational institutions working in USA. The Foundation seeks to 

create an informed society, aware of its rights and duties, and attempts to address 

barriers to an equitable and just society.  Moreover, the Foundation has suggested 

improvements on some of the policies in front of standing committee of the 

parliament. 

The Foundation provides a unique opportunity to students from top management 

institutes in India for a summer internship programme in which students get a 

chance to work in diverse fields in the public policy domain of the Indian 

government.  I got a chance to work in an interesting project related to 

pharmaceutical inventions in India and the internship so far has been a great 

learning curve. I also got a chance to apply my management education of the first 

year to real time issues in the public policy domain. 
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Executive Summary 

Intellectual Property is a valuable asset for every nation. Intellectual Property 

Rights (IPR) in the pharmaceutical sector are even more important as they come 

with the added responsibility of taking care of the lesser privileged sections of 

society through better affordability of drugs. In a major policy shift as a result of 

joining of joining the WTO in 1995, India agreed to the TRIPS treaty which put an 

end to large scale free manufacturing of generic drugs and brought into the 

forefront product patents as a stronger form of IP protection. 

In this project the innovation activity in Indian Pharmaceutical market is studied 

using the patent grant data in India during the period 2005-2013. The research is a 

quantitative study of pharmaceutical inventions ranked according to criticality 

(intensity) of diseases as the dependent variable. Innovation output, favourability 

of environment, origin of inventions and ownership type are taken as the 

independent variables. The linear regression analysis shows the model 

constructed as significant, though there is unexplained variance as well. The 

analysis shows that inventions from firms with higher innovative output target 

deadly diseases, which also include lifestyle diseases, such as, cardiovascular, 

neurological among other diseases. It is also found that inventions originating from 

OECD nations are also targeting deadly diseases. Further, inventions from 

government and academic institutes, followed by those from firms, are found to 

target critical or deadly diseases. Thus, both strategic interests of firms and socio-

academic orientation of institutes are found to be directed towards innovating 

drugs targeting critical diseases. However, a major point of concern is that 

compared to firms from the developed nations, domestic firms lag behind when it 

comes to innovation activity in respect of new drugs, particularly those targeting 

critical diseases. 
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1. Introduction 

 

1.1 Background Information 

Intellectual Property (IP) can be defined as property created with the use of 

Intellect. This intellectual creation has a commercial value, and hence it is 

protected by Intellectual Property Rights (IPRs).  

Intellectual Property Rights (IPRs) can be further divided into: 

Patent: A document, describing an invention, issued upon application for exclusive 

commercial exploitation of an invention. 

Designs: Protect features of shape, configuration, pattern or ornament or a 

composition of colors etc. or a combination thereof applied to any article and 

judged solely by the eye. 

Trademarks: Sign or any combination to distinguish a good from other goods 

Geographical Indications: A sign used on goods that have a specific geographical 

origin and possess qualities /reputation owing to same 

Copyrights: Particularly concerned about protecting creativity and ingenuity 

Trade Secrets: Protect material that has not been disclosed (doesn’t entirely fall 

under the purview of IPRs) 

Integrated Circuits Layout: Protection of the layout of the IC design. 

 

The first Indian patent law post-independence was enacted as the Indian Patents 

Act, 1970. It continued to govern the Indian patent regime for a long time until 

India joined World Trade Organization (WTO) with effect from 1995. Subject to 

international obligations, three amendments to the Patents Act, 1970 were made 

between 1999 and 2005. 

After the TRIPs agreement of the WTO (in which members have to enforce product 

patents) and its subsequent inclusion in the amended Indian Patents Act, India is 

part of the WTO-TRIPS treaty to protect inventions. “Invention” means a new 

product or process involving an inventive step and capable of industrial 

application. To become a patentable subject matter in India, an invention must 

meet the following criteria: 
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It should be novel. 

 It should have inventive step or it must be non-obvious. 

   It should be capable of industrial application. (Source: ipindia.nic.in) 

A pharmaceutical or drug invention can be for a new process or product. A Process 

Patent is granted for the manufacturing process of a known product or even for the 

process of a new product, while a Product Patent is granted for inventing a new 

product. 

The following figure explains the legislative chronology of some of the major IPRs, 

including patents, both at the national and international levels: 

 

Fig. 1: Legal chronology of patents 

 

(Source: Secondary Research) 
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1.2 Main Problems, their scope and impact on the society 

Since independence and until 2004, there was no product patent i.e. anyone could 

make any known (or patented) product and commercially exploit it, provided the 

product was made using an inventive process (process patent). This allowed 

Indian pharmaceutical firms to make and sell drugs, including essential drugs, at 

low prices affordable for the common public. The absence of product monopolies 

also allowed many firms to enter the market, thereby lowering prices further. 

Thus, Indian pharmaceutical firms were earlier using the absence of product 

patents to their advantage by making drugs through different processes; and thus 

India became an important producer of generic drugs. But, things changed with the 

onset of product patent regime, through the amendment to the Patents Act, where 

Indian Firms have to compete with MNCs in the new regime. Moreover, monopoly 

over new drugs is a concern and reason for increased prices and drugs 

affordability. 

The issue of patents is one of constant tussle between developed and developing 

nations, especially when it comes to pharmaceutical patents. A famous example is 

the recent Supreme Court ruling (Novartis AG v. Union of India (UOI) and Ors., 1st 

April ‘2013) on ‘Gleevec’ in which Novartis wanted to patent ‘Gleevec’, as a 

derivative of known pharmaceutical compound, in India; but generic drug 

companies were already selling the generic versions in India. The Indian Patent 

office rejected the patent application followed by the High Court, and the Supreme 

Court upheld this rejection, declaring that the substance Novartis wanted to patent 

was a modification of a known drug i.e. the raw form of Imatinib (Basheer, 2009). 

Similarly, there was the issue of Compulsory License (CL) in the Bayer vs. NATCO 

case (4th March ‘2013, OA/35/2012/PT/MUM). The Intellectual Property Appellate 

Board (IPAB) upheld the grant of CL to Natco Pharma Limited, a generic drug 

maker, to produce and market Nexavar, a patented cancer drug of multinational 

pharma major Bayer Corporation. The words “social and economic welfare,” 

“public health,” “national emergency” and “public health problems/crises” used in 

the Patent Act all point to the CL provision. A CL is granted broadly on three 

conditions: a) The invention should meet the requirement of the public b) The 

price should be reasonable c) It should be worked in India. If any one of the above 

is not satisfied a CL may be granted. The ‘working’ part is open to interpretation 

and was the reason of contention in this case. A CL has only once been granted in 

India, and was refused recently for the drug ‘Dastinib’ (Bonadio, 2012).  

These judgements are seen by the MNCs and the developed world as a ploy of 

preventing them from realizing their due returns and taking away the level playing 

field in the market (Hindu Business Line: US pharma firms lobby to protect patents 

in India, 2013). However, for the Indian public and the establishment, essential 
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drugs availability and drug affordability is a very pertinent issue. There are also 

concerns whether drugs intended for life-threatening diseases that really affect the 

general Indian population are invented at all, or is it only the ‘market driven’ drugs 

that are being invented (Choudhary et al, 2010).  

 

1.3 Goals and Objectives 

Hence, the questions that emerge from the above are whether pharmaceutical 

firms, esp. MNCs from developed countries, are sensitive to public needs and their 

demands, and whether life-threatening or critical diseases are indeed targeted by 

the inventions from drug companies in India. 

Thus, the project aims to achieve the following goals and objectives: 

 To see if the drug inventions in India are indeed targeting critical or deadly 

diseases. 

 To find factors responsible, and establish a cause effect relationship, of the 

same. 
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2. Methodology 
 

2.1. Literature Survey 

R&D and patent regime in India: 

From 1970s to 2005 Indian firms were free to imitate and reverse engineer drug 

inventions from the West. This changed with the enforcement of the TRIPS 

agreement and the new product patent regime since 2005 forced Indian firms to 

change. Increased market opportunities led to a striking increase in the R&D 

intensity of Indian pharmaceutical firms.  

 

Table 1: Production of Bulk drugs and Formulations 

Year Bulk drugs Formulations 

1979-80 2260 11500 

1984-85 3650 18270 

1989-90 6400 34200 

1994-95 15180 79350 

1999-00 37770 158600 

2003-04 77790 276920 

Source: Ministry of Chemicals and Fertilisers, Government of India, Chaudhuri 2005; 

Figures in INR millions at current prices 

 

Table 1 divides drug production into bulk drugs (raw ingredients used in 

pharmaceuticals) and formulations (mixtures of substances ready for human 

consumption). Both categories grew with time and showed a substantial increase 

as the TRIPS agreement was gradually introduced into the system by from 1995-

2005. 

 

If we consider R&D expenditure, not only has the investment of firms in research 

and development increased, but the returns to the firms investing more in 

research and development has also undergone an increase, as inferred from the 

stock market valuation of R&D stocks (Source: Strong Medicine: Patent Reform and 

the Emergence of a Research-Driven Pharmaceutical Industry in India, Chirantan 

Chatterjee, Ashish Arora, 2008). Thus, patent reforms in India led to increased R&D 

expenditure and innovative activity among Indian pharmaceutical firms, enabling 

transition from being mere generic manufacturers to drug innovators. 
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Fig. 2: R&D Intensity (R&D/Sales %) in Indian pharmaceutical firms 

 
Source: Strong Medicine: Patent Reform and the Emergence of a Research-Driven 

Pharmaceutical Industry in India, Chirantan Chatterjee, Ashish Arora, 2008 
 

 

The other end of the spectrum: 

 

“We are truly at a turning point in our response to the pandemic of HIV/AIDS… 

Excellencies, we urge that every flexibility offered by the TRIPS Agreement be 

incorporated in the President’s Patent Ordinance and that no “TRIPS-plus provisions 

are included which would jeopardize the continued supply of crucial, affordable AIDS 

therapies and other essential medicines by India to the world”  

-Dr. Nafis Sadik and Stephen Lewis (United Nations special envoys) to the Indian 

Prime Minister and President, 2005 

 

The TRIPS agreement brought product patents in the Indian Patent Act, which was 

earlier absent. Earlier, generic manufacturers were able to offer anti-retroviral 

drugs (ARVs) at a fraction of the price being offered by foreign firms (Dhamija et al, 

2009). The change in law put a stop to this, hence affecting the generic drug 

making firms in India. It also meant that availability of affordable drugs was now 

questionable.  

 

As a result of changes in the domestic market post TRIPS, Indian companies have 

been introducing new products and promoting these aggressively resulting in the 

expansion of the retail formulations market. Indian firms have also expanded 

internationally, and Indian pharmaceutical Industry is witnessing consolidation. 

Exports to developing countries, including LDCs, is an area that has been most 
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affected in the TRIPS regime, and this has affected affordability heavily in these 

nations (Choudhary et al, 2010). 

 

Sudip Choudhuri in his UNDP report ‘Five years into the product patent regime: 

India’s response’ has identified a few policy options for the Government, such as, 

transparency regarding patent information, clarifications regarding interpretation 

of the Patents Act etc. But more importantly, the report raises concerns whether 

the new patent regime incentivizes only MNCs and whether new drugs will really 

target diseases that affect the general Indian population. 

 

 

2.2. Hypothesis:  

Thus, the previous sections raise several issues and questions. It is well known that 

firms are involved in higher patent filings for competitive and strategic reasons. As 

it is alleged that MNCs and bigger firms are market driven and are using the new 

product patent regime for profit-centric motives, it is expected that firms that file 

more patents innovate drugs that target life-style diseases rather than critical or 

deadly ones. Thus, hypothesis H1 states:           

H1: Inventions from Firms filing more patents do not target deadly diseases. 

Further, since firms are more profit centric, and less socially inclined than 

Government organizations or Institutes and Individuals, these innovate drugs that 

target life-style diseases rather than fatal ones. Therefore, the second hypothesis 

states 

H2: Inventions from Firms do not target deadly diseases. 

It also follows that inventions from developed countries that are filed in India are 

again with a view to seek profits, and thus would target life-style diseases rather 

than the deadly diseases. Hence, the third hypothesis states: 

H3: Inventions from OECD countries do not target deadly diseases 

Finally, it can be expected that as favourableness of environment (legal) increases, 

more inventions will be sought to be protected and more critical diseases will be 

targeted by the drug innovations. Hence, the final hypothesis states: 

H4: As environment becomes more favourable, Inventions will target deadly 

diseases more. 
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2.3. Methodology 

The main sources for data included the exhaustive list of product patents granted 

in India from 2005 to 2013 and Patent Journals/ Gazettes available at the Indian 

Patent Office website:  ipindia.nic.in. For every patent application (grant) search, 

the complete specification link of the patent provided me the details from which 

the targeted diseases in the patents could be known. From the granted patent data, 

following information for each granted patent were extracted: Year of patent filing, 

Year of grant, Filing route taken, Title of invention, Type of applicant and the 

primary Disease targeted by the drug (composition) invention. 

Initially, the collected data amounted to around 4500 data-points (patents) or 

observations. After accounting for missing or incomplete data and dropping patent 

data that did not target any diseases, 3540 observations were considered for 

analysis. Then, variables were identified for further analysis (Regression). 

Dependent variable:  

disease: On the basis of criticality of diseases that inventions (patents) claim to 

target, the values were ranked on a scale of 0 to 13 in the order of the threat that a 

disease poses to human life. The rank of 13 corresponds to the most critical 

diseases and 0 corresponds to the least critical. Hence, disease is an ordinal 

variable. However, since the range is [0, 13], it can be safely considered continuous 

for all practical purposes. The basis for ranking of diseases according to criticality 

of diseases in such manner is adapted from the Vital Stats Report, 2010. 

The List of diseases considered and their criticality in parentheses in the 

increasing order is given as follows– 

Cosmetic, Odour, Hair, Mouth, Ocular (0) 

Skin (1) 

Sexual (2) 

Inflammation/Pain (3) 

Urinary/Renal (4) 

Gastrointestinal (5) 

Respiratory (6) 

Cardio (7) 

Neurological (8) 

Immunity (9) 

Diabetes (10) 

Cancer (11) 

AIDS (12) 

Infection (13) 
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Independent variables: 

filingno (Filing number): It is the number of patents filed per applicant, and is 

taken as a measure of the innovative activity or output of the firms or patentees. 

Owing to large range of the variable, the data was normalized. 

year: It is taken as an ordered variable on a scale of 1 to 4, and is a measure of the 

favourableness of the Indian business (legal) environment on the innovation 

(patent filing) activity of firms. The four ranges of years were taken keeping in 

mind the following: India joined the WTO with effect from 1995, the first 

amendment to the Patent Act was effective in 1999, the second amendment to the 

Patent Act was effective in 2003 and the final amendment to the Patent Act was in 

effective in 2005. Thus, years 1995-1998 were ranked 1, 1999-2002 were ranked 

2, 2003-2004 were ranked 3, and 2005 onwards were ranked 4. Higher values 

imply higher favourableness. 

apptype (Applicant): Applicants for patents were classified into three types, and 

the variable was taken as a nominal variable, and the respective values were: 

Individual coded as 1, Institute 2 and Firm 3.  

country: Inventions (patents) were classified as per their country of origin 

categorized as OECD and Non-OECD, and was taken as a nominal variable. Non-

OECD countries were mostly India and other countries like China and Russia. As 

the data was largely in favour of OECD countries, the other countries were clubbed 

together with India as non-OECD. 

 

The cause effect relationship between dependent and independent variables is 

obtained through regression. Linear regression gives the best linear unbiased 

estimates, when the predicted relationship is linear.  As the dependent variable is 

continuous for all practical purposes, and continuous variables are normally 
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distributed, linear regression is considered for analysing the data and establishing 

relationship. 

The model can be mathematically expressed as  

𝑌𝑖 =  𝛼𝑖 +  ∑ 𝛽𝑖𝑋𝑖 

Where 𝑌𝑖 is the dependant variable (regressand), 𝑋𝑖 is the independent variable 

(regressors), 𝛽𝑖 is the coefficient, and 𝛼𝑖 is the constant term. 

 

Variables Summary statistics 

Variables          Mean Std. Dev. Min Max 

disease  8.011299 3.275326 0 13 

filingno  -0.0000000023 1 -0.634899 5.05693 

year  3.103955 0.9561958 1 4 

apptype  2.834181 0.4657419 1 3 

country  0.8564972 0.3506344 0 1 

 

Note: apptype and country are nominal variables. 
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3. Current Government Efforts 
 

Intellectual property is an important part of the wealth of a nation, and it is 

necessary for the government to safeguard both the public and concerned party’s 

interests. There has been a conscious effort from the government after the 

watershed moment of the Trade-Related Aspects of Intellectual Property Rights 

(TRIPS) agreement coming into force in order to comply with the WTO obligations.  

The government efforts in this respect have multiple aims: 

a) Harmonisation of laws among different nations, and at the same time, to develop 

a robust innovation (patent) environment 

b) Industry friendliness, in order to attract foreign investment for economic 

growth of the nation, and   

c) To protect public interest and to keep a check on issues of drug pricing 

 

The DIPP (Department of Industrial Policy and Protection) under the Ministry of 

Commerce, Government of India is responsible for intellectual property rights and 

oversees the policies relating to intellectual property. It looks after “formulation of 

policies relating to Intellectual Property Rights in the fields of Patents, 

Trademarks, Industrial Designs and Geographical Indications of Goods and 

administration of regulations, rules made there under.” (Source dipp.nic.in) 

In the wake of the recent government decisions in public interest, US pharma 

companies have been protesting against India due to different interpretations 

between their business interests and India's inclination to lower drug prices 

through patent laws. In this regard, references were also made to ‘Super 301’, 

which is a section of the US Trade Act of 1974 that authorizes the American 

president to take action against governments that violate trade agreements or 

restrict US commerce. ‘Big Pharma’ want India to be designated as a "priority 

foreign country," a category in which only Ukraine is in at present. This comes at a 

time when pharmaceutical companies are being aggressive in terms of mergers 

and acquisitions. The Indian government is trying its best to safeguard the 

interests of general public and domestic pharmaceutical companies, and at the 

same time it is actively taking steps to increase foreign investments and improve 

innovation climate.  
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4. Results and Conclusion 
 

4.1. Trends 

 

Fig. 3: Grant count over the years 

 

 

The figure shows the number of patents granted over the years. There was a 

distinct upward trend after 2005 with the new Patent Law coming into effect and 

patents being granted to patentees. 

 

Fig. 4: Patent count vs. Diseases 

 

 
 

The figure shows the number of patents filed in India for different types of diseases 

(List of diseases has been discussed earlier).  The deadly diseases, including 

Cancer, Infections, Cardiovascular and Neurological diseases have a higher patent 

filing count than the rest. 
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Fig. 5: Applicant type vs. Diseases 

 

 

The figure shows which type of applicant (among firm, institute and individuals) 

targets what kind of diseases (diseases increase in criticality from 0 towards 13). 

Firms are predominant when it comes to patent filing activity. 

 

 

Fig. 6: Country type vs. Diseases 

 

 

The figure shows which country type (among OECD and non-OECD countries) 

targets which types of diseases (diseases increase in criticality from 0 towards 13). 

The firms from OECD countries are way ahead of the non-OECD countries when it 

comes to innovation and patent filing. However, non-OECD firms are also targeting 

critical or deadly diseases. 
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Fig. 7: Country type vs. Application Year 

 

 

The figure shows which country type (among OECD and non-OECD countries) 

applies for patents over the years. Patent filing saw an increase with the approach 

of the new Patent Law in 2005. Again OECD countries are predominant when 

compared to the non-OECD countries. 

 

Fig. 8: Applicant type vs. Application Year 

 

 

The figure shows which type of applicant (among firm, institute and individuals) 

files applies for patents over the years. Firms are again predominant compared to 

individuals and institutes. 
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Fig. 9: App Year (block) vs. Innovation (Log of filings) 

 

The figure explains the trend of application year against the log of number of 

filings. Four ranges of years (1 to 4) were taken keeping in mind the following: 

India joined the WTO with effect from 1995, the first amendment to the Patent Act 

was effective in 1999, the second amendment to the Patent Act was effective in 

2003 and the final amendment to the Patent Act was in effective in 2005. For 

innovation, the logarithm of the number of filings per applicant is taken (Range for 

this data is 0 to 7). 

 

Top firms filing for patents include: Bayer, BASF, (Hindustan) Unilever, Procter & 

Gamble, AstraZeneca, Novartis, F. Hoffman and Merck. 

 

Top institutions filing for patents include Council of Scientific & Industrial 

Research, Centre national de la Recherche science, University of California, Indian 

institute of Science, NIPER, Scripps Institute and National institute of Immunology. 

Thus Indian Institutes are more active in innovating new drugs than the domestic 

firms. 
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4.2. Regression Results 

Regression describes the dependence of a variable on one or more explanatory 

variables. It is done to predict value of dependent variable based on explanatory 

variables and/or explain effect of explanatory variables on dependent variable.  

Since there are multiple explanatory variables, multiple linear regression method 

is used, and the model is fitted using the ordinary least squares approach. The 

Ordinary Least square estimators (𝛽s) are BLUE (Best, Linear and Unbiased 

Estimator), which give unbiased and consistent estimates. 

 

The Regression Results obtained are as follows: (Fig.10)  
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4.3. Discussion and Conclusion 

 

It is clearly evident from the descriptive analysis of the data that firms from 

developed nations lead the drug innovations, and they actively protect these in 

India. Though Indian entities, notably Government bodies (Institutes), are making 

significant contributions in the field of new drug innovations, they lag behind their 

foreign counterparts from the West. 

It is also found that critical or deadly diseases also include lifestyle-related 

diseases, such as, cardiovascular, neurological, and even Cancer that is found to 

have lifestyle connection. The inventions are found to target such diseases as well 

as general Infections and AIDS, which are the two most deadly diseases. 

 

While analysing the regression results, the linear regression model is found highly 

significant with F statistic at 10.49 (prob> F = 0). The explanatory variables and 

corresponding hypotheses are discussed as under: 

filingno coefficient is positive with small p-value .003, which means that with 

99.7% confidence it can be concluded that inventions from firms filing more 

patents target critical or deadly diseases. This disproves Hypothesis 1 (Inventions 

from Firms filing more patents do not target deadly diseases).  

apptype coefficients are positive with small p-value (0 and 0.001),with the 

coefficient for institutes being higher and more significant than that for firms. It 

means that inventions from Institutes target critical diseases more than the Firms, 

though both institutes and firms’ coefficients are significant as against that of 

individuals. This disproves Hypothesis 2 (Inventions from Firms do not target 

deadly diseases).  

year coefficient is negative with p-value .318. This means that year is not a 

significant variable when it comes to our hypothesis. Hence, environmental 

favourableness has weak significance in its association with inventions targeting 

critical diseases. 
 

country coefficient is positive with small p-value .003,which means that inventions 

from OECD firms (applicants) target deadly diseases as against the non-OECD 

firms or applicants that are predominantly Indian . This disproves Hypothesis 3 

(Inventions from OECD countries do not target deadly diseases). 

Some important points regarding the model to be noted are as follows:  
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 Prob>F = 0 : Shows that the model is significant 

 Residuals and R-squared (low value): Indicate that fit is low, and variation 

between observed and estimated values is high. Hence, although the model 

is significant, lot of variance is unexplained.  

 VIF (Variance Inflation factor): Low individual and mean values indicate 

that explanatory variables are independent for all practical purposes as 

these do not show multicollinearity. 

 There is a marked predominance of OECD applicants, which means that 

inventions for products are originating in the developed countries. The non-

OECD applicants are overshadowed by the Indian entities. 

 Finally, there are more than a thousand unique patent applicants and 

several applicants fewer patents, which shows the market is highly 

disintegrated. 

 

Hence, innovations in the new era following patent reforms are definitely targeting 

critical or deadly diseases. Moreover, role of Government and academic Institutes, 

both Indian and foreign, is notable in innovating drugs that target deadly diseases. 

Further, firms from developed nations are also actively bringing (protecting) their 

innovations in India that target such diseases. It can be therefore concluded that 

though innovation and patenting are strategic issues for firms, firms innovate new 

drugs that have immense potential for human benefit. It is also established that 

Government and Academic Institutes innovate drugs that target critical diseases 

more prominently than the firms. Reasons for such distinct contribution may lie in 

the social orientation of such institutes. 

However, domestic firms along with other non-OECD innovators lag behind their 

western counterparts in innovating drugs meant for such diseases. This is a cause 

for concern, and the Government has to look into this issue. 
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5. Recommendations, Suggestions for future implementation 
 

As it has been established, innovation output is associated with drug innovations 

targeting critical diseases. It is also established in earlier researches that 

innovation output has close association with firm resources and R&D expenditure 

of firms. Hence, Government has to take steps to encourage domestic firms to 

invest more in R&D and make available to firms resources that will enhance their 

capabilities, which will further lead to increased drug innovations targeting Indian-

specific critical or deadly diseases. Also, domestic firms with increased R&D 

capabilities will be more competitive and crucial to the nation’s economy. 

Since Government bodies and academic Institutes are found to be associated with 

innovating drugs targeting critical diseases, public-private partnerships or tie-ups 

can be envisaged. This will not only directly pool resources of domestic firms with 

government resources, but will also bring R&D expertise to wanting firms. Such 

industry-institute partnerships are common in the developed nations, and the 

same is also observed in the data where several inventions were jointly held by 

foreign institutes and MNCs. Thus, a pro-active approach is desirable in this regard. 

Finally, several individuals were noted as owners of innovations belonging to 

almost all disease categories, including the critical ones. Such innovators should be 

encouraged more, and venture capital funding and incubation centres should be 

made readily available to these. In fact, ‘single-window’ systems should be 

promoted to enable the innovators to innovate and work their inventions. 

 

The main issue during the research was the constraint on time. As the time for the 

internship was 10 weeks and the magnitude of data for research was huge, I had to 

limit my scope according to the available time. For example, innovation of firms 

has been based on the number of filings they have made. This variable could have 

been made richer for the research by including R&D expenditure of firms, Firms’ 

size and resources. Similarly, countries’ innovation climates could have been 

included as a variable in this research. Further, instead of simple fixed-effects 

regression analysis, time-series panel data analysis could have been carried out to 

also account for time-variation. These can be taken up for future work. 

Hence, some important recommendations for future research include: 

• Firms and institutes to be more closely studied in respect of the following, 

– R&D expenditure 

– Firms’ size 
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– Performance of firms and financial indices 

• Government contribution to patents should be studied at a closer level, such 

as, innovation and investment climate, institutional support etc. 

• More country-specific study with respect to their respective innovation 

climates and policies (Here classification was OECD/non-OECD) 

• To account for variability due to time or year-effects  

• Detailed classification of diseases in specific Indian context (Here many 

diseases were clubbed together, and the classification was in broad global 

context)  

• Accounting for heteroscedasticity of data i.e. variability of a variable being 

unequal across the range of values of a second variable that predicts it. 

• To consider more control variables, such as, macro-economic variables and 

firm-specific variables. 

Such enrichment will not only yield better, robust estimates with good fit, but are 

also expected to throw better insights on the innovation phenomena in India, 

particularly with regard to new drugs and their impact on public health. 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 

  
 
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 26 
  
 

6. References 
 

• Pakes and Griliches, Patents and R&D at the Firm Level, 1984 

• Chatterjee and Arora, Patent Reform and the Emergence of a Research-

Driven Pharmaceutical Industry in India, 2008 

• Sudip Chaudhuri,, FIVE YEARS INTO THE PRODUCT PATENT 

REGIME:INDIA’S RESPONSE (UNDP), 2010 

• Anand Nandkumar, Patently Different? How Does the Strength of Patents 

Influence Globalization of R&D, 2011 

• Ghai, Patent protection and Indian pharmaceutical industry, 2010 

• Shamnad Basheer, The “Glivec” Patent Saga , 2009 

• Enrico Bonadio, Compulsory Licensing of Patents: The Bayer/Natco Case, 

2012 

• P Dhamija et al, Trends and economic stress: a challenge to universal access 

to antiretroviral treatment in India, 2009 

• ipindia.nic.in 

• www.ip-watch.org 

• www.ibef.org 

• Vital Stats report, 2010  



    
 

  
 
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 27 
  
 

7. APPENDIX  

APPENDIX A (Meetings) 

Meeting 1:  

Date: 01/04/2014 

Time: 12:00 to 13:45 

Duration of Discussion: 105 minutes 

Discussion 

 Overview of intellectual property rights 

 Patents system in India (Office hierarchy) 

 Three conditions in patent filing: 

o Novelty (a new invention) 

o Technical advancement 

o Industrially applicable 

 

 Purpose of patents: 

o Protective (to protect interests of the inventor) 

o Strategic (to prevent competitors) 

 Opposition to patents: 

o Pre grant stage 

o Post grant (till 1 year) 

o Post grant (1 year till lifetime) 

 Patents and pharmaceutical industry 

 

Action Items before next discussion: 

 Study of given materials on IPRs and Patents 

 Preliminary analysis of Product Patents in Pharmaceuticals granted by 

Indian Patent Office from 2005 to 2013 

 Preparation of a preliminary excel doc with required changes 
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Meeting 2 

Date: 09/04/2014 

Time: 10:30 to 13:00 

Duration of Discussion: 150 minutes 

Discussion 

 Insights into patent system and the pharmaceutical industry 

 Derivatives of chemicals and importance in the pharmaceutical industry 

 Supreme  Court ruling on Gleevec (landmark Novartis case) 

 Review of work done in details 

 Feedback on the work done 

 Discussion on the tentative list of variables 

 

Action Items before next discussion: 

 Minor changes to existing data (introduction of nominal variables ) 

 Selection of top thirty firms for further analysis 

 Identification of primary disease targeted by the patent (for close to 4500 

patents) 

 Reference of study: ipindia.nic.in 

 Identification of the route of the patent (International or otherwise) 

 

 Meeting 3 

Date: 22/05/2014 

Time: 10:30 to 13:00 

Duration of Discussion: 150 minutes 

Discussion  

 Discussion on variables to be taken for quantitative analysis 



    
 

  
 
Copyright © 2014 Rakshak Foundation. All Rights Reserved.                        Page | 29 
  
 

 Government  ruling on Glivec (landmark Novartis case) and Compulsory 

License case of Bayer vs. NATCO 

 Review of work done (disease analysis of 4500 patents) 

 Feedback on the work done 

 For dependent variables, innovative inclination of firms, origin (OECD or 

non OECD) and disease targeted to be major points 

 Discussion on structure of final report 

Action Items before next discussion: 

 Data cleanup for last stage of analysis 

 Starting of the final report (hypothesis, literature etc.) 

Meeting 4 

Date: 28/05/2014 

Time: 10:30 to 13:00 

Duration of Discussion: 150 minutes 

Discussion  

 Discussion on variables to be taken for quantitative analysis 

 Review of work done (disease analysis of 4500 patents) 

 Feedback on the work done 

 Discussion on trends to be analysed for the report 

 Discussion on papers to be read for preparation of final report 

 For dependent variables, innovative inclination of firms, origin (OECD or 

non OECD) and disease targeted to be major points 

Action Items before next discussion: 

 Data clean-up for last stage of analysis 

 Preparation of the final report (hypothesis, literature etc.) 

 Quantitative analysis and final results to be discussed 
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APPENDIX B 

Charts and tables 

Fig.11: Organization Structure 
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“The highest measure of democracy is neither the 

‘extent of freedom’ nor the ‘extent of equality’ but 

rather the highest measure of participation.” 

- A.D. Benoist 

 

Rakshak Foundation creates awareness domestically and internationally 

about the rights and responsibilities of citizens towards the society and 

state. Rakshak engages in and supports social and scientific research on 

public policy and social issues. 

 

 

     GET INSPIRED               IDENTIFY YOUR PASSION           GET INVOLVED 

 

Email: secretary@rakshakfoundation.org 

Website: www.rakshakfoundation.org 

 

Disclaimer: This report is an outcome of a student project and the content of this report represents the views of its author. 

Neither the report nor any of its parts represent the views of Rakshak Foundation and/or any of its affiliates and officials in 

any capacity whatsoever. The figures and facts used in the report are only suggestive and cannot be used to initiate any legal 

proceedings against any person or organization. However, the author shall be extremely grateful to acknowledge any 

inaccuracies in the report brought to author’s notice. Please email your suggestions/concerns to:  hr@rakshakfoundation.org] 
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