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ABSTRACT

The Indian pharmaceutical industry initially, goved by the Patents Act of 1911,
allowed the MNCs to take advantage and they paddmavily in the country and the
indigenous firms were legally prevented from maotifang most of the new drugs
introduced by the transnational corporations (TNdlg)ng the life of the patent. The
Patent Act of 1911, amended in 1970 provided ptmecfor the processes of
manufacturing the drug for seven years from the @éffiling the application or for
five years from the date of the grant of the paténivas harshly criticized by the
multinational companies operating in India at ttiate on the grounds that it would
reduce the incentives for investments in that seétdarge number of indigenous and
smaller enterprises entered the market and compeithdexisting firms.over the
years, it became a much more fragmented industmg. deriod 1970-95, generally
known as the pre-TRIPS period, has been considesea flourishing phase of the
Indian pharmaceutical industry.

The scenario changed after world trade organizgiiéhO), 1995 and India, being a
signatory member of WTO, adopted TRIPS. Under TRI&S countries have to
provide for protection of product patents from Jamyul, 1995. Developing countries
like India, which did not have a regime of prodpatents, could take advantage of a
transition period of ten years until January 1,2Q8owever, perceptions about IPRs
in India also changed over time and a paradignt siti€urred in the industry and
caused a marked shift in India’s policy around 1998 Industry bodies and various
groups changed their stand and now took a pro-paiew. Accordingly ‘The Patent
Act 1970’ was amended and under the Patents (AmentJrAct, 2005 patents are to
be granted both for products and processes fothallinventions in all fields of
technology. As a result, reverse engineering pos&b, hitherto available to the
pharmaceutical industry, will only be limited toose drugs that will go off-patent.
The period 1995-2008 (i.e., the post-TRIPS perisdjhus very important for the
pharmaceutical industry of India. In the above lolof, the present study examines
the impact of TRIPS on the pharmaceutical industrindia in the the post-TRIPS

period in terms of patents, R&D and exports.
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The analyses have been done at the industry lavehe level of selected leading
pharmaceutical companies and also for the samplegwf 100 firms selected from
the north west region of India. The results ofitidustry level data depict that patents
have increased in the pharmaceutical industry dfalrn the post-TRIPS period.
Growth of R&D of the industry as a whole has beghér in the post-TRIPS period
as compared to the pre-TRIPS period. Growth of #xpe also higher in the post-
TRIPS period as compared to the pre-TRIPS peribé. résults of the present study
also show that patenting activities of the leadpiarmaceutical companies have
improved consistently. Not only the patent filingshincreased, the patents granted
have also increased in the post-TRIPS period. éhdase of ANDA filings with
USFDA and DMF filings, the situation has dramaficahanged in the last few years.
Now, besides Ranbaxy and DRL, other firms like €iphd Sun Pharmaceuticals,

Cadilla, Aurobindo and Glenmark are also increagihdA and DMF filings.

The firm level analyses of the north west regiopickethat the firms have reported a
shift to better technology, an increase in in-hol&&D, enhancement in the

proportion of turnover spent on R&D, enlargement dfie number of products

introduced and augmented sales. The analysesedlsotrthat the firms in the north

west region of India are preparing themselves ler ¢thange, they do not perceive
Schedule M as a hasty decision and are not threditieyy MRP based excise duty on
the existing prices although the existing literatdoes not support it (Cygnus, 2006;
Dey, 2007; Jaisankar, 2007; Jaikumar, 2008). Theselts have further been tested
by the regression analysis. Overall results degicimprovement in patenting, R&D

and exports in the post-TRIPS period.
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CHAPTER - |
INTRODUTON

1.1 History of the Indian pharmaceutical industry

The Indian Pharmaceutical Industry is about 12Gs/eld. Production of modern
medicine by indigenous units started with the sgttip of the Bengal Chemical
and Pharmaceutical Works in Calcutta (1892), whiedis followed by the
establishment of the Alembic Chemical Works in BEr¢1907) and the Bengal
Immunity in 1919. At that point of time, the Paterct of 1911 was in practice,
which facilitated patenting all the known and pbksi processes of
manufacturing a drug besides patenting the drugf.itforeign multinational
corporations (MNCs) were quick to take advantagethiod provision. They
consistently imported bulk drugs from their homeumtnies and produced
formulations in India, contending that locally dahie bulk drugs were not of the
desired quality. They also patented heavily in ¢bantry (Kamath, 2002). The
indigenous firms were legally prevented from mantifeing most of the new
drugs introduced by the transnational corporatid$Cs) during the life of the
patent secured by the latter, i.e., for 16 yeantsichv could be extended to a
maximum of another 10 years if the working of thatemt had not been
sufficiently remunerative to the patentee. The detindirms were also forbidden

from processing a patented drug into formulationsnporting it.

As a result, at the time of independence, the imgusias dominated by
multinational corporations and the prevailing dprges were among the highest
in the world (Henderson, 1997). Between 19479%7percent of the 1704 drugs
and pharmaceutical patents in India were held bgiga multinational enterprises
(MNEs) which controlled 80 percent of the marketulfey, 1999). To study
patents and provide suggestions on the type ofnpatestem that India should
implement, two expert committees were establisiredhdependent India. The
Patent Enquiry Committee (1948-50) reported thidue ‘Indian patent system has
failed in its main purpose, namely to stimulateeintions among Indians and to
encourage the development and exploitation of newveritions for industrial
purposes in the country so as to secure the benieéiteof to the largest section of
1



1.2

the public” (pp 12). The second committee, knowrthes Ayyangar Committee
(1957-59), noted that foreign patentees were aicgupatents not “in the interests
of the economy of the country granting the patenwith a view to manufacture
there, but with the object of protecting an expudrket from competition from
rival manufacturers particularly those in othertpaf the world”. Thus India “is
deprived of getting, in many cases, goods at chreppees from alternative
sources because of the patent protection grantelhdia” (Ramanna, 2003).
These reports concluded that foreigners held 8ped@ent of the patents in India
and were exploiting the system to achieve monopok®ntrol of the market. The
committees therefore suggested that a patent systeon focused on access to
resources at lower prices would be beneficial thanThe Patent Act of 1970 was
based on the recommendations of these committees. ACt found support

among domestic firms and various political parirekdia.

The Patent Act 1970

The Patent Act of 1911 was amended in 1970, whachecinto force in 1972. The
1970 Patent Act provides protection for the proesss manufacturing the drug
for seven years from the date of filing the applara or for five years from the
date of the grant of the patent. Under this Actyame process that was used in
the actual manufacturing could be patented. Thevdioiction of the Patent Act
1970 was perhaps the single most significant polimyiative taken by the
government that laid the foundation of the moddrarmaceutical industry.

Meanwhile the drug price control order (DPCO) 19418p acted as a disincentive
to multinational corporations (MNCs) as it set dieg on the overall profits of
the MNCs. Later, even when the DPCO reduced ite@me, threat of ‘reverse-
engineering’ kept subsidiaries of MNCs operatingnidia away from introducing
new products in the Indian markeéfthese changes brought a revival to the
pharmaceutical industry of India. More units largersize and capacity were set
up in the 1970s and 1980s and started producingsdmnwhich were primarily
imported till then.



1.3 Growth of the Pharmaceutical Industry in the pre-TRIPS period (1970-95)

These policy interventions brought radical transfations in the Indian
pharmaceutical industry. The policy changes remoeatty barriers in the
industry. A large number of smaller enterpriseeesd the market and competed
with existing firms.over the years, it became a much more fragmentagsind
In 30 years there was a ten-fold increase in thebmu of firms producing

pharmaceuticals (Kamath, 2002).

The production of drug formulations grew at an ager annual rate of 14.4
percent between 1980-81 and 1992-93; the negati@nte of trade in bulk

drugs and drug formulations that prevailed throughbe 1970s and 1980s was
turned into a trade surplus by 1990 (Fink, 2000).

The period 1970-1993 also saw a declining markatesiof TNCs in India. In
1970, Indian-owned firms held a share of only 1042&cent of the total
pharmacy market, TNCs accounted for the remain®®® percent. By 1980,
Indian firms and TNCs had an equal share of abOypeéscent; by 1993, Indian
firms had raised their share to 61 percent (Fin@020In 1996, of the top ten
firms in pharmaceutical sales, six were Indian $imather than the subsidiaries of

foreign multinationals (Lanjouw,1998).

By 1991, Indian firms accounted for 70 percenthaf bulk drugs and 80 percent
of the formulations produced in the country. (Lanjl998). Domestic firms
produced about 350 of the 500 bulk drugs consumehle country. Employment
in the pharmaceutical sector was estimated to heaehed almost half a million
by 1995 (Lanjouw,1998). As a result of the impleta¢ion of this Act the
number of patents granted per year fell by thnesrtgrs over the decade (1970-
71 to 1980-81) from 3923 in 1970-71 (629 Indian lmppts, 3294 Foreign
applicants) down to 1019 in 1980-81 (349 Indiar€) tbreign) (Lanjouw,1998).

The period 1970-95, generally known as the pre-BRpEriod, was a flourishing

phase of the Indian pharmaceutical industry.

3



1.4 WTO and TRIPS

The scenario changed when the World Trade OrgaoizafWTO) was
established in 1995 as a successor to the gergnedraent on tariffs and trade
1947 (GATT-1947). India was a founder member of @&TT-1947 and the
WTO-1995. Being a signatory member of WTO, Indid bagned on to TRIPS.

1.4.1 World Trade Organization ( WTO)

WTO is the principal international organization gaving multilateral trade
among members. The WTO administers the implememtatf a set of
agreements, which include the General Agreemernitaniifs and Trade, other
agreements in the goods sector and, in additiomeagents in two other areas,
i.e., trade in services and Trade-Related IntelbdcProperty Rights. The WTO
agreements were negotiated on the basis of a ésingiiertaking’ which implies
that membership to the organization obligates teeptance of the results of the

Uruguay round of multilateral trade negotiationsh@ut exception.
1.4.2 Trade-Related Intellectual Property Rights (TRIPS)

The agreement on Trade-Related Intellectual PrgpRights (TRIPS) is an
international treaty by the World Trade Organizat{§vTO), which sets down
minimum standards for most form of intellectual peaty (IP) regulations

within all member countries of the World Trade Qrgation.

1.4.3 Requirements of TRIPS Agreement

Under TRIPS, all countries have to provide footection of product patents
from January 1, 1995. Developing countries likeidndvhich did not have a
regime of product patents, could avail themselviea transition period of ten
years - until January 1, 2005, via Articles 65(2)d a65(4) of the TRIPS
agreement, to affect the switch over. However, dket advantage of this
transition period of ten years, some conditionsemevied which have been
elaborated in Articles 70(8) and 70(9) of the TRIRf3eement.



1.4.3.1 Mailbox

Article 70(8) of the TRIPS Agreement reqdiradia to provide “a means” by
which product patent applications could be filednir January 1, 1995. Such
applications were to be examined only from the détéanuary 1, 2005; till then
the applications would be kept in a “mailbox”. Theailbox system mandates
such a facility for the interim period or until theroduct-patent facility is

introduced.
1.4.3.2 Exclusive Marketing Rights (EMRS)

According to article 70(9) of TRIPS, during thertsitional period, EMR is to be
granted for a period of five years from the datelofaining marketing approval
in that country or until a product patent is granta rejected, whichever is
shorter. It means that India should receive patemplications for

pharmaceuticals and agro-chemicals from Januad®d5 and that, exclusive

marketing rights should be granted to an applioaht applies for those rights.

The following criteria are to be fulfilled fgranting EMR:
* A product patent has been granted in any WTO cguntr
» A patent application has been filed in any WTO douron or after
January 1, 1995.
» Marketing approval has been obtained in that cguntr
* An application for a product patent should havenbided in India on or

after January 1, 1995 under the mailbox facilitgemarticle 70(8).

Developed countries emphasized that TRIPS shoulsdded to GATT because
less developed countries (LDCs) were imitating ithovations of developed
countries. LDCs, on the other hand, stressed tR#P3 should not be added to
GATT because it will lead to an alarming increase the prices of
pharmaceuticals on one hand and will cause harmgto-tech infant industries
on the other. Ultimately, TRIPS was added to theTGAreaty at the end of the
Uruguay round of trade negotiation in 1994. Devetbpountries further stressed

that establishing strong intellectual property tigglvould actually benefit the

5



developing countries by encouraging foreign diréaotestment (FDI), the

transfer of technology gearing domestic researchd@velopment (R&D).

Domestically and internationally India resisted fooming to TRIPS and refused
to comply with its provisions earlier. The reasoasvthat The Indian Patent Act
of 1970 had continued to govern the IPR regimendtid over the last 30 years
which was really a prosperous phase of the Indrarrpaceutical industry. That
was the only reason that India did not revise d@ept laws as required by TRIPS
in spite of bilateral and multilateral pressure réee@ by The United States of
America to change its patent laws. (Ramanna, 2088)simple reason was that
to conform to TRIPS, India would have to revise afiehe main aspects of its
patent policy that only process and not producemiat would be granted to
pharmaceuticals and agro chemicals. Moreover atirtteznal level, industry
groups also resisted any attempt to join intermatidreaties that would lead to
change in the existing policies. For example, IDM@Andian Drug
Manufacturers’ Association), a major pharmaceutiobby in India and FICCI
(Federation of Indian Chambers of Commerce andding the most influential
representative of Indian industry at the time, wareng proponents of India’s
Patent Act, 1970(Ramanna, 2003).

1.5 Changing Paradigms, Perceptions and Pragmaticdaut IPR

However, perceptions about IPRs in India changeat tmne. It was only due to
changing perspectives that a paradigm shift ocdurreéhe industry and caused a
marked shift in India’s policy around 1998-99. Isty bodies and various
groups changed their stand and now took a pro-paiew (Ramanna, 2003;
Rangnekar, 2005). The CIll (Confederation of Indladustry), ASSOCHAM
(Associated Chambers of Commerce and Industry @i)rand even FICCI, the
most influential representative of Indian industrgpw started favouring
intellectual property rights. For example, the Cliook the position in its
statements before the Gujral Committee (a comméstablished by the Indian
parliament to solicit views and prepare a reporttio@ impact of the WTO
agreement on India) that India was not able torgletvant technology due to the
absence of product patents. ASSOCHAM also tookoapptent view before the

Gujral Committee and stressed that India needestrémgthen its patent laws in
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order to attract foreign direct investment (Ramank@02; Ramanna, 2003,
Rangnekar, 2005).

At this time, FICCI, the erstwhile strong proponetindia’s Patent Act, 1970,
also began openly to promote strengthening thenpdssvs. On the political
front, political parties and industry groups hadvrgtarted favouring intellectual
property rights in the wake of economic reformse Bhartiya Janata Party after
coming to power in 1998 abandoned its oppositiopati@nt reform and adopted a
pro-patent position. Even some domestic firms ke Reddy’s laboratories and
Ranbaxy, who had prospered under the existing pateacture, now started
visualizing significant avenues for profit from timew patent regime. Another
domestic constituency promoting change emerged tapnindian research and
scientific institutes, who had also felt that Ind@uld benefit from patents rather
than publications only. As a result, a marked shifindia’s policy occurred
around 1998-99 (Ramanna, 2002; Ramanna, 2003; Rkagf005).
Accordingly ‘The Patent Act 1970’ was amended.

1.6 Amendments in The Patent Act 1970

Three amendments were made to the patent Act 19FDawiew to fulfilling

India’s obligation of the TRIPS requirements.
1.6.1 The Patents (Amendment) Act 1999

In compliance to the provisions of the transitioaslangement and protection of
existing subject matter as per Articles 65 and YO'RIPS, India notified an
amendment to the Patent Act 1970, by proposing iatrdducing exclusive
marketing rights (EMRs) provisions on January 1,98.9 However, this
notification failed to receive assent of the pamént and lapsed thereafter.
Consequently, India was dragged to the disputdesstnt body (DSB) by the
United States and European Union. On receiving &dverse judgments from
DSB, India successfully enacted th& amendment introducing the EMR
provision retrospectively from January 1, 199A. non-obstante clause was

introduced through sub-section 2 of sectionfSthe Patents Act 1970 and



the same was linked to the newly introduced arafMA, section 24 A to 24 F
thereof. The criteria for qualifying for EMR as per chapt®A have been as

follows.

1. A patent application/specification with theigiefor a patent for an invention
covering an article or substance on the basagpfopriate tests conducted on
or after January 1, 1995 is filed on the counthere the invention has
been claimed. The said country should have aesdion- country status vis-a-

vis India as on the date of filing.

2. Filing a patent application for a patentald@ention in India (as above) for
the method or process of manufacture of theention relating to the

identical article or substance and obtaining atgrha process patent in India.

3. Granting an approval to sell or distributee article or substance from the

appropriate authority in India.
4. Applying for an EMR in India, attaching:

(@) details of the product patent granted inveoion country;

(b) details of process patent granted in India;

(©) details of marketing approval granted in Indiad a

(d) copy of the product patent (mailbox) applmag filed in India for
an identical product for which process pateahd marketing
approval has been granted to the same appliedio has filed the

same patent application.

1.6.2 The Patents (Amendment) Act, 2002

The Patents (2nd Amendment) Act, 2002 amendedeheittbn for ‘invention’

as follows.

« Section 2(1) (j) defines ‘invention’ as a npwduct or process involving

an inventive step and capable of industrial apfilio.

Other features of The Patents (2nd Amendment) 2082 are as follows.



* Micro-organisms were made patentable underi®@ect3 (j) of The

Patents Act, 1970 from this amendment.

* The patentterm has been extended to 20 yearalf fields of inventions

from the date of filing of application throutfte substitution of Section 53.

 The Patents (2nd Amendment) Act, 2002, deldtecrovision ‘license of

right’ from the compulsory license options, fORIPS compliance.

* Reversal of burden of proof under Section 104-Albeen inserted.
e« The Patents (2nd Amendment) Act, 2002 incorpdratiee research

exemption under Section 107-A.

1.6.3 The Patents (Amendment) Act, 2005

The Patents (Amendment) Act, 2005 seeks to complietka’s full-scale
compliance with the TRIPS agreement. The Act hasdtfiect of invalidating
section 5 of the Indian Patent Act 1970 which gednbnly process patents for
food, medicines and other drug substances. UneePétents (Amendment) Act,
2005 patents will be granted both for products mmttesses for all the inventions
in all fields of technology. As a result, reversgyi@eering possibilities, hitherto
available to the pharmaceutical industry, will bailed to those drugs that will
go off-patent. The other implications for the phaosutical sector under this new

patent system are as follows.

The Act introduced Section 92 (A) of the Act whidkals with compulsory
licensing of pharmaceuticals for export purposdss Tis meant to facilitate the
Indian industry to continue supplying cheageneric versions of patented
drugs to those LDCs that do not have adegdamestic manufacturing

capabilities.

The Patent (Amendments) Act, 2005 has also omattegbter IVA and sections
24A to 24F of the original Patent Act 1970, dis@ouming EMR provisions (as

the product patent regime has been made opergtional

The patent term will be twenty years from the datehe application under

Article 33 of the TRIPS agreement (compared tosnen years term under the
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1970 Act), which is applicable to all the membeumties and thus rules out all
the differences in the protection terms prevailifrgquently in different

countries.

e Patents will be granted irrespective of the facethlr the drugs were produced
locally or imported from another country. Althoughe grant of the patent
excludes unauthorized use, sale or manufactuteegbatented item, yet there are
clauses which provide manufacturing or other sughits of the patented item to

a person other than the patent holder under Aréitle

e Under Article 34, the onus of proving on the legamplaint that the process
used by another enterprise is totally differennttize patented process would lie
with the defendant and he will have to prove treatdnot guilty of infringement.
(In the 1970 Act, the responsibility was with tretgnt holder).

This is the broad framework which will guide theapimaceutical industry of

India in the WTO regime.

1.7 Pharmaceutical Industry in the Post-TRIPS Period {995-2008)

The period 1995-2008 (i.e. the post-TRIPS periaay the strongest performance
of the Indian pharmaceutical industry on sevemahts. TRIPS compliance of the
intellectual property right regime has not redudee innovation capacity of the
domestic pharmaceutical industry which has visedlizan increase in both
research budget and patenting. The recent surgatant applications in India in
the post-1995 period has now received attentiopoiicy analysis. It provides

important data for evaluating the potential for @éwstic actors to adjust to the
new patent regime. The number of patent applicatidad in the Indian patent
office had risen approximately 150 per cent in 2987from 1993-94, crossing
the 10,000 mark for the first time in 1997-98 (Raima 2002). Even after that,
the trend of patent filing in our country has beeareasing tremendously. In
2008, a total of 35,218 patent applications weledfi6040 from domestic and
29,178 from foreign applicants (WIPO, 2009). Theniver of patent applications
filed in the Indian Patent Office has risen appmnuaiely 420per cent in 2006

from 1995 (WIPO, 2009). In terms of the number dETP international
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applications (IAs) filed in 2008, India stood at™®osition. (PCT Yearly
Review, 2008)

The pharmaceutical industry is also showing goodopmance in terms of
exports. It is one of the top export items fromi#gneccounting for more than 4
percent of India’s total exports in 2006-07. Exppmhich constitute around 50
percent of the industry’s total production, havevgn at an annual growth rate of
14 percent in the last decade. Major export marketkide highly regulated
markets such as USA, Germany, UK and Canada. Eusoffee biggest export
destination for Indian pharmaceuticals accountorgtiore than 30 percent of the
total exports, followed by the Americas region (@ércent). The players are
changing their R&D strategy from ‘reverse enginegrio ‘patent driven’. R&D
expenditure as a percentage of sales, which stomcand 2 percent in 1993-94,
increased to around 5 percent in 2005-06(Occasipapér by Export-Import
Bank of India, 2007).

It is only with an increase in R&D spending thatlibn companies could file
large number of drug master files(DMFs) and ablatexd new drug applications
(ANDAs) with US FDA because filing of DMFs and suittng of ANDAs

involve R&D efforts. Indian pharmaceutical companiarted filing DMFs in

the US around the 1980s, but until the late 1966a%; a few DMFs were filed.
Since then the rate of filing has accelerated. dtyg Indian pharmaceutical
companies are increasing the number of regulatting$ such as DMFs and
ANDAs as these enable them to manufacture and mdrkes in the regulated

markets such as the United States and Europe.

In the above backdrop, the present study examimesmpact of TRIPS on the
pharmaceutical industry of India in the post-TRIPSiod in terms of patents,
R&D and exports at the industry level and at theelleof the selected leading
pharmaceutical companies. These companies areanpaXy; ii) Dr. Reddy’s
Laboratory (DRL); iii) Sun Pharmaceutical Industrieimited; iv) Wockhardt
Limited ; v) Cadilla Healthcare Limited; vi) GlenmkaPharmaceuticals Limited
;vii) Torrent Pharmaceuticals Limited; viii) Cipland ix) Aurobindo Pharma.
11



These companies have been selected on the bathisiotales and profitability
ratios. These companies also figure in the listopf twenty key players in the
Indian pharmaceutical industry in 2008, as givem ireport jointly prepared by
the India Brand Equity Foundation (IBEF) and E&stoung Pvt. Ltd.

The study also includes the impact of TRIPS affitine level by taking a sample
of one hundred firms selected from northwest Indilais involves comparative
analysis of patents, R&D and exports of small fimisa-vis medium and large

firms.

1.8 Objectives of the Study

1.9

The broad objectives of the study are to study pbst-TRIPS scenario in

pharmaceutical industry of India by:

1) analysing the patenting activity in the pharmaical industry of India in the
post-TRIPS period;

2) analysing the R&D in the pharmaceutical indusiiyndia in the post-TRIPS
period; and

3) analysing the exports in the post-TRIPS periodhie Indian pharmaceutical

industry.

Significance of the Study

The study would be unique in the approach tryinggitee an integrated and
holistic view of pharmaceutical sectoral trendsthie post-TRIPS period with
reference to patents, R&D and exports. The studyldvdnelp to portray a
detailed picture of the Indian Pharmaceutical Inguss a result of TRIPS

compliance.

The study shall build upon earlier studies donehistopic and contribute to the
already done work, especially in the terms of datalysis and recommendations.
The research work shall also serve as a refereoceintent for all future

researches in the similar subject or related arBass, the study on this critical
sector of Indian economy, i.e., the pharmaceusieator would be quite relevant
and significant not only for the industry but alew academic and government

policy makers.
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1.10 Organization of the Thesis
Chapter | — Introduction

This chapter gives a brief history of the pharmécalindustry of India. While
explaining the flourishing phase of the Pharmacaltindustry in pre-TRIPS
period, it tries to focus attention on the changpegceptions about IPRs that
caused a paradigm shift in industry leading toiticéusion of TRIPS in the WTO
agreement. This chapter defines the objectivedh@fstudy. It also includes the

significance of the study. Finally, it introducé® torganization of the thesis.

Chapter Il - Review of Literature

This chapter presents results from different erogiristudies done on the
pharmaceutical industry of India. The review heipsknow the direction of the
research being done. It is only after going throtiglse empirical studies that
research gaps could be identified and emphasisddoalfocused on the right

direction. This chapter also includes the needtferstudy.
Chapter Il - Research Design and Methodogy

In this chapter the methodology used for the sthdg been described. It
discusses the selection of samples and survey arehshen methods of data
collection. Further, this chapter explains the masitools and techniques used to
analyze the data. Development of the hypothesdsresearch questions also

come under the purview of this chapter.

Chapter IV — Results and Discussions

This chapter covers the study of fiest-TRIPS patenting scenario of the
pharmaceutical industry of India. At industry levél has tried to depict the
patenting scenario in the post-TRIPS period. Thdystuses the growth rates of
R&D and exports in the pharmaceutical industry mdi& in the pre and post-
TRIPS periods to see the impact of TRIPS on thehenTby taking some
selected leading large scale pharmaceutical corapanfi India, the study again
tries to analyse the patenting, R&D and export adenin post-TRIPS period.

The study has tried to analyse the performanceepharmaceutical industry in
13



the post-TRIPS period’hen through a firm level analysis of one hundiead

from the north west region of India, the study m@jpés to find out whether the
same results hold good for the sample firms sueybe data collected through
guestionnaire have also been analysed by factdysama@and multiple regression

for in depth analysis of the impact of TRIPS on liindian pharmaceutical sector.
Chapter V - Conclusions, Limitations andrurther Study

This chapter includes the major findings of thedgtult also covers testing of
hypotheses. Based on these, the study presentageate view of research. This
chapter also covers the limitations of the studg fimally suggests areas where

future research can be undertaken.
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CHAPTER — I
REVIEW OFITERATURE

The advocates of a strict patent regime suggestptioaluct patents will result in a
metamorphosis of the industry. It would lead to iacrease in the international
technology transfer to India by encouraging forefgms to relocate their R&D
units into this country because of its sizable pzfdbw cost and technically skilled
labour (Mashelkar, 2004). A few more studies havepsrted this view. However,

the empirical results of a few other studies appeato be supportive of this view.

Keeping this in mind, the present study classifies literature review in two

categories. Section 2.1 covers the studies supgomRIPS in the Pharmaceutical
Industry whereas section 2.2 covers the studiesesgmg concerns over strong
adherence to TRIPS. Section 2.3 presents the gapssearch and section 2.4

emphasizes the need for the study. Section 2.5sdwe concluding remarks.

The literature review has been divided into twdga
2.1 Studies supporting TRIPS in the pharmaceuticdlistry; and

2.2 Studies expressing concerns over strong adhetentRIPS

2.1 Studies Supporting TRIPS in the Pharmaceutical Indstry

Tancer(1999) found that when India liberalized her politgwards foreign

investment in 1991, there was a positive resporma tapital exporting countries.

Yet, the multinational pharmaceutical firms did marticipate in this. The major
reason underlying their decision was the absengehafmaceutical product patents
in India. Clearly, the intellectual property enviroent in a country affects the flow
of foreign investment, particularly in those indiues heavily dependent on
intellectual property protection. India is uniqguaa@ng developing countries as she
has a thriving Pharmaceutical Industry dedicatedortaviding healthcare at the
lowest possible cost. India’s growing pharmacetiedustry, however, is based on
reverse engineering of existing drugs, not on imtiee research. Following the
TRIPS agreement, India is obligated to provide rgjrgpatent protection to the
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Pharmaceutical Industry by 2005 and as such it exggct a positive response from

capital exporting countries.

The study by Smith (2000)reveals what the companies were doing to prepare f
2005 and beyond. The study predicts that althobghnew patent regime has the
potential to reward multinational corporations la¢ £xpense of Indian firms, even
then, the local firms are likely to benefit fronrister laws. By evaluating the
different strategies like technological strengtihgniredefining new drug discovery
and focus on export being adopted by the 12 lacge companies (4 MNCs and 8
Indian), the researcher predicts that Indian amC8l both will figure prominently
in the future of the pharmaceutical sector althoughomewhat changed form. The
2005 law will vault some Indian pharmaceutical camigs into globally prominent

positions.

Gupta (2000) examines the trends in patenting by India in US#e WTO. The
patenting activity from India has been analyzedtarms of pre- and post-WTO
trends. As per the study, private sector firmshimarea of drugs and pharmaceuticals
have shown the maximum interest in post-WTO patgntctivity in USA. The
results clearly indicate that there is a greattareby the Indian R&D organizations
to obtain patents in USA since the WTO has beabéshed.

Kamath (2002) cites that the 1970 Patent Act certainly helped tlomestic

companies to grow but it did not promote creativiys a result, the industry in
particular and the economy in general suffered gegight losses. In conclusion, he
writes that forthcoming and continuing changeshia law required by TRIPS are in
fact a blessing in disguise for an industry thaté$ to receive its true creative
potential. The researcher feels that such laws prerand reward creativity and

should be welcomed rather than opposed.

Lalitha (2002)on the basis of the SWOT analysis brings out ttiatmajor strength

of the industry is in process development nurtrgdhe Patent Act of 1970, which

has helped the industry to grow and has also tedetine consumers. On the basis

of this built-up capacity, in the WTO regime aldadia could benefit by the
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strategies of multinational corporations. But, diaoeously, efforts should also be
geared towards improving the domestic researctdamdlopment and increasing the
FDI in R&D. Care needs to be exercised in procestlie FDI cases, so that such
investments do not result in increasing the Figt se, but also contribute to

improving technology. Most importantly, the IndiRharmaceutical Industry needs
to assure the common public that in the proceggatfalization and in the pursuit of
new drug discovery, people’s access to medicindslam interests of the consumers

will not be adversely affected.

Ramanna (2003)explores thatexternal trade pressure was inadequate to ensure
compliance to TRIPS. This is clear from the faetttirom 1995-1998, India did not
revise its patent laws as required by TRIPS. It waly the changing interest of
industry groups by 1998-99 that were ultimatelytrinmiental in forcing the
government to implement full compliance to TRIPSI&an evolving a pro-IPR

constituency in India.

Kubo (2004) has examined the factors behind the observed rpattef R&D
expenditure and patenting by Indian pharmaceutioaipanies after the signing of
the TRIPS agreement in 1995. His study is based sample of 242 Indian
domestic pharmaceutical firms over the period 12882. The results show that
R&D intensity and the patent to R&D ratio have gesed after 1995. It also found
that vertically integrated firms, i.e., the firmsat produce both the bulk drugs and
formulations, are filing the majority of producttpat applications as well as a large
share of process patents than firms specializinguik drugs only. This may be
because the introduction of product patents hadatede the possibility of
opportunistic behaviour between formulation manufeas and bulk drug

manufacturers.

The study byGrace (2004) reveals that the prospects of changinglleateal

property in the Pharmaceutical Industry are extigmesitive for the future of the

Indian industry. The introduction of product pat&aw in India is already having an

effect on the product and market strategies ofamdirms. With the introduction of

product patents, Indian firms will have reducederaye options from the sale of
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drugs domestically, since generic copies of newergsl will become illegal.
However, to compensate for this revenue loss, imflians have already increased
their emphasis on exporting to the more profitablgulated markets. There is also
an increased focus on product innovation, withrast successful firms investing
an increasing amount in R&D including in partnepshivith MNCs and with
increasingly positive results. The study shows tred third of all FDA applications
came from India in 2003 and this number is expettdok one half in 2004. MNCs
have been interested in working with Indian firragracted by lower cost structure,

estimated to be one-eighth in R&D compared to wadtans.

Chadha (2005) has conducted a micro econometric studgdas a sample of 65
Indian pharmaceutical companies. The results shetva stricter patent regime has
stimulated patenting activity in the Indian Pharmaeal Industry as the number of
process patent applications has increased betw8&f2W4. The researcher opines
that harmonization of patent laws world-wide codplgth the recent expiration of a
number of blockbuster drugs has opened a windowopgortunity for Indian
pharmaceutical manufacturers who are known forrtekill at producing generic

versions of off- patent drugs at low costs.

The recent (third) amendment to the Patent Act,018¥ings India into full
compliance with its obligations under the TRIPS égnent. This amendment was
characterized by a relatively muted rhetoric andemarkable level of shared
consensus amongst campaigners and critics. Foculsirgely on domestic
compulsions, as opposed to the global, the studRéygnekar (2005)explores
whether the shared consensus sets too narrow adafm patent reform. The study
suggests that the limits to implementing TRIPS awqually on account of
ambivalence within the government with respectrteliectual property and the
changing self-interest of sections of the Indiamrphaceutical industry. Thus,
despite a favourable international climate in theaaof intellectual property, the
patent reform in India has been doubly constraibgdthe narrow agenda and

domestic factors.
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Chadha (2006)has pointed out that the export focus of Indiamgi, propelled by
the recognition of process patents in differentntoes, has made them penetrate a
number of countries based on their low cost strectlihey are now concentrating
not only on off-patent drugs but also on undertgldiontract researcfthe share of
pharmaceutical exports in total Indian exportséased from 2.20 percent in 1992
to 3.56 percent in 2002. The Pharmaceutical Ingustin the transition phase and is
ready to face new challenges that could bring majoanges in its business
environment. With stronger patent laws, contraséagch, joint ventures and clinical
trials at a fraction of the cost in India as conggato developed countries, India

seems to be the right choice for pharmaceuticaliREte near future.

Dhar and Gopakumar (2006) analyse the likely impact that the change in the
country’s patent regime could have on the Indianege pharmaceutical industry.
Although Indian firms are yet to make a mark in #nea of new drug discovery, the
firms seem to be on course for major developmemthis front, as is obvious by the
sharp increase in their patenting activity. Thelysisa shows that the leading firms
of the industry have been showing considerable miygra during the period 1995-
2004. Particularly noteworthy was the increaséhanR&D spending of some of the
leading firms, in particular, Ranbaxy and Dr Reddys a result, R&D intensities of
the firms have improved significantly. While the R&ntensity of Ranbaxy has
improved from 4.6 in 1995 to .3 in 2004, for Dr Kg it has improved from 2.0 in
1995 to 12.3 in 2004. The R&D efforts of the leadimdian firms have borne
considerable fruits as well, as market approval®ath the US and the UK, in

particular, have increased in the past few years.

The study byPradhan (2006)examines the impact of a stronger protection regime
for intellectual property on the exports of a temlogically imitative country, India.

The results obtained from OLS estimation of thenaeigted gravity Model indicate
that other things being equal, in the absence tdnpaights (IPR=0) India would
export about, on an average, $38,000 of pharmaedsitivhereas in the face of
providing maximum patent protection (IPR=5) glokalhdia’s export more than
doubled to about $82,000.To determine the extergxpbrt increase for different
levels of patent protection statistical simulatibas been undertaken and results
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obtained. The empirical analysis presented in thulys suggests that even an
imitative developing country’s exports need not megatively affected by the
strengthening of the patent regime globally and, fatt, in the case of

pharmaceuticals, India stands to benefit from magkpansion effects.

Mani (2006) in his study undertakes a detailed mapping othefsectoral system of
innovation of India’s pharmaceutical industry. Tétedy highlights that the TRIPS
compliance of the intellectual property right regirhas not reduced the innovation
capacity of the domestic Pharmaceutical Industnciwhas visualized an increase in
both research budget and patenting. The R&D expenediof the Indian
Pharmaceutical Industry has increased from Rs.564libn in 1988-89 to Rs.3775.1
million in 1998-99. The number of pharmaceuticakpés granted to Indian inventors
was 56 during 1995-99, which increased to 246 dgu2id00-04. However, it has not
made them work on R&D projects that may lead to dmsecovery of drugs for
neglected diseases of the developing world. Theareber feels that this is an area

where public policy support is still required.

The study byNauriyal (2006) shows that the changed patenting regime will
definitely have an impact on the business behavidysharmaceutical firms, both
foreign and Indian. While the foreign firms woullld to utilize the potential of the
Indian market through out-sourcing alliances anahgetition, Indian firms may also
prefer to follow a combination of the strategy ‘@eoate and Compete’, just to take
advantage of the increasing attractiveness of tbleay generic market. The study
also shows that the focus of R&D is likely to bermon ‘life style related diseases’

than on ‘tropical diseases’.

Chaturvedi and Chataway(2006) highlight that Indian firms are adapting
themselves to the changing environment. R&D is gacxed as the ‘survival kit’ in
the post-TRIPS scenario. The researchers obseatdrttlian firms are investing in
R&D not only for new drug discovery but also forvdping capabilities to

assimilate and exploit knowledge available extdynarhey are also positioning
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themselves as a partner of choice for technologyysaational and multinational

firms.

The study byBasant (2007 explains that a higher pharmaceutical price ikigtan

vis-a-vis India has not been because of the diffege in the intellectual property
rights regime between the two countries. The red&sdnnd it is that in India a weak
patent regime was combined with policies to redut@ket concentration, curb
monopolies and encourage bulk drug production,jaityt through public sector
investments. Moreover, the size of the Indian markeuld have lead to the
development of indigenous process capabilities. iMédle, in Pakistan, the same
patent policy has not been combined with policidspéed in India and since the

market size is much smaller, it did not have thaesaffect.

Gupta (2007) opines that the Indian Pharmaceutical Industry Rasiting
opportunities in the post-TRIPS period. Indian camips are increasing their rates of
DMF (Drug Master File) filings every quarter. Indiageneric players are also
increasing their participation in the advanced ratgk particularly the US.
Accordingly, ANDA (Abbreviated New Drug Applicatidnfilings with USFDA
(United States Food and Drug Administration) asoahcreasing in the post-TRIPS

period.

The study byRai (2008) investigates emerging firm strategies of the India
pharmaceutical companies to overcome the challepgsed by the new patent
regime. By taking a sample of 94 pharmaceuticahdir the study analyses the
strategic choices for Indian Pharmaceutical Ingusirthe post-TRIPS period. By
explaining the competitive strategies adopted ffigidint firms, the study also shows
that Indian firms are fully geared to face the pERIPS scenario. Since the issue of
affordability and accessibility to medicine to theor is a closely linked issue, the
study proposes to identify key growth drivers fbe tindustry and offers policy
suggestions to the government to create an enablismess environment for local

industry.
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Table 2.1: Major Themes of the Reviews Regarding 8tlies Supporting TRIPS
in the Pharmaceutical Industry

Issue Study Contributior
Changing interest of industry groups by 1-
Ramanna (2003) 99, were ultimately instrumental in forcing the
Changing perceptions government to implement full compliance pf

about TRIPS TRIPS and in evolving a pro-IPR constituency
in India.
Rangneker (200 The transformed Indian Pharmaceutice
Industry is itself looking for patent protection.
Tancer (1999) TRIPS policies get positive respoifisem
Flow of FDI capital exporting countries.
Chadha (2006) India is the right choice for pharengical
foreign direct investment in the near future.
Better  opportunitie: | Pradhan (200! India stands to benefit from market expans

for exports

effects.

Kubo (2004)

R&D intensity and patent to R&D ratio ha;
increased in India after 1995 for larg
pharmaceutical firms.

[OBL'A

Grace (2004)

Most successful firms investing an increas
amount in R&D including in partnership with
MNCs, and with increasingly positive results.

There has been an increase in the R&D

Dhar and Gopakumar spending of some of the leading firms, |n

Increase in R&D and| (2006) particular, Ranbaxy and Dr Reddy's. As |a

R&D intensity result, R&D intensities of the firms have
improved significantly.

After the establishment of WTO, there is |a

Gupta (2000) greater effort by the Indian R&D organizations
to obtain patents in USA.

Indian firms are investing in R&D not only f

Chaturvedi and Chataway new drug discovery but also for developing

(2006) capabilities to assimilate and exploit knowledge
available externally.

Positive and significant impact of the
Stimulation of | Chadha (2005) introduction of stronger patents on patenting
patenting activity activity.

Sunil (2006 Domestic Pharmaceutical Industry has
visualized an increase in both, research budget
and patenting

Gupta (2007) DMF & ANDA filings with USFDA are
increasing in post-TRIPS period.

Smith (2000 The 2005 law will vault some Indie
pharmaceutical companies into globally

Exciting opportunities

prominent positions.

in post-TRIPS period.

Lalitha (2002)

Strengths should be utilized to Wignfrom
opportunities.

Nauriyal (2006)

Foreign and Indian pharmaceutiégah$ may
prefer to follow a combination of the strategy
‘Cooperate  and Compete’, just to tak
advantage of the increasing attractiveness
the global generic market

of
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2.2 Studies Expressing Concerns over Strong Adherence TRIPS

Lanjouw (1998) expresses concerns over adherence to strong AtRsugh strong
IPRs are important to multinational corporationsdetiding where to locate R&D
facilities, there does not seem to be any competiason for them to locate in India
even after product patenting has been introducdthodgh strong intellectual
property rights may make the Indian environment enappealing to MNCs as a
location for R&D, it is unlikely that it will makea dramatic difference in their
choices. The simple reason is that although stiotejlectual property rights are
important to MNCs in deciding where to locate thBi&D facilities, given the
centralized nature of R&D and the fact that costs reot the paramount concern,
there does not seem to be any compelling reasonhtn to locate their R&D

facilities in India even after product patents available.

Srinivasan (1999)has clearly shown that higher price has nothingldowith the
effectiveness of the medicine and the patentedsdhaye the highest price. By
comparing the Tender Rates and Retail Market Raftégl basic drugs in 1998-99,
the researcher has shown that more than 80 pest#me medicines are overpriced.
The same medicine produced by a multinational catmm is sold at different
prices in different countries. He has proved it dpmparing the prices of drugs
marketed by Glaxo in India and Sri Lanka, whererdsallts show that in Sri Lanka,
the price increase ranged from 121 percent to pE@fent. The researcher expresses
the concern that globalization does not seem toiglise companies into selling at

even reasonably comparable prices in neighbouogities

Fink (2000)in a simulation study highlights some relevantialales that are likely
to determine the impact of pharmaceutical pateotegtion on prices in India. The
study clearly demonstrates that if future drug aNseies are mainly new varieties of
already existing therapeutic treatments, the impmdikely to be relatively small.
But if the newly discovered drugs are medicinalakrthroughs, prices may be
significantly above competitive levels and statielfare losses may be large. From
the view point of transnational corporations, pttdrprofits depend crucially on the
overall price elasticity in the therapeutic grolfthe demand is highly price-elastic
23



as one may expect in a low-income country with tiediinsurance coverage, TNCs
profits are likely to be small. However, if one égkinto account the possibility of
future changes in the Indian health care system., ¥he opening of medical
insurance provision to private competition, it maguce the price sensitivity of

demand and patent holders’ profits could increabstantially.

Glasgow (2001examines the role which antitrust law ought toyplaassessing and
enforcing potentially undesirable behaviour by damnpanies. By citing various
loopholes of the Hatch-Waxman Act 1984 through opgoempirical examples, the
study examines the ways by which pharmaceuticalpeones attempt to lengthen
the patent life of their brand-name drugs. By asialy the various practices
employed by the large companies specializing imd@ame drugs the researcher
expresses concern that intellectual property ptiotedés not being used to provide
an incentive for innovation. Rather, intellectusderty rights are being used to gain
and maintain an exclusive market share for the rpaditable, not necessarily the
most beneficial, drugs. He further adds that argittaw, in addition to avenues such
as legislative reforms, should properly step irctotail those abuses of intellectual

property rights that have clearly moved beyondrthesper scope.

The study byAdede (2001) highlights that the debate has continued on the
usefulness of TRIPS Agreement in relation to theetiging countries and on the
problems relating to its specific requirements Whig the subject of debate within
the WTO. The study points out that even after frears of the entry of the TRIPS
agreement, arguments are still being made for ainay its usefulness and
acceptability to the developing countries. Theransassertion that TRIPS and patent
protection may not be beneficial to developing ¢ddes and patents are obviously
bad for poor countries. They are largely the presesf western multinational
companies, allowing them to establish monopoliesyedout local competition,
divert research and development away from the nekgsor countries and force up
the price of everything from seeds to softwarethi@ process, patents prevent the
poor people from getting lifesaving drugs, integfavith age-old farming practices
and allow foreign “pirates” to raid local resourcesch as medicinal plants, without
getting permission or paying compensation.
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The study byWalker (2001) addresses the environmental and developmental
impacts of patent protection by focusing on thebgloagreement on trade related
aspects of intellectual property rights (TRIPS).ikhe TRIPS agreement serves as
an important step in harmonizing international lietdual property system, it
currently fails to properly balance public and pt& interests especially the gap
between the rich and the poor. The researcher mdstitat TRIPS fails to help build
“innovative, ethical and sustainable societies”.

Aggrawal and Saibaba (2001)predict that major changes can be expected in the
Indian pharmaceuticals industry from 2005 due ® dlgreement on TRIPS, under
which India will be required to introduce producatgnts for pharmaceutical
products. By comparing the prices of the four latgeelling ‘on-patent’ drugs in
India, in the UK and US, and in Pakistan, whichliken India, have always
recognised product patents, the researcher shawvshth prices of these four drugs
of mass consumption were 9.9 times higher in Pakjst7.5 times higher in the UK
and 37.3 times higher in the US. Although the TREffeement may also lead to
increased research on diseases common in developingries, these benefits can
be obtained in alternative ways and without highteoThus, the TRIPS agreement

is not in the national interest and should be retiatpd

The study byLall and Albaladejo (2002) is based on 87 countries for the year
1997-98, and classifies them into four groups. Theearcher has calculated
Technology Effort Index and Industrial Performanndex of these countries. The
results show a positive correlation between IPRglustrial performance and
technological efforts. The results indicate thabvrsger IPRs are probably beneficial
for countries with high performance index. Howewesuntries with low and very
low performance index are unlikely to benefit frGRIPS. There does not, seem to
be a case for applying stronger IPRs uniformly serithe developing world. As the
outcome is likely to be context specific, the eaoim considerations call for a
differentiated approach to TRIPS according to Iewaflindustrial and technological
capabilities. The study reports that without mosetaded investigation, it may be
premature to draw any general conclusions abouteéhbenefits for TRIPS.
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The study by Zuniga and Combe (2002focuses on the economic impact of patent
protection of pharmaceuticals in the Mexican industhe researchers have tried to
make a brief evaluation of the static and dynarffieces of the introduction of patent
protection for pharmaceuticals in Mexico and to pane them to those predicted by
economic literature. Although the static effectsvéhabeen limited since
multinationals already controlled the private markefore the reforms, dynamic
gains are still far from being felt. Reinforcingt@at protection will not automatically
change the access and the ways to finance R&D qisoj@hey suggest that other
factors besides patent protection must be takem astount before expecting an

increased R&D activity in the Mexican pharmaceutsestor

Lalitha (2002) has raised concerns regarding the drug policy (R@@ch she feels

is a hotchpotch of measures that do not addresy prablems typical to the Indian
pharmaceutical industry. She feels it is one-siédethoing mostly the business
interests and fails to reflect the health needtherapproaches to the health-related
issues in the economy. She apprehends that it ffest ghe industry negatively in the

long run.

The study byLanjouw (2002) highlights that no doubt, globally available andliw
defined patent rights could increase the beneéts/dd from greater public financing
of research on pharmaceutical products for the ldpireg world, but for major global
diseases the justification for extending patentpaorer countries is less clear. The
study considers standard intellectual property i@giilatory mechanisms that could
be used to differentiate protection, but it alsmatodes that all these have serious
drawbacks. The new mechanism presented in the ssusiyuctured to avoid these
problems. It would allow the implementation of alghl patent regime that would be
sensitive to the development level of countries Hral characteristics of particular

drug markets.

Kumar (2002)explores implications of the TRIPS regime for depéng countries.

He apprehends that the strengthening of the icteld® property rights regime is

likely to affect the prices of a large number ofpmntant drugs adversely. The

strengthening of the IPR regime may further linfie taccess to technology by
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developing country enterprises. Moreover a numbérlozal enterprises in
developing countries may come under pressure sealown or form alliances with
larger firms, resulting in a concentration of theustry. Further, the dependence on
imports may increase. Introduction of product pttteare likely to increase drug
prices. The researcher emphasizes that it is byeans clear that strengthening of
IPRs will increase inventive activity even in thevdloped world, especially for
solving the problems and diseases faced by devejopountries. A strengthened
IPR regime may actually slow down the pace of tetdgical development by

stifling the flow of R&D spillovers that are impartt inputs in research.

The study byChaudhuri (2002) examines whether the amendment to the Indian
Patents Act, 1970 has benefitted the Indian Phagatmal Industry especially with
the provisions available under the TRIPS agreem&ht study looks at the
exemption, exception and compulsory licensing miovis in pharmaceuticals. The
researcher is of the view that while amending th&eRts Act, 1970, India has not
taken full advantage of the flexibilities which tH&IPS agreement provides. The
most glaring failure relates to compulsory licegsihe wording of the general
grounds for compulsory licences is not amenableasy interpretation and is not
operationally useful. The procedure is cumbrous @m& consuming. It provides
opportunities to the powerful patentees to maniguthe process by litigation to
prevent others from getting such licences. If tles Iin the Patents Act 1970, which
did not grant product patents in pharmaceuticass im favour of the non-patentees,

the bias in the amended Act is clearly in favouthef patentees.

The study by Lanaszka (2003highlights that WTO rules on intellectual property
rights are controversial because of the persistehdhe asymmetry in the level of
development and research capacities between thelope@d and the developing
countries. It is, of course, true that exploitatizesiness practices are possible only to
the extent that monopoly positions are toleratedweler, many developing
countries lack the necessary financial resources bave not yet developed
appropriate competition rules to deal effectiveiybvihe challenges presented by the
TRIPS agreement. The leading industrialized coestrnust pay attention to the
social and economic needs of the developing camfdr which a change of attitude
27



is necessary. It should begin with the idea ofnfesis as one of the principles
governing the dialogue between the developed andeleloping countries. Fairness
entails sensitivity to the special needs of develprountries and one important
dimension of this sensitivity is the recognition thie problems posed by human
needs, such as health.

Pradhan’s (2003)study focused on R&D activities of foreign and imdfirms. On
the basis of a survey undertaken of R&D by the plaaeutical industry, Pradhan
confirms that the foreign firms are far behind dstiefirms in terms of R&D
intensity. The observed R&D intensity of domestionE is 2.6 percent and is three
and half times than that of foreign firms, which0ig4 percent. The study confirms
that foreign firms’ R&D intensity was continuallyihg below sample average and
appeared to be declining since 1997. Although whth implementation of TRIPS,
the competitive pressure has worked efficientlypushing Indian pharmaceutical
firms into R&D activity, however its impact is liketo be limited to a few large and
medium sized firms, as the large segment of sma# &§rms lacks the huge

resources that are required for product development

According toa study byChaudhury, et. al. (2003)as per the TRIPS agreement,
WTO members are required to enforce product pafentsharmaceuticals, but the
debate about the merits of this requirement has lea&remely contentious. Many
low income economies claim that patent protectarpharmaceuticals may result in
substantially higher prices for medicines, with ee consequences for the health
and well-being of their citizens. On the other hamdsearch-based global
pharmaceutical companies argue that prices arkalylio rise significantly because
most patented products have therapeutic substitinethis study, the researchers
have tried to investigate the basis of these clamgirically. The results suggest
that concerns about the potential adverse welftieete of TRIPS may have some
basis. The study estimates that in the presengeiad regulation, the total annual
welfare losses to the Indian economy from the wahal of the four domestic
product groups in the fluoroquinolone sub-segmeotild be on the order of U.S.
$305 million, about 50% of the sales of the ergiystemic anti-bacterials segment in
2000. Of this amount, foregone profits of domeptiasducers constitute roughly $50
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million. The overwhelming portion of the total waté loss therefore derives from
the loss of consumer welfare. In contrast, theipgafins to foreign producers in the

presence of price regulatiame estimated to be only around $19.6 million pEary

Aggarwal’s (2004)study focused on export competitiveness, whichased on the
analysis of primary survey. The researcher idettithe factors that determine the
export competitiveness of firms in the Indian phaceutical industry. The findings
suggest that the competitiveness of firms depenols amly on firm specific
advantages but also on government fiscal incentAm®ng the firm specific factors
own R&D efforts emerged as one of the prime factorBuencing export
competitiveness. Technology imports, on the otrardh did not play a significant
export-enhancing role. The study also finds tha¢ determinants of export
competitiveness differ across firms of differeresand ownership. High transaction
and production costs are found to be major comégdaced by Indian exporters.
The study draws useful policy implications like tr@e of government on export
promotion, and brand promotion and marketing ireigm markets to strengthen the

export competitiveness of the industry.

Abrol (2004) analyses the post-TRIPS behaviour of ddmeanhd foreign
pharmaceutical firms in India with respect to tealogy acquisition, knowledge
transfer and domestic R&D. According to Abrol, teeidence available on the
diffusion of knowledge contradicts the claim of HS advocates that its adverse
effect on prices of patented medicines would begadtly compensated by the
benefits of technology transfer and domestic R&De Tesearcher opines that due to
the introduction of strong IPRs, pharmaceutical tmationals are now
advantageously placed to control the knowledgeusiéin and integrate the local
capabilities of a country like India into their ownyopic and narrowly benefiting
innovation strategies. The researcher feels tlealink between strong patent regimes
and technology transfer is not easy to test. Maeothe route of contract

manufacturing has only a limited use for the suakiv

According toDhillon (2004) the TRIPS agreement has brought about a new Igloba
regime for protecting intellectual property. Dev@lmy countries, however, may
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benefit from this change, but only in the long rimthe short run, only the developed
countries are likely to be the primary gainers. Triteoduction of global intellectual
property rights into such areas as pharmaceutipatslucts, agricultural inputs,
biotechnology, environment technology and electrordatabase has serious

development consequences thmrit careful consideration.

Sampath’s (2005)study further endorses the view that Indian firmils face severe
challenges to adapt to the emerging patent regivhée operating in an industrial
and regulatory climate that still is not fully gedrtowards its needs in the light of
tough international competition. The empirical stwd 103 firms found a very high
correlation between exporintensity and R&D investments in the Indian
pharmaceutical sector. Given that almost all Indimms fully fund their own
research activities through their profits, theincern is primarily on investing into
drugs that assure them maximum return. It meanshasmp will be given on R&D

investment on global diseases only.

The study byRaju (2005) shows that though the TRIPS Agreement prescribes t
maximum standards that will substantially increttse degree of harmonization of
intellectual property, it does not provide a umnifolaw. Even the protection is on a
universal scale leaving considerable room for matidaws to define a number of
important aspects. The idea of patenting itself wageation of the industrialized
countries for protecting their intellectual creago The developing countries were
always on the receiving end. In this study, theaesher examines the amendments
in the Indian patent system as a consequence d?SRhd Indian reaction to the
same in substantial and procedural levels. Theysilsh analyses the implications of
the transitional period to suggest further optiamailable to India and puts forward

some suggestions to improve the patent regimeeicdintry as a whole.

Chaudhuri (2005) has tried to examine whether thmendments, made in the Patent

Act to comply with TRIPS, have taken advantagehef provisions and flexibilities,

which have been promised in TRIPS, to strike armadetween the private rights of

patentees and the socio-economic needs and olgigaifvsociety. According to him

India has not been able to take full advantagé@fcompulsory licensing provisions.
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The process is much more legalistic than TRIPSiregult provides an opportunity
to the powerful patentees to manipulate the probgdgigation to prevent others to
get such licenses. It is still possible to incogter the necessary public health
provisions in India’s patent laws.

In her studyBhaduri (2006) finds that much of the arguments favouring impositi
of TRIPS in India are ill-founded and contradictoBhe has tried to highlight some
rhetorics about TRIPS, like a week IPR regime msnsas a threat by innovators, to
compensate the innovator as the cost of R&D hag ggnmanifolds and India will
not suffer much as majority of the drugs are oftepéed and has compared them
with realities. She has critically examined theaegty of these arguments by citing
some empirical examples. In the end she concludseixtending monopoly rights
up to 20 years can lead to a situation where theptaxcency effect of a monopolist,
arising out of a secure market, could lead to direan R&D expenditure, because it
will have no incentive to search for more efficigmbcesses of the same product
during the patent life. The consumers may, theegfbave to pay higher prices for
inefficient processes of the novel drugs underitR&PS, which is in sharp contrast
with the stated objectives of the WTO.

According toReddy (2006),the growth in R&D for larger pharmaceuticagch
as Ranbaxy, is greater than the growth for ¢gemeral pharmaceutical sector.
Larger pharmaceuticals have the resources to dewote investment for R&D and
can afford to think about the future. Smaller phaceuticals do not have these
resources and might not be able to surviviaénmarket. In the future, it seems
that there will be more market consolidation andrgé pharmaceuticals will
continue to grow larger and take over tharket as the larger pharmaceuticals

have already begun to partner with MNCs and licenggroducts to them.

A few studies have tried to highlight the problerbging faced by small
pharmaceutical units in post-TRIPS period.

The issues that have dragged down the shuttemnalf scale pharmaceutical units in
the post-TRIPS period are: compliance to schedylexdise duty on MRP instead of
31



ex-factory price, migration of drug manufacturingita to excise free zones. To
comply with schedule M requirements, the minimunstcof upgrading one drug
manufacturing firm was estimated to be over Rs 1ffiom Since most of the SSI
units lacked the needed financial muscle for tipigyrtadation, they had to shut down
their operations. Moreover, the levy of excise dutyMRP with an abatement of 40
percent, that came into effect from January 7, 20@8 made the plight of business
of those SSI units still miserable, who anyhow ngmth to upgrade their
manufacturing facilities to schedule M standaf@ygnus, 2006]

Pradhan (2007)also expresses doubts as to whether the signing of TRItSe
beneficial for the small pharmaceutical firms irdien Since 1990s, the regulatory
regime for small firms underwent dramatic changé$ withdrawal of most of the
favourable policies and implementation of regulagidike a longterm product patent
regime, withdrawal of exemption from price controlsplementation of good
manufacturing practices, etc. These new policiae lmnumber of implications for
the survival and growth of small pharmaceuticahfir By collecting unit level data
from Annual Survey of Industries for the year 2@0-the researcher has tried to
address the static differences between small ange Ipharmaceutical units in

efficiency and other performance indicators.

According toChaudhuri (2007) R&D expenditure has dramatically increased for a
segment of the Indian Pharmaceutical Industry afRRiPS came into effect. Based
on the R&D expenditure of 109 companies (out of chhR8 were major R&D
spenders), the results of his study show that RétBrisity of the major spenders has
improved from 1.78 percent in 1992-93 to 8.79 petrcdn 2005606.
However if the outcome of R&D is focused, the stdigls that even after TRIPS,
India’s proficiency continues to be in process d@wement and in innovating new
products they are yet to prove their competenceoasew chemical entity has yet
been developed. In the absence of TRIPS-compliatégtion, the impact on R&D
for developing country firms is unlikely to be néiga because developed countries
have such protection anyway and these countries tia largest markets for new

drugs.
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Jaisankar (2007),agrees that pharma small scale industries have hiedard with
the implementation of schedule M and setting ugxafise free zones. He adds that
schedule M was conceived on the lines of USFDAh&ugh schedule M was a good
regulation, it was nevertheless a hasty decisiorpam of the government. It does
have its benefits with quality improvements andeotiactors, but it should have been
gradually phased in. It took the FDA nearly 15rgeta implement the schedule in the
US. This overnight implementation of schedule Mhe biggest problem faced by
SSils in pharma.

Chawala (2007)has tried to highlight the problems which the sirgét up in excise
free zones (EFZs) are facing. Such an influx oistdy resulted in price escalations
and huge premiums on the initial cost. Lack of amdg infrastructure, absence of
proper construction machinery and manpower, coupligh the urgency of starting
the units at the earliest resulted in a lot ofidifity being faced by these units. The
researcher visualizes that producing in excise p@®es is a great opportunity for
established players only. The author apprehendsotta third of the industry will
either become unprofitable or go sick if one does hmave strong fundamental
knowledge and a strong pharma business backgrolimd. needs a very careful

planning on the part of the government.

According toDey (2007)the announcement of excise and income tax freeszon
2003 by the central government was no doubt a gnqgadrtunity for many small and
medium scale industries, especially for contrachuf@cturers, however, the industry
is divided and debating over excise free zones.riReeutical firms present in
excise-exempt states are now most concerned aboutdprotect their investments
made in these zones and the tax benefits availélddoy. They argue that if there is a
change in the policy, the small scale industry daeeexcise free zones will have to
bear the brunt. Whereas, the opposite lobby reftséuy these arguments asserting

that these states cannot be allowed to prospbeatdst of other states.

Jayakumar (2008)opines that more than half of the small-scale plaaeutical units

operational in India have either closed down orefirdtely suspended business

activities in the last two years, having being sitrlby unfavourable government
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policies and the inability to compete with big canfes in the changed business
environment. The good manufacturing practices ndon=d them to invest heavily
in modernization to comply with the rules. As aulgsmany manufacturers surviving
on thin profit margins exited the business, instefadsking investments on borrowed
capital. Even those units which migrated to theisxéfree zones hoping for contract
manufacturing business from big units are in treutilie to over capacities created in

the hill states.

Khader (2008) discusses the challenges faced by pharmaceuticgssecuting a
patent application in the post-TRIPS patent regiméndia. As section 3(d) of the
Indian Patent Act 1970 has turned out to be a ctioigs issue, the present study
analyses problems in prosecution of a PCT pateguiicapion and effect of exclusions
to patentability and how they could be utilizedctallenge a patent before grant and

pre-grant opposition procedure.

The study by Nair (2008) explores that although patent rights often resnlt i
monopolistic pricing of drugs which make them upetfible to large number of
populations particularly from economically backwardeveloping countries,
nevertheless if interpreted and implemented prgpdhe provisions under TRIPS
may not be a major impediments for making drugsneueder patent protection
available at an affordable price. His major conceowever, is that no proper and
simple modality is yet available for the developangd least developed countries for
implementing an effective system for achieving timals spelt out in the Doha
declaration. This study is an attempt to understhrdstrategies adopted by one such
affected country, Brazil. The researcher opine$ wizether the Brazilian model is

tenable across the cross section of countriesaim@iffected is yet to be established.
The above review highlights that a lot of issuesehamerged after the TRIPS

agreement. A brief of these issues that have erdefgen the review has been

presented in Table 2.2
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Table 2.2: Major Themes of Reviews Regarding Conces over Strong
Adherence to TRIPS in the Pharmaceutical Industry

ISssue

Study

Contributior

Difficult to sustain the
export dynamism

Chaudhury (2000)

Government preferred adopt a stricte
compulsory licensing regime than what is requir|
under TRIPS.

Misuse of patents, i.e.
patents just to increas
prices and profits

Glassgow (2001)

Intellectual property rights are not being used
provide an incentive to innovation. Rather they &
being used to gain and maintain an exclus
market share for the most profitable, not necelysa
the most beneficial, drugs.

Srinivasan (1999)

Globalization does not seem to disciplin
companies into selling at even reasonal
comparable prices in neighboring countries

D

Aggarwal and  Saibabg

(2001)

1

TRIPS agreement is not in the national interest
should be renegotiated.

Chaudhuri (2005)

India has not been able to take full advantaghef
compulsory licensing provisions.

—

Nagesh (2002)

The strengthening of IF regime is likely to affec
the prices of a large number of important dru
adversely.

IPRs to
monopolies

establish

Adede (2001)

Patents are largely the preserve of west
multinational companies, allowing them to establi
monopolies and drive out local competition.

Brn
sh

Abrol (2004)

Due to the introduction of strong IPF
pharmaceutical multinationals are no
advantageously placed to control the knowled
diffusion and integrate the local capabilities of
country like India in to their own myopic an
narrowly benefiting innovation strategies.

Nair (2008)

No proper and simple modality is yet available
the developing and least developed countries
implementing an effective system for achieving t
goals spelt out in the Doha declaration.

for
he

No  guarantee
increase in  R&D
investment of
developing countries

C

Pradhan (200:

R&D activities of MNCs are mainly concentrat
in the home country.

Lanjouw (1998)

Even the strong IPRs may not comgBICs to
locate R&D facilities in India.

R&D investment on
global diseases only

Sampath (2005)

Emphasis will be given on R&D investment

global diseases only because the study finds a
high correlation between export intensity and Ré&
investments in the Indian pharmaceutical sector.

ery
D

Lalitha (2002)

Drug policy 2002 is or-sided echoing mostly tt
business interests and fails to reflect the heg
needs or the approaches to the health-relatedsis
in the economy.

alth
sue

Implications for the
survival & growth of
small pharmaceutica

Pradhan (2007)

The challenge for survival is quite formidable f
small firms under the new regime. Some units n
be closed.

DI
ay

firms

Jaisankar (200

The overnight implementation of schedule M is
biggest problem faced by SSis in pharma.

Extending monopol
rights up to twenty

years can lead to &

1 Bhaduri (2006)

Extending monopoly rights up to twenty years
lead to a decline in R&D expenditure. There will
no incentive to search for more efficient proces

I

e
es
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decline in R&D of the same product duri the patent life
expenditure

A change of attitude is necessary. The ide¢

Lanaszka (2003) fairness as one of the principles should goverae (th
dialogue between the developed and the
developing countries

A differentiated The idea of patenting itself was a creation of the
approach is needed Raju (2005) industrialized countries for protecting thejir

intellectual creations. The developing countries
were always on the receiving end.

Lanjouw (2002) Global patent regime is sensitive tihe
development level of the countries.
Patent protection will| Zuniga and Combe (2002) Reinforcing patent prodectvill not automatically
not automatically change the access and the ways to finance R&D
increase R&D projects

Growth in R&D for larger pharmaceuticals
greater than the growth for the general

Increase in R&D of | Reddy (2006) pharmaceutical sector. Smaller pharmaceutigals
only large & medium do not have these resources and might mot| b
size firms able to survive in the market.

Although the competitive pressure has wor
effectively in pushing Indian pharmaceutical firn
Pradhan (2003) into R&D activity, however, this impact is likelpt
be limited to a few large and medium size firms.
Large segment of small size firms lack the huge
resources required for product development.
Even after TRIPS, what Indian companies hgve

n

Increase in R&D has| really demonstrated is the ability to develop
nothing to do with | Chaudhury (2007) generics for the regulated (and other) markets - an
patent protection ability which they acquired and improved durirjg
the pre-TRIPS period.

Fink (2001) Unless the new medicines are more ieffic there
Welfare loss to will be a decline in the health level of the people
developing countries | Chaudhuryet.al. Concerns about the potential adverse welfare

(2003) effects of TRIPS may have some basis.

2.3 Identifying Gaps in Research
After going through the literature, it is clear thdthough a lot of studies have been
done on the Indian pharmaceutical industry in g&naend also on SWOT analysis,
R&D investment, affordability of medicines, eithiemdependently or in relation with
TRIPS context, the focus of these studies has lmemne or two aspects and a
comprehensive analysis has not been done. Morewaeey, limited work has been
attempted covering the trends in the pharmaceuitnchlstry in northwest region. The

present study intends to fill this gap.

The present work is a comprehensive one laasittried to analyse the impact of TRIPS

on the Indian pharmaceutical industry preferabbnfrall sides, i.e., from the viewpoint
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of the industry as a whole and from the viewpoifitselected leading large scale
companies. Along with these, the present resedsth undertakes to study 100 firms
operating in excise-free zones and non-excise Zm®s of the north west region by
covering the size-wise as well as age-wise analyBie study is an attempt to
understand their patenting perspectives, their R&Btegies and their export orientation
to see the impact of TRIPS on the pharmaceutichistry of India.

2.4  Need for the Study

In the globalized era there is a strong need fortinoous research to analyse the
impact of any international treaty signed by thesegoment, as the impact may be
different for different sections. Although some mpeéer work has already been done by
various researchers on the impact of TRIPS on tierpaceutical industry of India,
most of those research studies reflect the resltsdustry level and not enough
research is available on firm level. Moreover|dititerature is available which covers
the large, medium and small scale pharmaceuticaisfiat firm level in north west
region of India. Hence, the present study has bedertaken to cover all aspects of the
pharmaceutical industry to present a comprehensitegrated and holistic approach to
the policy makers.

2.5 Theoretical Framework

The Indian pharmaceutical industry represents @esstul high technology based
industry, which has witnessed consistent growttr tive last three decades (Ramani,
2002). Before 1970s the size of Indian Pharmacaluticdustry was small, both in
terms of number of firms and volume of productiMNCs dominated the market,
because the patent regime, based on The IndiamtPaa@d Designs Act 1911,
recognized both product and process patents. Dusotwpoly status enjoyed by the
MNCs, drug prices remained high during this periomd1970, Government of India
introduced a new Patent Act, which came into effiectl972, recognizing only
process patent and not product patent. The Actleddhdian firms to use ‘reverse
engineering process’, to manufacture drugs, withgayting royalty to the original
patent holder.
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The scenario changed with the establishment of VE$Cbeing a signatory member,
India had to sign TRIPS. The TRIPS Agreement ewfdrproduct patents in India.
The TRIPS agreement in 1995 totally reversed tlgeptive environment which the
Indian pharmaceutical firms had been enjoying so\Wth various Industry bodies
and groups changing their previous anti-patentdstamd now taking a pro-patent
stand (Ramanna, 2003; Rangnekar, 2083)aradigm shift occurred in the industry
and caused a marked shift in India’'s policy arodr®98-99. As a result, major
changes have occurred at the industry level anieafirm level in the post-TRIPS

period.

The theoretical framework for this research is Hagson the literature of evolution of
policy. Policies can play a major role in stimutatiand supporting the innovation
process. Researchers have looked from differerfearag how policy can affect firm
level strategies Some researchers accepted thisypahange in a healthy way
(Tancer,1999; Smith, 2000; Kamath, 2002; Kubo, 200Aadda, 2005; Dhar and
Gopakumar, 2006; Pradhan , 2006). However thexeotirers who are apprehensive
of the adoption of TRIPS and its implications (Ctllaury, 2005; Abrol, 2004;
Pradhan, 2003; Kumar, 2002; Fink, 2001; BhaduriD&0 The present study
synthesizes the policy implications in three magweas, i.e., patents, R&D and
exports. The focus of most of the earlier stud&s leen limited and a comprehensive
study to evaluate the impact of TRIPS on north wegion has not been done earlier.
This region is very important, as it is a uniquenbination of Excise-Free Zones and
non- Excise-Free Zones (The central govt. decléhedbackward regions of Baddi
and Kala Amb of Himachal Pradesh as tax free zdoeexpedite the industrial
development of these areas). Hence the presery #tied to study the impact of
TRIPS in the north west region of India. An analysft earlier literature highlights
that Indian pharmaceutical industry is dominateddsynulations which constitute 73
percent of total drugs produced in India. Betwe@62207, the domestic formulation
industry grew at a CAGR of 14 percent from a US HilBon $ in 2002 to US 8.4
billion $ in 2007. (Indian Pharmaceutical Vision1&) 2010) The sample firms
chosen in the north west region are all producimgnfilation, which constitute an

important proportion of drugs and pharmaceuticals.
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The present study tries to examine whether TRIP@emgent has improved the
patenting, R&D and exports in the pharmaceuticalugtry of India, whether the
policy change is good for India. In continuationthe already existing literature on
patentgDhar and Gopakumar, 2006; Gupta, 2007; Chadda, 2®), this study has

tried to focus on ANDA filings and DMF filings anapprovals in addition to the
patents filed and obtained. The post-TRIPS patgrdutivities of the pharmaceutical
industry of India are analysed from for the sangdl®ne hundred firms from north

west region of India.

In the R&D, this research, again in continuationtiie already existing literature
(Kubo, 2004; Grace, 2004; Chaturvedi and Chatway, @06) has tried find out

whether R&D expenditure in the industry has imprbedter the implementation of
TRIPS. Building further on this framework R&D int&ty for the selected leading
pharmaceutical companies has also been analystt ipost-TRIPS period. R&D
perspective of one hundred sample firms from nearést region of India has been

analysed.

On the export side, again this research is aniaddit the already existing research
(Lalitha, 2002; Pradhan, 2006) The study byChadha (2005)examines the export
performance of 177 Indian pharmaceutical firms fioe post- liberalization period
1991-2004 and indicates a positive impact on expstere also the present research

extends the analysis by taking export status of#maple firms in north west.

2.6 Concluding Remarks

This chapter gives a brief summary of the litertteview of the studies favouring
TRIPS and studies expressing concerns over TRIRSedon the review, the study
underlines the existing gaps and presents a r&ticarad theoretical framework for

undertaking the research in this area.
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CHAPTER-III
RESEARCH DESIGN AND METHODOLOGY

This chapter covers the data collection, seleafosample and survey areas, research
guestions, development of the hypotheses and mefloodiata analysis. The purpose
of this analytical study is to analyse the impattT&®RIPS on the Pharmaceutical
Industry of India in the post TRIPS period. Sect®fh covers the data collection of
both primary as well as secondary data. Sectiord8z2s with validity and reliability

of the questionnaire. Section 3.3 defines the rekequestions. This is followed by
development of hypotheses in section 3.4. Finaggtion 3.5 covers the tools and

techniques used for data analysis.

3.1 Data Collection

The study is based on both primary data and secprdida. Secondary data have
been collected from the Indiastat database, anmyadrts and websites of pharma
companies and other pharma websites. Secondanhdatéabeen used for analysing
the trends in patents, R&D and exports of the Phagutical Industry of India in the
post TRIPS era. Data from annual reports of thepaonies, WIPO and IPO have been
used for analysing the performance of the seldei@ding pharmaceutical companies
of India on the same parameters in the post-TRET®Bg.

For primary data a sample of one hundred firms vemgiired and approximately
double the questionnaires were sent so that at Masget hundred corrected
questionnaires to cover up for the non responss. biehe Sample was chosen to
cover Excise-free-zones as well as non-excicefog®s. So around 180 firms were
approached and 110 firms returned the questiognairt of which 100 complete in
all respects have been taken up for analysis. @sgonse rate is 55.6 percent which is
pretty good for primary data collection. The studypvers the major areas in north
west India, where pharmaceutical firms are located, Mohali, Dehra Bassi, Lalru

in Punjab; Baddi, Kala Aamb in Himachal Pradesid Ambala in Haryana.

3.1.1 Selection of Sample and Survey Areas
A sample of one hundred firms has been chosenralysis. The study tries to cover

the major areas in northwest India, where pharmaaddirms are located. The north
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west region mainly comprises excise-free zonesramdexcise-free zones ever since
the central government announced the excise freeszim 2003 with the objective to
help the development of backward and hilly areamarth west India. The present
research covers the excise-free zones of Badi ata Kmb in Himachal Pradesh and
non-excise-free zones of Mohali, Dehra Bassi, LaltuPunjab and Ambala in

Haryana. The period of data collection was JuneDezember 2008. Table 3.1

describes the number of responding units.

Table 3.1 : Sample Pharmaceutical Firms from the Noh West Region

Place of Pharmaceutical State No. of units
firms
Excise free| Baddi Himachal Pradesh 27
zones -
Kala Amb Himachal Pradesh 30
Total 57
Non-Excise | Lalru Punjab 6
free zones i :
Mohali Punjab 6
Dehra Bassi Punjab 6
Ambala Haryana 25
Total 43
Grand Total 100

Analysis of primary data has been done on the ladisis

3.1.2 Size-wise Classification

In size-wise classification, the firms are classifias large, medium and small scale
firms on the basis of annual sales turnover. Timgfiwith an annual sales turnover of
more than Rs. 300 crores have been classifiedrgs kcale firms, with an annual

sales turnover between 100 to 300 crores as mesiate firms and with an annual

sales turnover of less than Rs. 100 crores have blessified as small scale firms.

Table 3.2 shows the size-wise classification ofstuaple pharmaceutical firms.
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Table 3.2: Size-Wise Classification

Firm size EFZ % NON- EFZ % TOTAL %
Large 8 100% -- - 8 100%
Medium 19 79.2% 5 20.8% 24 100%
Small 30 44.1% 38 55.9% 68 100%
Total 57 57% 43 43% 100 100%

In size-wise classification, there are 8 largees€ams, 24 medium scale firms and 68
small scale firms. Out of 57 firms from exciseeffeones, 8 are large sized firms, 19
are medium sized firms and 30 are small sized fir@wst of 43 firms from non-

excise-free zones, 5 are medium sized firms araf88mall sized firms.

3.1.3 Age-wise Classification

In age-wise classification, the firms are clasdifieccording to the year of their
establishment. The firms established before 1988 elassified as old, those
established in the period 1980 and 1995 come uhéecategory of medium and the
firms established after 1995 come under the cayegbmew firms. Many units at
Baddi were set up as additional units of alreadgtig firms after the announcement
of excise-free zones. For age-wise classificatiis research takes into consideration,
the year of establishment of the parent companpede firms. Table 3.3 shows the

age-wise classification of the sample pharmacedlircas.

Table 3.3: Age-wise Classification

Age EFZ % Non-EFZ | % Total %

Oold 4 50.0% 4 50.0% 8 100%
Medium 8 25.0% 24 75.0% 32 100%
New 45 91.7% 15 8.3% 60 100%
Total 57 57.0% 43 43.0% 100 1009
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According to age-wise classification 8 are old 832 are medium firms and 60 are
new firms. Out of 57 firms from excise-free zonegaré old firms, 13 are medium
firms and 38 are new firms. Out of 43 firms fromnrexcise-free zones 2 are old

firms, 19 are medium firms and 22 are new firms.

3.2 Validity and Reliability of the Questionnaire

Table 3.4 Item-Wise Reliability

S No | Items No of Items | Cronbach
Alpha
1 Overall performance of the firms 5 .802
2 Impact of TRIPS on Patents, Exports and5 811
R&D
3 Impact of TRIPS : Other Perspectives 15 778
Overall 25 .798

The questionnaire has been segmented into foufossctSection A covers the
organization profile. Section B covers the ovemdtformance of the firms and has
five items. Sections C and D deal with impact ofiF& Section C covers Impact of
TRIPS on patents, R&D and exports. It has five geand has a reliability score of
.811. Section D covers Impact of TRIPS: other pertpes. It has fifteen items with
a reliability score of .778. The overall reliabyliof the questionnaire has been .798.
Face and content validity have been used for tlestgpnnaire. The questionnaire had
been validated by the peers and has a good validatiore. The changes suggested

were incorporated in the questionnaire and resporsmrded.
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Table 3.5 Internal Consistency and Convergent Valitly of Independent Variables

Construct No of Items | Mean Variance Minimal item | Cronbach
to total Alpha
correlation

P11 06 2.93 2.96 0.820 .832

P12 03 3.30 2.05 0.788 .788

IP13 03 3.12 1.58 0.782 .801

IP14 02 3.60 1.42 0.768 .768

IP15 02 4.13 2.15 0.756 .651

IP16 02 3.37 2.42 0.761 .690

Table 3.5 indicates the measures that have bedbesuto form independent

variables. Factor analysis has helped in the sefeaf variables which have been

clubbed to form independent variables used foreggion analysis. These variables

are as follows.

IP 11: TRIPS, R&D and new opportunities This includes five items.

In-house R&D activities

Proportion of turnover spend on R&D in the lasethyears

Cost of production as a result of signing of TRIPS

Impact of TRIPS on various issues related to imgharmaceutical
Industry

New opportunities created due to TRIPS

IP 12: Products under DPCO and performance of R&D:This has three

items, namely:

IP13:

Impact on the no. of products of the firm covereudler drugs price
control order (DPCO)

Performance of R&D activities

Therapeutics of the drugs firms are dealing with

Product category, nature of order and threats This has the

following items:
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» Impact on no. of products introduced by the firm
* Bulk orders from big companies
» Threats due to TRIPS in form of competitions frarefign companies
iv. IP14: Changes in technigue and technical personneimployed The items
included in this independent variable are:
» Shift to better technology due to TRIPS
» Total technical persons employed
v. IP15: Changes in sales and exportg his includes the following two items:
» Changes in sales in last three years
« Change in total exports
vi. IP 16: Preparedness for TRIPS:This includes two items. These are:
* Need for patents
* Challenges posed by TRIPS
These variables have acceptable convergent validity

Table 3.6: Internal Consistency and Convergent Vatiity of Dependent Variable

Construct No of Items | Mean Variance Minimal item | Cronbach
to total alpha
correlation

DP11 03 3.05 2.04 0.816 757

Similarly Table 3.6 indicates the results for tlependent variable, i.e., consisting of
overall performance during TRIPS consisting of ¢higems, viz., present sales,

market share and overall impact on performance.

3.3 Research Questions
1. Is the post-TRIPS period associated with a highenlver of patents by the
Indian pharmaceutical firms/ industry?
2. Is the post-TRIPS period associated with an ineréashe R&D activities by
the pharmaceutical firms/industry?
3. Has there been an increase in the exports of ther@teutical firms/industry
in the post-TRIPS era?

45



3.4 Development of the Hypotheses
Based on these research questions, the followipgthgses have been tested.

Hi.: Post-TRIPS period may be associated with highenber of patents.
H2: R&D may have improved in the post-TRIPS period.

Hs: Exports may have increased in the post-TRIP®ger

3.5 Tools and Technigues
Data have been analysed with the help of SPSSisf&tat package for social
sciences) package. Statistical tools like Chi-sggt) test, ANOVA, Factor analysis

and Regression analysis have been applied tdhestypotheses.

3.5.1 Growth Rates have been calculated as:
Y = ab

LogYLoga +tLogb

3.5.2 Chi-Square (2) Test

Chi-square §2) test is strongly recommended when the reseanhets to know

whether the association between two variablesgsifsiant or not. For example, the
present research, at firm level analysis, inteldknow whether the performance of
different research parameters is independent of §ize or not. Hence, Chi-square
(x2) test has been used to get the precision. Signfiar finding association between

firm age and other research parameters, Chi-sqestréas been used.
3.5.3 The Analysis of Variance (ANOVA)

Analysis of variance (ANOVA) is a set of techniguer studying cause and effect of
one or more factors (independent variables) omglesidependent variable. In the
present study one-way ANOVA has been used. F-tederuthe ANOVA has been

conducted to check whether there is a significéifér@nce across the different levels

of firms on the basis of firm size and firm age.

3.5.4 Factor Analysis
The technique of Factor analysis provides a fasicigavay of reducing the number

of variables in a research problem to a smaller mmmle meaningful number by
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combining related ones into factors. It relieves tiesearcher from the confusion
arising through overlapping measures of the sardenlying variables. Moreover, the
cost of further research may be reduced by focusiifigrts on fewer variables for

study.

In the present study, factor analysis has been aisgulimary data to study the impact
of TRIPS on the Indian pharmaceutical sector antbfa influencing pharmaceutical
performance were reduced to six only from more tiwaanty variables. It helped the

researcher to concentrate on the important vasai#eg studied.

3.5.5 Regression Analysis

Step-wise regression has been used to study thermpence of pharmaceutical firms
in the post-TRIPS period. The dependent variabtbasoverall performance and six
independent variables used in the study are: IPBRR&D and new opportunities;
i) Products under DPCO and performance of R&D) Rroduct category, nature of
order and threats; iv) Changes in technique anldnieal personnel employed; v)

Changes in total sales and exports; and vi) Prdpass for TRIPS.

3.6 Concluding Remarks
This chapter sums up the research design and n@tdgydused for data analysis. It
sets the momentum for research by defining thearebgjuestions and developing the

hypotheses. The framework of research has beearssgkin Figure 3.1
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CHAPTER IV
RESULTS AND DISCUSSION

The present research tries to study the performahtiee Pharmaceutical Industry of
India with reference to the north-west region ie fhost-TRIPS period. Section 4.1
covers the industry level analysis on patents, R0 exports. Section 4.2 highlights
the performance of the selected leading pharmaadwompanies in the post-TRIPS
period. Nine firms have been selected on the haistbeir sales performance and
profitability ratios. Section 4.3 covers the firravel analysis of selected hundred
firms from the northwest region of India in post{PS period. Finally section 4.4

covers the concluding remarks.

4.1 Industry Level Analysis
Table 4: Pharmaceutical Industry: Production ata glance (1981-82 to 2004-05)

Yeal Percentac share of bulk drug Percerage share of Formulatic
1980-81 16.7 83.3
1981-82 16.8 83.2
1982-83 17.2 82.8
1983-84 16.8 83.2
1984-85 17.1 82.9
1985-86 17.6 82.4
1986-87 17.6 82.4
1987-88 17 83.0
1988-89 14.9 85.1
1989-90 15.8 84.2
1990-91 16 84.0
1991-92 15.8 84.2
1992-93 16.1 83.9
1993-94 16.1 83.9
1994-95 16.1 83.9
1995-96 17.4 82.6
1996-97 17.2 82.8
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1997-98 17.9 82.1
199¢-99 18.5 81t
1999-2000 19.1 80.9
2000-01 19.8 80.2
2001-02 20.5 79.5
2002-03 21.3 78.7
2003-04 21.8 78.2
2004-05 22.0 78.0

Source: Indiastat database

The table shows that Indian pharmaceutical indusgrynainly dominated by
formulations though the percentage of formulatianstotal pharmaceutical

production has slightly been decreasing after 1995.

4.1.1 Patents in the Pharmaceutical Industry in the PostRIPS Period

4.1.1.1Patenting Scenario of the Pharmaceutical Industry

The present study analyses the post-TRIPS (199%4-2007-08) patenting scenario
of the Pharmaceutical Industry of India (Table 4The analysis has also been done
to find out the percentage of patents granted tarmhceuticals as a percentage of

total patents granted for the same period.

The patenting scenario of the Pharmaceutical Imgudepicts a change in the

patenting culture with the patents in drugs andri@haeutical Industry growing at a

higher rate of 6.06 percent per annum as agaimstih7 percent growth of total

patents granted. Patents granted to drugs and pheuticals as a percentage of total
patents granted varied from 7.83 percent to 22&8emnt. The highest percentage
(22.63 percent) has been recorded in 2002-03.Thme shas been presented
graphically in Figure 4.1.
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Table 4.1 : Patenting Scenario in the Post-TRIPS Period

Total patents granted 1as % of 2
Year Patents granted to drugs and
pharmaceuticals ( 1) 2)
1994-95 232 1759 13.19
1995-96 132 1533 8.611
1996-97 71 907 7.828
1997-98 291 1844 15.78
1998-99 150 1800 8.333
1999-00 307 1881 16.32
2000-01 276 1318 20.94
2001-02 320 1591 20.11
2002-03 312 1379 22.63
2003-04 419 2469 16.97
2004-05 453 3021 14.99
2005-06 457 4320 10.58
2006-07 798 7539 10.58
2007-08 1469 15261 9.626
Growth 6.06 5.57
Rates*
Source: Indiastat database *self calculated
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Figure 4.1 : Patenting scenario in the post-TRIFS period
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4.1.1.2Drug Master Filings (DMF Filings) by the Pharmaceutcal Industry

A DMF filing is required if the manufacturer wants sell active pharmaceutical
ingredients (APIs) in the US. Indian pharmaceuttmahpanies started filing DMFs in
the US around the 1980s, but until the late 1960k, a few DMFs were filed. Since
then the rate of filing has accelerated. DMFs filen India as a percentage of total
DMFs filed with the United States Food and Drug Awistration (US FDA) has
increased steadily especially in the period 200@Q67 (IBEF, Market Overview,
December 2008). Table 4.2 indicates not only tkesgmt level of patenting activity in
Indian Pharmaceutical Industry but commitment (lq@g for the future has also
been indicated by a steadily rising share of Ingiharmaceutical companies in total
DMF filings with USFDA.
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Table 4.2: India’s Share in the total DMFs Filed wih the US FDA

Year Total DMF filings with DMF filings from India’s share in
the USFDA India global DMF filings
(%)
2000 227 33 14.5
2001 280 52 18.6
2002 288 63 211
2003 404 124 30.7
2004 517 193 37.9
2005 688 274 39.8
2006 706 306 43.9
2007 226 110 48.7

Source: Ernst & Young , 2008

Figure 4.2: India’s share in global DMF filings (%)
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4.1.2 R&D in the Pharmaceutical Industry

R&D investment plays a crucial role in the growthi any industry. As the
Pharmaceutical Industry is knowledge intensive, ritle of R&D assumes greater
significance. Though the product patent was intoeedu from 2005, many
pharmaceutical companies realized the need of asarg their R&D efforts much

earlier.

Table 4.3: R&D Expenditure of the Pharmaceutical Irdustry (Rs Million)

S No Year R&D expenditure S No Year R&D expenditue
1 1981-82 293 14 1994-95 1405
2 1982-83 322 15 1995-96 1607
3 1983-84 400 16 1996-97 1859
4 1984-85 426 17 1997-98 2203
5 1985-86 480 18 1998-99 2604
6 1986-87 508 19 1999-00 3209
7 1987-88 514 20 2000-01 3703
8 1988-89 540 21 2001-02 4351
9 1989-90 561 22 2002-03 6721
10 1990-91 606 23 2003-04 10543
11 1991-92 805 24 2004-05 11243
12 1992-93 952 25 2005-06 12352
13 1993-94 1250 26 2006-07 14305
Growth Rates (%)*
Period | Pre-TRIPS 3.88 Period Il Post-TRIPS 5.07
Entire Period 6.05

Source: Indiastat database *self cateul
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Table 4.3 shows that R&D expenditure of the Indrarmaceutical sector, which

was Rs. 293 millions during 1981-82, has incredeel®s. 1250 millions by 1993-94.

In the later years, R&D expenditure of the industigreased further to reach a level
of Rs. 14305 millions by the end of 2006-07. Thewgh rate of R&D has been 3.88
percent per annum in the pre-TRIPS period (198168093-94) and 5.07 percent per
annum in the post-TRIPS period (1994-95 to 2006-0hese results show that the
growth of R&D of the industry as a whole is morethe latter period, i.e., the post-
TRIPS period. Figure 4.3 depicts the trends in R&fpenditure. The graph clearly

depicts increase in R&D expenditure in the postF®Rperiod.

Figure 4.3 : R&D expenditure of pharmaceutical industry
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4.1.3 Exports of the Pharmaceutical Industry

The Indian Pharmaceutical Industry performed stypng exports in the post-TRIPS
period. Table 4.4 shows the industry’'s exports wds. 1220 millions in 1981-82
increased to Rs. 249429 millions in 2006-07 with aamual growth rate of 9.02
percent. The growth rate has been 4.90 percenampaim in the pre-TRIPS period
and 5.03 percent per annum in the post-TRIPS pefibese results show that growth

of exports of industry as a whole has been highd¢ne post-TRIPS period.
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Table 4.4: Exports of the Pharmaceutical Industry Rs Million)

S No Year Exports S No Year Exports
1 1981-82 1220 14 1994-95 25123
2 1982-83 1122 15 1995-96 34087
3 1983-84 1552 16 1996-97 43418
4 1984-85 2342 17 1997-98 54193
5 1985-86 1579 18 1998-99 62567
6 1986-87 1613 19 1999-00 66314
7 1987-88 3261 20 2000-01 87574
8 1988-89 4737 21 2001-02 97512
9 1989-90 8496 22 2002-03 128261
10 1990-91 10141 23 2003-04 152132
11 1991-92 15501 24 2004-05 178578
12 1992-93 15330 25 2005-06 225789
13 1993-94 20097 26 2006-07 249429
Growth Rates (%)*

Period | Pre-TRIPS 4.90 Period Il Post-TRIPS 5.03
Entire Period 9.02

Source: Indiastat database

*self dated
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Figure 4.4 : Exports of the pharmaceutical industry
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The trends have been depicted in Figure 4.4. Taeds clearly indicate a sharp

increase in exports in the post-TRIPS period.

Not only the exports have increased significantly post-TRIPS period, but the
percentage of export in total production (expoteisity) has also improved in the
post-TRIPS period. Table 4.5 shows that expornsitg which was just 8.47 in 1981-
82, increased to more than fifty percent (50.41cget) in 2004-05. The same has
been graphically depicted in figure 4.5
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Table 4.5: Exports as Percentage of the Total Prodtion

Year Total production Exports Exports as percentage
of the total production
(Rs. Millions) (Rs. Millions)

1981-82 14403 1220 8.47

1982-83 17232 1122 6.51

1983-84 20052 1552 7.74

1984-85 21156 2342 11.07
1985-86 22047 1579 7.16

1986-87 23613 1613 6.83

1987-88 25981 3261 12.55
1988-89 28304 4737 16.74
1989-90 37005 8496 22.96
1990-91 40603 10141 24.98
1991-92 45706 15501 33.91
1992-93 57008 15330 26.89
1993-94 71509 20097 28.10
1994-95 82204 25123 30.56
1995-96 94536 34087 36.06
1996-97 110473 43418 39.30
1997-98 126807 54193 42.74
1998-99 146914 62567 42.59
1999-00 170263 66314 38.95
2000-01 197372 87574 44.37
2001-02 228877 97512 42.60
2002-03 265433 128261 48.32
2003-04 307142 152132 49.53
2004-05 354218 178578 50.41

Source : Indiastat database
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Figure 4.5 : Exports as percentage of total production
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4.1.4 Results of the Industry Level Analysis
Results of the pharmaceutical industry as a whepaat that

i) Patents have increased in the pharmaceutical iydoétindia in the post-
TRIPS period.

i) Growth of R&D of the industry as a whole has beghér in the post-TRIPS
periodas compared to the pre-TRIPS period.

iii) Growth of exports of the industry as a whole ishieigin the post-TRIPS
periodas compared to the pre-TRIPS period

4.2 Analyses of the Selected Leading Pharmaceutical Cqanies

It was in the post-1995 phase that the large corepdn the industry, especially the

generic producers, have performed strongly on ralhts. What appears as most
striking is that this robust performance by thesmpanies has come during a phase
when they were facing an uncertain future with pgrecess-patent regime being

dismantled following India’s accession to the WTRIne leading pharmaceutical

companies have been selected for analyses. Theggao®s have been selected on
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the basis of sales and profitability ratios in pgust TRIPS period and their changing
perspectives in terms of patents, R&D and expoatgehbeen taken for explaining
their performance in the post-TRIPS scenario. Thefitpbility ratio has been
calculated as the percentage of net profits tosskte analysis has helped in inter-
firm comparison of these firms of all these perspes. These companies are: i)
Ranbaxy; ii) Dr. Reddy's Laboratory (DRL); iii) SuRharmaceutical Industries
Limited; iv) Wockhardt Limited; v) Cadilla Healthea Limited; vi) Glenmark
Pharmaceuticals Limited; vii) Torrent Pharmaceusidamited; viii) Cipla; and ix)

Aurobindo Pharma.

4.2.1 Profiles of the Selected Companies

i) Ranbaxy

Ranbaxy is ranked amongst the top ten global gemerpanies and has a presence
in 23 of the top 25 pharma markets of the worlde Tompany is headquartered in
India. Ranbaxy was incorporated in 1961. Ranbaxgtvpeiblic in 1973. Ranbaxy's
first joint venture was set up in Lagos (Nigeria)1i977. In 1985, Ranbaxy Research
Foundation was established and Stancare, Ranbsegtnd pharmaceutical market
division started functioning. In 1987, producticiarsed at Ranbaxy's Toansa plant
(Punjab) and with this Ranbaxy became India's &rgenanufacturer of
antibiotics/antibacterials. In 1988, Ranbaxy's BzaRlant got US FDA approval. In
1990, Ranbaxy was granted its first US patentdéxycyline.

In 1995, Ranbaxy filed its first ANDA. In 1997, Raaxy crossed a sales turnover of
Rs. 10,000 millions. In 1998, Ranbaxy entered UShAge world's largest
pharmaceutical market, with products under its oame. In the same year, Ranbaxy
filed its first investigational new drug (IND) apqdtion with the Drugs Controller
General of India for approvals to conduct phasdirical trials. In 1999, Ranbaxy
commenced trials for its New Chemical Entity (NCH).2000, Ranbaxy acquired
Bayer's generic business in Germany, and entered Brazil, the largest
pharmaceutical market in South America. In 2001niRay set up a manufacturing
facility in Vietnham. In 2003, Ranbaxy launched gefime axetil after approval from
the USFDA. It was the first approval granted to geyeric company for this product.

In 2003, Ranbaxy and Glaxo SmithKline Plc enteratb ian alliance for drug
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discovery and development. In 2004, Ranbaxy acduravholly owned subsidiary
RPG (Aventis) SA and began operations in Franca &sp 10 generic company. In
2005, Ranbaxy launched operations in Canada andiradga generic product
portfolio from EFARMES of Spain. In 2006, Ranbaxyqaired Be Tabs
pharmaceuticals of South Africa, unbranded genkusiness of GSK in Italy and

Spain, and Terapia of Romania.

In 2008, Ranbaxy submitted six ANDAs in USA; Raxypaas the largest basket of
products in the US market with 141 approved drugd another 98 marketing
applications pending for approval. Ranbaxy Labarafpa leading pharmaceutical
company of India, continued with its focus on depéhg innovative, environment
friendly and cost-effective technologies for higllie active pharmaceutical
ingredients (APIs). As on 31-3-08, the company ffisetl 271 drug master files,
comprising 48 APIs across various countries an@@38 the company had filed 185
patents. The sales scenario (Table 4.6) of theelasen years depicts that sales for
Ranbaxy have increased from Rs. 13344 millions988lto Rs. 44616 million in
2008, growing at a rate of 2.03 percent per anntihe profitability ratio of the
company has also improved from 8.77 to 23.51 fersdume period.

Table 4.6: Sales and Profitability Ratio of Ranbay

Year Sales (Rs. Millions) Profitability ratio
1998 13344 8.77
1999 15601 12.63
200( 1737 10.5¢
2001 2055¢ 12.2¢
200z 2820t 22.1¢
2003 35346 22.50
2004 36159 14.63
2005 35373 6.33
2006 40598 9.39
2007 41852 14.77
200¢ 4461¢ 23.51
Growth Rate* 2.03

Source: Annual reports  * self calculated
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i) Dr. Reddy’s Laboratory (DRL)

DRL is India's leading pharmaceutical company witesence in over 100 countries.
The company manufactures a range of products ssclacive pharmaceutical
ingredients, generic and branded finished dosaggscialty pharmaceuticals, and
biopharmaceuticals. DRL was founded in 1984. In6198went public and entered
international markets with exports of Methyldopa.10987, the company obtained its
first USFDA approval for Ibuprofen APl and startiésl formulations operations. In
1988, it acquired benzex laboratories private Baito expand its bulk actives
business. In 1990, it entered a new territory when,the first time in India, it
exported norfloxacin and ciprofloxacin to Europeldar east. In 1993, Dr. Reddy's
Research Foundation was established and the comgtargd its drug discovery
programme. In 1995, the company set up a jointwenn Russia. DRL submitted its
first ANDA in 1997. In the same year, the compamgcdme the first Indian
pharmaceutical company to out-license an originalecule when it licensed anti-
diabetic molecule, DRF 2593 (Balaglitazone), to bdloMordisk. In 1998, DRL
licensed anti-diabetic molecule, DRF 2725 (Ragamgtit), to Novo Nordisk. In 1999,
the company acquired American Remedies Limitecharpaceutical company based
in India. In the year 2000, it became the firstaABiacific pharmaceutical company,
outside Japan, to be listed on the New York stocheange. In 2003, DRL launched
ibuprofen, the first generic product to be marketeder the "Dr. Reddy's" label in
the US. In 2006, DRL achieved revenue of US$ lidsill

The year 2008-09 saw the highest number of appsoical the company’'s ANDA
filings. The company got 23 final approvals frone tlS and 4 from Canada, in
addition to 4 tentative approvals from the US. AS8Dd March 2009, the Company’s
US generic pipeline comprises 68 ANDAs pending wilte USFDA including 9
tentative approvals. Regarding APIs, the compamsyfited 55 DMFs in 2008-09. Of
these, 21 were filed in US, 5 in Canada, 19 in gerand 10 in other countries. Upto
2009, the company had cumulative filings of 351 DiVitwith 148 in the USTable
4.5 shows that the sales of the company has irenddasm Rs. 3327 millions in 1998
to Rs. 49237 millions in 2008 registering a growdite of 2.91 percent per annum.
The profitability ratio of the company has beerheigt for the year 2002.
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Table 4.7: Sales and Profitability Ratio of DRL

Year Sales (Rs. Millions) Profitability ratio
1998 3327 15.36
199¢ 4117 12.87
200( 4817 12.47
2001 1098: 13.21
200z 1641t 27.7¢
2003 18073 20.14
2004 20086 14.09
2005 19133 3.45
2006 24089 8.76
2007 6419: 18.3¢
200¢ 49237 9.6%
Growth Rate* 2.91
Source: Annual reports * self calculated

iii) Sun Pharmaceutical Industries Limited
Sun pharma is an international specialty pharmamducompany. The company’s
product portfolio consists of four categories abgucts: Indian branded generics, US
generics, international branded generics and aptiaemaceutical ingredients (APISs).
The company’s first research center, Sun pharmarashd research center (SPARC),
was set up in 1993 in Baroda in the western sta@ugarat in India. The work done
here has been instrumental for the rapid growtlswi pharma. A second research
center in Mumbai develops generics for the developarkets. As on 31-3-08, Sun
Pharma and its US subsidiary Caraco, have filed AMPAS, whereas ANDAs for
53 products have been approved. Till March 2008,abmpany has 101 filings for
DMF and CEP. As on march 31, 2009, the companyfited 233 patents and 76
patents have been granted. Table 4.8 shows thes aald profitability ratio of Sun

pharmaceutical have improved consistently oveptréod 1998-2008.
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Table 4.8: Sales and Profitability Ratio of Sun Parma

Year Sales (Rs. Millions) Profitability ratio
1998 2343 23.93
1999 3229 18.32
2000 4405 19.09
2001 6133 22.02
2002 7891 21.29
200z 892¢ 27.91
200¢ 9837 32.1¢
200t 1185¢ 33.4
200¢ 1636t 35.0¢
2007 21365 36.70
2008 33578 44.30
Growth Rates* 2.79
Source: Annual reports * self calculated

iv) Wockhardt Limited (WL)

Wockhardt is one of the top global pharmaceutical hiotechnology companies. It
has its headquarter in India and three subsidiami&i, US and Ireland. Wockhardt
has six dedicated manufacturing plants built in oaedance with international
standards. It has a competent, multi-disciplinayearch team of over 450 skilled
scientists. It owns 6 breakthrough biotechnologydpcts and more than 250 patent
filings. It has a strong presence in internatiopldarmaceutical market. Its product
portfolio comprises of biopharmaceuticals, formialas, vaccines, nutrition products,
and active pharmaceuticals ingredients (API). Bgasses 11 manufacturing plants in
3 countries viz. India, Ireland and UK. The fourceessful acquisitions done by
Wockhardt in the European market have strengthéhedglobal position of the
company. Wockhardt is amongst the top five glolmahpanies to have received 23
abbreviated new drug application (ANDAs) approviatsn the United States Food
And Drug Administration (USFDA) in 2008. As of Mdr@&1,2008, the company has
got approval for 38+ products abbreviated new dapglication(ANDAs) from the
United States Food And Drug Administration (USFDAxble 4.9 shows that sales of
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Wockhardt have increased at a growth rate of 2e89apnum, while profitability ratio has
been highest in 2007.

Table 4.9: Sales and Profitability Ratio of Wockhadt

Year Sales (Rs. Millions) Profitability ratio
1998 2762 18.83
1999 3289 14.02
200( 357¢ 13.17
2001 649¢ 15.72
200z 678¢ 16.0¢
2003 10237 10.85
2004 13427 8.35
2005 15613 13.52
2006 17208 17.56
2007 17293 22.33
200¢ 2650: 5.2t
Growth Rate* 2.39
Source: Annual reports * self calculated

v) Cadilla Healthcare Limited (CHL)
Cadilla, incorporated in 1995, is part of the ZydDadila Group. The company
operates in both the areas of active pharmaceuiicgtedients (APIs) and
formulations. The company’s headquarter is locateAhmedabad. Cadilla operates
eight manufacturing facilities out of which fourrfoulation plants are located at
Ahmedabad, Goa, Baddi and Sikkim; two APIs plantémkleshwar and Dabhasa,
one Agiolax plant in Goa and an APl plant in Mumhkai manufacture key

intermediates of Pantoprazole.

The Zydus Cadila group operates in four continespead across USA, Europe,
Japan, Brazil, South Africa and 25 other emergiragkets. The company is one of
the leading player that caters to various therapeareas such as cardiovascular,
gastrointestinal, respiratory, pain management, i-iafgctives, oncology,

neurosciences, dermatology and nephrology segm&hts.company has received
approvals from the United States Food and Drug Adstration (USFDA) to market

three products in quick succession namely, lamogighewable tablets of 2 mg, 5
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mg and 25 mg, lamotrigine tablets of 25 mg, 50 md 450 mg and divalproex
sprinkle capsules 125 mg. The company will markeha three drugs through its US
subsidiary Zydus Pharmaceuticals (USA) Inc. Cadilles built up a robust generic
pipeline for the US market. In 2008-09, the comphag filed 19 ANDAs with the
USFDA, taking the total to 92 ANDA filings. It hadso filed 14 US DMFs with the
USFDA, increasing the cumulative filings to 76 DMFst the same time, it has
received 10 ANDA approvals from the USFDA, takirg ttotal to 42. During the
year 2008-09, company has filed over 100 patentthén US, Europe and other
countries, taking the cumulative filings to ovel043he company currently ranks 5th
in the Indian pharmaceuticals market with a madtetre of 3.6 percent. Table 4.10
highlights the sales and profitability ratio of Ql&d

Table 4.10: Sales and Profitability Ratio of Cadia

Year Sales (Rs. Millions) Profitability ratio
1998 2863 11.89
1999 3455 12.75
2000 4572 10.28
2001 4527 13.7Z
200z 528¢ 12.6¢
200z 935¢ 9.3C
2004 10913 13.11
2005 10903 12.11
2006 12764 12.93
2007 14507 14.14
2008 16813 14.04
Growth Rate* 2.21
Source: Annual reports * self calculated

vi) Glenmark Pharmaceuticals Limited
Glenmark was founded in 1977 with a capital of Ranillion and a staff of just
three. In 1979, Glenmark launched its first progd@andid Cream (Clotrimazole), in
topical antifungal dermatology segment. The compémag its headquarters in
Mumbai and enjoys global presence in regulatednateonal markets as well. The

company is into the business of manufacturing aadketing of formulation products
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and active pharmaceutical ingredients (APIs). ipies APIs to about 45 markets
and formulations to about 70 markets worldwidehds formulations manufacturing
plants in Goa, Nasik, Baddi and Sao Paolo (Brazij APl manufacturing plants in
Kukumbh, Solapur and Ankleshwar. Glenmark's R&D teenin Mumbai has
intellectual property of over 350 scientists. Th&[R team of Glenmark has
developed a novel drug lead for asthma in a shmah ©f three years. Glenmark’s
focus on strategic planning and development hasrgéed a robust pipeline in
varying stages of maturity. In 2007-08 alone, Glarnfiled 23 abbreviated new
drug application (ANDAs) with the USFDA of which ven were paragradh IV
filings. As of 31March 2008,the company has fildlddumulative ANDAs and it has
got approval for 38 products so far. Regarding ARlisdate the company has filed
over 30 US drug master files (DMFs). Till 2008, t@mpany has made cumulative
filings of 37+ Global DMFs, with 30 in the US.

Table 4.11: Sales and Pofitability Ratio of Glenmik

Year Sales (Rs. Millions) Profitability ratio
199¢ 802 13.7¢
1999 1002 13.00
2000 1386 15.94
2001 2003 11.50
2002 2869 8.04
200¢ 371¢ 8.8¢
200¢ 381« 11.0Z
200t 6127 17.4¢
200¢ 7582 11.61
2007 12536 24.74
2008 20095 31.46

Growth Rate* 3.18

Source: Annual reports * self calculated

Table 4.11 depicts the sales and profitabilityorati Glenmark. The company’s sales
have grown at an annual growth rate of 3.18 pempentannum. Profitability ratio of

the company has been highest for 2008.
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vii) Torrent Pharmaceuticals Limited (TPL)
Torrent was started in 1959 as Trinity laboratoridse company changed its name to
present one in 1971. Torrent is flagship companyhef Torrent group, a leader in
cardiovascular and central nervous system segmiratso has presence in gastro-
intestinal, diabetology, anti-infective and pain rmmagement segments. Its
manufacturing facilities are located at Indrad @af) and Baddi (Himachal
Pradesh). These units have received various catiifins for its quality management
such as I1SO 9001, ISO 14001 and OHSAS 18001 andlESO 17025. Torrent
bagged the Gold Trophy at IDMA quality excellencevaed 2003 for both
formulations and APl manufacturing facilities. Thempany bagged the 'Best
Suppliers' award by the Sri Lankan state pharmamdutorporation. The company’s
R&D Centre is engaged in the discovery of new cleaimentities (NCEs) and is also
developing new processes and suitable formulafimnknown active pharmaceutical
ingredients. Till 2009, the company has filed 323 and 15 DMFs in US. 733
patents have been filed for NDDS technology, dnsgalery projects and innovative
process of APl and formulations for various marketsl 204 patents have been
granted so far. Table 4.12 depicts the sales aofitadility ratio of Torrent. Sales
have grown at an annual growth rate of 3.31 pengenannum. The profitability ratio
has been highest in 2008.

Table 4.12: Sales and Profitability Ratio of Torret

Year Sales (Rs. Millions) Profitability ratio
1998 3475 9.21
1999 3003 11.33
2000 4135 11.14
2001 4006 10.25
200z 395¢ 12.6¢€
200z 386¢ 13.4i
200¢ 430¢ 14.8¢
200t 472¢ 11.2¢
2006 6776 9.75
2007 8824 12.81
2008 9695 16.10
Growth Rate* 3.31
Source: Annual reports * self calculated
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vii)  Cipla
Cipla is 2nd largest pharmaceutical company indnditerms of retail sales. It has
presence in over 170 countries across the worlsl. pitoduct range includes
pharmaceuticals, animal health care products, tulgs, flavours and fragrances, and
agrochemicals. Cipla was registered as a publitdohrcompany on August 17, 1935.
It's first product was launched into the markefl@87. In 1952, the company set up
its first research division for attaining self-saiéncy in technological development.

In 1960, it started operations at second plantilirdli, Mumbai.

In 1968, Cipla manufactured ampicillin for the fitsne in India. In 1976, it launched
medicinal aerosols for asthma. In 1982, Cipla'stfotactory became operational at
Patalganga, Maharashtra. In 1984, the company adee®el anti-cancer drugs,
vinblastine and vincristine in collaboration withet national chemical laboratory,
Pune. In 1991, Cipla pioneered the manufacturéetintiretroviral drug, zidovudine.
In 1994, Cipla's fifth factory began commercial gwotion at Kurkumbh,
Maharashtra. In 1997, it launched transparent ed¢shthe world's first such dry
powder inhaler device. In 2000, Cipla became tret iompany, outside the USA and
Europe to launch CFC-free inhalers. In 2002, themany set up four state-of-the-art
manufacturing facilities set up in Goa. In 2003 atinched TIOVA (Tiotropium
bromide), a novel inhaled, long-acting anticholgierbronchodilator. In 2005, Cipla
set up a state-of-the-art facility for manufactofeformulations at Baddi, Himachal
Pradesh. Cipla manufactures anabolic steroids,gesigls/antipyretics, antacids,
anthelmintics, anti-arthritis, anti-inflammatory ugys, anti-TB drugs, antiallergic
drugs, anticancer drugs, antifungal, antimalari@stispasmodics, antiulcerants,
immunosuppressants etc. The company’s sales arfdapility ratios have been
depicted in Table 4.13. The results highlight th&tcompany’s sales have grown at a
rate of 2.25 percent per annum. Profitability rd@iothe firm has been highest for the
year 2006.
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Table 4.13: Sales and Profitability Ratio of Cipla

Year Sales (Rs. Millions) Profitability ratio
1998 5144 19.83
199¢ 6171 18.6¢
200C 759:¢ 17.52
2001 967 18.51
200z 1437¢ 16.3¢
2003 18421 13.46
2004 20903 14.69
2005 24825 16.52
2006 28910 21.03
2007 3438¢ 19.4:
200¢ 3998« 17.5¢

Growth Rate* 2.25

Source: Annual reports * self calculated

iX) Aurobindo Pharma
Aurobindo was founded on 26th December 1986. Tdmpany has its headquarters
in Hyderabad. Aurobindo started its operations gsigate company with a single
manufacturing unit of semi-synthetic penicillinsS@s) in 1988-89. Aurobindo is into
the business of producing and marketing active mhaeutical ingredients (Bulk
actives), intermediates and specialty generic féatrans. It is among the largest
manufacturers of ampicillin and cloxacillin in ladiTo become a vertically integrated
pharmaceutical company, it has made huge investmenAPIs and formulations
infrastructure. To expand its international frasehiAurobindo has established joint
venture/subsidiaries in USA, Brazil and China. @02, Aurobindo had received
USFDA clearance for its AIDS drug. With the manuésmg and marketing of over
100 active pharmaceutical ingredients (APIs), Aurdb is one of the largest asian
API manufacturers. The R&D centre of Aurobindo axdted on the outskirts of
Hyderabad. Its R&D centre is focused on the arefsamalytical research,
pharmacology, dosage form development, bio-equinaestudies, organic synthesis
and drug delivery systems. Aurobindo filed highastnber of ANDAs from India in
2007-08. In the same year it also filed higheshber of DMFs from India. By 2008,
a total of 128 ANDAs have been filed and 67 havenbapproved with the USFDA.
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By the same year, the company has 122 filings f8rDMF and 1017 Global DMF
Filings. A total of 318 patents have been have Higeoh till 2008.

Table 4.14: Sales and Profitability Ratio of Aurolindo

Year Sales (Rs. Millions) Profitability ratio
1998 2951 8.14
1999 5503 9.09
2000 7467 10.05
2001 9967 6.83
200z 1036¢ 6.6€
200: 1190¢ 8.6€
200¢ 1341: 9.47
2005 11594 3.11
2006 14727 4.76
2007 22505 10.18
2008 24354 11.95
Growth Rate* 1.94

Source: Annual reports * self calculated

4.2.2 Patenting Activity of the Selected Leading Pharmaagdical Companies in
the Post-TRIPS Period

Table 4.15: Worldwide Patent Filing by the Selectedleading Pharmaceutical
Companies in the Post-TRIPS Period

Year Ranbaxy Cipla DRL Cadilla Wockhardt Sun| Aurobindo
pharma

199¢ 14 0 3 1 2 1 0
2000 31 5 5 2 0 0 0
2001 53 15 5 3 3 2 0
200z 69 13 25 9 14 0 5
200z 127 21 68 14 14 2 6
2004 208 28 77 19 18 8 9
2005 259 56 49 29 25 4 2
Source: EPO
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The Table 4.15 shows that patenting activities loé teading pharmaceutical
companies have improved consistently. The best gntbe performers is the top
spender on R&D, viz. Ranbaxy. Global patent filimjghe company have increased
from a mere 14 during 1999 to more than 250 dug@@5. Besides Ranbaxy, Cipla
and DRL have also contributed to the increase eénptiitent applications filed by the

leading Indian companies.

Table 4.16: Patents Granted to the Selected LeadjrPharmaceutical Companies
by USPTO in the Post-TRIPS Period

Firms Ranbaxy DRL Torrent Aurobindo Workhardt Sun

pharma

Pre 1995 7 - - - - -

199t

199¢

1997

1998

2000

2001

200z

1
1
2
5
1999 4 - - - -
4
8
7
8

200¢

200¢ 11 3 - 3 2 -

200t 7 5 - 1 2 1

2006 12 7 1 3 4 4

Total 77 22 9 9 11

Source: USPTO

Not only the patent filing has improved, but pasegitanted to leading pharmaceutical
companies have also improved in the post TRIPSg@efiable 4.16 shows that prior
to 1995, except Ranbaxy, the majority of Indianrptea companies did not have US
patents. However in the post-TRIPS period, morendirlike DRL, Torrent,
Aurobindo, Wockhardt and Sun have also marked thisence in patents granted.
The majority of the pharma companies got pateries 2000. This may be attributed
to the fact that the process of acquiring pateakes a few years. One of the plausible
reasons could be filing of patents immediately raftedia adhered to the TRIPS

agreement
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4.2.2.1ANDA Filings by the Selected Leading PharmaceuticaCompanies

Patent applications filed in the U.S. are an imguuirtindex of domestic inventive
activity and Indian firms are spending huge resesito secure non-infringing process
patents in foreign countries. After tapping the eleping countries, they are now
trying to access developed countries with drug erddings (DMFs) for bulk actives
supply and abbreviated new drug applications (ANDis formulations. In order to
make an early entry into the U.S. market for a dgogqhg off-patent, Indian firms
have been filing ANDAs under Paragraph Il and Paxgly Ill. (Chadha, 2006). Until
recently only a few Indian companies, particuladRgnbaxy and DRL had ANDAs
with USFDA in their own names. The situation haandatically changed in the last
few years. Now, besides the above mentioned fiotteer firms like Cipla and Sun
pharma, Cadilla, Aurobindo and Glenmark have alsenbcoming forward for
ANDA filings. All these firms have created a pipedi of ANDA filings to maintain
their hold in the U.S. market.

Table 4.17: Cumulative ANDA Filings* by the Sele&d Leading Pharmaceutical
Companies in the Post-TRIPS Period

Company 2004 2005 2006 2007 2008 2009
Ranbaxy 150 183 197 239 240* 241
DRL 52 65 77 117 122 144

Sun Pharm 11 33 62 107 14z 17¢
Wockhardt 7 13 39 47 57 67
Cadilla 12 25 36 62 81 92
Glenmark -- 7 18 28 51 71

Torrent -- 1 4 6 11 32
Aurobindc 2 24 51 100# 12¢& 147

Source: Annual Reports, *as orf'ddarch **as on 3¥Dec. # as on 31July
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Table 4.17 shows the cumulative ANDA filings by thee the selected leading
pharmaceutical companies from 2004 to 2009. Thelteeshow that Ranbaxy is
leading in ANDA filings followed by Sun Pharma, Aulnindo. DRL and other firms.
It is pertinent to mention here that although Cipkas also been filing ANDAs
continuously as is clear from the available litarat the researcher could not get
reliable data for year wise ANDA filings of Cipl&dence the same has not been

reported here.

Figure 4.6 : Cumulative ANDA filings by sclected leading
pharmacentical companies
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Figure 4.5 also shows that the cumulative ANDANfis by these companies have

been increasing.

4.2.2.2ANDA approvals by the Selected Leading Pharmaceutat Companies

Research-based Indian pharmaceutical companies thed subsidiaries are
increasingly cornering a large percentage of apdsofor ANDAs from the US FDA

during the last five years. The Indian companiegehavested huge funds in R&D
and up-gradation of facilities as per US FDA nomusing the last couple of years

and now are getting returns in the form of highmsravals for their products.
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Table 4. 18: ANDA Filings and Approvals by the 8lected Leading
Pharmaceutical Companies in the Post-TRIPS Period

Company ANDA filings* ANDA approvals*

Ranbaxy 240 142
DRL 122 70

Sun Pharma# 142 53
Wockhardt 57 23
Cadilla 81 34
Glenmark 51 40
Torrent 11 4
Aurobindo 128 67

Source : Annual Reports, #Sun Pharmaudted its subsidiary Caraco

*as on 31-3-08

Table 4.18 shows that in 2008, Ranbaxy had theesrgasket of products in the US
market with 142 approved drugs. DRL has 122 curiveaANDAs filed till 2008.
2007-08 also saw the highest number of approvalshi® company’s ANDA filings
which includes 13 final approvals from the US. Wiiths total ANDA approvals of
the company had reached to 70. In 2007-08, the tBhnology based ANDA has
been filed by Sun Pharma. Till 2008 Sun Pharma,i@nsubsidiary Caraco had filed
142 ANDAs, whereas ANDAs for 53 products have n@grbapproved.

Wockhardt is amongst the top five global compatielave received 23 abbreviated
new drug application (ANDAs) approvals from the tédi States Food and Drug
Administration (USFDA) in 2008. By 2008, the compdrad filed 57 ANDA filings.
Cadilla has built up a robust generic pipelinetfee US market. Till 2008, out of 81
cumulative ANDA filed, Cadilla has 34 product apypats and 15 of them have been
launched in the market. The company filed aroundl®As and received approval
for 12 ANDAs in 2008 only. Glenmark’s focus on atégic planning and
development has generated a robust pipeline inngstages of maturity. In 2007-08
alone, Glenmark had filed 23 abbreviated new dmgjieations (ANDAs) with the
USFDA. Till 2008, the company has filed 51 cumwatiANDASs and got approval
for 38 productsTorrent has filed 11 ANDAs in US till March 2008ipla has filed
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57 ANDAs till 2008. Aurobindo filed the highest mbber of ANDAs from India in
2007-08. The company filed 128 ANDAs and 67 havenbapproved with the
USFDA. In 2007-08, 46 ANDAs were filed and ANDAserfl7 products were
approved for the US.

Figure 4.7 : ANDA approvalsas percentage of ANDA filings
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Figure 4.6 shows that these leading companies Iese getting a good percentage of
their ANDA filings approved. Another thing worth migoning is that most of these

companies have been getting more than 35 perceheimfANDA filings approved.

4.2.2.3DMF Filings by the Selected Leading PharmaceuticaCompanies

India is on its way to become a global leader inl ARduction. The Indian API
manufacturing industry is projected to make saledJ8D 4.8 billion by 2010,
exhibiting an average yearly growth rate of overpEcent.( Annual Report Sun
Pharma, 2009). Though there was a global slowdawthe APl market in 2008 due

to the recession, long term prospects continueet@romising (Annual Report Sun
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Pharma, 2009). The current DMF filing scenario bé tthe the selected leading
pharmaceutical companies has been presented ie F&l9.

Table: 4.19: Cumulative DMF filings* with USFDA by the Selected Leading
Pharmaceutical Companies

Company DMF Filings
2004 2005 2006 2007 2008 2009
Ranbaxy 16 41 59 80 92 107
DRL 55 64 87 104 127 148
Sun Pharma 22 34 44 59 1014 133¢#
Wockhardt - 18 28 41 53 66
Cadilla 12 28 40 51 59 76
Glenmark - - 7 18 30 42
Torrent -- 1 3 5 6 15
Cipla -- 59 -- 87 -- 153
Aurobindo 5 35 86 114** 122 128
Source: Annual Reports, * as orf'3darch **as on B3luly

#DMF+CEP applications

Table 4.19 shows that Ranbaxy, a leading pharmaeéutompany of India,
continued with its focus on developing innovatiegvironment friendly and cost-
effective technologies for high-value APIs. The gamy has filed 107 drug master
files in U.S. till 2009.

DRL has the largest API pipelines in the Indiaraha industry and has filed 21
DMFs with the USFDA in 2008-09 only. This took ttweal number of DMFs on file
with the USFDA to 148 in 2009.

Sun Pharma has filed 133 DMF/ CEP till 2009. Wockhéas filed 66 DMFs till
March 2009.Cadilla has filed 14 US DMFs with theRI#\, taking the cumulative
filings to 76 DMFs till March 2009.
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Figure 4.8 Cumulative DMF filings by selected leading

pharmaceutical companies
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Regarding APIs, till March 2008, Glenmark has fiacgr 30 US DMFs. By 2008, the
Company has made cumulative filings of 37+ Glob8HA3, with 30 in the US. In

2008-09, 12 USDMFs have been filed taking the caftiud filing with US to 42.

The company is actively increasing its researclacisips. Torrent has filed 6 DMFs
in US till 2008. Cipla has filed 153 DMFs with USRIy 2009. In the DMF filings

also, Aurobindo showed strong performance and Hed the highest number of
DMFs from India in 2007-08. Till 2008, the compahgs 122 filings for US DMF
and 1017 Global DMF Filings.

The above results clearly highlight that the Indempanies are investing funds on
filing DMFs and the trend depicts an increase in DRlings in the post-TRIPS

period.

4.2.3 R&D of the Selected Leading Pharmaceutical Compangin the Post-
TRIPS Period

Changes in patent laws under the TRIPS obligatigmgventing the reverse
engineering of patented molecules, have forcedamdirms to enhance their R&D

efforts and investments. Table 4.20 shows that linge Indian pharmaceutical
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companies such as Ranbaxy, Cipla and DRL have asetk their R&D spending

significantly over the years. While R&D expenditwkRanbaxy increased from Rs.
434 millions in 1998 to Rs. 4711 millions in 2008; DRL it increased from Rs 113

millions to Rs. 3531 millions for the same peri@imilarly all the firms showed a

rapid and consistent increase in R&D expenditurer dtke same period. The present

research shows that in terms of growth rates, itjeelst growth in R&D expenditure
has been recorded by Aurobindo (3.03 percentlpviedd by Cipla (2.86 percent) and
Workhardt (2.85 percent)

Table: 4.20: R&D Expenditure of the Selected Leadig Pharmaceutical
Companies in the Post-TRIPS Period (Rs. Millions)

Year Ranbaxy DRL Sun | Workhardt | Cadilla| Glenmark Torrent Cipla Aurobingo
pharma

199¢ 434 113 103 25€ 192 31 42 231 92

199¢ 554 133 184 362 213 52 101 30z 144

2000 572 232 201 323 253 102 202 231 86

2001 772 514 253 304 424 123 221 221 69

2001 1924 741 342 345 385 314 312 526 143

2003 2766 1418 974 606 883 376 404 578 226

200¢ 3311 199z 127z 693 103¢ 487 675 984 49t

200t 486¢ 254t 1431 811 119z 467 874 1557 54t

200¢ 3867 215¢ 202z 1387 124z 45€ 74E 176¢ 77€

2007 4602 2469 2794 1528 1343 435 916 2324 975%

2008 4711 3531 2876 1652 1336 513 1132 2445 1186
Growth 2.23 2.35 2.69 2.85 2.20 1.82 2.13 2.86 3.03
Rates*

Source: Annual Reports

elf salculated
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Figure 4.9 : R&D expenditure of the selected leading
pharmaceutical companies
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Along with expenditure on R&D, R&D intensity of the companies has been
calculated. The results of the same suggest tleae thas been an increase in R&D
intensity of these companies since 1998. This isirahcation that the leading

companies in the Pharmaceutical Industry of Indi@ehbeen allocating increasing

amounts of their sales turnover towards R&D spemdin
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Table 4.21: R&D Intensity* of the Selected Leadind®?harmaceutical Companies
in the Post-TRIPS Period

Year Ranbax| DRL Sun Workhard | Cadilla | Glenmar| Torrent | Cipla | Aurobind
y pharma t k o]
199¢ 3.2z 3.31 4.27 9.27 6.71 3.8¢ 1.21 4.47 3.1z
199¢ 3.5 3.22 5.5¢ 11.0¢ 6.17 5.2C 3.3¢ 4.8¢€ 2.62
200C 3.2¢ 4.7¢ 4.5t 8.9¢ 5.47 7.3¢ 4.84 3.0¢ 1.07
2001 3.75 4.64 4.08 4.62 9.29 6.00 5.5( 2.28 0.60
2002 6.81 451 4.31 5.01 7.20 10.84 7.85 3.62 1.36
2003 7.81 7.80 10.87 5.87 9.41 9.97 10.36 3.09 1.85
2004 9.16 9.91 12.92 5.16 9.44 12.78 15.65 4171 5 3.6
2005 13.74 13.28 12.07 5.20 10.9 7.63 18.52 6|24 .66 4
200¢ 9.51 8.9t 12.3¢ 8.0z 9.7z 5.94 10.9¢ 6.0¢ 5.2¢
2007 10.9¢ 3.8¢ 13.0¢ 8.7¢ 9.24 3.4¢ 10.3:2 6.7¢% 4.31
200¢ 10.5¢ 7.17 8.5t 6.2% 7.91 2.54 11.6¢ 6.1C 4.8t
Source: Annual Reports * R&D as percentafggross sales

Table 4.21 shows that R&D intensity of some of tleading pharmaceutical
companies Most of the sample pharmaceutical companies showed most

impressive increase in their R&D intensities.

4.2.4 Exports of the Selected Leading Pharmaceutical Congmies in the Post-
TRIPS Period

After analysing the trends in patent filings and R&cenario, the export perspectives
of these pharmaceutical companies have also beseraa. The rising exports of
Indian pharmaceutical manufacturers are an indicaib local technological

capability, particularly in process innovations. thVitheir cost-effective process
innovations and reverse engineering of brand-namegsd Indian companies have
emerged as competitive suppliers in the world fdarge number of generic drugs.
The export focus of Indian companies, propelledh@yrecognition of process patents
in different countries, has made them penetratanaber of countries based on their

low-cost structure.
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Table 4.22: Exports of the Selected Leading Pharmaatical Companies in the
Post-TRIPS Period (Rs. Millions)

)

Company | Ranbax | DRL Sun | Workhard | Cadilla | Glenmarl | Torren | Cipla | Aurobindc
pharma

1998 5961 -- - - - - 737 945
1999 732 - 89C - 317 86 - 119t 216t
2000 802¢ - 114¢ - 38€ 124 11C 143¢ 367¢
2001 1029: 430z 118¢ 171¢ 714 18t 29z 258¢ 545¢
2002 1850: 9254 136¢ 241¢ 97t 23€ 372 494¢ 4872
2003 24686 9197 2604 - 1168 498 442 5669 5634
2004 24564 9821 3867 - 1882 894 517 8123 642¢
2005 23379 9148 5034 - 2355 1298 858 10506 555
2006 27183 | 11975| 6963 3627 371 1413 160 15149 816
2007 2641¢ | 2848t | 969z 363¢ 6057 304: 202t | 1768¢ 1148
2008 2811¢ 2260 | 1896; - 8751 6781 240¢ 2150 1401t

Growth 1.84 2.13 3.06 n.a. 2.88 3.32 2.19 2.59 2.04

Rates*

Source : Annual Reports * geliculated  n.a. not available

Table 4.22 depicts the year-wise exports of thecsetl leading pharmaceutical

companies for the period 1998-2008. The resultsvsihat there has been a drastic

increase in exports of these leading pharmaceuticaipanies in the post-TRIPS

period. Inter company comparison highlights tha¢ thighest growth has been

recorded by Sun pharma followed by Cadilla. In ®mh volume of export growth,

Ranbaxy and DRL are dominating the scene.
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Figure 4.10 Exports of the selected leading pharmaceutical
companies
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Figure 4.10 shows that exports of these compares been increasing for the period

1998-2008.

Table 4.23: Export Intensity of the Selected Leadigp Pharmaceutical Companies
in the Post-TRIPS Period

Yeal Ranbaxy | DRL | Sun Worhhardt | Cadilla |Glenmark |Torrent |Cipla |Aurobindo
Pharma

1998 44.68 - - - 0.00 - - 14.19 31.86
1999 46.92 - 27.64 - 8.99 8.40 -- 19.28 39.27
2000 46.17 - 2591 - 8.32 8.77 2.66 18.83 49.2
2001 50.07 39.1¢ | 19.2¢ 26.3¢ 15.71 9.25 7.28 26.6¢ 54.72
200z 65.6( 56.37 | 17.2¢ 35.5¢ 18.31 7.87 9.317 34.3¢ 47.01
200z 69.8¢ 50.8¢ | 29.1f - 12.41 13.4: 11.4C | 30.7¢ 47.31
2004 67.94 48.90 39.27 - 17.23 23.46 12.02 38.85 7.87%
2005 66.07 47.78 42.45 - 21.56 21.08 18.18 4230 7.8%
2006 66.96 49.71] 42.54 21.05 29.08 18.6 2363 752.3 55.43
2007 63.11 44.37 45.37 20.99 41.7p 24.26¢ 2200 351.4 51.02
2008 63.01 45.91] 56.48 - 52.0¢ 33.75 2477 53.78 7.556

Source: Annual Reports
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Table 4.23 shows that for the four companies of #sigment, viz., Ranbaxy, DRL,
Cipla and Aurobindo, have been exporting more thaer-half of their sales turnover.
The share of Sun pharma and Cadilla has also bees timan fifty percent in 2008. It
appears that, for these companies, foreign marketsequally important as their
domestic market and this gave them the impetusmprave their operating
efficiencies.

4.2.5 Results of the Analysis of the Selected Leading Btmaceutical Companies
The above analysis highlights that patenting aisiof these leading pharmaceutical
companies have improved consistently. Not onlyghtent filing has increased, the
patents granted have also increased in the pos2gREriod. In the case of ANDA
filings with USFDA, the situation has dramaticalthanged in the last few years.
Now, besides Ranbaxy and DRL, other firms like &ipSun Pharma, Cadilla,
Aurobindo and Glenmark have also been coming faiweith more ANDA filings.
Along with ANDAs filings, ANDA approvals have aldmeen increasing continuously.
The post-TRIPS period is also indicating enhancédFCIilings by these selected
leading pharmaceutical companies of India.
The results of the study highlight that the langdidn pharmaceutical companies such
as Ranbaxy, Cipla, DRL have increased their R&Dndp® significantly over the
years. Inter company comparisons indicate that highest growth for R&D
expenditure has been recorded by Aurobindo (3.08ep¢), followed by Cipla (2.86
percent) and Workhardt (2.85 percent)

Along with the increase in R&D expenditure, the R&miensity of the selected
leading pharmaceutical companies indicates that bige companies have been
allocating an increasing amount of their salesduen towards R&D spending. Along
with enhanced patent filing and increased R&D exittene and R&D intensity, the
results also indicate an improvement in exports exyubrt intensity by the selected

leading pharmaceutical companies in the post-TRE®d.

4.3 Firm Level Analysis
The results of the above analysis highlight thattR&atents and exports of the
Pharmaceutical Industry have increased in the PBSRS period. Similar results

emerge from the analysis of the selected leadiragrpaceutical companies of India.
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The results clearly indicate an increase in patedR&D expenditure and exports in
the post-TRIPS period. Similar analysis on the sparameters has been performed
for a sample of one hundred firms chosen from naht region of India. The results

of size-wise and age-wise analysis of the surveydapicted below.

4.3.1 Patenting Activity of the Sample Firms in the PostFRIPS Period

Patenting activity of the Pharmaceutical Industry well as of the leading
pharmaceutical companies has improved considemalpygst-TRIPS period. Not only
the patent filings have increased, but patentstgdahave also increased in the post-
TRIPS period as has been shown by the resultsottady. However on this front,
small scale firms lagged behind their medium anddascale counterparts. (Table
4.24)

Table 4.24: Firm Size and Filing of Patents in th&ast Three Years

Firm size Did you file any patents in the last thyears?
Yes No Total
Large 8 8
100.0% 100.0%
Mediun 4 20 24
16.7% 83.3% 100.0%
Small 68 68
100.0% 100.0%
Total 12 88 10C
12.0% 88.0% 100.0%

The results of the size-wise analysis show thatllsseale firms have not filed any
patents in the last three years, i.e., after thgléamentation of Product Patent Act
2005. Patents have only been filed by large andumeéirms. The above results are
indicative of the fact that patent filing is mostlg privilege of the large

pharmaceutical firms only. 16.7 percent of mediwale firms and all the large scale

firms have filed patents in the last three years.
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Table 4.25: Firm Age and Filing of Patents in thé_ast Three Years

Age of the Firm Did you file any patents in the last three years?
Yes No Total
Old 5 3 8
62.5% 37.5% 100.0%
Medium 3 29 32
9.4% 90.6% 100.0%
New 4 56 60
6.7% 93.3% 100.0%
Total 12 88 100
12.0% 88.0% 100.0%

The age-wise analysis shows that 62.5 percentddfiohs had filed patents in the last

three years. This percentage was only 9.4 for nmediikms and 6.7 for the new firms.

In terms of patent filings, the sample firms fromrth west region do not depict a
very healthy picture as patent filing has been ntepbby large and older firms. The

cost of patenting could be one of the reasonshier t

4.3.2 R&D Perspective of the Sample Firms in the Post-TRS Period

In the context of the new TRIPS regime, technolpfays an important role in the
survival and growth of the pharmaceutical firmsekvhe small firms are urgently
required to up-grade their internal sources of tetdgy like expanding the in-house
R&D activities, employing more skilled labour, prdwng training to their technical
manpower, etc. As far as R&D intensity is concdrremall pharmaceutical firms
considerably lagged behind their large counterpantsundertaking innovative

activities.
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Table 4.26: Firm Size and In-house R&D

Firm size In-houR&D
Substantially | Marginally | Remainec | Marginally | Substantially | Total
Decreased Decreased | Same Increased | Increased
Large -- -- -- -- 8 8 Chi-
100.0% 100.0% | Square:
Medium - - 20 4 24 83.077***
83.3% 16.7% 100.0% | df: 6
Small - 8 24 36 -- 68 p <.001
11.8% 35.3% 52.9% 100.0%
Total 8 24 56 12 10C
8.0% 24.0% 56.0% 12.0% 100.0%

*** Significance level .1percent

Hi: There is a relationship between firm size angaot on in-house R&D as a result
of signing TRIPS.

All the large scale firms agreed that in-house R8&3 shown a substantial increase.
83.3 percent medium scale firms responded thabusé R&D has shown a marginal
increase and 16.7 percent accepted that it hasasuiadly increased. 24 small firms
are of the view that in- house R&D has not changdule 36 reported that it has
marginally increased. The value of Chi-square isOB3 which is significant,
depicting that there is a significant relationshgiween firm size and in-house R&D,

i.e., as the firm size increases, the in-house R&D increases.

Table 4.27: Firm Age and In-house R&D

Age of | Substantially] Marginally | Remained| Marginally | Substantially| Total Chi-
the Firm | Decreased | Decreased| Same Increased | Increased Square:
old - - - 4 4 8 33.730%**
50.0% 50.0% 100.0%
Medium | -- -- 8 20 4 32 df: 6
25.0% 62.5% 12.5% 100.0%
New - 8 16 32 4 6C p<.001
13.4% 26.7% 53.3% 6.7% 100.0%
Total -- 8 24 56 12 100
8.0% 24.0% 56.0% 12.0% 100.0%

*** Significance level .1percent

87



Hi : There is a relationship between firm age amgbact on in house R&D as a
result of signing TRIPS.

Regarding in-house R&D, 50 percent of the old firacsepted that it has increased
only marginally. 62.5 percent of the medium firnksoaresponded that in-house R&D
has shown a marginal increase. 53.3 percent ohélefirms reported that in-house
R&D has increased marginally. In total, 56 pera#rthe total firms responded that it
has marginally increased, and 12 percent resporttiatl in-house R&D has
substantially increased as a result of signing RfPS. The value of Chi-square is
33.730 (df: 6), which is significant. It depictsaththere is a significant relationship

between firm age and in- house R&D.

Both size-wise and age-wise analysis of In-hous®Ri&pict that the majority of the
firms accepted that in-house R&D has marginallyeased. All the large firms and
fifty percent of the older firms accepted that éshsubstantially increased. So with
signing TRIPS, the in-house R&D of most of the firms improving and, therefore,

size and age do influence in-house R&D.

Table 4.28: Firm Size and Performance of R&D

Performance of R&D
Firm
. Very high High Moderate| Low Very Low| Total Chi
size
Square:
Large 4 4 -- 8
62.307***
50.0% 50.0% 100.0% o 8
Medium | 4 8 - 12 24 '
p <.001
16.7% 33.3% 50.0% 100.0%
Small 4 4 30 20 10 68
5.9% 5.9% 44.1% 29.4% 14.7% 100.0%
Total 12 16 30 2C 22 10C
12.0% 16.0% 30.0% 20.0% 22.0% 100.0%

*** Significance level .1percent
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Hii: There is an association between firm size antbpaance of R&D.

Size-wise analysis depicts that the large firmedaheir R&D performance as very
high or high. Four medium firms rated it as verghieight firms rated it as high.
Only eight out of 68 small firms rated performamsehigh and very high, while thirty
firms were of the view that performance was lowery low. Value of Chi square
62.307 is significant for 8 df, which again depithsit there is a strong association
between firm size and performance of R&D highliggtithat as the firm size

increases, the performance of R&D also improves.

Table 4.29: Firm Age and Performance of R&D

Performance of R&l
Age of i _ -
) Very higfr High Moderatt Low Very low | Total Chi
the Firm
Square:
Oold 4 -- 4 - -- 8
26.433**
50.0% 50.0% 100.0%
Medium | 4 4 4 8 12 32 o 8
12.5% 12.5% 12.5% 25.0% 37.5% 100.0% '
New 4 12 22 12 10 60
p <.01
6.7% 20.0% 36.7% 20.0% 16.7% 100.0%
Total 12 16 30 20 22 100
12.0% 16.0% 30.0% 20.0% 22.0% 100.0%

** Significance level 1percent

Hi,: There is an association between firm age andpeaegnce of R&D.

Age-wise analysis is indicative of the fact that@#cent of the old firms rated their
R&D performance as very high, another 50 percetdgdrat moderate. 25 percent
medium firms rated it as very high/high, while 37%8&rcent firms felt that the

performance was low. From new firms, only 6.7 petdems rated it as very high,

20.0 percent firms rated it as high, 36.7 percamd rated it as moderate, 36.7
percent firms were of the opinion that the R&Dfpanance has been low/very low.
In total 12.0 percent firms rated it as very hidg,0 percent rated it as high, 30.0
percent rated it as moderate, 42.0 percent fiefts that the R&D performance has

been low/very low. Value of Chi square is 26.433chtis significant for 8 df, which
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again depicts that there is a strong associationve®n age of the firm and
performance of R&D. Overall results highlight thithere is still much to be done

about improving the performance of these firmstenR&D front.

Table 4.30: Firm Size and Proportion of Turnover $ent on R&D in the Last

Three Years

Firm Substantially | Marginally | Remained | Marginally | Substantially| Total
Size Decreased Decreased| Same Increased | Increased
Large -- -- -- -- 8 8 Chi-
100% 100.0% | Square
Medium | -- - 20 4 24 191.325%**
83.3% 16.7% 100.0%
Small -- 12 32 24 -- 68 df: 6
17.6% 47.1% 35.3% 100.0%
Total - 12 32 44 12 10C p<.001
12% 32% 44% 12% 100%

*** Significance level .1percent

H,: There is an association between firm size angbtbportion of turnover spent on

R&D in the last three years.

There was an overall agreement amongst all the Iscgle firms that the proportion
of turnover spent on R&D in the last three years $ubstantially increased. Out of 24
medium firms twenty are of the view that the prdjmor of turnover spent on R&D in

the last three years has marginally increased and firms accepted that it had
substantially increased. The response was notasirfat the small scale firms. There
were 24 firms who accepted that it had increasedyimaly. Chi- square of 91.325

(df:6) depicts that the association between firpe @and the proportion of turnover

spent on R&D is significant.
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Table 4.31: Firm Age and Proportion of Turnover Spat on R&D in the Last

Three Years

Age of | Substantially] Marginally | Remained | Marginally | Substanti| Total Chi-
the Firm | Decreased | Decrease | Same Increased | ally Square :
Increased 59.747***
Old -- - 3 4 1 8 df: 6
37.5% 50.0% 12.5% 100.0%
Medium | -- 3 6 21 2 32
9.4% 18.8% 65.6% 6.3% 100.0% | p< .001
New - 9 23 19 9 60
15.0% 38.3% 31.7% 15.0% | 100.0%
Total - 12 32 44 12 100
12% 32% 44% 12% 100.0%

H.i: There is an association between firm age andgotiop of turnover spent on
R&D in the last three years.

The age-wise analysis highlights that 5 older firr28 medium firms and 28 new

firms accepted that the proportion of turnover $pemR&D has improved. Overall

results highlight that 56 percent firms are of viev that it has improved.

Results of the R&D perspectives highlight that

)] Size-wise as well as age-wise analysis depict thate is an association
between proportion of turnover spent on R&D andnfisize and between
proportion of turnover spent on R&D and firm age.

i)  Size-wise analysis depicts a relationship betwaemndize and in-house R&D.
Age-wise analysis also depict a relationship betwken age and in-house
R&D.

iii) In terms of performance on R&D front, the new antbl firms have rated
their R&D performance as low. The results of Chirage depict an association

of R&D performance with firm size and firm age.

Thus the results of the firm level analysis of #igarmaceutical Industry in the
north west region highlight that the R&D scenasamproving in the post TRIPS
period and the large and older firms are spendirftggher proportion of their

turnover on R&D.
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4.3.3 Export Perspective of the Sample Firms in the PosSERIPS period

Exports of the pharmaceutical industry, as welbathe leading pharmaceutical
companies, have improved considerably in the p&P® period. Not only the
exports have increased, but export intensity hss iahproved in the post-TRIPS
period as is shown by the results of this studpweler, the results of the sample
firms from north west region are indicative of tfeet that again on this front,

small scale firms lagged behind their medium angelacale counterparts.

Table 4.32: Firm Size and Focus on Exports

Firm size Focus on Exports
Yes No Total
Large 8 8
100.0% 100.0%
Medium 8 16 24
33.3% 66.7% 100.0%
Small 68 68
100% 100.0%
Total 16 84 100
16.0% 84.0% 100.0%

The size-wise analysis depicted in Table 4.32 bt that all the 8 large scale firms
focused on exports. 33 percent of the medium dizex$ focused on export, whereas

the same was not true for small scale firms.

Table 4.33: Firm Age and Focus on Exports

Age of the Firm Focus on Exports
Yes No Total
Old 6 2 8
75.0% 25.0% 100.0%
Medium 4 28 32
12.5% 87.5% 100.0%
New 6 54 60
10.0% 90.0% 100.0%
Total 16 84 100
16.0% 84.0% 100.0%

Similar results have been observed from age-wisdysis where the older firms

reported focusing on exports (Table 4.33)
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4.3.4 Impact of TRIPS: Other Perspectives

Besides patents, R&D and export perspective, ther@spects covered in this
research are:

i) Compliance to Schedule M

ii) Cost of production

iii) Shift to better technology

iv) Share in domestic market

v) Therapeutics of drugs in the last three years

vi) Impact of MRP based excise duty on the existingsuni

vii) Drugs produced by the company

viii) Category of product

ix) No of products introduced in the last one year

X) Products of the firm covered under DPCO

xi) Sales in the last three years

xii) Overall impact of TRIPS

xiii) New opportunities created due to TRIPS

xiv) Threats due to TRIPS

The reason for covering all these aspects is toagebmplete overview of the
implications of TRIPS on the Indian pharmaceuticalustry. These all, in one
way or another, have their implications on patentiR&D and exports of the
firms. Besides, this will also help in understamdithe new opportunities or

threats facing the pharmaceutical firms. Thesedspae explained as under.

i) Compliance to Schedule M

Schedule M represents a set of regulations ashpdntlian Drugs and Cosmetics Act,
1940 to ensure safety and efficacy of drug produatsl biologics that are
manufactured in India. The revised schedule M, tlzabe into effect from July 1,
2005, will ensure total cGMP (current good manufeiny practices) where high
levels of quality control and quality assurancendtads will be maintained in the
manufacturing of the drugs. The Union governmesisied on the compliance of

drug manufacturing firms to Schedule M and made dbmpliance mandatory in
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order to make the quality of drugs produced in dndiatch world standards. The
minimum cost of upgrading one drug manufacturimgfio comply with Schedule M
requirements was estimated to be over Rs. 15 milstate FDA's had forced all units

to comply with the new Schedule-M requirements.

Was Schedule M a Hasty Decision?

Schedule M was conceived on the lines of USFDA. Wexperts are of the view that
although schedule M was a good regulation, it wagertheless a hasty decision on
the part of the government. It does have its benefith quality improvements and
other factors but it should have been graduallysptan. It took the FDA nearly 15
years to implement the schedule in the US. Thisrreght implementation of
Schedule M is the biggest problem faced by smallesdéirms in pharmaceutical
industry in India.(Cygnus, 2006)The present study has tried to test through the
response rate of the firms whether Schedule M waasty decision on the part of the

government.

Table 4.34: Firm Size and Schedule MWas it a Hasty Decision?

Firm size and schedule
Firm size ["Sirongly | Disagree | Neutral] Agree| Strongly Total Chi-square
Disagree Agree :11.269
Large 4 - 4 - -- 8
50.0% 50.0% 100.0% | (df: 6)
Mediurr 8 4 8 4 -- 24 p =.080
33.3% 16.7% 33.3% | 16.7% 100.0%
Small 20 24 12 12 -- 68
29.4% 35.3% 17.6% | 17.6% 100.0%
Total 32 28 24 16 -- 100
32.0% 28.0% 24.0% | 16.0% 100.0%

The results of the study highlight that the mayoat the firms have not been against
schedule M. When asked about whether schedule Nbéexs a hasty decision on the

part of the government, 50 percent of the largéeduans strongly disagree, whereas

94



50 percent are neutral about it. From medium sifieds, 33 percent strongly
disagree, 17 percent disagree and 33 percent arteaheOnly 17 percent of the
sample firms accepted that it has been a hastgidaan the part of the government.
Even from small size firms only 18 percent firmsemed that it was a hasty
decision on the part of the government. 29 perstohgly disagreed and 35 percent
disagreed. The results of Chi-square do not depigtassociation between firm size

and opinion on the Schedule M being a hasty detisio

Table 4.35: Firm Age and Schedule M:Was it a Hasty Decision?

Firm size and schedule M
Age of the["Strongly | Disagrer | Neutra | Agree | Strongly | Total | Chi- square:
Firm Disagree Agree 18.552*
Old 4 - 4 - 8

50.0% 50.0% 100.0% | @ ©)

Medium 8 8 8 8 _ 32

25.0% | 25.0% | 25.0% | 25.0% 100.0% | P <01
New 24 16 16 4 - 60

40.0% 26.7% 26.7% | 6.7% 100.0%
Total 32 28 24 16 - 10C

32.0% 28.0% 24.0% | 16.0% 100.0%

** Significance level 1percent

The results of the age-wise analysis also highlight the majority of the firms has
not been against the implementation of ScheduleWlen asked about whether
Schedule M has been a hasty decision on the p#reajovernment, 50 percent of the
old firms agreed with it. From medium firms 50 pantstrongly disagreed/disagreed.
From new firms only 6.7 percent agreed that it wdmsty decision on the part of the
government. Here the value of Chi- square is Smant which depicts a significant
association between firm-age and Schedule M beingssy decision imposed by the
government. This, in a way, highlights that pharendical firms are preparing

themselves for the change, Schedule M being ottecof.

i) Cost of Production
One of the impacts of TRIPS, as has been refldoyadany studies (Pradhan, 2007),
has been to find out whether the TRIPS agreemesntldad to increase in cost of

production. The results of size-wise analysis degbiat all firms, small, medium and
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large felt that cost of production as a resultighsg of TRIPS has increased. All

large firms, 33.3 percent of medium scale firms 48d percent of small scale firms

reported that it has increased substantially #fiesigning of TRIPS.

Table 4.36: Firm Size and Cost of Production as adsult of Signing TRIPS

Firm Cost of Production as a result of Signing of TRIPS
size Substantially| Marginally | Remainec| Marginally | Substanally
decreased | decreased| same increased | increased Total
Large -- -- -- -- 8 8
100% 100%
Mediun | -- -- -- 16 8 24
66.7% 33.3% 100.0%
Small -- -- 15 24 29 68
22.1% 35.3% 42.6% 100.0%
Total -- -- 15 40 45 10C
15% 40% 45% 100%

Chi Sq:
49.150%**
p < .001
d.f:4

F:16.093***
p <.001
d.f:2

*** Significance level .1percent

The results of Chi-square suggest that there iasaociation between firm-size and

impact on cost of production as a result of signiRjPS. The ANOVA test has also

been used and the results of F-test suggest thia th a significant difference across

the different levels of firms on the basis of sar&l impact on cost of production as a

result of signing TRIPS.

Table 4.37: Firm Age and Cost of Production as a Ralt of Signing TRIPS

Age of the| Cost of Production as a result of Signing of Tk
Firm Substantially [ Marginally | Remained | Marginally | Substantially Chi Sq:
decreased | decreased | same increased increased | Total 19. 314*
old - - 1 5 2 8 df:4
12.5% 62.5% 25.0% 8% p<.01
Medium -- -- 5 15 12 32
15.6% 46.9% 37.5% 32% F.6.155™
New - - 9 20 31 60 df:2
15.0% 33.3% 51.7% 60% p<.01
Total -- -- 15 40 45 100
15% 40% 45% 100%

** Significance level 1percent
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The results of age-wise analysis depict that mbaa t85 percent of all firms, old,
medium and large, accepted that cost of producm®a result of signing of TRIPS
has increased. The results of Chi-square suggastitare is an association between
firm age and impact on cost of production as altasfuthe signing of TRIPS. The
results of F-test suggest that there is a sigmifid#ference across the different levels
of firms on the basis of age and impact on cogirofiuction as a result of signing of
TRIPS.

Overall results highlight that 85 percent firmsesgithat the cost of production as a

result of signing of the TRIPS has increased.

iii) Shift to Better Technology

Next the focus of research was shifted to find waether there is an association

between firm size and shift to better technologg assult of the signing of TRIPS.

Table 4.38: Firm Size and Shift to Bttr Technology

Firm Size | Strongly | Disagre: Neutra Agree Strongly Total
Disagree Agree Chi-
Large -- - -- 4 4 8 Square
50.0% 50.0% 100.0% | :22.362**
Medium - - - 20 4 24 (df: 6)
83.3% 16.7% 100.0% | P<.01
Small - 8 16 24 20 68
11.8% 23.5% 35.3% 29.4% 100.0%
Total - 8 16 48 28 10C
8.0% 16.0% 48.0% 28.0% 100.0%

** Significance level 1lpercent

100 percent of the large and the medium scale fagreed with the view that they
have shifted to better technology. Even from thelfn firms, 65 percent of small
firms accept this view. Here the value of Chi- sguia significant which shows that

there is an association between firm size and ghifetter technology.
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Table 4.39: Firm Age andShift to Better Technology

Age of the| Strongly | Disagree | Neutral Agree Strongly | Total

Firm Disagree Agree

Old -- - 2 -- 6 8

25.0% 75.0% 100.0%

Medium - 4 4 20 4 32
12.5% 12.5% 62.5% 12.5% 100.0%

New - 4 10 28 18 60
6.7% 16.7% 46.7% 30.0% 100.0%

Total - 8 16 48 28 100
8.0% 16.0% 48.0% 28.0% 100.0%

Chi-
Square:
17.877*

p< .01
d.f =6

** Significance level 1lpercent

The age-wise analysis shows that 75 percent oblthéirms strongly agree that they

have shifted to better technology as a result efdiigning of TRIPS. From medium

firms 75 percent agreed/strongly agreed with tlésvy whereas 80 perceonf new

firms agreed/strongly agreed with this view. VabieChi-square is significant which

shows that there is a strong association betweenoaghe firm and shift to better

technology as a result of the signing of TRIPS.

Both size-wise and age-wise analysis of firms deftiat there is a shift to better
technology as a result of the signing of TRIPS.sTisi a healthy attitude in the

pharmaceutical firms, which will ultimately help improving the R&D and quality

of the product.

iv) Share in Domestic Market

Table 4.40: Firm Size and Share in Domestic Market

Firm size Is the share in domestic market declihing
Yes No Total
Large -- 8 8
100.0% 100.0%
Medium 4 20 24
16.7% 83.3% 100.0%
Small 12 56 68
17.6% 82.4% 100.0%
Total 16 84 10C
16.0% 84.0% 100.0%
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Regarding the share of firms in domestic markdtgha large scale firms responded
that their share in the domestic market is notidex. This percentage is 83 in case
of medium firms as 17 percent reported a declinghgre in the domestic market. In
the case of small firms, 17 percent felt that tebeire in domestic market is declining.
The majority of the firms in the sample accepteat their share in domestic market is

not declining.

Table 4.41: Firm Age andShare in Domestic Market

Age of the Firn Is the share in domestic market declini
Yes No Total
old - 8 8
100.0% 100.0%
Medium B 32 32
100.0% 100.0%
New 16 44 60
26.7% 73.3% 100.0%
Total 16 84 100
16.0% 84.0% 100.0%

Old and medium firms have not reported any decréadbeir share in domestic
market. Only in case of new firms, 26.7 percerit tieat their share in domestic
market is declining. The results highlight that @¥rcent of the firms have reported

that their share in domestic market is not decgjnin

v) Therapeutics of the Drugs in the Last Three Years

There is high concentration in therapeutic prodoatkets and as a result competition
in the Pharmaceutical Industry does exist andtenahtense. The exact nature of the
competition differs from one therapeutic marketatwother, ranging from product
competition to promotional competition to price quetition, depending on the state
of technology, the existence of patents, the hdldrand-names and, sometimes,
government policy. In general, however, competitiorpharmaceuticals is based on
the development of new products and on promoticth @an be described strongly
oligopolistic, with the leading firms possessingisiolerable market poweProduct
market is oligopolistic as a few firms are prodgcsimilar products, but competition

is intense.
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Table 4.42: Firm Size and Therapeutics of the Drugm the Last Three Years

Firm Therapeutics of the drugs in the last few years alTot | Chi sq:
size Substantially | Marginally | Remainec | Marginally | Substantially 53.14x
decreased decreased | same increased | increased p<.001
Large - -- 4 4 - 8
50.0% 50.0% 100.0%
Medium | - - 8 12 4 24 Fi7.788™
33.3% 50.0% 16.7% 100.0% p<.01
Smal - - 16 40 12 68
23.5% 58.8% 17.6% 100.0%
Total | - - 28 56 16 100
28.0% 56.0% 16.0% 100.0%

*** Significance level .1percent ** Signifamce level 1percent

The results of the size wise analysis highlight B percent of the large scale firms
are producing the same therapeutics of the drugiseitast three years. However, 50
percent said that the number of therapeutics haginadly increased. 33.3 percent of
the medium scale firms have reported that theyssducing the same therapeutics of
the drugs in the last three years, 50 percent éeddpat the number of therapeutics
has marginally increased, whereas 16.7 percenbfatee view that the number of

therapeutics has substantially increased. 23.5eperaf the small scale firms have
reported that they are producing the same theraseot the drugs in the last three
years, 58.8 percent reported that the number oépleaitics has marginally increased,
whereas 17.6 percent said that the number of thateys has substantially increased.
The results of the Chi-square highlight an assmridbetween firm-size and impact

on therapeutics of the drugs in the last threesyéltrere is a significant difference of

means as the F-test is also significant.
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Table 4.43: Firm Age andTherapeutics of the Drugs in the Last Three Years

Age of | Therapeutics of the drugs in the last few years alTot| Chi Sq:
the Firm | Substantially| Marginally | Remained| Marginally | Substantially 23.869***
decreased | decreased | same increased | increased

Old 4 4 -- 8 df: 4
50.0% 50.0% 100.0%

Medium | -- - 4 28 - 32 p <.001
12.5% 87.5% 100.0%

New 20 24 16 60
33.3% 40.0% 26.7% 100.0%

Total - - 28 56 16 100
28.0% 56.0% 16.0% 100.0%

*** Significance level .1percent

The results of age-wise analysis highlight that g#cent of the old firms are
producing the same therapeutics of the drugs alseidast three years. However 50
percent said that the number of therapeutics haginadly increased. 87.5 percent of
medium firms have also reported that the numbethefapeutics has marginally
increased. 40 percent of the new firms have re@dtat the number of therapeutics
has marginally increased and another 26.7 percemoried that the number of
therapeutics has substantially increased. Thetsestilthe Chi- square highlight an
association between firm-age and impact on thetaygeof the drugs in the last three
years. The majority of the firms reported that #peutics of the drugs in the last three

years have marginally increased.

vi) Impact of MRP Based Excise Duty on the Existing Uié
The next level of problem which the small scalerpfaceutical units face is that,
even if they upgrade their manufacturing facilitiesSchedule M standards, the levy
of excise duty on MRP has made the business o&tB& units still miserable. The
reason is that the tax paid by the small unitslargk firms is the same irrespective of

the selling price.

In January 2005 the government introduced the MRBeth excise duty for the
pharmaceutical units in the country. As per thiigyp government has levied a 40
per cent excise duty on the maximum retail priccRfl of drugs and not on the
manufacturing expenses (i.e., on ex-factory pndach had been the practice earlier.

Under the new excise scheme, most small scale argtdikely to cross the excise
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exemption limit of Rs 1 crore thus effectively datiag the basic purpose of the small
scale exemption limit (Express Pharma Pulse, 2008der the earlier ex-factory
price based excise duty structure, the majoritgroéll units had a turnover of about
Rs 50 lakhs. Now based on MRP, that includes miadketnd distribution expenses,
their turnover is likely to reach Rs. 1 crore. Asadl units are operating at low profit
margins and are incurring additional expenses tgrage their manufacturing
facilities to be GMP compliant, this MRP based egaiegime is going to affect them
negatively. So the respondent firms were enquitesliaithe impact of MRP based

excise duty on their unit. (Pradhan, 2007)

Table 4.44: Firm Size and Impact of MRP BaseBxcise Duty on the Existing
Units

Firm size | Impact of MRP based excise duty on the existing Total
Quite Substantic Margina No Impac Chi Sq:
Substantial 1.787
Large 8 - 8
100.0% 100.0% p=.393
Mediun | 16 8 - 24
66.7% 33.3% 100.0%
Small 46 22 - 68 F:.912
67.6% 32.4% 100.0% | p=.409
Total 70 30 - 100
70.0% 30.0% 100.0%

The results of the Chi- square do not depict asp@ation between firm size and
impact of MRP based excise duty on existing uiitshieans that MRP based excise
duty has affected all the firms irrespective ofitlseze. The results of F-test suggest
that there is no significant difference acrossdifierent levels of firms on the basis

of size and impact of MRP based excise duty ortiegjisinits.
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Table 4.45: Firm Age and Impact of MRP Based Excise Duty on the Existing

Units

Age of the| Impact of MRP based excise duty on the existing uni Chi-
Firm square:

Quite substantial Marginal No Impact  Total 21.746%**

substantial
Old 6 2 -- -- 8

75.0% 25.0% 100.0% p<..001
Medium 32 - -- - 32

100.0% 100.0% | df=2
New 32 28 -- -- 60

53.3% 46.7% 100.0%
Total 70 30 -- -- 10C

70.0% 30.0% 100.0%

*** Significance level .1percent

The results of the age-wise analysis show thahalll00 firms surveyed whether old,
medium or new agreed that MRP based excise dutyalsdstantial impact on their
existing unit. The results of the Chi- square hgftl an association between firm age

and impact of MRP based excise duty on the existmits.

vii)  Drugs Produced by the Firm

The pharma industry can be broadly divided intcaarged and unorganised sectors.
Most of the players in the unorganised sector areolved in formulations

manufacturing, since this is not technology inteasiThese players mainly cater to
local demand and compete on price. So the nexttiQnesas framed to understand

the nature of drugs produced by the company
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Table 4.46: Firm Size Drugs Produced by the Firm

Firm size Drugs produced by the company
Bulk drugs Formulations Both Total
Large -- 8 8
(100.0%) (100.0%)
Mediurm -- 24 24
(100.0%) (100.0%)
Small - 68 68
(100.0%) (100.0%)
Total 100 100
(100.0%) (100.0%)

All the 100 firms in the sample were producing ombymulation. Small pharma
firms produce only formulations as they are notimposition to afford the heavy
investment required for the production of bulk druyledium firms generally prefer
to produce formulations because profit margin ighbr. Large pharma firms can
produce both. However, in this work, the medium dde scale units that were

selected were producing formulations only.

viii)  Category of Product:
In the domestic market, because of the largelyegennature of the Indian

pharmaceutical industry, the focus of domestic $iroontinues to be on off-patent

drugs.
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Table 4.47: Firm Size and Category of Product

Firm size Category of product
Generic Branded Produs Both Total
Products
Large 4 4 -- 8
(50.0%) (50.0%) (100.0%)
Mediurr 4 8 12 24
(16.7%) (33.3%) (50.0%) (100.0%)
Small - 16 52 68
(23.5%) (76.5%) (100.0%)
Total 8 28 64 10C
(8.0%) (28.0%) (64.0%) (100.0%)

Table 4.47 shows that the majority of the firms éndoeen producing both generic

products and branded products.
ixX) Number of Products Introduced in the Last One Year

Table 4.48: Firm size and Number of Products Introdiced in the Last One

Year
Firm | Number of products introduced in the last one year
size Total
<5 6-10 11-20 21-40 >40
4 4 8
Large -- -- --
50.0% 50.0% 100.0%
) 16 8 24
Medium - - -
66.7% 33.3% 100.0%
8 12 24 8 16 68
Small
11.8% 17.6% 35.3% 11.8% 23.5% 100.0%
8 16 40 20 16 100
Total
8.0% 16.0% 40.0% 20.0% 16.0% 100.0%
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The results of size-wise analysis show that ovef@llpercent firms responded that
they have introduced 11-20 products in the lasty@@e. 66.7 percent of the medium
firms and 35 percent of the small firms belonghis tcategory. 20 percent of firms

reported that they have introduced 21-40 productheé last one year, 50 percent of
the large firms, 33.3 percent of the medium firh%,8 percent of the small firms

belong to this category. 16 percent said that thaye introduced more than 40
products in the last one year. The surprising tesare that 23.5 percent of the small
firms have introduced more than 40 products.

However, on the other side, 16 percent said they timve introduced only 6-10
products in the last one year, 50 percent of thgeldirms, and 17.6 percent of the
small firms belong to this category. On the othetreame there are 8 percent firms
which could introduce less than 5 products in tet bne year. 11.8 percent of the
small firms belong to this category. Overall résuhighlight that the firms are

introducing new products and the number is increpsi

Table 4.49: Firm age andNumber of Products Introduced in the Last One

Year

Age  of | Number of products introduced in the last one year
the Firm Total Chi square:

<5 6-10 11-20 21-40 | >4C 51 333w
old - -- -- -- 8 100.0%

100.0% df: 8

Mediur | 4 8 12 8 - 32

12.5% 25.0% 37.5% 25.0% 100.0%
New 4 8 28 12 8 60 p <.001

6.7% 13.3% 46.7% 20.0% 13.3% 100.0%
Total 8 16 4C 20 16 10C

8.0% 16.0% 40.0% 20.0% 16.0% 100.0%

*** Significance level .1percent

The results depict that all the older firms havioduced more than 40 products in
the last one year. The majority of the new firmgenmtroduced 11-20 products in the
last one year. The value of Chi square is signiticghich highlights an association

between firm age and number of products introduicede last one year.
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X) Products of the Firm Covered Under DPCO

Small scale units were exempted from DPCO pridt385 but DPCO 1995 included

small units also in its ambit. DPCO is applicatdeatl units irrespective of their size

and turnover. In practice the impact of DPCO iatieély greater on the small-scale
units than on the large units because of the diffees in production volume between
the two (Lalitha, 2001). Larger units with a widenge of production of items have
the advantage to balance the production betweertehes under price control and

those which are not. Since most of the small whitsnot have such flexibility, they

get adversely affected. Also, larger units havectygacity to argue their case with the
government to justify the higher prices based airthost of production or other

reasons and charge higher prices. Smaller units &0 cited reducing profit margin

due to DPCO. (Lalitha, 2002)

Table 4.50: Firm Size and Products of the Firm Coered Under DPCO

Products of the company covered under DPCO
Firm size 70% & i :
0-10% 11-30% | 31-50% | 51-70% Total Chi' Square:
above 26.530%*
4 4 8
Large - - -
50.0% 50.0% 100.0%
. 4 8 8 4 24 df: 8
Medium --
16.7% 33.3% 33.3% 16.7% 100.0%
4 20 32 4 8 68
Small <01
5.9% 29.4% 47.1% 5.9% 11.8% 100.0% p<-
8 24 44 12 12 100
Total
8.0% 24.0% 44.0% 12.0% 12.0% 100%

** Significance level 1percent

The results show that 50 percent of the large filmmse 11-30 percent of their
products under DPCO, whereas 50 percent of thesfmave 31-50 percent of their
products under DPCO. From medium size firms, 1@regnt firms have less than ten
percent of their products under DPCO, 33.3 percttite firms have 31-50 percent of
their products under DPCO, whereas 33.3 percettieofirms have 51-70 percent of

their products under DPCO and 16.7 percent of ithhesfhave more than 70 percent
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of their products under DPCO. A majority of the #rfiams i.e., 32 firms had 30-50
percent products covered under DPCO. The resultheofChi-square highlight an
association between firm age and products of tmepemy covered under DPCO at

one percent.

Table 4.51: Firm Age andProducts of the Firm Covered Under DPCO

Products of the company covered under DPCO Chiafequ
Age of 36.073%**
the firm  "0-10% 11-30% | 31-50% | 51-70% | 70% & | Total
above P<.001
Old - -- 4 4 - 3
50.0% | 50.0% 100.0% | 9-f=8
Medium | 4 -- 16 4 8 32
12.5% 50.0% 12.5% 25.0% 100.0%
New 4 24 24 4 4 60
6.7% 40.0% 40.0% 6.7% 6.7% 100.0%
Total 8 24 44 12 12 100
8.0% 24.0% 44.0% 12.0% 12.0% 100%

*** Significance level .1percent

The results show that 50 percent of the old firmgeh31-50 percent of their products
under DPCO, whereas 50 percent of the firms hav@(percent of their products
under DPCO. From medium firms, 50 percent of thmdihave 31-50 percent of their
products under DPCO, and 12.5 percent of the finange 51-70 percent of their
products under DPCO and 25 percent of the firm® hawore than 70 percent of their
products under DPCO. From new firms, 40 percemhefirms have 31-50 percent of
their products under DPCO, 6.7 percent of the filmse 51-70 percent of their
products under DPCO and another 6.7 percent dirthe have more than 70 percent
of their products under DPCO. The value of Chi squs significant which highlights

an association between firm age and products otdngpany covered under DPCO.
Overall results highlight that Indian pharmaceudtitans are still having more than

31 percent products under DPCO.
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xi) Sales in the Last Three Years

Table 4.52: Firm Size and Sales in the Last Thre¥ears
Firm Size | Substantially | Marginally | Remainec | Marginally | Substantially | Total
Decreased Decreased | Same Increased | Increased
Large -- -- -- -- 8 8
100.0% 100.0%
Mediurm - - - 4 20 24
16.67% 83.83% 100.0%
Small 6 -- 6 24 32 68
8.82% 8.820% 35.29% 47.06% 100.0%
Total 6 -- 6 28 60 10C
6.0% 6.0% 28.0% 60.0% 100.0%

In the last three years, 83 percent of the mediumsf have reported substantial
increase, whereas 17 percent have reported maigeraase in sales. 47.06 percent
of the small scale firms have reported substamtiatease in sales, whereas 35.3

percent have reported marginal increase in saléiseifast three years. However all

the large firms have reported substantial incré@asales in the last three years.
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xii) Overall Impact of TRIPS

Table 4.53: Firm Size and @pon about the Impact of TRIPS

Firm Opinion of the impact of TRIF Total Chi-
size Square:
Prices of| Prices of| No More R&D | Companies will
all drugs| certain change | activity expand their size
1.170%**
will go | drugs will | in prices | will  take | by merger/
u ou lace acquisition
P go up P a p<.001
Large -- -- -- -- 8 8
100.0% 100.0%
d.f=8
Medium | 4 12 -- 8 - 24
16.7% 50.0% 33.3% 100.0%
Smal 20 32 12 4 - 68
29.4% 47.1% 17.6% | 5.9% 100.0%
Total 24 44 12 12 8 100
24.0% 44.0% 12.0% | 12.0% 8.0% 100.0%

*** Significance level .1percent

Then firms have been asked to give their opiniooualthe impact of TRIPS on the
Indian pharmaceutical industry, 100 percent of ldrge firms responded that the
firms will expand their size by merger/acquisitidfrom medium size firms, 16.7
percent firms reported that prices of all the draijsgo up, while 50 percent claimed
that prices of certain drugs will go up. HoweveB, 3Bpercent of the firms claimed
that more R&D activity will flow as a result of sipng TRIPS. From small size firms,
29.4 percent firms reported that prices of all dinegs will go up while 47.1 percent
claimed that prices of certain drugs will go up.6l@gercent claimed that there will be
no change in prices. Only 5.9 percent of the fiol@med that more R&D activity

will take place as a result of signing TRIPS. VabieChi square is significant for 8
df, which depicts that there is a strong assoaiatietween firm size and opinion on
the impact of TRIPS. Overall analysis depicts thatmajority of the firms has been

of the view that prices of the drugs will increase.
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Table 4.54: Firm Age andOpinion about the Impact of TRIPS

Age of | Opinion on the impact of TRIF Total Chi
the Firm Square:
Prices of| Prices of| No More R&D | Companies  will
40.644**
all drugs| certain change | activity will | expand their size
will  go | drugs will | in take place | by merger/
u ou rices acquisition
p go up p q df- 8
Old 4 - -- 4 -- 8
50.0% 50.0% 100.0%
Medium | 12 20 -- -- -- 32 p< 001
37.5% 62.5% 100.0%
New 8 24 12 8 8 60
13.3% 40.0% 20.0% | 13.3% 13.3% 100.0%
Total 24 44 12 12 8 100
24.0% 44.0% 12.0% | 12.0% 8.0% 100.0%

*** Significance level .1percent

Age-wise analysis of opinion on the impact of TRI®Sthe Indian Pharmaceutical
Industry reveals that two old firms reported thairenR&D activity will take place
and six reported that firms will expand their sgemerger/acquisition. From medium
firms, 37.5 percent firms accepted that pricesllofh@ drugs will go up, while 62.5
percent accepted that prices of certain drugsgeilip. From new firms, 13.3 percent
firms accepted the viewpoint that prices of all thrags will go up while 40 percent
claimed that prices of certain drugs will go up.3LBercent firms said that firms will
expand their size by merger/ acquisition as a tesukigning TRIPS. Only 13.3
percent of the firms claimed that more R&D actiwyll take place as a result of
signing TRIPS. The majority of the firms agreedtthaces of drugs will go up. The
results highlight that TRIPS will lead to increasethe price of drugs and only 12

percent of total firms claimed that it will leadéahanced R&D activities.

Value of Chi square is 40.644 which is significémt8 df and depicts that there is a

strong association between age of the firm andi@pian the impact of TRIPS.
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xiii)

Opportunities Created due to TRIPS

First Schedule M, then enhanced cost of producfidigwed by MRP based excise

duty, now the research focus shifted to trying taguere whether the TRIPS

agreement offered any opportunities to the firms.

Table 4.55: Firm Size and New Opportunities Cretad due to TRIPS

Firm size | New opportunities created due to TR Chi-
Total Square:
Strongly Disagree Neutral Agree Strongly
Disagree Agree
69.074***

Large 8 8

) - - 100.0% | 100.0% | p<.001
Medium | 4 4 12 4 24

16.7% 16.7% 50.0% |16.7% | 100.0% |98
Smal 32 12 12 8 4 68

47.1% 17.6% 17.6% 11.8% 5.9% 100.0%
Total 36 16 12 20 16 100

36.0% 16.0% 12.0% 20.0% 16.0% 100.0%

*** Significance level .1percent

While responding to the question whether the nepodpnities have been created by
TRIPS, the majority of the firms has not acceptea\tiewpoint. The firms still seem
to be a little apprehensive of the TRIPS agreemarttthe same viewpoint has been
accepted by large scale firms. Even from mediumdijrthe percentage of firms who
agreed/strongly agreed to it (66.7 percent) hasn bewre than those who
disagreed/strongly disagreed to it (33.4 percdd}.this is the not the case with the
small firms. Here the percentage of firms who disad/strongly disagreed to it (64.7
percent) was more than those who agreed/strongseddgo it (17.7 percent). Some
17.6 percent firms are neutral about it. Many laaigel medium scale firms accepted
the view that new opportunities have been createdidgning of TRIPS, while the
small firms were a little apprehensive about itlléaof Chi square isignificant for 8

df which again depicts that there is a strong aaion between firm size and opinion

on new opportunities being created due to TRIPS.
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Table 4.56 : Firm Age and New Opportunities Create due to TRIPS

Age of the| New opportunities created due to TRIPS Chi

Firm Total Square:
Strongly Disagre! Neutra Agree Strongly 24.421*
Disagree Agree

Oold 4 4 8 df: 8
50.0% 50.0% 100.0%

Medium | 14 4 0 4 8 32 b= .006
50.0% 12.5% .0% 12.5% 25.0% 100.0% <.01

New 16 12 12 12 8 60
26.7% 20.0% 20.0% 20.0% 13.3% 100.0%

Total 36 16 12 20 16 100
36.0% 16.0% 12.0% 20.0% 16.0% 100.0%

** Significance level 1percent

Once again the results highlight that the majooitghe firms accepted the viewpoint
that new opportunities have been created due t®®FRWhen asked about whether
they feel that new opportunities have been credtedto the signing of TRIPS there
were divergent views of medium firms. From mediums§, the percentage of firms
who disagreed/strongly disagreed to it has beeb pércent and is quite high. The
picture is more or less similar for new firms, whed6.7 percent of firms
disagreed/strongly disagreed to it and 33.3 peritens agreed/strongly agreed to it.
Value of Chi square is 24.4Zgnificant for 8 df which again depicts that thésea
strong association between age of the firm andiopion new opportunities being
created due to TRIPS.

xiv) Threats Due to TRIPS
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Table 4.57: Firm Size and Threats Due to TRIPS

Threats due to TRIPS Chi-

Firm size Total Square:

Strongly Disagree Neutral Agree Strongly

Disagree Agree 08,554+
Large 4 4 8

) - 50.0% 50.0% 100.0% | P<.001
Medium 16 38 24

) - 66.7% |33.3% | 100.0% |d9T=®8
Small 4 8 20 16 20 68

5.9% 11.8% 29.4% 23.5% 29.4% 100.0%
Total 4 8 24 32 32 100

4.0% 8.0% 24.0% 32.0% 32.0% 100.0%

*** Significance level .1percent

When asked about whether there are any threatsghing TRIPS, even the large
firms could not categorically say no. These firmghm have visualized a threat in the
form of competition from the big MNCs. 50 percenftthe large firms strongly
agreed that they would face threats due to TRIR8mFmMedium size firms, 66.7
percent agreed, while another 33.3 percent stroaghged. From small firms, 52.9
percent strongly agreed/agreed to it while 17. ¢gerstrongly disagreed/disagreed to
it and remaining 29.4 percent of the small firmge aeutral about it. Overall the
majority of the firms (64 percent) have accepteat thRIPS might lead to certain
threats. Value of Chi Square is significant for 8which depicts that there is an

association between firm size and opinion on tisrdae to TRIPS.
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Table 4.58: Firm Age and Threats Due to TRIPS

Age | Threats due to TRIPS

of the Firm Strongly Disagree Neutral Agree Strongly Total gzijare:

Disagree Agree 18.194*
Old . - - 4 4 8

50.0% | 50.0% 100.0% | gt 8
Mediur - 4 4 8 16 32
12.5% 12.5% 25.0% 50.0% 100.0%

New 4 4 20 20 12 60 p <05

6.7% 6.7% 33.3% 33.3% 20.0% 100.0%
Total 4 8 24 32 32 100

4.0% 8.0% 24.0% 32.0% 32.0% 100.0%

* Significance level 5 percent

When asked about whether there were any threatsubef signing of TRIPS, 100
percent of the old firms strongly agreed/ agreext they would find threats due to
TRIPS. From medium firms, 75 percent firms agreteoi'gly agreed to it. From the
new firms, 53.3 percent strongly agreed/agreedt,tavhile 13.4 percent strongly
disagreed/disagreed to it. Overall results highlighat the majority of the firms
accepted that they faced threats due to implementaf TRIPS. Value of Chi square
18.194is significant for 8 df which depicts that thereais association between firm

age and opinion on threats due to TRIPS.

4.3.5 Impact of TRIPS on Pharmaceutical Industry: Resuls of Factor Analysis

of Small Firms

The data collected through questionnaire havelssn analysed by factor analysis to
study the impact of TRIPS on the Indian pharmacautsector (Table 5.10). The
results highlight that six factors, namely; i) TBIPR&D and new opportunities; ii)
Products under DPCO, performance of R&D, and thearags of drugs; iii) Product
category, nature of order and threats; iv) Chaniges technique and technical
personnel employed; v) Changes in sales and exortsvi) Preparedness for TRIPS

, extracted 76.39 percent of variation.
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Table 4.59: Factors Influeimy Pharmaceutical Performance

S Factor Name | Factors components Eigen % of Item Mean | SD
No Values | Var. loading
1 TRIPS, In-house R&D activities 4.355 25.616 | .804 3.72 0.71
R&D and Proportion of turnover spend on R& .663 2.16 1.49
new in the last three years
opportunities Cost of production as a result of .690 3.76 1.07
signing of TRIPS
Impact of TRIPS on various issues a77 2.36 1.20
related to Indian pharmaceutical
Industry
New opportunities created due 779 2.64 1.52
TRIPS
Mean of TRIPS, R&D and new opportunities 2.93
2 Products Impact on the no. of products of the | 2.561 15.067 | .891 3.38 0.84
under DPCO, firm covered under Drugs Price
performance Control Order (DPCO)
of R&D and Performance of R&D activitie 794 3.24 1.29
Therapeutics Therapeutics of the drugs you are 743 3.51 1.34
of the drugs dealing with
you are
dealing with
Mean of Products under DPCO and performance of R&D 3.37
3 Product Impact on number of products 2.085 12.263 | .926 4.20 1.02
category, introduced by the firm in the last one|
nature of year _ .
order and Bulk orders from big companies .550 1.88 0.8
threats Threats due to TRIPS in form of k .857 3.30 1.10
competitions from foreign companies
Mean of Product category and nature of order 3.1
4 Changes in Shift to better technology due to 1.653 9.722 .857 3.96 1.29
technique and TRIPS
technical _
personnel Total technical personmployec .618 3.24 0.87
employed
Mean of Changes in technique and technical pers@mgloyed. 3.60
5 Changes in Sales in last three yei 1.324 7.789 .861 4.30 1.24
sales and Exports in last three years 582 3.96 | 0.19
exports
Mean of Changes in total sales and exports 4.13
6 Preparednessg Need for patents 1.009 5.936 .788 4.14 0.72
for TRIPS Challenges posed by TRI .781 376 | 114
Mean of preparedness for TRI 3.9t
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Factor | , TRIPS, R&D and new opportunities corssadt i) In-house R&D activities
with loading of .804; ii.) Proportion of turnovepent on R&D (.663); iii) Cost of
production as a result of signing of TRIPS (.690);Impact of TRIPS on various
issues related to Indian Pharmaceutical Indus#y7), and v) New opportunities
created due to TRIPS (.779).

Two important components in this factor are: ihimase R&D activities; and ii) cost
of production as a result of signing of TRIPS. Btithse components had mean 3.72
and 3.76 which are higher than the factor meanQ8.2T'he results of the study depict
that though the cost of production has increasedhe same time in-house R&D

activities have also improved after signing TRIPS.

The second factor is products under DPCO, perfocmaf R&D and therapeutics of
drugs and had an eigen value of 2.561 with a veeaof 15.067 percent. Three
components of this factor are: i) Impact on the afoproducts of the firm covered
under drugs price control order [DPCOQ] (.891); Berformance of R&D activities
(.794); and iii) Therapeutics of the drugs the firare dealing with (.743). Based on
the mean score the factor impact on the numberaafyets of the firm covered under
drugs price control order [DPCO] had a mean sc6r& 38 and therapeutics of the
drugs the firms are dealing with a mean score 8r&lhigher than the mean score of
all three variables (3.37).

The third factor that emerged from the factor asiglys product category, nature of
order and threats with eigen value of 2.085. Thiplained 12.263 percent of
variance. The components of this factor are: i) dotpon number of products
introduced by the firm (.926); ii) Threats due tRIPS in the form of competition

from foreign companies (.857) and iii) bulk ordérsm big companies in the last
three years (.550). Two components, impact on nammbproducts introduced by the
firm in the last three years having a mean scoré.20 and threats due to TRIPS in
the form of competition from foreign companies mavia mean score of .3.30 are
important. Both these components had higher mtersthe factor mean of 3.12. It
shows that in spite of the threats due to TRIP®éform of severe competition from

foreign companies, the number of products introdumnethe firms is increasing.

117



The fourth factor, namely, changes in technique tatinical personnel employed,
had an eigen value of 1.653 and this factor expthif.722 % of variance. Two

components of this factor are: i) shift to beteahinology due to TRIPS (.857) and ii)
total technical persons employed (.618). Out eséhtwo components, shift to better
technology due to TRIPS is more important, as # adactor loading of .857 and

mean score of 3.96 which is higher than the factean 3.60. This is quite obvious as
the majority of the respondents expressed theiniopithat they have shifted to a
better technology due to the signing of TRIPS.

The fifth factor, viz., changes in total sales @&xgorts had an Eigen value of 1.324.
This factor explained 7.789 percent of variancas Tactor has two variables: i) sales
in last three years (.861); and ii) exports focG82). Out of these two factors sales in
the last three years with a mean score of 4.3(ban higher than the mean score of
this factor (4.13). The results of the study hightithat due to the signing of TRIPS,

respondent firms have reported an increase in satbeg last three years.

The last factor that emerged from factor analysis been preparedness for TRIPS.
This factor had an Eigen value of 1.009 and explhif. 936 percent of variation. This
factor covered two variables, namely, i) Need fatepts (.788) and ii) Challenges
posed by TRIPS (.781). Need for patents had aivelgthigher mean score (4.14)
than the factor mean which is 3.95. It might be tduthis reason that the patents of all

large and medium firms have registered an incrempest-TRIPS period.

The overall mean of all factors is 3.51. Three ingnat factors on the basis of ranking
on mean score include: i) changes in sales andresxpp preparedness for TRIPS,
and iii) changes in techniques and technical pexwloamployed. The results of factor
analysis highlight that need for patenting, changesales and switch to new

technology have higher impact on the Pharmaceuticiistry of India.
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4.3.6 Results of the Regression Analysis

Table 4.60: Results of the Regression Analysis

Model Summary

Model R R Adjusted | Std. Error Change Statistics Durbin
Squar | R Square| of the : Watson
e Estimate R Square F dfl df2 Sig. F
Change | Change Change
1 .623 .388 .382 424 .388 62.017 1 D8 .000
2 828 .681 674 .308 .293 88.883 1 D7 .000
3 .836 .699 .690 .300 .019 5.908 1 D6 .OL7 2.1

Q

. Predictors: (Constant), IP13

. Predictors: (Constant), IP13, IP12

o

. Predictors: (Constant), IP13, IP12, IP16

. Dependent Variable: DP11

The dependent variable @verall performance during TRIPS consisting of three

items, viz., present sales, market share and dvenphct on performance. Factor

analysis helped to choose the independent varialdeshe model. These are

explained below.

IP 11: TRIPS, R&D and new opportunities This includes five items.

* In-house R&D activities

* Proportion of turnover spend on R&D in the lasethyears

» Cost of production as a result of signing of TRIPS

* Impact of TRIPS on various issues related to imgdaarmaceutical

Industry

* New opportunities created due to TRIPS

IP 12: Products under DPCO and performance of R&D:This has three

items, namely:

* Impact on the no. of products of the firm coveredier drugs price

control order (DPCO)

* Performance of R&D activities
119
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» Therapeutics of the drugs firms are dealing with

iii. IP13: Product category, nature of order and threats This has the
following items:
» Impact on no. of products introduced by the firm
* Bulk orders from big companies
e Threats due to TRIPS in form of competition fromeiign companies
iv. IP14: Changes in technique and technical personnel empled: The items
included in this independent variable are:
» Shift to better technology due to TRIPS
» Total technical persons employed
v. IP15: Changes in total sales and exportsThis includes the following two
items:
* Changes in sales in last three years
* Change in exports
vi. IP 16: Preparedness for TRIPS:This includes two items. These are:
* Need for patents

* Challenges posed by TRIPS

The results for Step-wise regression (Table 4.@pja that the model chooses three
independent variables. These are: IP13: Produegoat, nature of order and threats,
IP 12: Products under DPCO and performance of R&D & 16: Preparedness for
TRIPS. The model explains 69 percent of the vammtiThis explains that this
combination of three variables significantly predie overall performance during the
TRIPS period.

4.4 Concluding Remarks
Data analysis done at the industry level depicts thanging scenario of the
pharmaceutical industry. The results highlight acrease in patenting activity,
increase in exports and enhanced R&D spending énpibst-TRIPS period. The
results of selected leading firms also highligmitar trends. This has been followed
by survey results. The empirical analyses have lbaened out to find association
between firm size and impact of TRIPS. Age-wiselysis has also been done. For

closer examination of relationships between depanded independent variables,
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multiple regression analysis has been done usiegstbp-wise method to avoid
multicollinearity. The regression results have hgjited that three significant
predictors of the overall performance during TRIP&iod are: i) IP13: Product
category, nature of order and threats; ii) IP 12odBcts under DPCO and
performance of R&D; and iii) IP 16: PreparednessifalPS.
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CHAPTER-V
CONCLUSIONS, LIMITATIONS AND FURTHER STUDY

This chapter highlights the major findings in sectb.1. Section 5.2 deals with the
testing of hypotheses and presents a complete wfethe research. Section 5.3
covers the limitations of the research and, finadlyction 5.4 identifies the areas of

future research.

5.1 Major Findings

The major findings of the study are listed below.
Section 5.1.1 reports the findings at the induséyel. Section 5.1.2 covers the
findings of the selected leading pharmaceutical games and section 5.1.3 deals
with the findings of the sample survey of one hewldfirms selected from the north

west region of India.

5.1.1 Findings at Industry Level
Results of the pharmaceutical industry as alevtiepict that:

i) Patents have increased in the pharmaceutical iydokindia in the post-
TRIPS period.

i) Growth of R&D of the industry as a whole has beahér in the post-
TRIPS periodas compared to pre-TRIPS period.

iii) Growth of exports of the industry as a whole ishieigin post-TRIPS period
as compared to the pre-TRIPS period

5.1.2 Findings of the Selected Leading Pharmaceutical Copanies

The results of the present study show that patgnéativities of the leading
pharmaceutical companies have improved consistedty only the patent filing has
increased, the patents granted have also incréagedt-TRIPS period. In the case of
ANDA filings with USFDA, the situation has dramatlly changed in the last few
years. Now, besides Ranbaxy and DRL, other firtkkes Gipla, Sun Pharma, Cadilla,

Aurobindo and Glenmark are also increasing ANDAngs. All these companies
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have created a pipeline of ANDA filings to maintdireir hold in the U.S. market.
Aurobindo has filed the highest number of ANDAsnfrdndia in 2007-08. ANDAs

filings as well as ANDA approvals have been incieggontinuously. Wockhardt is
amongst the top five global companies to have vece23 ANDA approvals from the
USFDA in 2008. In the same year, Ranbaxy has beercompany with a largest
basket of products in the US market with 141 appdodrugs and another 98
marketing applications pending for approval. In 2@8 DRL saw the highest
number of approvals for the company’s ANDA filingscluding 13 final approvals

from the US and 4 from Canada, in addition to Tagwve approvals from the US.

In the case of DMF filing, also, the selected legdpharma companies are coming
forward in the post-TRIPS period. DRL has the éstgAPI pipelines in the Indian
pharma industry and has filed 21 DMFs with the USRD 2008-09. Aurobindo filed
the highest number of DMFs from India in 2007-08l 2008, the company has 122
filings for US DMF and 1017 Global DMF Filings.

The results of the present study suggest that #mgel Indian pharmaceutical
companies such as Ranbaxy, Cipla and DRL have aseck their R&D spending
significantly over the years. R&D expenditure offfRaxy has increased from Rs. 434
millions in 1998 to Rs. 4711 millions in 2008, fBRL it increased from Rs 113
million to Rs. 3531 million for the same period. terms of R&D growth rates, the
highest growth has been recorded by Aurobindo (p&%ent), followed by Cipla
(2.86 percent) and Workhardt (2.85 percent). THexe been an increase in R&D
intensity of the the the selected leading pharmiazawcompanies as well since 1998.
This is an indication that the leading companiesh@ Pharmaceutical Industry of
India are allocating increasing amounts of theilesaturnover towards R&D

spending.

The present study also reflects the rising expafrtadian pharmaceutical companies.
These could be an indicator of local technologaagbability, particularly in process
innovations. With their cost-effective process imaitions and reverse engineering of
brandname drugs, Indian companies have emergedmpetitive suppliers in the
world for a large number of generic drugs. The ekpacus of Indian companies,

propelled by the recognition of process patentdifi@erent countries, has made them
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penetrate a number of countries based on theirdost structure. Inter company
comparison highlight that the export growth rates baen highest for Sun Pharma,

followed by Cadilla.

5.1.3 Findings of the Sample Survey Selected From the Kb West Region of

India

The major findings of the sample study &morted under the two headings

5.1.3.1 Impact of TRIPS on patenting, R&D and exports
5.1.3.2 Impact of TRIPS: other perspectives

5.1.3.1 Impact of TRIPS on Patenting, R&D and Exports

Firm level analysis highlights an improvement ire therception of Indian firms
regarding patenting, R&D and exports. Althoughemis of patenting and exports,
only a few large and old firms are indulging ingbeactivities, but even the new and
small firms have been accepting the viewpoint afreasing needs of patents and
exports in the future. Slowly they are going in fochange, as is visible from their
viewpoints of acceptance of schedule M and MRP daseise duty. Regarding R&D
perspective, all firms, whether old or new, large small, have improved their
spending on R&D as has been reflected by enhanéé&x éxpenditure and increased

proportion of turnover spent on R&D.

5.1.3.2 Impact of TRIPS: Other perspectives

i) Compliance to Schedule MWas Schedule M a hasty decision?
Central government made GMP (Schedule M) compulsordrug manufacturing
sector from 2005, which was in the wake of TRIP8\pliance as it was conceived on
the lines of USFDA. Schedule M ensures total cGMirént Good Manufacturing
Practices) where high levels of quality control andlity assurance standards will
have to be maintained in the manufacturing of thesl irrespective of firm size. The
respondents have been asked about whether Schiddbdel been a hasty decision
implemented by the government, without giving théme time to respond to this

change.
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a) Results of size-wise analysis show that there issgmciation between firm size and
schedule M being a hasty decision imposed by th&.Gte results of Chi-square do
not depict any association between the two. Theontgjof the firms have not
accepted that Schedule M was a hasty decision.

b) Age-wise analysis depicts that there is an assogidetween firm age and schedule
M being a hasty decision. The results of Chi-squaigict an association between the
two.

i)  Cost of Production as a Result of the Signing TIRS

a) One of the impacts of TRIPS as has been reflegteddny studies has been, to find
out whether the TRIPS agreement has lead to inereagost of production. The
results of Chi-square suggest that there is arcedsm between firm size and impact
on cost of production as a result of the signinGBIPS, as the value of Chi-square
(49.150) is significant for 4 df. The results ofdst suggest that there is a significant
difference across the different levels of firmstba basis of size and impact on cost
of production as a result of the signing of TRIESen the results of factor analysis
suggest that cost of production has increasedesudt of signing of TRIPS.

b) The same has been tested for age-wise analysjswhether there is an association
between firm age and impact on cost of productienaaresult of the signing of
TRIPS. The results of Chi-square point out thatelie an association between firm
age and impact on cost of production as a resuhesigning of TRIPS, as the value
of Chi-square 19.314 is significant for 4 df. Tlesults of F-test suggest that there is a
significant difference across the different levefsfirms on the basis of age and

impact on cost of production as a result of thaisig of TRIPS.

iif) Shift to Better Technology

a) Next the focus of research shifted to finding outether there is an association
between firm size and shift to better technologyassult of the signing of TRIPS.
Once again the results of Chi-square, significamng percent, reflect an association
between the two.

b) Age-wise analysis shows an association between fige and shift to better
technology as a result of signing of TRIPS. Val@i€Chi-square is significant at one
percent level of significance. These are pointershe fact that there is a strong
association between age of the firm and shift titebe¢echnology as a result of the
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signing of TRIPS. Size-wise as well as age-wiselyais show that TRIPS has
resulted in a shift to better technology. This ish@althy attitude and will be

instrumental in improving the R&D and quality oktproduct.

iv) Impact on Therapeutics of the Drugs

a) There is high concentration in therapeutic produetrkets and this often leads to

b)

intense competition in the pharmaceutical indudtigre the results of the Chi- square
highlight an association between firm-size and ictjma therapeutics of the drugs in
the last three years. There is a significant diiiee of means as the F-test is
significant at 1 percent level of significance.

The results of the Chi- square highlight an assimeisbetween firm-age and impact

on therapeutics of the drugs in the last threesyear
v) Impact of MRP Based Excise Duty on the Existing hits

With the objective of providing impetus to induatization, the central government
declared some backward regions of Himachal PradiEshmu & Kashmir, Sikkim
and Uttaranchal in 2005 as excise free zones.eé\s#me time it declared MRP based
excise duty for the pharmaceutical units and \ae40 per cent excise duty on
maximum retail price (MRP) of drugs and not on ithenufacturing expenses (i.e., on
ex-factory price), the practice earlier. The impa€tsuch a policy on the small

pharmaceutical units outside excise free zonesstvasgly negative (Pradhan, 2007).

The results of size-wise analysis underscore theretis no association between the
firm size and impact of MRP based excise duty oistieng unit. The results of the

Chi- square do not depict any association betweenwo. It means that MRP based
excise duty has affected all the firms irrespectfi¢heir size. Even the results of F-
test suggest that there is no significant diffeeeacross the different levels of firms

on the basis of size and impact of MRP based exitiseon the existing unit.

b) The results of Chi- square of the age-wise analyigjklight an association between

firm-age and impact of MRP based excise duty ore#isting unit.
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b)

b)

vi) Impact of DPCO

Small scale pharmaceutical firms were exempted fiORCO prior to TRIPS.
However DPCO 1995 included small units also iroitsit. Therefore it is genuine to
assume that small pharmaceutical firms were wdfsttd by the signing of TRIPS
agreement. In addition to it, the impact of DPCQdkatively greater on the small-
scale units than on the large units because ofiifferences in production volume
between the two (Lalitha, 2001).

The present study also tried to find an associdigtween the firm size and products
of the company covered under DPCO. The results lfsQuare highlight an
association between firm-size and products of tmepany covered under DPCO.
Age-wise results of the Chi-square highlight anoasgion between firm age and
products of the company covered under DPCO at @neept. The value of Chi -
square is significant which highlight an associati@tween firm-age and products of

the company covered under DPCO.

vii) Overall Impact of TRIPS

Regarding the overall impact of TRIPS the perceptif all large as well as small
firms has been that TRIPS will result in increaséhie prices of the products. There is
a strong association between the firm size andi@pion the impact of TRIPS. Value
of Chi square is significant for 8 df, depictingaththere is a strong association
between firm size and opinion on the impact of TRIP

Similar results are highlighted by age-wise arialyss the majority of the firms
accepted that prices of drugs will go up. Hencerdhs a strong association between
age of the firm and opinion on the impact of TRIR@lue of Chi square is 40.644
which is significant for 8 df.

viii) New Opportunities due to TRIPS
First Schedule M, then enhanced cost of producfmiowed by MRP based excise
duty. The respondent firms have been asked aboethehthe TRIPS agreement
offered any opportunities to the firms. Many laayed medium scale firms accepted

the view that new opportunities would be createdheysigning of TRIPS. Results of
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Chi-square reflect that there is an associatiowden the firm size and opinion on
new opportunities being created due to TRIPS.

b) Regarding age-wise analysis this question evoketxad response. Once again the
results of Chi-square reflect an association betwagge of the firm and opinion on
new opportunities being created due to TRIPS. VadfieChi-square is 24.42
significant at 1 percent level of significance ford® This all meant a lot for the

competing pharmaceutical firms trying to maintdigit status.

ix) Threats due to TRIPS
a) The majority of the firms (64 percent) have acceptat TRIPS agreement is not free
from certain threats. Value of Chi Square (28.554&ignificant for 8 df, empirically

supporting an association between the firm sizecgrgion on threats due to TRIPS.

b) Age-wise analysis further enunciated the truth thajority of the firms accepted that
they faced threats due to implementation of TRI?&8ue of Chi-square is 18.194,
which is significant at 5 percent level for 8 df, whichosvs that there is an

association between firm age and opinion on threagésto TRIPS.

The summary of results presented above support ttreatindian Pharmaceutical
Industry has been gearing up for the change andé&es improving its position in
terms of patent filings, R&D and exports. But ttlgsot true on all fronts. There are
many problems faced by the small and new firms, stiibneed more time to adjust
to the changing scenario. However, there is a lagpeven these firms have responded

by improving their R&D expenditure and employingm@adechnical persons.

5.2 Testing of HypothesesThe specific hypotheses examined in this studyaare
follows:
Hi: Post-TRIPS Period May be Associated with Higher Nmber of

Patents.
This hypothesis has been tested at threeslevel

a) At Industry Level
The hypothesis is supported by the results of tharRaceutical Industry of India
highlighting that patents granted to drugs and pla@euticals have grown at a higher
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rate of 6.06 percent for the post-TRIPS period, 1694-95 to 2006-07, as against
growth rate of 5.57 percent of total patents grénf€able 4.1, ch. 4)

b) At the Level of the Selected Leading Pharmaceuat Companies

This hypothesis is further supported by the resufts the selected leading
pharmaceutical companies. The results underscerdatit that patents granted by
United States Patent and Trademark Office to leadimdian pharmaceutical
companies are increasing after 1995, i.e., afgmisg TRIPS and more obviously
after 2002. (Table 4.16, ch.4) Moreover ANDA and BMilings with USFDA by
almost all the leading pharmaceutical companielsided in the selected sample firms
have also increased.(Table 4.17 and 4.19, ch.4)

c) AtFirm Level
This hypothesis is supported by the results ofttla@nalysis’ which show that the
variable, need for patents, with an item loading/@8, of the factor ‘preparedness for
TRIPS’ had a relatively higher mean score (4.14ptthe factor mean which is 3.95.
Moreover the step-wise regression analysis deplws$ the model chooses three
independent variables and the dependent variaBlé6l Preparedness for TRIPS is

one of the predictors of the model.

So the hypothesis has been accepted as the rdsghight that patents have
increased in the post-TRIPS period.

H,.R&D May Have Improved in the Post-TRIPS Period.
This hypothesis has also been tested at threeslevel

a) AtlIndustry Level
Industry’s R&D was worth Rs. 293 million in 1981-&®&d increased to Rs.14305
million in 2006-07 increasing at an annual growdterof 6.05 percent. Industry’s
R&D growth rate was 3.88 percent in pre-TRIPS perémd 5.07 percent in post-
TRIPS period These results show that growth of R&D of industsy aa whole is
higher in the post-TRIPS period (Table 4.3, ch.4).
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b) Atthe Level of the Selected Leading Pharmaceutt Companies
The hypothesis was further supported by the resoftshe elected leading
pharmaceutical companies. The results show that R&menditure of almost all
the selected leading pharmaceutical companiesrtasased significantly in the
span of eleven years (1998-2008) in the post-TR@&®d (Table 4.20, ch.4). Not
only R&D expenditure has increased in the post-BRperiod but R&D intensity
has also improved. (Table 4.21, ch.4)

c) At Firm Level

The following hypotheses have been tested with<Qoare test at the firm level:

Hi: There is an association between firm size andaghpn in house R&D

as a result of signing of TRIPS.

The value of Chi-square (83.077) is significaamd it depicts that there is a
relationship between firm size and in-house R&B,, ias the firm size increases, the

in-house R&D also increases.

The hypothesis is further supported by tksults of factor analysis as the variable in-
house R&D activities had a higher mean (3.72) tinenfactor mean of TRIPS, R&D

and new opportunities where the mean is 2.93.

H : There is an association between firm size aagtbportion of turnover
spent on R&ID the last three years.
Chi- square of 91.325 (df:6) depicts that the assionn between firm size and the
proportion of turnover spent on R&D is significaing,, as the firm size increases, the

proportion of turnover spent on R&D also increases.
Hii : There is an association between firm size antbpaance of R&D.

Value of Chi square is 62.307 which is significémt 8 df, which again depicts that
there is an association between firm size and pedoce of R&D, i.e., as the firm

size increases, the performance of R&D also im@ove

The above results show that the R&D has increaséldel post-TRIPS period. So the

hypothesis has been proved at the firm level arsalgs well. So the second
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hypothesis that R&D may have increased in post-BRiferiod has also been

accepted.

Hs: Exports May Have Increased in the Post-TRIPS Pead.
Once again this hypothesis was tested at all tlee tlevels.

a) AtlIndustry Level
The results highlight that the growth rate of exdor the Pharmaceutical Industry
has been 4.90 percent in pre-TRIPS period and ped&ent in post-TRIPS period,
again throwing light on the fact that growth of exg of the Pharmaceutical Industry
as a whole has been higher in the post-TRIPS pefiable 4.4; Ch.4) This has
further been supported by export-intensity, asag hlso improved in the post-TRIPS
period (Table 4.5; ch.4).

b) Atthe Level of the Selected Leading Pharmaceutic&ompanies
The results show that the exports of the leadingrplaceutical companies have
increased in the post-TRIPS period as is showrhby tespective growth rates over
the period 1998-2008. (Table 4.22; ch 4) Resudts lare evidence of the fact that the
exports of almost all the companies are positive gnowing at a rate of more than 2
percent. Not only exports have increased in podPBRperiod but export intensity

has also improved.(Table 4.23; ch. 4)

c) At Firm Level
The results of primary data highlight that outod tLOO firms included in the sample,
only 16 firms were focusing on exports. Out of #hé$§ firms, 8 were large firms and
8 were medium size firms. Only large scale firmd arfew medium sized firms were
indulging in exports, while the small firms were lpncatering to domestic

requirements.
So the above hypothesis has been partially proved.

In the end it can be summarized that there has de@mcrease in patenting, R&D and
exports in the post -TRIPS period. The firms in Bfermaceutical Industry visualize
new opportunities in the post-TRIPS period. Thaqeehas been associated with an

improvement in R&D, as has been reported by thdirigs of industry level analysis
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as well as for the selected leading pharmaceutmalpanies. The firm level analysis
of the north west region depicts that the firms enaeported a shift to better
technology, an increase in in-house R&D, an in@eagproportion of turnover spent
on R&D, an increase in the number of products thiceed and enhanced sales figures
in the last one year as well as in the last thiesrs: These results are also evident
from studies of Kubo, 2004; Dhar and Gopakumar,620dani, 2006; Chaturvedi
and Chataway, 2006.

Firm-level analysis also depicts that the firmsegtcthe viewpoint that the post -
TRIPS period has been associated with new oppdigaras well as threats. However,
the analysis has also reflected that the firmshi morth west region of India are
preparing themselves for the change. The resufietthat the firms do not perceive
Schedule M as a hasty decision and are rathemgilio accept it and they do not

perceive MRP based excise duty on the existingam# threat.

Firm-level analysis further depicts that there ni@ysome adverse implications as
firms reported that there will be an increase im phices of drugs and an increase in
the cost of production. Thus it can be concluded there is a paradigm shift in the
Pharmaceutical Industry in the post-TRIPS era,hés period is associated with a
change in the viewpoint of various industry bodiesl groups like Cll, ASSOCHAM
and FICCI and they have shifted to a pro-patentwvierhe firms in the
Pharmaceutical Industry are filing more patentse Ticreasing DMF and ANDA
filings further support the changing perspectivesl @ new paradigm of patent-

culture. The study by Gupta (2007) also indicatesralar trend.

Factor analysis has been conducted for the prirdatg collected from 100 firms,
through the survey from the north west region afidn Factor analysis extracted six
factors. These are: i) TRIPS, R&D and new oppotiesy i) Products under DPCO
and performance of R&D; iii) Product category, urat of order and threats; iv)
Changes in technique and technical personnel gmgjos/) Changes in total sales
and exports; and vi) Preparedness for TRIPS. Thesdactors account for 76.39

percent of total variation.

Three important factors on the basis of rankingr@an score include: i) changes in
total sales and exports; ii) preparedness for TR#PS iii) changes in techniques and
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technical personnel employed. The results of faatmlysis highlight that need for
patenting, change in sales and switch to new tdoggchave higher impact on the

Pharmaceutical Industry of India.

Changing perspectives and pragmatics of the Phaumiaal Industry depict that
firms are now improving their R&D capabilities arate ready to face the new
challenges by preparing themselves for these clsarfgmall and new firms face
certain threats but even they are now showing ahasgsurvival now will depend on
competitiveness. ‘Change or perish’ is the newamofor success in this competitive

global world. but it is more on the positive side.

Thus the results of the present study highlightt timpact of TRIPS on the
Pharmaceutical industry of India has been good. fEselts of the present study
clearly highlight that in case of patents, R&D angborts the growth rates are higher
in the post-TRIPS period. The results of the legdpharmaceutical firms also
highlight increasing trends in patents, R&D andaipin the post TRIPS scenario.
The impact of TRIPS as depicted by the survey amalhighlights that India is
moving towards adopting global manufacturing pegi Schedule M was not
considered a hasty decision even by the smallasfiMost of the firms accepted that
they are shifting to better technology. It showattthey are adapting themselves to
the change.
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Post TRIPS Patenting Regime and Pharmaceutical Industry of India with Reference To

North West Region: Changing Paradigms, Perspectives and Pragmatics

Conceptual
Framework:

Studies supparting
TRIPS in
pharmaceutical
industry.

Studies expressing
concerns over
strong adherence
to TRIPS

Objective of the
study:

Study of
patenting, export
and RRDin
pharmaceutical
industry of India
in post-TRIPS
period with
respect to North
west region

Preparation o
guestionnaire

Research Questions

Is the post TRIPS period
associated with higher
number of patents by
Indian pharmaceutical

firms?

Is the post TRIPS period

associated with increase
in R&D activities by the

pharmaceutical
firms/Industry

Has there been an
increase in exports of
pharmaceutical
firms/Industry in the post
TRIPS period ?

METHODS:

VALIDITY and RELIABILITY:

*Cronbach’s alpha for
reliability
sFace and content validity

Growth rates

Chi-square test, ANOVA, Factor
analysis and Regression analysis

Results- Patents

Patents granted to drugs and

pharmaceuticals have grown

at a higherrate in Post- TRIPS

period than the total patents
granted.

Moreover ANDA and DMF
Filings with USFDA by almost
all the leading pharmaceutical
companles Included In the
selected sample firms have
also increased.

Preparedness for TRIPS is one
of the predictors of the
regression model.

Results- R&D

Growth of R&D of industry as a
whole is higher in post-TRIPS
period than in pre-TRIPS period.

R&D expenditure of almost all
the selected leading
pharmaceutical companies has
increased significantly in the
span of eleven years (1998-
2008)in post-TRIPS period.
Majority of Firms in North-west
region of India report that R&D
has increased in post-TRIPS
period.

Results-Exports

Industry level analysis
depicts that Exports of
pharmaceutical industry
as a whole has been
higher more in post-TRIPS
period

Exports as well as export
intensity of the leading
pharmaceutical
companies have
increased in the post-
TRIPS period .

Complete View of Research




5.3Limitations of the Study

Like most research, a study can hardly be perfast.such, this study also has
limitations. However, these limitations also prdasepportunities for future research.
One of the important limitations of the study, ashere in most of the cases, is that of
non-availability of certain data. Like all studigdhe present study also suffers from
non-availability of certain data. For example, Ishtdata on both patents applied and
patents granted was not avaial#nother limitation has been that the results of the
study are true for the sample chosen from the namist region of India only,
although, to supplement it, the study has takespsatives of the selected leading

pharmaceutical companies as well as the industayvaisole.

5.4 Recommendation For Future Research
Future research should be focused on in-depth sstighatenting activity, R&D and
exports by taking case studies of some selectedmateutical companies. A study
based on technology management strategies uselebg sample firms can be of

great help for the policy makers as well as forgharmaceutical firms.
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SPSS output for Multiple Linear Regression AnalysigStep-wise)
Dependent Variable : DP11

Independent Variables : IP11, IP12, IP13, IP14, IP3, IP16

Correlation Matrix

Appendix- |

DP11 IP 11 P12 IP13 P14 IP15 P16
DP11  Pearson Correlatic 1.000 -.034 599" 623" -.038 196 278"
Sig. (1-tailed) 352 .000 .000 .355 .025 .003
N 100.00( 100 100 100 100 100 100
IP 11 Pearson Correlation -.038 1.004 -.218 141 516 194 .054
Sig. (1-tailed) 352 .015 082 .000 .027 298
N 1000 100.00( 100 100 100 100 100
IP1z  Pearson Correlatic 599" -.218 1.00( .097 123 -.067 404"
Sig. (-tailed) .00C .01t 16¢ 111 254 .00(
N 100 100  100.00( 100 100 100 100
IP13  Pearson Correlation 623 141 .097 1.004 -.018 251" 311
Sig. (*-tailed) .00C .08z 16¢ 42¢ .00€ .001
N 10C 10C 10c|  100.00¢( 10C 10C 10C
IP14  Pearson Correlation -.038 516" 123 -.018 1.00( -.081 226
Sig. (1-tailed) .355 .004 111 428 212 012
N 10C 10C 10C 10C|  100.00( 10C 10C
IP1E  Pearson Correlatic 196 194 -.067 251" -.081 1.00Q 015
Sig. (1-tailed) .025 027 254 .006 212 447
N 100 100 100 100 100  100.00( 100
IP1€  Pearson Correlatic 278" .054 404 311" 226 .015 1.00(
Sig. (1-tailed) .003 298 .000 .00} .012 442
N 100 100 100 100 100 100 100.00(

**_Correlation is significant at the 0.01 level-tailed)

*, Correlation is significant at the 0.05 leve-tailed)
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Results of Regression Analysis

Appendix -l

Model Summary”

Mo R R Adjusted | Std. Error Change Statistics Durbin-
del Square| R Square of the : Watson
Estimate R Square F dfl df2 Sig. F
Change | Change Change
1 .623 .388 .382 424 .388  62.017 1 D8 .000
2 828 .681 .674 .308 .298 88.883 1 D7 .000
3 .836 .699 .690 .30Q .019 5.908 1 D6 .on7 21
a. Predictors: (Constant), IP13
b. Predictors: (Constant), IP13, IP12
c. Predictors: (Constant), IP13, IP12, Ip16
d. Dependent Variable: DP11
ANOVA®
Model Sum of Squares df Mean Square F Sig.
Regressio 11.1749 1 11.175 62.077 .000
Residual 17.642 98 .180
Total 28.814 99
Regression 19.611 2 9.806 103.314 .000
Residug 9.20¢ 97 .09t
Total 28.814 99
Regression 20.144 3 6.719 74.33( .000]
Residug 8.67: 96 .09C
Total 28.814 99

a. Predictors: (Constant), IP13

c
d

. Predictors: (Constant), 1P13, IF
. Predictors: (Constant), IP13, IP12, Ip16
. Dependent Variable: DP
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Coefficients

Standardized
Unstandardized Coefficient] Coefficients
Model B Std. Error Beta T Sig.
1 (Constant 1.064 .330 3.22§ .004
IP12 .807 .10z 622 7.87¢ .00C
2 (Constant) .399 .250 1.597 113
IP12 .73¢ .07t .57C 9.88¢ .00C
P12 .28t .03C .544 9.42¢ .00(
3 (Constant) .407 .244 1.672 .094
IP12 79t .07¢€ .61z 10.40( .00C
IP12 .316 .032 .602 9.839 .00
IP16 -.094 .038 -.156 -2.431 .017
a. Dependent Variable: DP
Excluded Variables
Collinearity
Partial Statistics
Model Beta In T Sig. Correlation Toleranci
1 P11 -.128} -1.623 .108 -.163 .98(
IP1Z 542 9.42¢ .00C .691 .991
IP14 -.02¢ -.331 742 -.034 1.00(
IP15 .042 515 .608 .052 .937
IP16 .093 1.124 .264 113 .904
2 P11 .000 .001 1.00(¢ .000 .924
IP14 -.09¢’ -1.670 .098 -.168 .984
IP1E .09¢° 1.62¢ 107 164 .92¢
IP16 -156(  -2.431 017 -.241 763
3 P11 017 .283 778 .029 .914
IP14 -.07C¢ -1.210 .229 -.123 .939
IP15 .091° 1.582 117 .160 .9217
a. Predictors in the Model: (Constant), IP13
b. Predicors in the Model: (Constant), 13, IP1:
c. Predicors in the Model: (Constant), 13, IP12, P16
d. Dependent Variable: DP11
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Appendix -l

QUESTIONNAIRE ON POST TRIPS PATENTING REGIME AND
PHARMACEUTICAL INDUSTRY OF INDIA WITH REFERENCE TO NORTH
WEST REGION: CHANGING PARADIGMS, PERSPECTIVES AND P RAGMATICS

Dear Sir/Madam

We are conducting research to study the impacfRIPE on Indian pharmaceutical sector. Your
valued response/opinion would help us to understiamédmnpact and suggest suitable strategies
for Indian pharmaceutical industry. (Please jiolir choice)

1. Section A: Organization’s Profile
Organization’s Name
Organization’s Address
Survey Respondent’'s Name ang
Designation
Respondent’s E-mail/Address
Experience
Section B : Overall Performance of the firm
1. | Type of | Large Scale Medium Scale Small Scale
Industry
2. | Year of | Till 1980 1981-94 1995 onwards
Establishment
3. | Type of | Proprietary Partnership | Public Limited | Pvt. Ltd Company
Industry Co.
4. | Sales (last ong Substantially | Marginally Remained| Marginally Substantially|
year) Decreased Decreased | the same | Increased Increased
5. | Sales in (last| Substantially | Marginally Remainec | Marginally Substantially
three years) Decreased Decreased | the same | Increased Increased
6. | Market share | Substantially | Marginally Remained| Marginally Substantially
in the last three | Decreased Decreased | the same | Increased Increased
years
7. | Turnover in Substantially | Marginally Remained| Marginally Substantially
the last three Decreased Decreased | the same | Increased Increased
years
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Overall
performance
during TRIIPS

Substantially
Decreased

Marginally
Decreased

Remainec
the same

Marginally
Increased

Increased

Section C: TRIPS — Knowledge of TRIPS and Its Impaicon Patents, Research &
Development and Exports

Do you know
that India has

Yes

No

signed TRIPS?

10.

Do you feel
that signing of

Yes

No

Don't know

TRIPS may
have strong
implications

for small

pharmaceutical

companies?

11.

Did you file for

Yes

No

any patents
after 1994?

12.

Do you
perceive a need
for patents

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

after
implementation
of TRIPS

13.

Your in-house
R&D activities

Substantially
Decreased

Marginally
Decreased

Remained
Same

Marginally
Increased

Increased

in the last three
years have

14.

Proportion  of
turnover spend

Substantially
Decreased

Marginally
Decreased

Remained
Same

Marginally
Increased

Increased

on R&D in the
last few years
has

15.

Performance of
R&D in Post-

Substantially
Decreased

Marginally
Decreased

Remainec
Same

Marginally
Increased

Increased

TRIPS period

16.

Focus
Exports

on

Yes

No

17.

Exports in the
last three years

Substantially
Decreased

Marginally
Decreased

Remained
Same

Marginally
Increased

Increased

Section D :TRIPS: Other Perspectives

18.

Do you think
schedule M was
a hasty

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

decision?

19.

Cost of

production as a

Substantially
Decreased

Marginally
Decreased

Remainec
Same

Marginally
Increased

Increased
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Substantially|
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result of
signing of
TRIPS?

20.

Do you think
there is a Shift
to better

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

technology due
to TRIPS

21.

Is the share in
domestic

No

market
declining?

22.

Has there been
an increase in
the number of

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

skilled persons
employed?

23.

The
therapeutics of

Substantially
Decreased

Marginally
Decreased

Remainec
Same

Marginally
Increased

Substantially
Increased

the drugs you
are dealing
with in the last
three years has

24.

Impact of MRP
based excise

Quite Substantial

Substantial

Marginal

No Impact

duty on the
existing Units

25.

Drug produced
by the firm

Bulk drugs

Formulation

Both

26.

Category of
Product

Generic Products

Branded Products

Both

27.

Number of
products

<5

6-10

11-2C 21-40

>4C

introduced by
your company
in the last 1
year.

28.

Number of
products

Substantially
Decreased

Marginally
Decreased

Remained
Same

Marginally
Increased

Substantially
Increased

introduced by
the firm in the
last three
years.

29.

The number of
products

0-10%

11-30%

31-50%

51-70%

70%
above

covered under
Drugs Price
Control Order
(DPCO) is

30.

Firm Size and
sales in the last

Substantially
Decreased

Marginally
Decreased

Remainec
Same

Marginally
Increased

Substantially
Increased

three years

31.

Is the firm

getting bulk

Yes

No
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order from big
companies
after signing of
TRIPS?

32.

Bulk order
from big
companies in
the last three
years

Substantially
Decreased

Marginally
Decreased

Remainec
Same

Marginally
Increased

Substantially
Increased

33.

Your opinion
on the impact
of TRIPS on
various issues
related to
Indian
Pharmaceutical
Industry
(please tick)

Prices of all
drugs  will
increase

Prices of
certain  drugs
will increase

No change
in prices

Increase ir
R&D activity

Increase ir
mergers /
acquisitions
etc

34.

Do you think
new
Opportunities
have been
created due to
TRIPS

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

35.

Do you find
any threats due
to TRIPS in
form of
competitions

from  foreign
companies

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

36.

Do you think
you can face
challenges
posed
TRIPS?

by

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree
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Appendix- IV
List of Publications:

1. Ravi Kiran and Mishra, Sunita (2010)ew IPR Regime and Challenges of
the Small Pharma Industry”, Interdisciplinary journal of Contemporary

Research in Business, Vol.1, No 10. pp 42-60.

2. Ravi Kiran and Sunita Mishra (2009)Performance of the Indian
Pharmaceutical Industry in Post- TRIPS Period: A Frm Level
Analysis”, International Review of Business Research Papers, Vol.5, No. 6,
pp 148-160

3. Ravi Kiran and Mishra, Sunita (2009Changing Pragmatics of The Indian
Pharmaceutical Industry in Pre and Post-TRIPS Perid” International

Journal of Business & Management, VVol. 4, No 9, pp 206-220

4. Ravi Kiran and Mishra, Sunita (2008Patenting in Pharmaceutical Industry of
India : Changing Perspectives in the Post TRIPS Pard” Oorja, Vol.6, No. 1, pp
38-47
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