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Abstract

The aim of our study is to investigate how innovation is taking place through different
research and development (R&D) activities and to establish a link between innovation and
business sustainability in the context of Indian pharmaceutical companies. Our study is
based on the secondary data. Sample data of 37 Indian pharmaceutical companies listed on
the National Stock Exchange have been used based on the stratified sampling technique.
For empirical analysis we have performed descriptive statistics, correlation matrix, and
panel regression analysis as statistical techniques with the help of STATA 12.0 statistical pack-
age. R2 value can predict 100 and 98.20% variability in return on assets (ROA) and return on
equity (ROE) in model 1 and model 2, respectively. In model 1, the value of c2 is 1.48 and its
corresponding p value is 0.00 (<0.05) which means that the model is a good fit for interpreta-
tion. R&D intensity is having a positive effect on ROA and the effect is statistically significant
at 1% level. Advertising and marketing intensity, capital intensity, leverage ratio and operating
expenditure to the total assets ratio are having positive effect on ROA but the effect is not sta-
tistically significant. In model 2, the value of F statistics is 8025.62 and its corresponding p
value is 0.00 which is <0.05. It means that the model is a good fit for study. R&D intensity
is having a positive effect on ROE and the effect is statistically significant at 1% level.
Advertising and marketing intensity, capital intensity and operating expenditure to the
total assets ratio have positive effect on ROE and the effect is statistically significant at 1%
level. Leverage ratio is having a negative effect on ROE but the effect is statically significant
at 10% level.

Introduction

Historical backdrop

Bengal Chemicals and Pharmaceuticals Ltd. (BCPL), formerly known as Bengal Chemical and
Pharmaceutical Works Ltd., was established on April 12, 1901, by eminent scientist and entre-
preneur Acharya Prafulla Chandra Ray which is the first Chemical and Pharmaceutical
Company in India. From humble beginning with one factory at Maniktala (Kolkata) in
1905, three more factories were established – one at Panihati (North 24 Parganas District of
West Bengal, India) in 1920, one in Mumbai (Maharastra State, India) in 1938, and one in
Kanpur (Uttar Pradesh State, India). In 1949 the company had formed its Registered Office
at 6, Ganesh Chunder Avenue, Kolkata (previously Calcutta), West Bengal State, India.
Besides, the company was having 11 sales outlets and ten C&F (clearing and forwarding) agen-
cies spread all over India. In the initial stage the company started manufacturing quality che-
micals, drugs, pharmaceuticals and home products, employing indigenous research and
development (R&D), skill, and raw materials.

Innovation and intellectual property rights (IPR) protection in India

Intellectual property is a property that arises from human intellect. It is a product of human
creation. Patent is an important arena of IPR which is conferred on the inventor (the patentee)
for enjoying exclusive rights to prevent others from using their innovation. In India, the con-
cept of patent protection, which originated in 1856, finds its eventual place in the Indian
Patent Act, 1970.

Up until 2005, the Act only applicable for process patents for certain industries such as
food, pharmaceuticals, and chemicals; and abolished product patents in these sectors com-
pletely. However, in 2005, India amended the Act to reintroduce the product patent regime
so as to meet its obligations under the Agreement for Trade Related Aspects of Intellectual
Property Rights (TRIPS). India, along with other developing countries, attempted to incorpo-
rate TRIPS flexibilities in their domestic law for fostering innovation in Indian soil.
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New Chemical Entity (NCE) and drug innovation

An NCE is a molecule developed by an innovator company in the
early drug discovery stage, which after undergoing subsequent
clinical trials could translate into a drug that could be a treatment
for some known or unknown diseases to cater the unmet needs of
the needy patients suffering from different diseases and disorders.
Synthesis of an NCE is the first step in the process of drug devel-
opment. Once the synthesis of the NCE has been completed,
companies have two options before them. They can either go
for clinical trials on their own or license the NCE to another com-
pany. In the latter option, companies can avoid the expensive and
lengthy process of clinical trials, as the licensee company would
be conducting further clinical trials and subsequently launching
the drug in the market place. Companies adopting this model
of business would be able to generate high margins in the form
of as they get a huge one-time payment for the NCE as well as
entering into a revenue sharing agreement with the licensee com-
pany. Under the Food and Drug Administration Amendments
Act of 2007, all new chemical entities must first be reviewed by
an advisory committee before the US Food and Drug
Administration (USFDA) can approve these products.

Drug innovation and Indian pharmaceutical industry (IPI)

The global pharmaceutical market is changing rapidly due to
pressure on prices, drying pipelines, and increasing costs of
drug development. This is forcing the industry to produce new
models with efficiency and profitability. Blockbuster models no
longer seem to be the future of pharmaceutical industry, instead
future lies in the novel drug delivery systems, expanding label
indications, partnerships, and entering the new emerging markets.
With the support of Government of India’s (GOI) different initia-
tives such as Atal Innovation Mission (AIM), tax exemption, duty
free imports, and many others, innovation is fostering in the
Indian pharmaceutical sector. With “Make in India” (GOI initia-
tive) philosophy, Indian pharmaceutical companies are focusing
on “Innovate in India and Sale to the World” concept and con-
stantly taking endeavor for conducting different R&D activities
to provide innovative healthcare solutions. Growing Indian com-
panies’ ability in biology, chemistry, and genetics coupled with
low cost clinical trial operability is making India a favored desti-
nation for drug discovery and outsourced R&D. This process has
progressed significantly since 2005, when India became WTO/
TRIPS compliant and started recognizing product patents.

Drug innovation and business sustainability

Business sustainability is often defined as managing the triple bot-
tom line – a process by which companies manage their financial,
social and environmental risks, obligations, and opportunities.
These three impacts are sometimes referred to as profits, people,
and planet.

Nidumolu (September 2, 2009) in his interview published in
The New Work Times blog defined business sustainability as
“A mind-set of sustainability = innovation” which is essential
for making a real transition to this new economy.

There are a number of Indian pharmaceutical companies
engaged in various types of drug discovery such as lead genera-
tion, target identification, and conducting safety and toxicological
studies. Although Indian companies are cashing in on the out-
sourcing opportunity, innovation of new drugs is the way forward

for the pharmaceutical industry. Considering the current situa-
tion, Indian companies are trying their level best with the help
of GOI schemes to produce a new molecular entity (NME) as
well as based on their own research efforts backed by the
state-of-the-art infrastructure. The Indian pharmaceutical compa-
nies have also learnt the art of patience for investing quality time
of 10–12-year-long period of drug discovery by deploying quali-
fied scientists with the required skills for providing innovative
healthcare solution to the needy patient.

Indian pharmaceutical companies in the recent times have
increased spending on R&D specifically in specialty drugs and
complex generics. This trend has been prominent in top drug
makers such as Sun Pharma, Dr. Reddy’s, Lupin, as these
drugs are expensive to develop. These specialty drugs are used
to treat complex conditions such as cancer, multiple sclerosis,
and rheumatoid arthritis. Ideally these drugs entail investments
of US$5 million as against US$1–2 million for developing simpler
dosage forms. Investments are just however, only one part, with
commercialization being the other key component. Therefore,
acquisitions have been the natural choice for companies. Pharma
companies have been making acquisitions in USA, Europe, and
Japan to cut time to bring these specialized products to market.

Research and development (R&D) activities of Indian
pharmaceutical companies for business sustainability

The Indian pharmaceuticals market is the third largest in terms of
volume and 13th largest in terms of value, and it accounts for 20%
in terms of volume and 1.4% in terms of value of the global phar-
maceutical industry. IPI is the largest provider of generic drugs
globally with the Indian generics accounting for 20% of global
exports in terms of volume. The Indian pharmaceutical market
size is expected to grow to US$100 billion by 2025, driven by
increasing consumer spending, rapid urbanization, and raising
healthcare insurance among others.

The country also has a large pool of scientists and engineers
who have potential to take forward the industry to an even higher
level and this R&D task force is constantly dedicating their lives to
search for the answer of unanswered questions for providing
innovative healthcare solutions for meeting the unmet needs of
needy patients. Some accomplishments of the IPI are as follows:

(a) Presently more than 80% of the antiretroviral drugs used
globally to combat AIDS (Acquired Immune Deficiency
Syndrome) are supplied by Indian pharmaceutical firms.

(b) The UN-backed Medicines Patent Pool has signed six sub-
licenses with different reputed Indian pharmaceutical compa-
nies Aurobindo, Cipla, Desano, Emcure, Hetero Labs, and
Laurus Labs, which has enabled them to make generic
anti-AIDS medicine Tenofovir Alafenamide (TAF) for 112
developing countries.

(c) Some of the well regarded Indian pharmaceutical companies
received 55 Abbreviated New Drug Application (ANDA)
approvals and 16 tentative approvals from the US Food and
Drug Administration (USFDA) in Q1 of 2017. The USFDA
approvals are expected to cross 700 ANDA in 2017, thereby
recording a year-on-year growth of 17%. The country
accounts for around 30% (by volume) and about 10% (by
value) in the US$70–80 billion US generics market.

Business in the US market has suffered by most of the pharma
companies due to pricing pressure and currency fluctuations, with
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the shift toward increased spending on R&D being natural. For
the duration of the past 6 years, the R&D spending by top
Indian pharmaceutical companies grew by three–six times in
comparison with sales which rose by two–four times. For the
financial year 2017–18, expected R&D investments of some
reputed Indian pharmaceutical companies are provided here.

From Table 1 we can visualize that Sun Pharma will approxi-
mately have an R&D expenditure of 10–11% of sales, while Lupin
is likely to incur expenditure to the tune of 14–15% of sales on
R&D. Cipla’s R&D is expected to reach 14–15% of sales, Dr.
Reddy’s expected spending would be to the tune of about 12–
13% of sales on R&D whereas Aurobindo Pharma will be spend-
ing around 10–11% of its sales on R&D in the financial year
2017–2018. Indian R&D centric pharmaceutical companies are
also increasing expenditure on manufacturing capacities. Some
of the endeavors taken by India’s leading pharmaceutical compa-
nies toward innovation through R&D infrastructural development
are presented in Table 2.

From Table 3 we can visualize in greater detail what types of
R&D activities are performed by the Indian pharmaceutical com-
panies for bringing innovation and market the innovative health-
care solution across the world. This trend toward development
and marketing specialty drugs would be the next step for
Indian pharmaceutical companies to move ahead in the value
chain with good returns for ensuring business sustainability.

Review of literature

A number of literature studies have been conducted to serve our
purpose out of which a few have been mentioned as under. Prior
studies have shown the relationship between “Innovation” and
“Business Sustainability”.

The study performed by Hayes and Abernathy (1980) explains
their point of view that in order to succeed, the firms have an
organizational commitment to compete on technological
grounds. The firms therefore should offer superior products to
earn profits in the long run.

Erickson and Jacobson (1992) in their study confirmed that innova-
tion plays a significant role in gaining an edge over current and
potential competitorsof the firms.The specificnatureofR&Dexpenses
for brining innovation would determine its advantage. Innovation
enables the firms to prevent imitation by the rivals and earn adequate
or above average profits which ensures business sustainability.

Bhagwat et al. (2001) in their study experienced that a 1%
increase in R&D investment resulted in one-quarter percent
increase in earnings per share (EPS) for publicly traded pharma-
ceutical companies for the period 1989–98 in USA.

Drucker (2002) wrote in his seminal work that the basic func-
tion of a business is to bring innovation to earn profits. Thus, in
order to gain a competitive edge, more resources should be spent
on R&D activities for brining innovation which enables the orga-
nizations to enjoy business sustainability.

Shankaran (2016) made a comparative study between the
Indian origin pharmaceutical companies and multi-national com-
panies (MNCs). In his study he had considered return on assets
(ROA) and return on equity (ROE) as explanatory variables.
The study shows that Indian companies are becoming more
aggressive to be at par with MNCs.

Cooper et al. (2008) in their study have shown a significant
positive relationship between investment in R&D and future
returns in the accounting literature. Most studies in accounting
and finance explained a positive relationship between investment
in R&D and future returns toward business sustainability.

Ray and Chittoor (2007) in their study propose a conceptual
model of internationalization for emerging economy firms through
a combination of exploitation and exploration strategies through new
products and new markets in the context of liberalized economies.

Cooper in his study experienced a positive relationship
between R&D investments and firm earnings.

The research work conducted by Ehie and Olibe (2010) showed
that after controlling for firm size, industry concentration, and
leverage, R&D investment positively affects firm performance.

Wang (2011) in his study confirmed that the level of perfor-
mance of a firm will be a function of its resources of R&D activ-
ities. The firms which allocate higher R&D expenditures are
expected to earn more than those that do not.

A study conducted by Kiran and Mistra (2011) focuses on
the changed scenario due to Amended Patent act 2005.
Researchers have clearly mentioned that Indian pharmaceutical
companies have understood the need of research activity to sur-
vive in market and nowadays most of them are changing from
imitation to innovation by increasing R&D activity to sustain in
the market place.

In a study conducted by Christina Sheela and Karthikeyan
(2012) found that Cipla pharmaceutical Company’s financial per-
formance is high, followed by Dr Reddy’s Laboratories and then
Ranbaxy Pharmaceutical. The three companies are significant at
their level. In conclusion, researchers have expressed that ROE
and return on investment are the most comprehensive measure
of profitability of a firm.

Kafouros and Forsans (2012) in their study explain that the
knowledge acquisition from foreign countries results in superior
performance and assists firms in unlocking their innovation
potential.

In a study, Donelson and Resutek (2012) have expressed that
the level of R&D and the changes in it are not related to the prof-
its. From the perspective of an investor, R&D costs are thought of
as an expense whereas in reality, these are the investments which
will generate future revenues in the form of profits.

Table 1. Pharmaceutical company-wise R&D expenditure allocation

Sl. no. Company name
R&D Investment for F.Y.

2017–2018 (%)

1 Sun Pharmaceutical
Industries Limited

10–11

2 Lupin Limited 14–15

3 Dr Reddy’s Laboratories Ltd. 12–13

4 Cipla Limited 14–15

5 Aurobindo Pharma Limited 10–11

6 Cadila Healthcare Limited 9–10

7 Divi’s Laboratories Limited 11–12

8 Glenmark Pharmaceuticals
Limited

13–14

9 Torrent Pharmaceuticals
Limited

11–12

10 Alkem Laboratories Limited 10–11

Source: Company-wise Annual Budget Plan.
R&D Expenditures are calculated based on the predictive sales of the companies as per the
budget plan.
Allotted R&D Expenditure has been collected from the company’s annual budget plan.
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Atalay et al. (2013) in their study have found that technological
innovation has significant and positive impact on firm perfor-
mance in Turkish automotive supplier industry.

Rao et al. (2013) in their study discuss that nowadays, tech-
nique innovation is the precondition that companies, especially
technology intensive companies, can survive and progress further
followed by an investment effect analysis with empirical method
and comparative method on the technique innovation in the con-
text of China and Japan.

In the study conducted by Tyagi et al. (2014) recommends
encouragement to public-private R&D partnership in the realm
of basic and applied research, which could be commercially har-
nessed by the interested private sector partner(s).

Zambad and Londhe (2014) in their study discuss the
amended patent act and its effect on Indian pharmaceutical com-
panies with respect to innovation.

Ayaydin and Karaaslan (2014) in their study focused their inves-
tigation on the study of the effect of R&D investment on firm’s
financial performance. The authors have used ROA as a measure
of financial performance. Their study have revealed the positive
effect of R&D intensity on the firm performance by using
Generalized Method of Moments (GMM) system estimators for a
sample of 145 manufacturing firms registered BIST for the period
of 2008–2013 with respect to manufacturing firms in Turkey.

Xin (2015) in his study has found that technologically innova-
tive products have a statistically significant positive effect on oper-
ating performance.

A study by Geoffrey and Pal (2015) investigates the R&D
impact on the financial value of the company. Their study focuses
on the relationships between R&D and earnings, operational per-
formance, revenue growth, and market value. Their study also
includes the empirical analysis using a sample of 103 companies
which registered high values of R&D, between 1979 and 2013.
Overall, researchers have assumed a positive impact of R&D on
the corporate value, using a new variable that includes both deci-
sion and outcome features.

Nandy and Pal (2017) in their study established that R&D
activities create significant impact on the financial performance
of MNCs pharmaceutical companies operating in India. In their

study they had measured financial performance through ROA
and had used research and development intensity (RDI) and
advertising and marketing intensity (AMI) as independent vari-
ables (IV). With the help of panel regression analysis the authors
found the significant positive impact of RDI and AMI on ROA
and the effect was statistically significant at 5% level and 1%
level, respectively.

Jui et al. (2017) in their study entitled have explored that the
firms with a high level of innovative energy have better stock returns
and net sales, but such firms do not have an advantage in terms of
operating income. The empirical results of their study indicate that
higher R&D expenses increase operating costs which, in turn,
decreases operating income despite increased net sales.

Freihat and Kanakriyah (2017) in their study empirical study
have incorporated simple linear regression analyses to discover
the effect of R&D on company performance. The authors have
used ROA, ROE, and EPS as a proxy to measure company per-
formance, and to measure R&D expenditure we considered the
following items: research, experiments, studies, and courses.
They have found that there is a significant impact of R&D expen-
diture on company performance as measured by ROA, ROE, and
EPS, which is consistent with the results for developed countries.

Research gap

All prior studies indicate that there is an impact of R&D activities
on the financial performance of the pharmaceutical companies.
But, none of the studies so far conducted has established the
link between “Innovation” and “Business Sustainability” and
hence we are taking an endeavor for further study to bridge the
gap between “innovation” and “business sustainability” by estab-
lishing a link between the two in the context of IPI.

Theoretical foundation of study

Innovation can be a catalyst for the growth and success of business
organization, and helps the organizations to adapt and grow in the
marketplace. Being innovative does not only mean inventing.
Innovation can mean changing the business model and adapting

Table 2. R&D infrastructure development type (company-wise)

Sl. no. Company name R&D infrastructure development type

1 Alembic Pharmaceuticals
Limited

Manufacturing facilities for injectables and tablets and also increasing its Active Pharmaceutical Ingredient
(API) capabilities

2 Divi’s Laboratories Limited Establishing additional plant in Kakinada in Andhra Pradesh State, India

3 Dr Reddy’s Laboratories Ltd Incurring capital expenditure with majority of the spending used for biologics and developing information
technology and automating processes. At the heart R&D organization is Dr Reddy’s state-of-the-art R&D
center spread over 300,000 sq. ft. The center houses over 70 laboratories and has over 800 research
scientists working on various projects. This R&D center works in close conjunction with other centers across
the UK and the Netherlands

4 Sun Pharmaceutical Industries
Limited

Developed expertise and gathered experience in performing pharmacokinetic and bioequivalence studies to
facilitate the introduction of generic or branded generic drugs into the international market. 408-bed
clinical pharmacology unit with expert staff works on bioequivalence/bioavailability studies in compliance
with GCP. Facilities include a full-fledged site for Phase I clinical studies. CPU has been audited by US FDA,
ANVISA, MHRA, and DCGI among others

5 Lupin Limited With a solid team of 1700 scientists and technologists employed at state-of-the art facilities in India and
abroad, the company is well on track to emerge as an innovation led transnational pharmaceutical
powerhouse providing affordable healthcare solutions with uncompromising quality. Lupin’s research
scientists have a proven track record of delivering high quality technology intensive products; APIs,
Formulations and newer dispensation forms

Source: Company-wise annual reports.
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Table 3. Description of R&D activities and Research breakthrough (company-wise)

Sl. no. Company name R&D activities Research breakthrough and innovation

1 Sun Pharmaceutical
Industries Limited

Dedicated 2000 research scientists working in multiple
R&D centers equipped with cutting-edge enabling
technologies for drug discovery and innovation.
Scientists have expertise in developing generics, difficult
to make technology intensive products, APIs, novel drug
delivery systems (NDDS), and NCEs

Identified and developed arterolane maleate, India’s
first NCE, which was launched in India in 2012. The
product, Synriam™, a fixed dose combination of
Arterolane maleate 150 mg and Piperaquine phosphate
750 mg is a new age cure for Malaria. The synthetic
anti-malarial combination is a non-artemisinin drug
that simplifies the treatment of malaria to an effective,
once-daily tablet, 3-day regimen

2 Lupin Limited The scientists work closely with the respective business
teams to generate innovative concepts and ideas,
exploiting both the unmet market and synergies across
therapeutic areas. The company focuses on areas such
as complex generics, novel rug discovery and
development (NDDD) and biotechnology

The NDDD team has developed a pipeline of 11 highly
differentiated and innovative new chemical entities in
focused therapy areas of CNS disorders, oncology,
immunology, pain and metabolic disorders and a brief
description follows.
Key targets and status
Immunology: Clinical phase-I study successfully
completed in Europe and two phase-II studies in Europe
are ongoing (rheumatoid arthritis and psoriasis). The
targets have potential to be first-in-class in chosen
therapy area.
Endocrine: Clinical phase-I study successfully completed
in Europe and has met the approvable primary
end-point. Results for phase-II will soon be ready and
further studies will be conducted in India.
Oncology: Clinical phase-I study has been successfully
completed in Europe on terminally-ill patients (lung
cancer, melanoma, and colon cancer). Phase-II study
will soon commence in India for treating refractory type
of lung cancer

3 Dr Reddy’s
Laboratories Ltd

Work at the R&D Center results in a wide-ranging suite
of capabilities and services – from synthetic organic
chemistry to formulations development; from
intellectual property management to regulatory
science; from polymorphism to bio-pharmaceutics. For
its needy patients the company is able to offer services
and solutions for starting material, intermediates, active
ingredients and finished-dosage forms

The company has obtained 170 ANDAs, over 500 DMFs
(drug master files) and 86 patents filed in the last 5
years. In March, 2016, Dr. Reddy’s Laboratories had
entered into a licensing agreement with US-based
bio-pharmaceutical company XenoPort to develop and
market the latter’s clinical-stage oral NCE, XP23829,
which is a potential treatment for moderate-to-severe
chronic plaque psoriasis and for relapsing forms of
multiple sclerosis, in the US market

4 Cipla Limited Cipla’s R&D is focused toward developing new products,
improving existing products as well as drug delivery
systems and expanding product applications. Hundreds
of scientists work on all facets of pharmaceutical
development and technology. The R&D team works
with company’s strategic partners to file DMFs and
ANDAs in the USA, and seek marketing authorizations in
Europe and file product registrations in other
jurisdictions

The company has been granted about 100 patents.
Patent filing includes drug substances, drug products,
platform technologies, IP on polymorphs, and
crystallinity, and medical devices

5 Glenmark
Pharmaceuticals
Limited

Being a leading player in the area of drug discovery,
Glenmark has three R&D facilities dedicated primarily to
drug discovery. In addition, the company has an R&D
facility for formulations development and NDDS. The
R&D center at Navi Mumbai, India is focused on
discovering NCEs and taking them to the stage of
clinical development. The R&D center situated in
Neuchatel, Switzerland is focused on New Biologic
Entity (NBEs) research. The third R&D center, situated in
the UK, focuses on molecules in clinical development
for both NCEs and NBEs. The fourth R&D center at
Sinnar, India is focused on developing specialty/
branded formulations for global markets

The company is having the NME for Compound: GRC
17536, Molecule-TRPA1 Inhibitor indicated for the
treatment of Neuropathic Pain and it’s on phase II
clinical trial stage. The company is also holding the NME
for Compound: GRC 17536, Molecule-TRPA1 Inhibitor,
indicated for the treatment of Respiratory Disorders and
the clinical trial for phase II already entered

6 Torrent
Pharmaceuticals
Limited

Torrent R&D Center is committed to innovation by
discovering novel molecules and formulating unique
therapeutic approaches. Torrent’s Discovery team has
130 highly motivated and trained scientists evenly
distributed between chemistry and biology. The focus is
on understanding the pathophysiology of the target
disease and finding ways to modulate the disease

Torrent R&D Center is capable of developing new
dosage forms by leveraging company’s proprietary
technologies such as Dual Retard Inlay Technology,
Compact Tablet Technology, Gastro Retentive System
and Matrix Based SR/Modified Release Formulations.
Some of the company’s novel (first time in the world)

(Continued )
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to changes in the environment to deliver better products or ser-
vices. The successful exploitation of new ideas is crucial to a busi-
ness being able to improve its processes, bring new and improved
products and services to market, increase its efficiency and, most
importantly, improve its profitability. The profitability can also
be in the form of ROA or ROE. Emerging markets like India are
facing rapid growth of chronic “Western” diseases such as diabetes,
hypertension, chronic respiratory problems, cancer, heart disease,
and neurological disorders. In some cases, conditions such as dia-
betes are turning into near-epidemic situations. In India, for exam-
ple, the prevalence of diabetes and cancer is projected to rise in
many fold in the years to come. In the current scenario, innovation
is the need of the hour in the IPI, having the large and diverse

patient pool, rising cost of treatments, and increasing risk factors
of chronic diseases due to changing lifestyles in emerging coun-
tries like India. The GOI and the IPI have both shown growing
focus to boost innovation. Multiple initiatives by the GOI to
boost innovation and protect IPR and the increasing R&D spend
by the corporate segment highlight this.

The framework pertains to theoretical foundation of the study
is shown in Figure 1.

From Figure 1 we come to know that, in IPI, R&D activities are
undertaken for the purpose of the innovation. An innovative health-
care solution is extremely helpful for taking care of the unmet
healthcare needs where the speedy recovery of different diseases
and disorders of needy patient fraternities are being ensured. It is
possible to market innovative healthcare solution for the benefit
of society at large. As a result Indian pharmaceutical companies
adapting R&D activities for bringing “innovation” is for catering
the contemporary healthcare needs as well as enjoying the satisfac-
tory financial returns which has been measured in the form of ROA
and ROE in our study. Satisfactory financial returns always acts as a
catalyst to help the organization to continue its business operation
in the long run which basically ensures “business sustainability”.

Objective of the study

The objective of our study is mentioned as follows:

(1) To investigate how innovation is taking place through R&D
activities of listed Indian pharmaceutical companies to pro-
vide innovative healthcare solution.

(2) To establish the relationship between innovation and business
sustainability with financial performance of listed Indian
pharmaceutical companies.

Hypotheses

We are interested in observing whether innovation is having any
relation with business sustainability or not. “Innovation” is mea-
sured by R&D expenses and “business sustainability” is measured
by financial performance.

With respect to the research presented above, we propose the
following hypotheses.

Hypothesis 1: Innovation and business sustainability (IBS) with
respect to ROA.

H01: Innovation has no relation with ROA.

Table 3. (Continued.)

Sl. no. Company name R&D activities Research breakthrough and innovation

process. The advantages of being housed in the same
campus as the Generic Development team are evident
from the seamless integration of the discovery team’s
efforts into the drug development process needed to
ensure smooth transition from the bench to the clinic.
Torrent R&D Center is working on 6 discovery projects in
the areas of diabetes and its related complications,
metabolic syndrome, renal disease, neuropathic pain
and cardiovascular disorders

solutions are Lamotrigine dispersible-OD formulation
and Nicorandil OD formulation to name a few

Source: Company-wise websites.

Fig. 1. Innovation and business sustainability framework (IBSF)
Source: Conceptualized by the Authors.
The IBSF has been conceptualized based on the relationship between “Innovation (I)”
and “Business Sustainability (BS)”.
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H11: Innovation has relation with ROA.

Hypothesis 2: Innovation and business sustainability (IBS) with
respect to ROE.

H02: Innovation has no relation with ROE.

H12: Innovation has relation with ROE.

Research methodology

A research methodology is the specification of methods and proce-
dures for acquiring the information needed. It is the over-all opera-
tional framework of a study that stipulates what information is to be
collected from which sources and by what procedures. Complete
stepwise procedures what we have followed during the study have
been discussed in the following as per the systematic order.

Data collection

The study is based on the secondary data only. The data relating
to sales turnover, market capitalization, R&D expenses, advertise-
ment and marketing expenses, capital intensity, leverage ratio, and
operating expenditure to total assets ratio pertain to Indian phar-
maceutical companies listed in India’s National Stock Exchange
(NSE) have been collected from different sources as mentioned
in Table 4.

The name of Indian pharmaceutical companies considered for
the study is shown in Table 5.

Sampling technique and sample size

In our study total number Indian pharmaceutical companies have
been considered as population size. After a careful overview of the
annual reports of different pharmaceutical companies, we have
identified 115 Indian pharmaceutical companies. Amongst them
we have found that 37 Indian pharmaceutical companies have
been incurring R&D expenditure regularly for brining innovation
and ensuring business sustainability. Thus we consider 37 Indian
pharmaceutical companies for our study based on the stratified
sampling technique.

Study period

We have selected the study period from 1995 to 2015 for the fol-
lowing reasons.

(a) To develop a NME or NCE as part of R&D activities, long
duration is required. Most of the time it takes approximately
15–20 years.

(b) In 2005, India fully implemented the product patent regime
in the country and The Patents (Amendment) Act, 2005 is
the third of three amendments to the Patents Act of 1970,
to bring India’s patent regime into compliance with the
WTO (World Trade Organization) TRIPS (Trade Related
Intellectual Property Rights) Agreement.

(c) To obtain better measure of “innovation” through R&D activ-
ities on “business sustainability” through financial perfor-
mance during pre-patent amendment and post patent
amendment period as well as to get the combined effect.

Variables specification and empirical model

Variable specification

To establish the relationship between “innovation” and “business
sustainability” we have used the following variable names under
the purview of dependent variable (Y), independent variable
(X), and control variable (X). Nomenclature of the variables
with detailed explanation is provided in Table 6.

From Table 6 we come to know the details of the variables
which we have used in our study.

Empirical model

We are proposing herewith two different empirical models by
incorporating all dependent, independent, and control variables
which have been considered for our study and already discussed
in detail in the previous section.

The two different empirical models of our study are as follows:

ROAit = a+ b1RDIit + b2AMIit + b3CIit + b4LRit

+ b5OERit + Eit, (1)

ROEit = a+ b1RDIit + b2AMIit + b3CIit + b4LRit

+ b5OERit + Eit, (2)

where ROAit, Return on Assets; ROEit, Return on Equity; RDIit,
Research and Development Intensity; AMIit, Advertisement and
Marketing Intensity; CIit, Capital Intensity; LRit, Leverage Ratio;
OERit, Operating Expenditure to Total Assets Ratio; and Eit,
error term.

Statistical tools and techniques

For the accomplishment of the research objective we have used
the following statistical tools and techniques for data analysis
and interpretation:

(A) Descriptive Statistics
(B) Correlation Matrix and
(C) Regression Analysis

We have used Application Software STATA 12 for data analy-
sis. The complete data analysis and results are discussed in the fol-
lowing section.

Data analysis and results

After collecting cross-sectional and time series data from the sam-
ple, a strongly balanced panel dataset has been arranged for the

Table 4. Secondary data sources

Capital market
publishers India Ltd. Press releases

ORG-IMS
Research

Private Limited

Corporate Brochure of
different Indian
Pharmaceutical
companies

AIOCD
Pharmasofttech
AWACS Pvt. Ltd

Sample
Companies’
Annual Reports

Source: Different Secondary Data Collection Sources.
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analysis of our study. After that, descriptive statistics has been pre-
sented as per the following for all DV, IV, and CV to know the
nature of sample properly.

Now, with the help of correlation matrix we will be able find out
the presence of partial correlation if any and through variation
inflation factor (VIF) result we can ensure the presence of multicol-
linearity in our strongly balanced dataset. These two diagnostic
tests result would enable us to include the variables which are hav-
ing less VIF values (<0.10) and have less (<0.80) partial correlation
and finally with these tests result we will take forward the study.

In the next stage multivariate regression analyses have been
performed by incorporating the dependent variables (Ln_ST
and Ln_MC) one by one. In our study, we have applied two mod-
els associated with panel data analysis and the models are:

(a) fixed effect model (FEM) and
(b) random effect model (REM)

In last stage we have applied the Hausman specification test
(popularly known as Hausman test) for selecting the appropriate
model of panel regression analysis between FEM and REM and
the detailed interpretation of the appropriate model as per the
Hausman test has been discussed in our study.

Descriptive statistics

In this section we have dealt with the basic statistical values of the
variables which are calculated. In our study we have applied
descriptive statistics to describe the basic features of the data.
With the help of descriptive statistics we also come to know the
simple summaries about the sample and the measures.

Table 5. List of Indian pharmaceutical companies

Sun Pharmaceutical Industries
Limited

Ajanta Pharma Limited Wockhardt Limited Wanbury Limited

Cadila Healthcare Limited Glenmark Pharmaceutical Limited Ipca Laboratories Limited Morepen Laboratories Limited

Piramal Enterprises Limited Natco Pharma Limited Dr. Lal Paths Lab Limited IND Swift Limited

Cipla Limited Jubilant Life Sciences Limited Laurus Labs Limited Elder Pharmaceuticals Limited

Lupin Limited Alembic Pharmaceuticals Limited Caplin Point Laboratories
Limited

Shilpa Medicare Limited

Aurobindo Pharma Limited Unichem Laboratories Limited Advanced Enzyme FDC Limited

Dr. Reddy Laboratory Limited Suven Life Sciences Limited Twilight Litaka Pharma Ltd SeQuent Scientific Limited

Divi’s Laboratories Limited JB Chemicals and Pharmaceuticals
Limited

Eris Lifesciences Limited Vinati Organics Limited

Alkem Laboratories Limited Granules India Limited Strides Shasun Limited Torrent Pharmaceuticals
Limited

Biocon Limited

Source: Capital Market Publishers India Ltd. Database.

Table 6. Description of different variables used in the study

Sl. no. Variable code Variable description
Variable
symbol

Variable
type Mathematical expression

1 Y1 ROA ROA DV ROA = Annual Earnings/Total Assets

2 Y2 ROE ROE DV ROE = Net Income/Equity

3 X1 RDI RDI IV RDI = R&D Expenditure/Net Sales

4 X2 AMI AMI CV AMI = Advertising and Marketing Expenditure/Net Sales

5 X3 Capital intensity CI CV CI = Fixed Assets/Net Sales

6 X4 LR LR CV LR = Debt/Equity

7 X5 Operating expenditure to
total assets ratio

OER CV OER = Operating Expenditure/Total Assets

Variable Description Source: Evidence from Existing Literatures.

Table 7. Descriptive statistics of different variables (DV, IV, and CV)

Variable
(%) Obs. Mean SD Min Max

ROA 777 0.8838996 0.5453308 0.26 2.95

ROE 777 1.894337 0.5600965 0.69 3.88

RDI 777 0.7630769 0.293369 0.22 1.39

AMI 777 0.325641 0.0790775 0.22 0.55

CI 777 0.315348 0.7292421 0.06 5.22

LR 777 0.5694689 0.2279818 0.26 1.07

OER 777 0.3530586 0.6253334 0.01 5.79

Source: Authors processing in Stata Software (Version-12).

124 Brajaballav Pal and Mithun Nandy

https://doi.org/10.1017/S0890060419000040 Published online by Cambridge University Press

https://doi.org/10.1017/S0890060419000040


Table 7 reveals the complete description of 777 observations
which is the product of 37 Indian pharmaceutical companies
for the period of 21 years (from 1995 to 2015). The average
amount of R&D expenditure for brining innovation toward pro-
viding innovative healthcare solution, deployed by the sample
Indian pharmaceutical companies is 0.76 crore. There is a wide
variation in case of R&D expenditure where the minimum
amount is 0.22 crore and maximum amount is 1.39 crore. This
dispersion is also supported by standard deviation of 0.29 crore.
We can observe that the sample Indian pharmaceutical compa-
nies are incurring 2.37 times less in the areas of advertising and
marketing expenditure in comparison with R&D expenditure
since the average advertising and marketing expenditure is 0.32
crore. In case of AMI the values are highly spread with minimum
of 0.22 crore and maximum of 0.55 crore where the standard
deviation is 0.07 crore. The average amount of capital intensity
employed by the sample companies is 0.31 crore. The values of
CI is also dispersed where the minimum is 0.06 crore and maxi-
mum is 5.22 crore and this dispersion is well supported by stan-
dard deviation 0.72 crore. The sample Indian pharmaceutical
companies also utilized leverage ratio 56.94% where minimum
is 0.26 and maximum is 1.07. In case of LR the dispersion is sup-
ported by standard deviation 0.22. The sample Indian pharma-
ceutical companies have employed operating expenditure with

an average spending amount of 0.35 crore and this spending is
highly dispersed where the minimum spending is 0.01 crore
and maximum spending is 5.79 crore. This OER spending disper-
sion is also supported by standard deviation 0.62 crore. By deploy-
ing R&D expenditure and different other expenditures, the sample
companies can find the path of business sustainability by obtaining
favorable financial performance with respect to ROA as 88.38% and
ROE as 100.89% for the study period. This type of exceptional
financial performance can well be anticipated when different listed
Indian pharmaceutical companies takes risks and spends substan-
tial amount of R&D expenditure for brining innovation toward
enjoying business sustainability with high margins.

Bivariate correlation matrix

Bivariate correlation is the analysis of the relationship between the
two variables and the bivariate correlation matrix will help us know
the existence of partial correlation in our dataset if any. Before con-
ducting our panel regression analysis we are using bivariate

Table 8. Bivariate correlation matrix for pair-wise correlation

Variables
ROA coefficient

( p value)
ROE coefficient

( p value)
RDI coefficient

( p value)
AMI coefficient

( p value)
CI coefficient
( p value)

ROA 1

ROE 0.9834* 1

0

RDI 1.0000* 0.9834* 1

0 0

AMI 0.6079* 0.6595* 0.6076* 1

0 0 0

CI 0.2871* 0.3652* 0.2870* 0.3257* 1

0 0 0 0

LR 0.6654* 0.6564* 0.6652* 0.4334* 0.1777*

0 0 0 0 0

OER 0.0722* 0.1639* 0.0722* 0.0714* 0.3243*

0.0443 0 0.0441 0.0467 0

Source: Authors processing in Stata Software (Version-12).
*Denotes at the 5% level of significance.

Table 9. VIF test results for multicollinearity

Independent/control variables VIF 1/VIF

RDI 1.66 0.601778

AMI 2.25 0.444943

CI 1.67 0.599638

LR 1.12 0.892887

OER 2.28 0.438468

Source: Authors processing in Stata Software (Version-12).

Table 10. Panel regression results under FEM and REM (Y = ROA)

Model/independent variables
FEM coefficients

( p value)
REM coefficients

( p value)

Constant 0.00 (0.50) 0.00 (0.60)

RDI 0.50*** (0.00) 0.50*** (0.00)

AMI 0.00 (0.25) 0.00 (0.14)

CI −3.37 (0.97) 3.74 (0.99)

LR 0.00 (0.44) 0.00 (0.39)

OER 0.00 (0.43) 0.00 (0.64)

F/χ2 2.20*** (0.00) 1.48*** (0.00)

R2 1.00 1.00

Source: Authors processing in Stata Software (Version-12).
***Denotes significant at 1%, **at 5% and *at the 10% level of significance.
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correlation matrix as an econometric test to ensure that there is no
serial correlation (>0.80) in our strongly balanced panel dataset.

The bivariate correlation matrix is shown in Table 8.
From the bivariate correlation matrix presented in Table 8, we

can find the bivariate correlation between DV versus IV and CVs.
In this bivariate correlation matrix financial performance related
DV are ROA and ROE which basically ensures business sustain-
ability. RDI is an IV which has been used to measure innovation
in our study and the CV which we have used for our study are
AMI, CI, LR, and OER for the robustness of the test. In our
strongly balanced dataset there is no serial correlation found
since all the correlation coefficients in the abovementioned bivari-
ate correlation matrix falls <0.80. We can find that ROA is having
significant positive correlation with RDI, AMI, CI, LR, and OER.
We have also observed that RDI, AMI, CI, LR, and OER are hav-
ing statistically significant positive correlation with ROE. All coef-
ficient estimates are statistically significant at the 5% level. Overall
this bivariate correlation matrix is favorable for the study.

Variation inflation factor (VIF)

The VIF and tolerance are both widely used measures of the
degree of multicollinearity of the ith IV with the other IVs in a
regression model. VIF measures how much variance of the regres-
sion coefficient is inflated by multicollinearity.

In our study, we would like to perform VIF as an econometric
test before running the panel regression model. In this economet-
ric test we want to ensure that our strongly balance panel data set
is totally free from multicollinearity and the test has applied for all
explanatory variables (IV and CV) taken for our study.

From Table 9 we have observe the VIF values of RDI, AMI, CI,
LR, and OER are 1.66, 2.25, 1.67, 1.12, and 2.28 respectively. All
VIF values are <4 and are nowhere near to the rule of thumb
(the maximum acceptable cut-off value for the VIF is 10 and mini-
mum cut-off value for tolerance that is, 1/VIF is 0.10 as per the

different econometric literature studies available). For our study
all the variables RDI, AMI, CI, LR, and OER will be considered
since all these variables are free from multicollinearity as per VIF
Result.

Empirical model and panel data multivariate regression
analysis for empirical model-1

After testing the multicollinearity problem in our independent (IV)
and CV we have applied FEM and REM taking all two DV ROA
and ROE of our study one after another. At first we will run the
following empirical model-1 by incorporating ROA as DV:

ROAit = a+ b1RDIit + b2AMIit + b3CIit + b4LRit

+ b5OERit + Eit. (1)

Table 10 shows the result of panel regression analysis taking
ROA as a DV.

From Table 10 we can find panel data regression results for
both FEM and REM under empirical model-1. We have carried
out the Hausman test in order to have a robust selection between
FEM and REM. The result of Hausman test is shown in Table 11.

From Table 11 we can visualize the p value of χ2 is 0.09 which is
>0.05 or 5%. Since p value of χ2 is >0.05 or 5%, the result is statis-
tically insignificant and the null hypothesis (H0) is accepted and
the alternate hypothesis (H1) is rejected. Finally REM is found to
be most appropriate for the panel dataset used in our study.

The results of REM are as follows.
The value of χ2 is 1.48 and its corresponding p value is 0.00

(<0.05) which means that the model is good fit for interpretation.
The value of R2 is 1.00. It signifies that the model can predict 100%
variability. Explanatory variable: RDI is having positive effect on
ROA and the effect is statistically significant at the 1% level. We
have also observed that all CVs: AMI, CI, LR, and OER are having
a positive effect on ROA but the effect is not statistically significant.

Empirical model and panel data multivariate regression
analysis

Empirical model-2
In this section we would like to estimate the following panel data
regression analysis by incorporating ROE as a DV:

ROEit = a+ b1itRDIit + b2itAMIit + b3itCIit + b4itLRit

+ b5itOERit + Eit. (2)
From Table 12 we can find panel data regression results for

both FEM and REM under empirical model-2. We have carried
out the Hausman test in order to have a robust selection between
FEM and REM.

Table 13 shows the result of Hausman test. From the table we
can visualize the p value of χ2 is 0.00 which is < 0.05 or 5%. Since

Table 11. Hausman test results for appropriate model selection

Test name Purpose of the test
Null hypothesis

(H0)
Alternate

hypothesis (H1) Test statistic
Preferred model as per

Hausman test

Hausman
test

To select the preferred model
between FEM and REM

REM is
appropriate

FEM is appropriate Prob > χ2 (5)
= 0.09

REM

Source: Authors processing in Stata Software (Version-12).

Table 12. Panel regression results under FEM and REM (Y = ROE)

Model/independent
variables

FEM coefficients
( p value)

REM coefficients
( p value)

Constant 0.98*** (0.00) 0.98*** (0.00)

RDI 0.47*** (0.00) 0.47*** (0.00)

AMI 0.01*** (0.00) 0.02*** (0.00)

CI 0.01*** (0.00) 0.01*** (0.00)

LR −0.00* (0.06) −0.00 (0.12)

OER 0.00*** (0.00) 0.00*** (0.00)

F/χ2 8025.62*** (0.00) 42,015.40*** (0.00)

R2 0.9820 0.9822

Source: Authors processing in Stata Software (Version-12).
***Denotes significant at 1%, **at 5% and *at the 10% level of significance.
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p value of χ2 is <0.05 or 5%, the result is statistically significant
and the null hypothesis (H0) is rejected and the alternate hypoth-
esis (H1) is accepted. Finally FEM is found to be most appropriate
for the panel dataset used in our study.

The results of FEM are as follows.
The value of F statistics is 8025.62 and its corresponding p

value is 0.00 which is <0.05. It means that the model is good fit
for study. The value of R2 is 0.9820 which signifies that the
model can explain 98.20% variability. IV: RDI is having positive
effect on ROE and the effect is effect is statistically significant at
the 1% level. CV: AMI, CI, and OER have a positive effect on
ROE and the effect is statistically significant at the 1% level. We
have also found that CV: LR is having negative effect on ROE
but the effect is statically significant at the 10% level.

Conclusion and implications

After analyzing and interpreting the data we can come to conclusion
that by holding the hands of innovation through R&D activities
satisfactory financial performance is achieved which in turn ensures
business sustainability for the listed Indian pharmaceutical compa-
nies. Our study has revealed that innovation through R&D activities
in IPI are yielding satisfactory ROA and ROE which is highly ben-
eficial to strengthen the financial capabilities for business sustain-
ability. Apart from RDI, Indian pharmaceutical companies should
take AMI, Capital Intensity (CI), LR, and operating expenditure
to the total assets ratio (OER) into their business model for ensuring
IBS since we have found that all these factors are having positive
impact on the financial performance. Innovation will not only
impact the business sustainability but also these innovative health-
care solution will certainly improve the quality of living of the
needy patient fraternities and will bring smile in their faces by tak-
ing away the pain of sufferings from the different diseases and dis-
orders toward ensuring saving of human lives which is need of the
hour for the emerging economy like India.

Limitations

Our study employs sample size of 37 Indian pharmaceutical com-
panies listed with NSE and it is considered not to be the sufficient
for detailed analysis. Further, the study has considered the tools
and techniques for analysis which may have its own limitations.
The study does not consider the impact of lagging effect of the
R&D activities on financial performance.

Social implications

The continuous efforts rendered by Indian pharmaceutical com-
panies in the areas of R&D activities, innovation, and research
breakthrough are constantly taking place and these breakthrough
with the help of innovation will not only impact the financial per-
formance for ensuring business sustainability but also these inno-
vative healthcare solution will certainly improve the quality of

living of the needy patient fraternities and will bring smile in
their faces by taking away the pain of sufferings from the different
diseases and disorders toward saving human lives. Innovation also
ensures quality healthcare solutions by taking care of different
unmet healthcare needs of the human being.

Scope of further research

Since we have conducted the study pertaining to the pharmaceu-
tical industry, researcher fraternities can look forward further
research work in any of the following areas to bring the innova-
tion through R&D activities for ensuring business sustainability.

1. Information and
Communication Technology
Industry

6. Fast Moving Consumer Goods
7. Industry

2. Manufacturing Industry 8. Textile Industry

3. Material Science and Energy
Industry

9. Agricultural and Allied Industries

4. Bio Energy Industry 10. Cement Industry

5. Water Technologies and
Treatment Industry

11. Oil and Gas Industry

As far as the “innovation” is concerned with the help of R&D
activities in IPI, there may be the possibilities of certain risks and
uncertainties associated with R&D activities and “innovation”
which may affect the financial performance of the different
Indian pharmaceutical companies which in turn may act as an
obstacle for “business sustainability.” Therefore, studies can
further be performed for measuring and minimizing the risks
and uncertainties associated with R&D activities and “innovation”
pertain to IPI toward improving the financial performance of the
Indian pharmaceutical companies for ensuring “business
sustainability”.
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