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Abstract
This research paper endeavors to highlight the relation between the exports of the Indian pharmaceutical 

industry and overall economic growth of India during 1980-81 to 2012-13 by applying Granger causality 
analysis. For this purpose, data has been taken from the various Reports of the Centre for Monitoring Indian 
Economy, Directorate Annual Reports of the Pharmaceutical, Handbook of Statistics, Reserve Bank of India, 
Directorate General of Commercial Intelligence and Statistics and Annual survey of Industries. The variables 
taken up for the causality analysis are Real GDP per capita and Exports of the Indian Pharmaceutical 
Industry. The study also highlights the trends and growth pattern for the exports and imports of Indian 
pharmaceutical industry during the same time period. The bivariate Granger causality test suggests that 
there is unidirectional causality from GDP per capita to the Exports of Indian Pharmaceutical industry with 
double lag. Moreover, the multiple regression analysis is employed to assess the determinants of Indian 
pharmaceutical exports and the result shows that all the selected factors have a significant linear relationship 
with exports of Indian pharmaceutical industry. The analysis suggests that the Government should 
frame the policies which spur the economic growth in India in order to accelerate the export from Indian 
Pharmaceutical Industry. Further, the sustained GDP growth will enhance the exports potential of Indian 
Pharmaceutical Industry which will act as a catalyst to growing nature of Indian economy in the changing 
policy paradigm.
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Introduction
‘The Indian Pharmaceutical industry is one of the rising and knowledge driven industry 

in India that has experienced a sustained growth during last three decades. The industry has 
contributed about 8 per cent of the total world’s pharmaceutical production by volume and 1.5 
per cent of value. The most of the country’s pharmaceutical consumption was met by imports 
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until the early 1970’s. During 1947-57, 99 per cent of the 1704 drugs and pharmaceutical patents 
in India were held by the foreign MNE’s, which control 80 per cent of the market. The patent law 
protection holds on technology, financial resources and foreign brand names gave them distinct 
monopolistic advantages in India’ (Nayar,1983). The Indian Pharmaceutical Industry continues to 
expand its presence across the world. Indian Pharmaceutical Industry has undergone significant 
changes since independence. During early1970’s, there were various policy changes of the Indian 
government to unshackle the Indian Pharmaceutical Industry from the foreign dominance and to 
move towards the self-sufficiency in the production of the drugs and medicines. The introduction 
of the Patent Act, 1970 has played a catalytic role to lay the foundation of the modern Indian 
pharmaceutical industry and this Act has encouraged the process of reverse engineering to 
produce a new product with alternative processes. Therefore, Indian Pharmaceutical Industry 
has emerged as major pharmaceutical producer at global market. Moreover, the transformation 
from the “process patent regime” in seventies to “process and product patent regime” of the WTO 
regime under the “TRIPs agreement” in 2005 has made great strides in this industry. The adoption 
of industrial policy liberalization has witnessed structural changes in the Indian economy. This 
was accompanied by the pharmaceutical industry due to transfer of R&D activities from Europe 
in particular along with some other fast growing sectors like telecommunication, finance etc.
(Kallumal and Bugalaya, 2012).

Prior to liberalization of 1991, India was intentionally isolated from the world market. Efforts 
were made to open Indian market for foreign investment and to rationalize the Indian Laws 
which deter foreign investors. India is a signatory member of General Agreement on Tariff and 
Trade (GATT). One of the goals of Uruguay round of GATT (1986 to 1994) was to draft a code 
to deal with copy right violation and other forms of the Intellectual Property Rights. To comply 
with the GATT obligations, the President of India has issued the Patents (Amendment) Ordinance 
on December 26th, 2004 which necessitate to grant patents for new medicines from January 1st, 
2005, and on medicines for which companies filed a patent application after 1995. Finally, Indian 
Patent Act of 1970 was modified in March 2005 marking the end of a protection given under 
Patent Act. In an era of process patent, it was possible for the Indian pharmaceutical companies 
to reverse engineer the patented molecule and sell them in domestic and certain foreign markets 
(Rastogi.et al ,2011). However, the Indian Pharmaceutical industry has already made a firm mark 
on the global market, as the Indian pharmaceutical exports have grown from US $ 85.2 million in 
1980-81 to US $ 14604.87 million in 2012-13. The Indian Pharmaceutical industry has achieved an 
important position at global level in pharma sector and has been witnessing a sustained growth 
in recent past. It is a well known fact that India has come forth as a world leader in generic 
pharmaceuticals production because it is supplying about 20 per cent of the global market for 
generic medicines. The Indian pharmaceutical industry is contributing about 8 per cent to global 
pharmaceutical production and is exporting the pharmaceutical products to more than 200 
countries. India is also a leading vaccine producer and has 18 starring vaccine manufacturing 
facilities. These vaccines are used at the national and international level markets (150 countries) 
which makes India a leading vaccine supplier across the world. Indian pharmaceutical industry 
has been playing an important role in supply of affordable and quality pharmaceutical products 
to the developed and developing countries. Indian pharmaceutical industry is the third largest 
contributor in terms of volume and 13th largest in terms of value. The industry is likely to grow 
at 20 percent Compound Annual Growth Rate (CAGR) over the next five years. Currently, India is 
one of the top 20 pharmaceutical exporting countries and its exports have grown very significantly 
at a CAGR of around 19 percent in the 11th plan period. The Indian pharmaceutical industry has 
seen an enormous progress in terms of infrastructure development, technology base and the wide 
range of products manufactured.
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The basic objective of this paper is to examine the relationship between economic growth and 
exports of Indian pharmaceutical industry during the period 1980-81 to 2012-13. 

Database and Methodology
This paper is carried out to analyse the relationship between exports of Indian pharmaceutical 

industry and economic growth in India. The analysis has employed the causality analysis 
using the time-series data for the period of 1980-81to 2012-13. The data has been taken from the 
various reports of the Centre for Monitoring Indian Economy, Various Annual Reports of the 
Department of Pharmaceutical, Handbook of Statistics, Reserve Bank of India, Directorate General 
of Commercial Intelligence and Statistics and Annual Survey of Industries. The variables taken 
up for the analysis purpose are Real GDP per capita and Exports of the Indian Pharmaceutical 
Industry. The study has also highlighted the trends in exports and imports of pharmaceutical 
industry both at national and at international level by categorizing the data into different time 
periods from 1995-96 to 2011-12.

Compound Annual Growth Rate To explain the growth performance of the exports of the 
Indian Pharmaceutical industry, compound annual growth rates have been calculated for three 
periods viz 1980-81 to 1989-90, 1990-91 to 1999-00 and 2000-01 to 2012-13. The growth rates were 
computed using the following formula:

Yt=abteut

Under the logarithmic transformation the above equation can be expressed as:

Logy=loga+ tlogb +ut

Where yt is the value of dependent variable in the year t, and t is trend variable, ut is 
disturbance term and a and b are constants. From the estimated value of regression coefficient b, 
the growth rate r can be calculated as:

R=antilog (b-1) × 100

Causality Analysis
 One way of looking at relationship between the growth of the exports of the Indian 

pharmaceutical industry on the one hand and GDP per capita growth of the economy as a whole 
on the other hand is to investigate causal relationship between the two. The causal behavior of the 
variables can be put into four different categories:

1. Unidirectional causality: Unidirectional causality implies that any variable x causes other 
variable y (or x to y) or when variable x is caused by variable y (or x to y) after some lag. In 
other words, it can be said that it indicates that if the estimated coefficients on lagged x are 
statistically different from zero as a group and set of estimated coefficients on lagged y is not 
statistically different from zero and vice versa.

2. Bilateral causality: It occurs when both the variables x and y are cause of each another with 
some lag (x to y) or when sets of x and y coefficients are statistically different from zero in both 
the regressions.

3. Instantaneous causality: When both the variables x and y are simultaneously causing each 
other with no lag.
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4. No causality: When one of the variables x is not affected by the other variable y (with or 
without any lag), then there is no a causal relation between the two variables (Gujrati,2007)

Causality or causation indicates the direction of relationship between two or more variables. 
Mere presence of strong correlation between two variables is not sufficient to predict the 
direction of causality. Causal tests help in deciding the direction of relationship between two 
or more variables i.e., which variable is the cause; and which is effect. Granger Causality (1969) 
methodology has been used in the study. The relationship between growth of the exports of 
the Indian pharmaceutical industry and economic growth is examined using various variables 
including GDP Per capita and Exports of the Indian pharmaceutical industry. The study has 
employed bi-variate causality framework using time–series data from 1980-81 to 2012-13. 
Equations for the bivariate causality are as follows:

For all possible pairs of X and Y series in the group, the null hypothesis in present study is 
that “Y does not Granger-cause X in the first regression and Y does Granger-cause X in the second 
regression. 

Null Hypothesis

H0 :   GDP Per capita does not Granger cause Exports

H1:   GDP Per capita Granger cause Exports

Xt = ∑n
i=1αiYt-i + ∑n

j=1βjXt-j + μ1t

Yt = ∑n
i=1δiYt-i + ∑n

j=1γjXt-j+ μ2t

X is Exports of pharmaceutical industry

Y is GDP per capita

Tests for Unit Roots

 “Granger test for causality presupposes the stationarity. The time series are likely to exhibit 
trend. If trended series are taken for analysis, the regression coefficients could be biased, and 
relationship could be spurious. This is because in time series data, successive observations or 
values are likely to be correlated especially, if the time interval between two successive values is 
less. Therefore, the series must be checked for stationarity. A series is said to be stationary when 
value of covariance between the two periods depends upon the time gap between two time 
periods and not the actual time at which it is computed and if its mean and variance are constant 
over time. However, if it does not meet these criteria, it is said to have unit root. If the series is 
non-stationary i.e. if the series possesses unit roots then, the relationship is likely to be spurious.” 
(Gujrati, 2007)

“The theory behind Autoregressive Moving Average (ARMA) estimation is based on 
stationary time series. A series is said to be (weakly or covariance) stationary if the mean and 
autocovariances of the series do not depend on time. Any series that is not stationary is said to be 
non-stationary. A common example of a non-stationary series is the random walk:

  Yt= ρYt-1 + ut-1              -1≤ ρ ≤ 1                        (1)
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Where ut is a white noise error term. If ρ = 1, that is, in the case of the unit root, (1) becomes 
a random walk model without drift, which is a non-stationary stochastic process. Therefore, 
simply regress Yt on its (one period) lagged value Yt-1 and find out if the estimated ρ is statistically 
equal to 1. If it is, then Yt is non-stationary. This is the general idea behind the unit root test of 
stationarity. For theoretical reasons, (1) is manipulated as follows: Subtract Yt-1 from both sides of 
(1) to obtain:

Yt− Yt-1 = ρYt-1 – Yt-1 + ut

   = (ρ − 1) Yt-1 + ut

This can be alternatively written as:

Yt= δYt-1 + ut                                             (2)

where δ = (ρ − 1) and, as usual, is the first-difference operator. In practice, therefore, instead of 
estimating (1), (2) is estimated and (null) hypothesis δ = 0 is tested. If δ = 0, then ρ = 1,  meaning 
the time series under consideration is non-stationary. To estimate (2), it may be noted that if δ = 0, 
(2) will become

Yt = (Yt – Yt-1) = ut                                      (3)

Since ut is a white noise error term, it is stationary, which means that the first differences of a 
random walk time series are stationary, a point that has already been made before. Now the first 
differences of Yt  are taken and regressed on Yt-1 and it is checked if the estimated slope coefficient 
in this regression (=ˆδ) is zero or not. If it is zero, it is concluded that Yt is non-stationary. But if it 
is negative, it is concluded that Yt is stationary. Therefore, it is important to check whether a series 
is stationary or not before using it in a regression. The formal method to test the stationarity of a 
series is the unit root test (Gujrati, 2007).

Augmented Dicky-Fuller Test (ADF Test)

“In case of Dicky-Fuller Test, it is assumed that error term was uncorrelated. But in case the 
error term is correlated, Dicky and Fuller has developed a test known as Augmented Dicky-Fuller 
test which includes lagged terms of dependent variable in order to eliminate autocorrelation. The 
lag length on these extra terms is determined by Schwartz Bayesian Criterion (SBC).” (Gujrati, 
2007) 

∆y =   a0+γyt-1+a2t+∑βi∆yt-i + ut

∆yt-1 = (yt-1-yt-2)

ut is pure white-noise error term

Phillips-Perron Test (PP Test)

‘Phillips-Perron test use nonparametric statistical methods to take care of serial correlation in 
the error terms without adding lagged difference terms. Phillips and Perron (1988) developed a 
generalization of the ADF test procedure that allows for fairly mild assumptions concerning the 
distribution of errors. The test regression for the PP test is AR (1) process’ (Gujrati, 2007).

∆yt-1 = a0+ γyt-1 +et
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While ADF test corrects for higher order serial correlation by adding lagged differenced 
terms on the right-hand side, the PP test makes a correction in the statistic of the coefficient γ 
from the AR (1) regression to account for the serial correlation in et. So, the PP statistics is just the 
modification of the ADF t-statistics that considers the less restrictive nature of the error process.

Multiple Regression Analysis
Multiple Regression is a statistical method for estimating the relationship between a 

dependent variable and two or more independent (or predictor) variables. The study has used 
linear regression for showing the impact of FDI, Research and Development expenditure, profits 
and total output on exports of the Indian pharmaceutical industry. The equation for multiple 
regression is;

EX = β0 + β1FDI + β2R&D + β3 PFT+ β4 TO+ μ

EX = Exports of the Indian Pharmaceutical industry

Β0, is intercept

β1, β2, β3, and β are parameters of the independent variables.

FDI = FDI in Indian pharmaceutical industry

R&D= Research and Development expenditure in Indian pharmaceutical industry

PFT= Profits

TO = Total Output

μ is the error term

Trends in Exports and Imports of Pharmaceutical Industry in India

In the WTO regime, the debate has been sparked off in various sectors of the economy 
including pharmaceutical sector, that the new patent regime (TRIPS) may adversely affect 
the exports of the Indian economy in general and the generic exports of Indian pharmaceutical 
industry in particular. But the recent trends of the exports of Indian pharmaceutical industry has 
been contrary to the expectations. According to Dhar and Kumar (2008), ‘the integration of Indian 
economy with the global economy in the era of new patent agreement provided an opportunity 
for the generic pharmaceutical industry to seek foreign market’.

Table 1 shows and compares the trend of the total exports of the India and the total 
pharmaceutical exports of India during 1980-81 to 2012-13, whereas the Figure 1 depicts the trend 
of the annual growth rates of the Indian pharmaceutical exports. The pre -1980-81 scene of the 
Indian pharmaceutical exports is not significant enough to be taken note of; 1980-81 marks the 
beginning of consistent effort of the pharmaceutical industry, with the exports of the industry to 
the tune of US $ 85.2 million, whereas India’s total exports were US $ 8484.7 million. The exports 
of the Indian pharmaceutical industry have increased to US $ 14604.87 million during 2012-13. 
Moreover, the share of the Indian pharmaceutical industry exports to the total exports of the India 
have been increased from 1 per cent in 1980-81 to 5.18 per cent in 2003-04 (which was maximum 
during the period of the study), as it has remained stagnant in the post-TRIPS period. Further, 
the Fig 1 shows the trend of the annual growth rates of the exports of the Indian pharmaceutical 
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industry. The results reveal that the annual growth rate of exports of Indian pharmaceutical 
industry was 59.62 per cent in 1982-83, whereas it declined to -34.51 per cent in 1986-87 and the 
maximum annual growth rate of exports was achieved in 1988-89, that is 99.28 per cent. Moreover, 
in the post economic period, it declined to -15.28 per cent in 1992-93. In the post TRIPS period, the 
Indian pharmaceutical exports have experienced sustained annual growth, except the period 2009-
10 (the period of recession in the world market).

Table 2 shows and compares the trend of the total imports of the India and total 
pharmaceutical imports of India during 1980-81 to 2012-13. It has been observed that the Indian 
pharmaceutical imports increased from US $ 106.9 million in 1980-81 to US $ 3118 million during 
2012-13, whereas the share of the Indian pharmaceutical imports to the total imports of the India 
was 0.67 per cent in 1980-81 and it showed the increasing trends up to 1992-93 i.e. 1.28 per cent, 
but after this the share has continuously declined and it reached 0.63 per cent during 2012-13. 
Moreover, Fig 2 shows the annual growth rates of Indian pharmaceutical imports. The trends of 
the annual growth rates of the imports reveals that during 1983-84 the maximum annual growth 
rate was recorded to the tune of 54.62 percent and minimum growth rate during 1996-97 i.e. -24.47 
percent. Further in the post-TRIPS period, the annual growth rate of the Indian pharmaceutical 
imports has shown the continuous declining trend and it reached to 3.93 per cent in 2012-13. 
Therefore, it may be observed that the imports showed decline in growth in the recent years. The 
country is almost self-reliant in the production of most of the formulations/ pharmaceutical’s 
products. 

Fig 3 shows the trends of the Balance of Trade (BOT) for the Indian pharmaceutical industry. 
The results show that the Indian pharmaceutical industry has favorable (surplus) BOT throughout 
the study period, except the period 1980-81,1985-86 and 1986-87 which shows negative or deficit 
BOT to the tune of US $ -21.7 million, US $ -15.8 million and US $ -41.1 million respectively. Hence, 
the BOT surplus has reached to US $ 11486.87 million during 2012-13.  

Table 1: Percentage Share and Exports (US $ million) of Indian Pharmaceutical Industry 

Year Total Exports of 
India (US $million)

Indian 
Pharmaceutical 

Exports (US $ million)

Share of Pharmaceutical 
Exports in Total Exports of 

India (%)

1980-81 8484.7 85.2 1.00

1981-82 8703.9 136 1.56

1982-83 9107.6 116.1 1.27

1983-84 9449.4 150.1 1.58

1984-85 9878.1 197 1.99

1985-86 8904.5 129 1.44

1986-87 9744.7 126.2 1.29

1987-88 12088.5 251.5 2.08

1988-89 13970.4 327.1 2.34

1989-90 16612.5 510.3 3.07

1990-91 18145.2 565.2 3.11

1991-92 17865.4 628.8 3.51

1992-93 18537.2 529.3 2.85

1993-94 22238.3 640.7 2.88
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1994-95 26330.5 800 3.03

1995-96 31794.9 1020.57 3.20

1996-97 33469.7 1224.08 3.65

1997-98 35006.4 1459.94 4.17

1998-99 33218.7 1486.71 4.47

1999-00 36822.4 1532.22 4.16

2000-01 44560.3 1920.8 4.31

2001-02 43826.7 2068.28 4.71

2002-03 52719.4 2655.51 5.03

2003-04 63842.6 3312.99 5.18

2004-05 83535.9 3972.81 4.75

2005-06 103090.5 4873.3 4.72

2006-07 126414.1 5939.75 4.69

2007-08 165904.3 7644.05 4.60

2008-09 185295 8802.64 4.75

2009-10 178751.4 8953.11 5.00

2010-11 251136.2 10711 4.26

2011-12 305963.9 13211.1 4.31

2012-13 300570.6 14604.87 4.85

 Source:   Directorate General of Commercial Intelligence and Statistic
 

Fig 1. Author’s Calculations
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Table 2: Percentage Share and Imports (US $ million) of Indian Pharmaceutical Industry

Year Total Imports in 
India (US $million)

Indian Pharmaceutical  
Imports (US $ million)

Share of Pharmaceutical 
Imports in Total Imports of 

India (%)

1980-81 15866.5 106.9 0.67

1981-82 15172.9 94.2 0.62

1982-83 14786.6 91.9 0.62

1983-84 15310.9 142.1 0.92

1984-85 14412.3 115.4 0.80

1985-86 16066.9 144.8 0.90

1986-87 15726.7 167.3 1.06

1987-88 17155.7 129.4 0.75

1988-89 19497.2 163.3 0.83

1989-90 21219.2 240 1.13

1990-91 24072.5 261.1 1.08

1991-92 19410.5 226.6 1.16

1992-93 21881.6 280.8 1.28

1993-94 23306.2 257.9 1.10

1994-95 28654.4 298.5 1.04

1995-96 36675.3 406.57 1.10

1996-97 39132.4 307.07 0.78

1997-98 41484.5 389.85 0.93

1998-99 42388.7 383.84 0.90

1999-00 49670.7 347.11 0.69

2000-01 50536.5 375.32 0.74

2001-02 51413.3 426.2 0.82

2002-03 61412.1 593.21 0.96

2003-04 78149.9 644.17 0.82

2004-05 111517.4 705.08 0.63

2005-06 146166 1019.7 0.69

2006-07 185735.2 1292.32 0.69

2007-08 251439.2 1668.22 0.66

2008-09 303696.3 1889.11 0.62

2009-10 288372.9 2100.17 0.72

2010-11 369769.1 2438.85 0.65

2011-12 489319.5 2999.97 0.61

2012-13 491487.2 3118 0.63

 Source:   Directorate General of Commercial Intelligence and Statistic
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Fig 2. Author’s Calculations 

Fig 3. Author’s Calculations 
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Fig 4. Author’s Calculations

With the introduction of Indian Patent Act 1970, the Indian pharmaceutical industry has 
become a global player to fulfill a significant amount of the world’s generic drug needs. Fig 4 
shows the Compound Annual Growth Rate (CAGR) of the total exports and imports of the Indian 
pharmaceutical industry during the periods of pre-Reforms (1980-81 to 1989-90), Post-reforms 
(1990-91 to 1999-2000) and the Period of TRIPS agreement (2000-01 to 2012-13). The result shows 
the CAGR for exports of Indian pharmaceutical industry was 16.48 percent during 1980-81 to 
1989-90, whereas the CAGR for the imports of pharmaceutical industry has recorded to be 8.54 
percent during the same time period. During the post-reforms period, the CAGR for both the 
exports and imports has declined to the tune of 14.44 per cent and 5.43 percent respectively. There 
were the misconceptions in the minds of the critics of the TRIPS –agreement that, this new patent 
regime will restrict the exports of the Indian pharmaceutical products, but the analysis shows 
the favorable impact on the exports of the Indian pharmaceutical industry. As in the post-TRIPS 
period, the CAGR for the exports and imports are 19.25 per cent and 20.62 per cent respectively. 
The analysis shows that the growth rates of the Indian pharmaceutical exports has   overweighed 
the corresponding growth of the imports.                                                  

Results of ADF and PP test
The results of both ADF and PP tests to check the stationarity are presented in Table 3 and 

Table 4 respectively. The results unanimously confirm that both the variables including GDP per 
capita and Exports of pharmaceutical industry are integrated of order zero and both the variables 
are significant at level. At the level the t-statistic value for exports of the Indian pharmaceutical 
industry and GDP per capita are –4.042 and -3.630 respectively in the ADF test, whereas the 
t-statistic values for the exports of Indian pharmaceutical industry and GDP per capita are -4.034 
and -5.488 respectively for the PP test. Hence both the variables are significant at 1% level of 
significance and the series of the variables a stationary at level. The optimal lag in the ADF test has 
been automatically selected on the basis of Schwarz Info Criterion (SIC) and the bandwidth for the 
PP test is selected on the basis of Newey-West estimator using the Bartlett kernel function.                            

Table 3: Results of Augmented Dicky-Fuller Test

Variables Level
(p-values)

First difference 
(p-values)

Second difference 
(p-values)

Order of 
integration

 GDP per capita -4.042(0.009)* - - I(0)

Exports of Indian pharmaceutical industry -3.630(0.009)* - - I(0)

       *indicates significance at 1 percent level
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Table 4: Results of Phillips-Perron Test

Variables Level               
(p-values)

First difference                                             
(p-values)

Second difference 
(p-values)

Order of 
integration

 GDP per capita  -4.034 (0.004)* - - I(2)

Exports of Indian  Pharmaceutical -5.483 (0.000)* - - I(2)

 *indicates significance at 1 percent level

Results of the Granger Causality

Null Hypothesis

1. Ho: GDP per capita does not Granger cause Exports of Indian pharmaceutical industry

  H1: GDP per capita does Granger Cause Exports of Indian pharmaceutical industry

2. Ho: Exports of Indian pharmaceutical industry does not Granger cause GDP per capita

  H1: Exports of Indian pharmaceutical industry does Granger cause GDP per capita

Table 5 shows the causal relation between GDP per capita and Exports of the Indian 
Pharmaceutical industry by using Granger causality test. The empirical results in the table indicate 
that there is unidirectional causality from GDP per capita to the Exports of Indian Pharmaceutical 
industry with double lag. The calculated p-value for first hypothesis is 0.009, which is significant 
at 1 per cent level, thus, first null hypothesis is rejected, whereas the calculated p-value for the 
second hypothesis is 0.260, which is not significant, therefore, the second null hypothesis is not 
rejected. Hence the results imply that the GDP per capita does granger cause the exports of the 
Indian pharmaceutical industry, whereas the exports of the Indian pharmaceutical industry does 
not granger cause the GDP per capita.  This fact implies that the sustained economic growth of 
the economy leads to increase in the exports of the Indian pharmaceutical industry. Moreover, 
Government should make efforts to enhance economic growth in India in order to enhance the 
exports from Indian pharmaceutical industry. Moreover, rise in real GDP would lead to economies 
of scale and reduction in cost could, in turn, push the exports.

                  Table 5: GDP per capita and Exports of Indian Pharmaceutical Industry                                         

Granger Causality Test

Direction of causality No. of 
observations

F-value P-value Decision

GDP Per capita does not Granger cause Exports 29 4.745 0.009* Rejected

Exports does not Granger cause GDP per capita 1.403 0.260 Not rejected

     *indicates significance at 1 percent level
     Source: Author’s Calculations 

Determinants of the Indian Pharmaceutical Exports
 ‘In the international business domain, investigating the determinants of the export 

competitiveness of firms has always been a issue of research’ (Peng, 2004). ‘Research on 
determinants of export performance  has excellent scope since it offers opportunities for a 
potential number and mix of empirical tests in various settings’ (McKinley,  Mone& Moon, 1999)’ 
Export   performance   is   one   of   the   most   widely   examined   but   highly inconclusive areas 
of international business research’ (Katsikeas, Leonidou & Morgan, 2000).  Earlier researchers 
(Sousa, Martínez-López & Coelho, 2008) have identified nearly forty different determinants 
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of export performance. The authors concluded that firm-specific resources are significant 
determinants of export performance.

 The present research analysis has considered Exports of the Indian pharmaceutical industry 
as the dependent variable and a set of independent variables. i.e. Foreign Direct Investment, 
Research and Development Expenditure, Returns (Profits), and Total Output of the industry 
resources as determinants of export performance in the context of Indian pharmaceutical industry 
which has been affected by various institutional reforms in the past two decades.

  Table 6:  Multiple Regression Results of the Determinants of Indian Pharmaceutical Exports 

Standard. 
Error

Beta t-Statistics p-value        
R2

    F-value Durbin-Watson 
statistics

Constant 545.110        - -3.022 .006* .994 1072.56 (.000) 1.53

FDI .073 .075 3.930 .001*

R & D 1.732 .537 6.456 .000*

RETURNS 646.106 .141 2.734 .011**

Total Output .023 .287 4.854 .000*
   

Note: * and ** denote significance at 1% and 5% a respectively
Source: Author’s Calculations  

The results of multiple regression analysis for the determinants of the exports of Indian 
pharmaceutical industry during 1990-91 to 2012-13 are shown in Table 6. The results of regression 
analysis based on determinants of exports of Indian pharmaceutical industry shows that all the 
selected factors have a significant linear relationship with exports of the Indian pharmaceutical 
industry as represented by the probability (p-values) in the table. The p-values of the Research and 
development expenditure and total output and foreign direct investment are significant at 1 per 
cent level, whereas, the p-values of the Returns (Profits) are significant at 5 per cent level. Hence, 
the regression results show that all the four variables are positively and significantly affecting 
the exports of the Indian pharmaceutical industry. It has also been found that, the given factors 
also explain 99 per cent of the variance in the exports of the Indian pharmaceutical industry. The 
F-test value is significant at 1 per cent level which indicates that model is good fit for the data. 
Durbin-Watson statistics value of 1.53 shows that there is no problem of presence of serial auto-
correlation. The analysis reveals that in the WTO regime if India complies with the stronger TRIPS 
agreement, with rights and protections as compared to China or even the United States, it will 
generate the capabilities and opportunities for the Indian pharmaceutical sector, and it will also 
benefit the economy. Moreover, in the era of globalization, the inflows of foreign direct investment 
and technology transfers have created an environment for dynamic growth and increased 
competitiveness of Indian pharmaceutical industry. The analysis shows that increase in research 
and development expenditure is one of the prime factors influencing the export competitiveness 
and global expansion of Indian pharmaceutical industry. Hence, it is important to increase the 
flow of resources towards the research and development for the modification of the technological 
process as a part of strategy for survival and growth in a dynamic global market.

Conclusion
The analysis shows that the exports of the Indian pharmaceutical industry have increased 

from US $ 85.2 million in 1980-81 to US $ 14604.87 million during 2012-13 and the share of the 
Indian pharmaceutical industry exports to the total exports of India has increased from 1 per cent 
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in 1980-81 to 5.18 per cent in 2003-04. In the post TRIPS period, the Indian pharmaceutical exports 
have experienced sustained annual growth, except for the period 2009-10 (the period of recession 
in the world market). It has also been observed that the Indian pharmaceutical imports increased 
from US $ 106.9 million in 1980-81 to US $ 3118 million during 2012-13. Moreover, the trends of 
the annual growth rates of the imports reveal that during 1983-84 the maximum annual growth 
rate was recorded to the tune of 54.62 per cent and minimum growth rate to the tune of -24.47 
per cent during 1996-97. Further, in the post-TRIPS period the annual growth rates of the Indian 
pharmaceutical imports has shown the continuous declining trend and it reaches to 3.93 per cent 
in 2012-13. As far as the Balance of Trade (BOT) is concerned, the results show that the Indian 
pharmaceutical industry has favorable (surplus) BOT throughout the study period, except the 
period 1980-81,1985-86 and 1986-87.

The results show that the Compound Annual Growth Rate (CAGR) of total exports of Indian 
pharmaceutical Industry was 16.48 per cent during 1980-81 to 1989-90, followed by 14.44 percent 
during 1990-91 to 1999-00 and it increased to 19.25 per cent during 2000-01 to 2012-13, which can 
be attributed to the liberalization of trade as a result of new economic reforms of 1991. However, 
the CAGR of Indian pharmaceutical imports was 8.53 per cent in the initial years of economic 
reforms and surge up to 20.62 per cent during post-TRIPS period. The results of causality analysis 
indicate that there is unidirectional causality from GDP per capita to exports of pharmaceutical 
industry with double lag and the calculated p-value is significant at 1 percent level. Further, the 
results of regression analysis based on determinants of exports of Indian pharmaceutical industry 
shows that all the selected four factors have a significant linear relationship with exports of the 
Indian pharmaceutical industry. Therefore, Government should frame the policies which spur 
the economic growth in India in order to accelerate the exports from the Indian pharmaceutical 
industry. Apart from this, the sustained GDP growth will enhance the export potential of Indian 
pharmaceutical sector which will act as a catalyst to growing nature of Indian economy in the 
modern economic era. Moreover, the obligations imposed on India under the TRIPS Agreement 
are going to have a significant dent on India’s bulk and formulation-oriented pharmaceutical 
industry. Indian pharmaceutical industry has to compete with the multinationals by focusing on 
drug development and thereby producing their own patented products. On the other hand, Indian 
pharmaceutical industry could focus on producing patented drugs under license from foreign 
companies or concentrate on generating revenues by producing generic drugs only. In the WTO 
regime the key to survival for Indian pharmaceutical industry would be the exponential growth 
of R&D expenditure and foreign direct investment, which further leads to sustained growth 
of the Indian pharmaceutical exports. The inflows of foreign direct investment and technology 
transfers have created an environment for dynamic growth and increased competitiveness of 
Indian pharmaceutical industry. The empirical analysis showed that increase in research and 
development expenditure is one of the prime factors influencing the export competitiveness and 
global expansion of Indian pharmaceutical industry. Hence, it is important to increase the flow of 
resources towards the research and development for the modification of the technological process 
as a part of strategy for survival and growth in a dynamic global market. Indian pharmaceutical 
industry may currently lack the resources for research and development expenditure and can 
generate the resources through molecular restructuring. Moreover, Indian pharmaceutical firms 
should increase the patenting protection of their products which will increase royalties on sales of 
new molecular varieties and the profits derived from patent protection may in turn be invested in 
research and development activities.  

Hence, in the era of globalization, the Indian government should play a proactive role to 
simplify the regulating framework, international standard rules and complex trade procedures 
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using digital mechanism like e-commerce, e-biz etc. Therefore, in order to enhance pharmaceutical 
exports, the government should extend the technical and financial assistance to the Indian 
pharmaceutical industry for its sustained growth in the post Trips period.
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