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CHAPTER –I

INTRODUCTION
Industrial development of the under developed countries has become one of the great World crusades. It is an effort in which the under developed countries place a major hope of finding a solution to the problem of poverty, insecurity and over population. The belief of under developed countries was expressed by Jawaharlal Nehru when he said “Real progress must ultimately depend on industrialisation”. Gunnar Myrdal noted that manufacturing industry represents a higher stage of production and in advanced countries, the development of manufacturing industry has been concomitant with those countries spectacular economic progress and rise in levels of living. Realising the importance of industrial development, the Government of India has increased the outlay for industries from Rs. 800 crores in First Five Year Plan to  Rs. 69.972 crores in Ninth Five Year Plan. The Tenth Five-Year Plan had the target of achieving industrial growth rate by 9.82 percent. To achieve substantial progress in industrial growth, the Government of India formulated industrial policies in 1956, 1973 and 1980.

India embarked on the road to liberalisation in 1991 when a number of measures were initiated. Since then, substantial progress has been made in de-regulation, de-control and rationalization of customs tariffs. In fact, India has been lowering tariffs ahead of its commitments under the WTO agreements. A license is now required only for the manufacture of hazardous chemicals which are either toxic or need high level of safety standards in manufacturing and handling. Privatization of the public sector undertakings is high on the Government’s agenda and a separate department of disinvestments has been setup to speed the process. (Market survey 2000).

The economic implications of globalisation can be understood from different angles. The first is in terms of effects of globalisation on Indian industries, especially owing to the operations of multinational corporations and foreign direct investments. The common belief is that domestic efficiency increases as a result of foreign competition due to challenge response, the cost reduction due to the availability of imported inputs and improved capacity utilization. All these lead to better productivity growth as per the Verdoon’s law which states that expansion of output results in higher levels of productivity.

Globalisation introduced in 1991, has brought about significant change in the structure and growth of industries. The new indusial policy announced on July 24, 1991 sought to deregulate industry so as to promote the growth of a more efficient and competitive industrial economy. The central elements of the reforms were:

(i) Industrial licensing was abolished for all projects except eighteen industries where strategic of environmental concerns are prominent;

(ii)  Areas reserved for the public sector were narrowed down. In the place of seventeen areas reserved for investment by the public sector, only eight are reserved and these include strategic and security;

(iii) A natural renewal fund has been set up with a corpus of Rs. 200 crores to provide safety net to workers in sick and nonviable enterprises and to finance their retracing and redeployment. The thrust of the new industrial policy is to step-up the growth rate of industrial production through an efficient use of resources. The efficiency of the industry can be improved by de-licensing automatic approval of business proposals and encouraging the flow of foreign direct investment. (Naseem Ahamed 2000).

There has been mixed effect of globalisation on industrial development. Liberalization, which was supposed to accelerate industrial growth and attract huge inflow of foreign investments to finance infrastructure development has not succeeded. The  indicators pointed towards decelerated growth in India vis-à-vis the new economic policy of 1991. Industrial growth in 1981 – 1991 was 7.7 percent but in 1993-94 it was only 5.8 percent. (Bisht and Saksena, 2004). However according to Singh (2001), globalisation is characterised by the free flow of factors of production resulting in better division of labour and enhances productivity.

Of different types of industries, pharmaceutical industry has got a special significance. One of the fundamental issues for a country is the health status of the people which has a bearing on social and economic well being. Many countries tried to achieve the objective of health for all by 2000 A.D. The World population is growing at a rate of 2 percent per annum. By the year 2010, it would rise to 7.8 billion and most of this increase will be in under developed countries. The major cause for this sharp upturn will be the falling death rate caused by pharmaceutical advances in medicine. Hence our economic planners have identified pharmaceutical industry as a core sector for its contributions to the welfare of the country. Due to increase in supply of drugs and control of diseases the crude death rate declined from 9.8 in 1990-1991 to 8.5 in 2000-2001. Infant mortality has declined from 146 per live births to 60 in 1999-2000 and life expectancy move upwards from 59 in 1991 to 64 in 2001.

According to Robert Cassen (1976), in India mortality decline during 1950’s and 1960’s was independent of socio economic development and the mortality decline were due to the control of small pox, plague, cholera, malaria and tuberculosis, which in turn is made possible through the development of drugs and pharmaceutical industry.

Pharmaceutical industry occupies a pivotal place in economy not so much for its contribution to Gross Domestic Product but its capacity to improve health standards. The pharmaceutical market presently accounts for nearly one third of the entire health care sector and has been growing rapidly due to changing demography and patient profiles (ageing, life styles and obesity linked disorders), increased health awareness among patients and the industry providing innovative cure for various ailments. The per capita spending on pharmaceuticals around the World increased from $ 72 in 2000 to    $ 87 in 2004. (Chandra Mohan, 2004). The drug policy announced in December 1986 recognized that medicines play an important role in protecting, maintaining and restoring the health of the people. In India, production of drugs covers a wide range of bulk drugs, steroids and harmones synthetics, photochemical vitamins, biological products etc.,

Today India is one of the top pharmaceutical manufacturing countries in the World. Indian pharmaceutical industry is the fourth largest in terms of volume and thirteenth largest in terms of value (10 billion dollars). The industry’s turnover in 1999 to 2000 was over Rs. 150 billion, which was about one percent of Gross Domestic Product. In 2000-2001, exports of pharmaceuticals were worth over US $ 1.5 billion or 4.1 percent of India’s total exports. (Pradeep Agarwal, and Saibaba, 2001).

India is today self –sufficient in production of basic drugs, mainly with the help of Indian Patent Act (IPA) – 1970. The favourable provisions of IPA, 1970 enabled India to achieve self-sufficiency in the production of bulk drugs and formulations and to sell them at relatively lower prices. Between 1965-66 to 2000-01, the production of bulk drugs increased from Rs. 168 crores to Rs. 4533 crores and the production of formulations increased from Rs. 150 crores to Rs. 18354 crores.  The achievements of the industry during the last three decades had been spectacular and from a mere processing industry, it has grown into a sophisticated sector with advanced manufacturing technology, modern equipment and stringent quality control.

Indian pharmaceutical companies have inherent advantages of lower production cost due to reverse engineering and minimal expenditure on research and development efforts, lower input costs due to indigenously manufactured raw materials, low labour costs, inexpensive indigenous machinery and Governments policy stipulating promotion of the industry through the small scale route (Surendra Somani, 2001). However the demand for drugs in India between 1984-85 and 1990-2000 increased from Rs. 2204 crores to Rs. 15996 crores, an increase of more than seven times. But the per capita consumption of drugs in India is very low at less than Rs. 7 per annum as against Rs. 100 to Rs. 200 in developed countries. This is due to the fact that a major portion of the drugs and pharmaceutical industry is in the hands of the foreign companies, which through the control of production deprives common men of essential medicines at cheap prices. According to the statistics of the organisation of pharmaceutical products in India, the foreign sector control as much as 56 percent of the production of bulk drugs and 53 percent of the formulations. Major changes can be expected in pharmaceutical industry in India after 2005 due to the introduction of product patents from January 1, 2005. It may bring benefits in the form of increased research and development expenditures.

However pharmaceutical firms face several challenges in their quest to retain their competitiveness. The spiralling cost of drug development and the need to replenish the pipeline for novel new drugs have increased the pressure for enhanced research productivity. Another challenge is to determine the appropriate number and mix of therapeutic segments, which have become increasingly complex in the face of radical changes occurring in many value chain activities of the pharmaceutical industry – particularly research and development and marketing. Another concern for the pharma companies is that Governments in many countries are looking at various ways to cut the rising health care costs.

Traditionally, the critical success factors in the domestic pharmaceutical industry have been reverse engineering, low –cost manufacturing and strong relationship with both physicians and the trade. The proposed changes in patent regulations and a shift in the demography are about to change the rules of the game. Consequently the Indian pharmaceutical market is undergoing the following changes:

· Increased impetus for companies to invest  in product research.

· Increased incidence of lifestyle disease due to higher life expectancy and industrialisation.

· Impact on drug prices due to the reduced scope of DPCO (Drug Price Control Order).

· Consolidation of India’s retail distribution structures, and the creation of drug purchasing groups as health insurance gains momentum.

Globalisation has created a significant impact on Indian pharmaceutical industry. Due to globalisation the number of pharmaceutical units increased from 2257 in 1970 to 24,000 in 2002, the production of bulk drugs increased from Rs. 18 crores in 1970 to Rs. 6529 crores in 2002 and exports increased from Rs. 305 crores in 1970 to Rs. 10475 crores in 2002.

In India some studies were carried out relating to pharmaceutical industry. Patria and Jha (2004) have analysed the role of E- pharmacies while Dutta (2004) have analysed the role of research and development in pharmaceutical industry. But there had been little research effort focussed on the analysis of performance of pharmaceutical industry. Hence, to fill this research gap, the current study on “An empirical analysis of performance of Indian pharmaceutical industry in the post globalisation period” was undertaken with the following objectives:

(i) To study the physical performance of pharmaceutical industry in the post globalisation period in terms of assets, output, capital invested, net worth etc;

(ii) To find out the impact of globalisation on partial factor productivity of labour and partial factor of productivity of capital and total factor productivity;

(iii) To analyse the financial performance of pharmaceutical industry in terms of key financial ratios;

(iv) To identify the factors influencing the sales in the pharmaceutical industry in the post globalisation period and 

(v) To estimate the technical efficiency of pharmaceutical industry in the post globalisation period.

However the current study is subject to certain limitations. It covers top ten pharmaceutical companies located in India. Hence care should be exercised when prediction is to be made for the whole industry.



CHAPTER – II

REVIEW OF LITERATURE

The review of literature relating to the study on “ An empirical analysis of the performance of Indian pharmaceutical industry in the post globalisation period” is discussed under the following headings:

(A) Significance of pharmaceutical industry;

(B) Growth of pharmaceutical industry;

(C) Pharmaceutical industry in various Five-Year Plans;

(D) Indian Patent Act and pharmaceutical industry;

(E) Problems of pharmaceutical industry;

(F) Measures to promote pharmaceutical industry; and 

(G) Specific studies relating to the topic. 

(A) Significance of pharmaceutical industry:

In the view of Nagarajan (1999), the pharmaceutical industry is an essential component of health care industry which claims a substantial percentage of national income as expenditure in rich countries. Rough estimates indicate that as much as ten percent of the national income is spent on health care in developed countries and in  poor countries it is less than five percent and that also is mostly through Government channels. According to Surendra Somani (2001), the pharmaceutical industry plays a crucial role in building a country’s capital. In India, it is among the top science-based industries with a wide range of capabilities in the complex field of drug technology and manufacture.

In the opinion of Agarwal and Ganjra (2002), Indian pharmaceutical industry accounts for one percent of global sales in terms of value and eight percent in terms of volume. Globally India ranks fourth in volume terms and thirteenth in value.  Hofmann (2003) opined that with a workforce of 115, 000 and a turn over of more than 22 billion euros in 2001, the German pharmaceutical industry is one of the most important centres of drug manufacturing in the World. In 2001 alone, foreign deliveries grew by over a quarter to more than 19 billion euros. This makes Germany the World’s biggest exporter of medicines ahead of countries like the United States and the U.K 

According to Padmaja (2004), the Indian pharmaceutical industry today is in the front rank of India’s science– based industries with wide ranging capabilities in the complex field of drug manufacture and technology. A highly organised sector, the Indian pharma industry is estimated to be worth $ 4.5 billion, growing at about 8 to 9 percent annually. It ranks very high in the third World, in terms of technology, quality and range of medicines manufactured. From simple headache pills to sophisticated antibiotics and complex cardiac compounds, almost every type of medicine is now made indigenously. In the field of exports, pharmaceutical industry has the distinction of being a net exporter in the last four years and considerable progress has been made, not only in the quantum of exports, but also in terms of range of production and markets covered. (Market survey, 1993, Facts for you)

Palanichamy and Shanmuga Sundharam (2004), opined that in India after software industry, it is the pharmaceutical industry that is all set to usher in the next export miracle. If one were to take the top 30 pharmaceutical companies today, on an average 35 to 40 percent of their revenues come from exports and the figure is expected to touch 50 percent by 2005.

(B) Growth of pharmaceutical industry:

At the time of independence, the total market for the pharmaceutical industry was Rs. 10 crores, dominated by multinational companies. The Government had started Hindustan Antibiotic Limited (HAL) in 1954, with the support and collaboration of World Health Organisation and UNICEF, and Indian drugs and pharmaceutical Ltd (IDPL) in 1961, with help from the Soviet Union. These two companies were set up primarily with the objective of manufacturing penicillin and other antibiotics. Entry of the public sector in production of these essentials provided a new thrust and strength to Indian pharmaceutical companies in the private sector. Previously, the private sector was dependent on the multinational companies for their basic drugs to manufacture formulations and the development of the public sector gave boost to the development of the private sector

Subsequent to development in the public sector enterprises (PSE), the Government brought into force a promotional strategy for the pharmaceutical companies during the 1970’s. The strategy included Indian Patent Act (IPA) 1970, Drug Price Control Orders (DPCO), Foreign Exchange Regulation Act (FERA) and increased tariff for imported pharmaceutical goods. These measures brought tremendous improvement in the private sector pharmaceutical companies in the 1980’s. The market share of multinational companies drastically reduced from 80 percent in 1970 to 48 percent in 1982 and 33 percent in 1991. On the other hand, the share of the private sector increased from 10 percent in 1970 to 50 percent in 1982 and 66 percent in 1991.

Between 1991-2001, the pharmaceutical exports increased from Rs.1502 crores to Rs. 10475.87 crores, while imports increased from Rs.807.38 crores to Rs.2581.23 crores. The export of pharmaceutical products increased from            Rs. 4 million in 1952 – 53 to Rs. 2280 million in 1987 to Rs. 12300 in 1990-91. The Indian pharmaceutical industry produced drugs valued at Rs. 30, 814 crores (both bulk drugs and formulations) as of March 2003 and has been growing at a rate of 15 percent per annum.  For the last three decades, generic drugs consistently accounted for 70 to 80 percent of the total sales. The remaining 20 to 30 percent of drugs is based on research.

The Reserve Bank of India has analysed the growth of the pharmaceutical companies during 1988-89 to 1990-91. It noted that in the reference period the value of output increased from Rs. 25,591 million to Rs. 34,921 million, while sales increased from Rs. 24,639 million to Rs. 36,168 million, the total income increased from Rs. 26,383 million to Rs.36,168 million and the profits before tax increased from Rs. 1320 million to Rs. 2165 million.

The Centre for Monitoring Indian Economy analysed 38 large pharmaceutical companies in 1994. It found that production in pharmaceutical industry increased from Rs. 14,400 million in 1980-81 to Rs. 75,598 million in 1993-94. The production of bulk drugs increased from Rs. 2400 million to        Rs. 12,018 million and formulations increased from Rs.12,000 million to Rs. 63,000 million. Market survey by Facts for You, (1994) indicated that the public sector units in pharmaceutical industry has been continuously making losses. The losses in 1989-90 and 1990-91 were of the order of Rs. 427.4 million and Rs.882.6 million respectively. The major reason for losses, according to Government sources, were high wage components, low capacity utilisation, obsolescence in technologies, high interest burden and fixed costs, non-availability of raw materials and constraints of working capital.

Agarwal and Ganjra (2002) analysed the growth of pharmaceutical industry in India between 1965 – 66 to 2000-01. The study revealed that in the reference period, capital investment in Indian pharmaceutical industry increased from Rs. 140 crores to Rs. 2900 crores, production increased from Rs. 168 crores to Rs. 22,887 crores, exports increased from Rs. 3.05 crores to Rs. 8730 crores and research and development expenditure increased from Rs. 3 crores to Rs. 370 cores. Between 1971 to 2001, the market share of multinational companies in pharmaceutical industry has fallen from 75 percent to around 35 percent, while the share of Indian companies has increased from 20 percent in 1971 to nearly 65 percent.

Sundharam (2002) noted that the pharmaceutical industry is presently growing at the rate of 7 to 8 percent per year. The average growth rate for the top eight Indian companies is 9.8 percent as against the average growth rate for top multinational companies at 6.9 percent. According to Chandra Mohan (2004) between 1988-89 to 1998-99 the production of bulk drugs increased from Rs. 500 crores to Rs. 31480 crores and the production of formulation increased from      Rs. 31,500 crores to Rs. 1,38,780 crores. According to World Health Organisation report (2004), India contributes 40 percent of fake drugs worth Rs. 4000 crores in the World market and in 2003, 400 pharmaceutical companies in the organised sector produced drugs worth of Rs. 7498 crores.

(C) Pharmaceutical industry in various Five Year Plans:

The First Five-Year Plan in India laid emphasis on fuller utilisation of existing capacity and the effort of existing plants for renovation and modernisation. Within the framework of the industrial policy of 1956, Second Five Year Plan experienced expansion of capacity in respect of essential drugs. During Third Five-Year Plan importance was given for ensuring the availability of drugs at reasonable prices and based on indigenous raw materials. The public sector projects producing synthetic drugs at Sanatnapur, Andhra Pradesh and phyto chemical plant in Kerala were set up.

 In the Fifth Five-Year plan, the drug industry, which was mainly confined to formulation activities, has in a progressive manner entered into the field of manufacture of bulk drugs and public sector had been given a prominent role in the overall development of drug industry. In the Sixth Five-Year Plan, the drug policy aims at 

(i) Development of self reliance in drug technology;

(ii) Providing a leadership role to the public sector;

(iii) Making drugs available at reasonable prices and in abundance to meet the

health needs of the people and 

(iv) Fostering and encouraging the growth of the Indian pharmaceutical sector.

A provision of Rs. 145 crores had been made for Hindustan Antibiotic Ltd, Indian Drugs and Pharmaceutical Limited and the three drug units in the eastern region. It gave thrust in second phase expansion of the synthetic drugs plant and expansion of the antibiotics plant of Indian Drugs and Pharmaceutical Ltd. (IDPL) and the expansion of the streptomycin and penicillin plant of Hindustan Antibiotics Ltd. (HAL).

During Seventh Five Year Plan, sustained efforts were made for developing cost effective technology for the manufacture of vital life savings drugs. Research and development activities were intensified in the drug industry to bring about improvement in the process technology in order to reduce the cost of production and to develop new drugs for combating major diseases. Focus was given for selectivity in the manufacture of drugs based on internal consumption, exports, health needs, technological excellence etc.

In Eighth Five Year Plan, there were about 14000 units spreading drugs and formulations. During this plan, a number of research and development programme in pharmaceutical industry has been identified to be taken up in a coordinated manner. Development of sophisticated formulation such as slow release forms, advanced drug delivery systems were received due attention. The Government also considered subsiding the use of essential life saving drugs by poorer sections while allowing the fixation of drug prices by the market.

During Ninth Five-Year Plan, drugs price control order was amended in 1995 to give freedom to private sector including fixation of drug prices. Number of drugs under price control was reduced from 143 to 72. There was a good awareness of the need to modernise and upgrade process technologies and devote greater attention to increase industrial development. Further, the National Institute of Pharmaceutical Education and Research (NIPER) is being set up at Mohali near Chandigarh and is expected to fill up a major gap in the area of pharmaceutical education, research and training. A national pharmaceutical pricing authority has been set up. The domestic drugs and pharmaceutical market was anticipated to grow at an average annual rate of 15 percent and imports at 12 percent, and exports at 20 percent. An investment of Rs.2400 crores was made in the drugs research and development during the ninth plan and the thrust of the drug research and development was on developing new drug molecules through basic and applied research. Further, several state Government (e.g.: Tamil Nadu, Delhi and Orissa) have introduced an essential drug programme with the following components:

1. Development of a drug policy;

2. Preparation of an essential drug list;

3. Establishing a quality control and assurance system;

4. Pooled procurement system and improvement in drug supply;

5. Improvement in the availability of safe and effective drugs;

6. Preparation of standard treatment guidelines and dissemination of information and

7. Providing information about treatment to patients to improve compliance.

The important innovation of Tenth Five Year Plan is mainstreaming Indian systems of medicare and homeopathy practice. During the Tenth Five Year Plan efforts are made to:

(i) Cover all States with expanded and strengthened essential drug programmes;

(ii) Adopt an online computer inventory control programme for the procurement and supply of drugs and;

(iii) Establish a system to monitor cost, quality, availability and use of drugs.

The limit for the statutory foreign direct investment in the pharmaceutical sector was increased from 51 percent to 74 percent. Several products reserved for production in the public sector were de-reserved. Industrial licensing for all bulk drugs has been abolished except in the case of those produced by the use of recombinant DNA technology.

During the Tenth Five Year Plan, the regulatory requirements pertaining to safety, efficacy and quality have to be effectively implemented by the following measures:

(i) Strengthening the drug control machinery at the Centre and in the State;

(ii) Strengthening quality assurance system;

(iii) Making good manufacturing practices (GMP) mandatory for pharmaceutical houses and 

(iv) Enforcing stringent quality regulatory processes for the import of drugs.

(D) Indian Patent Act and pharmaceutical industry:
Under the Indian Patent Act, 1970, India recognizes only process patents, but not product patents. Prior to 1970, when India had product patents for the drug industry, multinational firms from developed countries, especially the USA, UK and Germany dominated the domestic market for pharmaceutical industry, with a share of 85 percent. The industries profitability, (i.e.,) profits after tax as percentage of net sales, has declined from 15 percent in 1970 to 8 percent in 1999. 

The drug policy of 1986 has been modified by the new drug policy of September 1994. Out of the 142 items in the price control list, only 74 medicines are retained. The new policy has raised the ceiling of profit by an additional four percent over 14 percent of the net worth and 22 percent of capital employed. The policy proposed one percent cess on production of drugs and pharmaceuticals to promote domestic Research and Development. The new policy depends to a large extent on the market forces to control prices. The other salient features of the new drug policy are:

· Automatic approval of foreign technology agreements;

· Higher rate of return to be allowed for price controlled drugs;

· Controls may be re imposed if prices rise too rapidly;

· National drug authority to be set up to monitor quality control;

· Ceiling prices for standard pack sizes of price controlled formulation;

· Special legislation to impose cess of one percent on production of drugs and pharmaceuticals to promote research and development

Veena Mishra (2001), attempted to study Trade Related Intellectual Property Rights (TRIPS), product patent and pharmaceuticals with the signing of WTO agreement. The study revealed that, the adoption of a process patent regime for pharmaceutical industry allowed pharmaceutical firms in developing countries to specialise in the production of cheap, generic versions of patent drugs for domestic markets, as well as for export to other countries where similar patent regimes were in place. However, product patent and the legal monopoly rights that they create, enable patent – holding pharmaceutical companies to price above marginal cost and thereby, to recoup the large, fixed, research and development costs incurred by them in developing new drugs.  According to Satya Sundharam (2002), the Indian parliament passed the patents (second) amendment bill 1999, on May 14, 2002. The amendment will help the Indian pharmaceutical industry in producing life- easing drugs for diseases such as AIDS, cancer tuberculosis and malaria at affordable prices after seeking third party help.

Laura Magazzini, et al (2004), investigated patterns of industrial dynamics and competition in the pharmaceutical industry, with particular reference to the consequence of patent expiry in different countries. They focussed on the competition at the level if single chemical entities, distinguishing between original brands and generic products. The study was based on quarterly data, from July 1987 to December 1998, on sales of pharmaceutical products in four countries USA, UK, Germany and France. All the products containing major molecules whose patent expiration date lies between 1986 and 1996 are included in the sample. They showed how diffusion of generics is linked to the characteristics of the market and the study showed that the dynamic of drug prices and the competition by generic drugs vary significantly across countries. The original products enjoy premium prices and exclusively profits under patent protection and face fierce price competition after patent expiry.

According to Chandra Mohan, (2004), the Indian Patent Act, 1970 helped India become self-sufficient in the production of basic drugs. Moreover, Indian scientists developed new processes for 107 drugs after the introduction of Indian Patent Act (IPA), 1970. The favourable provisions of Indian Patent Act (IPA), 1970 enabled India to attain the states of twelfth  largest pharmaceutical industry in the World, to achieve self-sufficiency in the production of bulk drugs and formulations and to sell them at relatively lower prices.

In pharmaceutical industry existing process of patent act get new face of product patent act from January 2005. Accordingly, the pharmaceutical industry is bound to introduce their own research molecules instead of copying it from others. The central budget (2005) has initiated certain measures relating to the pharmaceutical industry. They include:

1. Reduction in customs duty from 55 percent to 50 percent; without any change in excise duty;

2. Anti-AIDS drugs to be fully attempted from excise duty;

3. Specific drugs used for treatment of cancer and other critical diseases to be exempt from customs duty and 

4. Customs duty on glucometros used for diabetes to be reduced from 25 percent to 10 percent and dividend tax of 10 percent on companies to be abolished.

(E) Problems of pharmaceutical industry:

In the opinion of Satya Sundharam, (1991) the price controls, profitability ceilings, ever increasing levies and costlier imports are the major factors causing sickness in the industry. The operational efficiency of many units continues to be low and  there is lack of incentive to produce because of reduced profit margin. According to Vedpuriswar (2001), the important problem for the global pharmaceutical industry is patent expirations. The shrinking time during which a drug has exclusivity in a therapeutic class is also putting pressure on pharma companies. Due to the passage of the Drug Price Competition and Patent Term Restoration Act of 1984, the time for the companies have to recoup development costs has been greatly shortened.

Sabom Chang (2002), have noted that the welfare effect of price ceiling is ambiguous in pharmaceutical industry since firms have asymmetric cost structure and engaged in Stackelberg competition. Padmaja (2004), have noted that the important marketing threats faced by Indian pharmaceutical industry are increasing cost of marketing sales, increasing entry costs in new markets, competition from generic products and high entry costs in new products. Multinational companies in India faced the problem of having a very high Drug Price Control Order (DPCO) coverage, hindering their growth through the launch of new products.

According to Chandra Mohan (2004), India cannot compete with the Multinational companies in the production of drugs in the new patent regime by considering the wide technological gap between them, cent percent equity accorded to the Multinational companies in the production of drugs in India and the absence of the level playing field for the equitable competition of the domestic pharmaceutical companies. In addition to this, complete decontrol of drugs from the Drug Price Control Order (DPCO) and no import license for the foreign drugs would lead to a perennial invasion of foreign drugs into the Indian market.

(F) Measures to promote pharmaceutical industry:

George Daniel (1991) recommended a set of measures for pharmaceutical industry to face the challenge of the twenty first century. In his view, the development of the pharmaceutical industry should be viewed not in isolation but against the broader global cause of mankind’s fight against disease and suffering. Further a suitable environment must be created so that the capabilities of the industry in the area of research and development, technology and production can be harnessed and the drug policy should be growth – oriented reflecting a broader national view of future needs and requirements .

According to Satya Sundharam (1993), the drug industry can become healthy and competitive only when input prices are brought down, unnecessary controls are abolished and a congenial atmosphere for productivity, efficiency and innovation is created. There is also a strong case for reducing taxes and levies which account for nearly 40 percent of the price paid by the company. Kaayala (1999) noted that there should be clear provision for strong compulsory license based on the Chinese pattern system model. New and frivolous claims for patenting on changes in dosage form and new combinations should not be admitted for extending the patent protection period. Nikam and Zubdah (2000), has stressed the role of research and development in pharmaceutical industry. In their view, there is a need for weighted deduction of 125 percent on research and development expenditure, rationalisation of excise and customs duties and encouraging inter disciplinary character on the research for new drug discovery.

According to Agarwal (2001) the Indian pharmaceutical firm must be more capable of undertaking research and development. Provision of export procedures, encouragement for technical collaboration and increasing foreign direct investment in pharmaceutical industry are suitable measures required for developing pharmaceutical industry. After 2005, a new face of pharmaceutical industry can be obtained by minimizing unwanted and endless price war, improving attitude of physicians towards pharmaceutical industry, availability of more effective alternative medicines and feasible trade laws for effective marketing network and smooth distribution.

Stephencuppers (2003) recommended that the pharmaceutical industry have to solve a difficult problem of producing high quality methods for purity determination within a short time. Ramon et al (2003) opined that pharmaceutical industry can be successfully aided by mobilizing public support through grass roots organisation, including dependent pharmacists in negotiations over the legislation and developing state purchasing power leverage. Padmaja, (2004) noted that in order to stay competitive in the future the Indian pharmaceutical companies will have to refocus and invest heavily in Research and Development. The future of the industry will be determined by how well it markets its products to several regions and distributes risks, it’s forward and backward integration capabilities, it’s research and development, it’s consolidation through mergers and acquisitions, co-marketing and licensing agreements.

Arjita Dutta (2004) opined that in pharmaceutical industry research and development is of immense importance not only for product development, but also to upgrade technology. In his view there are four stages of pharma research- discovery and chemical research, biological research, dosage development and clinical testing. The first stage fixes the topography of the molecule. The second phase identifies the ways the drug works in human body. It consists of pharmacological investigations, which prove the compounds activity in a living system. Third stage of dosage development studies physico-chemical properties of the drug and finds the exact dosage of formulations. The last phase of chemical testing consists of four sub- phases –phase- I (testing on healthy volunteers), phase – II (testing on limited number of patients), phase – III (testing on wide range of patents) and phase –IV (testing the adverse drug reactions).

(G) Specific studies relating to the topic:

According to Hofmann (2003), globalisation had benefited German pharmaceutical industries and due to globalisation, the German pharmaceutical industry has become the most important centre of drug manufacturing in the World. Globalisation has boosted up the exports of drugs and in 2001 alone foreign deliveries grew by over a quarter to more than 19 billion euros. This makes Germany the World’s biggest exporter of medicines, ahead of countries like the United States and U.K. 

According to Sunil Kumar (2003) globalisation had brought about unfavourable impact. Due to globalisation and the reduction of the customs duties, many drug manufacturers in India has become unviable even in Indian market. As a result, the manufacturers are closing their industries and throwing the workers out of employment. For the last ten years around 15,000 distribution workers have lost their job in pharmaceutical industry in India. With the reduced role of the State under globalisation, the public sector pharmaceutical industries are faced with serious problems. Under the globalisation process, the role of public sector has been lessened and they have been made sick.

According to Ray and Bhaduri (2003), due to globalisation the perspective has changed in least developed countries in the past decade. The issue of medicinal quality has now gained particular importance in the Indian pharmaceutical industry. This is a direct outcome of the complex process of a new global order of liberalisation and globalisation characterised by a stricter intellectual property rights (IPR) by a fast moving global technological frontier and a move towards international harmonisation of quality. There has been significant  rethinking about quality of medicines across the board leading to structural changes in the process of technology generation as well as production organisation in the Indian pharmaceutical sector.

Sujit, et al  (2004), analysed the structure, conduct and performance of pharmaceutical industry. By using simultaneous system approach it found that between 1991-98 the concentration in pharmaceutical industries had been falling due to the entry of new firms. It also found that advertisement was the positive and significant variable affecting profitability in pharmaceutical industry. However, efficiency variable represented by capital – output ratio had negative impact.

A careful perusal of existing literature on pharmaceutical industry revealed that there had been little research effort directed at analysing the performance of pharmaceutical industry in the post globalisation period. Hence the current study on “ An empirical analysis of the performance of Indian pharmaceutical industry in the post globalisation period” is expected to fill the gap.



CHAPTER- III

METHODOLOGY


The methodology relating to the study on “An empirical analysis of the performance of Indian pharmaceutical industry in the post globalisation period” is discussed under the following headings:

F. Selection of the units;

G. Database of the study;

H. Period of the study;

I. Hypothesis framed;

J. Definition of the concepts used;

K. Quantitative tools used and 

L. Tabulation and analysis of data.

A. Selection of the study:

The current study is related to top ten pharmaceutical units in India.  Fortune India (2004) has listed 40 top pharmaceutical companies and of these ten are located in India. The list of the top ten pharmaceutical companies located in India and selected for the current study is given below.

	S.No
	Name of the company

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Alembic chemical works Co. Ltd. (Gujarat)

Aurobindo pharma Ltd (Andhra Pradesh)

Ranbaxy laboratories Ltd (New Delhi)

Sun pharmaceutical industries Ltd (Mumbai)

Torrent drugs and chemicals Pvt Ltd (Gujarat)

Cipla Limited (Mumbai)

Dr. Reddy’s laboratories Ltd (Andhra Pradesh)

Ipca laboratories Ltd (Mumbai)

Lupin laboratories Ltd (Mumbai)

Orchid health care (Tamil Nadu- Chennai)


 The study concentrates on ten pharmaceutical units and firm level data on ten sample units are collected from www.capitaline.com. For the analysis, ten cross section observations in each period are pooled with ten time series observations. This makes the total number of observations to 100. Panel data, which allows variations across time and space, would give a better result compared to time-series or cross section data taken alone. (Schmalensee, 1972).

B. Database of the study:

For the purpose of the study, the required information relating to assets, investment, share capital, value of output, item wise expenditure, profit before and after tax, net worth, sales, selling cost etc, were compiled from the following sources:

(i) Annual survey of industries;

(ii) Economic survey; and

(iii) Website:www.capialine.com

C. Period of the study:

The current study is related to the period 1995-2004. This is due to the fact that it is the latest years for which data are available.

D. Hypothesis framed:

(a) There had been no favourable impact of globalisation on output performance in pharmaceutical industry;

(b) Globalisation had not created favourable impact on financial performance in Indian pharmaceutical industry and

(c) Globalisation had not improved the technical efficiency of pharmaceutical industry.

E. Definition of the concepts used:

(i) Labour output ratio:
It is defined as labour expenses divided by the value of output produced.

(ii) Capital output ratio:

It is obtained by dividing capital expenses by the value of output.

(iii) Current ratio:

The current ratio measures the ability of the firm to meet its current liabilities.   It is defined as current assets divided by current liabilities.

(iv) Interest coverage ratio:
Interest coverage ratio measures the margin of safety the firm enjoys with respect to its interest burden. It is defined as earnings before interest in taxes divided by debt interest.

(v) Inventory turnover ratio:

The inventory turnover ratio reflects the efficiency of inventory management and is calculated as net sales divided by inventory

(vi) Fixed assets turnover ratio:

This ratio measures the efficiency with which fixed assets are employed and it is defined as net sales divided by fixed assets.

(vii) Total assets turnover ratio: 

It is calculated as the net sales divided by total assets.

(ix) Gross profit margin ratio:
Gross profit margin ratio is defined as gross profit divided by net sales.

(x) Return on investment:

The return on investment is a measure of business performance which is not affected by interest charges and tax payments and it is calculated as earnings before interest and taxes divided by total assets.

(xi) Return on equity:

The return on equity is a measure of profitability of equity investments, which represents ownership capital. It is defined as equity earnings divided by net worth. 

(xii) Technical efficiency:

Technical efficiency of a firm is defined as the ability of the firm to obtain maximum possible output with the specified endowments of inputs given the technology and environmental condition surrounding the firm

M. Quantitative tools used:

(a) Coefficient of variation:

The current study had estimated coefficient of variation to find out the extent of variation in assets, production, sales and profits. The formula used was

        σ
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(b) Compound growth rate:

The study had estimated compound growth rate of value of assets, value of output, net worth, capital, gross sales, net sales, selling cost, cost of production, expenditure, etc. The formula used was 

Y = abt
Transforming this into log form

Log Yi = log a + log b

where Yi = value of total assets, value of output, capital, gross sales, net sales, expenditure, net worth etc.

 t= time variable .

Based on the above formula, the annual compound rate ‘r’ is calculated as 

r = (Antilog b-1) X 100

(c) Partial factor productivity and total factor productivity:

Direct method of factor productivity:

To examine the relation between factor productivity and output growth, the factor productivity has been estimated by direct method. Direct method of factor productivity is the geometric average of the partial factor productivity which is obtained by dividing output by the respective factor of production.


Partial factor productivity index of capital has been denoted by PFPI  (K) and that of labour by PFPI (L). The total factor productivity index has been denoted by TFPI. The formula used for calculating these indices were

V (t)

 


PFPI (K) =    ---------------

K (t)


     V (t)

 

and 
PFPI (L) =    ---------------

L (t)


Where V (t) = Index of value of output for the year t;



K (t) = Index of capital invested for the year t and 



L (t) = Index of employee expenses for the year t.


The total factor productivity index (TFPI) was calculated by direct method as     

                                                         __________________

TFPI =      √ PFPI (K) X PFPI (L)

(d) Multiple regression equation:

The study fitted the following multiple regression equation to find out the significant factors influencing sales in pharmaceutical industry.

S = b0 + b1X1 + b2X2 + b3X3 + E

Where, S = Net sales


X1 = Total output;


X2 = Capital employed;


X3 = Selling cost and


E = Error term.

(e) Data envelopment analysis (DEA):

Data envelopment analysis (DEA) – a non parametric method initiated by Charnas, Cooper and Rhodes (1978, 1981) build on the individual firms, evaluation for Farrell and extends the engineering ratio approach to the efficiency measure from single input, single output analysis to multi input and multi output situation.

In contrast to parametric approach, data envelopment analysis do not require any assumption about functional form. The efficiency of one decision making unit (DMU) is related to other DMU’s with simple restriction that all DMU’s lie on or between the efficient frontiers.

The current study assumed that there are ‘n’ DMU’s (‘n’ pharmaceutical units) to be evaluated. Each DMU’s consumes varying amounts of ‘m’ different inputs (employee expenses, real capital) to produce output. Specifically DMU consumes amount Xji of input and produces Yir of output r.

For a particular DMU the ratio of single virtual output to single virtual input provides a measure of efficiency. In mathematical programming the ratio which is to be maximised, forms the objective function for the particular DMU being evaluated so that symbolically

Max λ (u,v) =   Σur Yij /  ΣVi Xij

                  u. v

r
  i

where the variable are Ur’s and the Vi’s ( the Yij’s and Xij’s being the observed output and input values) respectively, of DMUj, the DMU to be evaluated.

A set of normalizing constraints (one per each DMU reflects the condition that the virtual output to virtual input ratio of every DMU be less than or  equal to unity. The mathematical programming problem for the CCR (input oriented) ratio form is

Max Σ Ur Yrj / Vi Xij
Ur Yrj / Vi Xij ≤ 1 for j = 0, 1, ….. n and

Ur, Vi ≥ 0

Since the ratio form yield an infinite number of solutions, we can define an equivalent relation which portions the set of feasible solutions into equivalence class. The transformation developed by Charnes and Cooper (1962) for linear fractional programme selects a representative of solution from each equivalent class and yields the equivalent linear programming problem. Change of variable to (U,V) is a result of transformation

Max Z = μt Yu

Subject to 

VT λ0 = 1

μt Y – VT X ≤ 0 and 

VT ≥ 0

The dual linear programming problem is

Minimise



θ, λ

Subject to



y λ  ≥  y0


θ X0 - X λ  ≥ 0

θ free ; λ 0  ≥ 0

The optimal solution θ* yields an efficient score for particular DMU and the process was repeated for each DMU. DMU’s for which θ* ≤ 1 are inefficient while DMU’s for which θ* = 1 are boundary points.

The efficiency measures for the selected pharmaceutical units through DEA was obtained by using computer software: DEAP 2.1 version programme.

N. Tabulation and analysis of data:



The data compiled are tabulated under suitable headings and analysed in the following chapter on ‘Results and Discussion’



CHAPTER-IV

RESULTS AND DISCUSSION


The results of the study relating to “ An empirical analysis of the performance of Indian pharmaceutical industry in the post globalisation period” is discussed under the following headings:

A) Background information of Indian pharmaceutical industry in the post globalisation period;

B) Analysis of expenditure incurred by the Indian pharmaceutical industry in the post globalisation period;

C) Analysis of productivity performance of Indian pharmaceutical industry in the post globalisation period;

D) Analysis of sales performance of Indian pharmaceutical industry in the post globalisation period;

E) Analysis of financial performance of Indian pharmaceutical industry in the post globalisation period and

F) Analysis of technical efficiency of Indian pharmaceutical industry in the post globalisation period.

A) Background information of Indian pharmaceutical industry in the post globalisation period:

The background information of Indian pharmaceutical industry in the post globalisation period is related to assets, capital invested, value of output, net worth etc.

i.  Trends in assets of Indian pharmaceutical industry in the post globalisation period:

Table I presents information on trends in total assets of Indian pharmaceutical industry in the post globalisation period.

TABLE - I

Trends in total assets of Indian pharmaceutical industry in the post globalisation period (1995-2004)

	
	
	Year 
	
	
	

	S.

No
	Name of the company
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid 
	  153.01

    47.67

1250.70

  124.89

 336.78

 249.29

 284.29

 155.72

 105.61

 109.86
	   183.05

    88.48

1465.31

  168.69

  435.68

  372.65

  338.98

  194.79

  117.75

  172.85
	  217.59

  142.72

1783.57

  214.68

  452.20

  397.59

  379.59

  219.76

  126.56

  232.19
	  234.53

  196.31

2067.20

  311.14

  594.12

236.94

415.97

260.77

155.89

370.23
	256.64

345.40

2133.26

446.01

600.48

664.01

531.95

290.32

188.30

537.97
	288.45

448.54

2129.53

481.22

428.11

819.53

623.97

307.13

162.30

767.36
	415.28

639.23

2256.45

586.67

401.72

1033.43

971.82

373.05

162.30

767.36
	449.42

888.98

2314.85

654.46

389.11

1403.21

1719.10

393.98

1243.80

938.14
	513.08

1326.86

2813.78

871.60

388.76

1807.25

2166.05

434.01

1364.59

1233.12
	556.28

1643.40

3599.72

1331.11

442.93

2209.99

2519.10

559.89

1190.60

1422.32
	326.73

576.75

2181.43

519.05

446.98

949.42

995.08

318.94

579.89

655.87
	41.95

90.47

28.95

67.49

18.26

66.05

79.26

36.57

92.84

65.28
	27.70

15.86

47.18

9.95

- 0.36

26.79

29.67

13.69

40.59

32.44

	
	Total 
	2817.80
	3538.24
	4166.93
	5143.10
	5994.37
	6456.14
	8595.91
	10395.15
	12919.12
	15475.34
	7550.19
	55.87
	20.36


 (Rupees in crores)
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 Source: www.capitaline.com
 X = Average.

C.V = Coefficient of Variation.

C.G.R = Compound Growth Rate

Table I makes it evident that in the reference period the total assets of the selected pharmaceutical units increased from Rs. 2817.80 crores to Rs. 15475.34 crores representing the compound growth rate of 20.36 percent. On an average the Ranbaxy had the highest amount of assets (Rs. 2181.43 crores) and Ipca had the lowest assets (Rs. 318.94 crores). However the compound growth rate of assets have been highest for Aurobindo (47.18 percent) and lowest for Torrent   (- 0.36 percent). In the reference period, the assets of Torrent had been more consistent since the estimated coefficient of variation in the assets of Torrent was the lowest (18.26 percent) (Appendix – I).

(ii) Trends in capital invested in Indian pharmaceutical industry in the post globalisation period:

Capital is an essential input for production. Table II represents trends in capital invested in Indian pharmaceutical industry in the post globalisation period.

TABLE -II

Trends in capital invested in Indian pharmaceutical industry in the post globalisation period (1995-2004)

 (Rupees in crores)

	
	
	Year 
	
	

	S.

No
	Name of the company
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Sun

Alembic

Aurobindo

Ranbaxy

Torrent

Cipla

Dr. Reddys

Ipca

Lupin

Orchid 
	109.08

110.30

36.64

1079.13

288.59

185.60

254.13

124.88

101.03

65.91
	145.73

138.01

69.06

1293.76

360.99

300.77

321.05

167.97

109.45

148.08
	190.91

174.19

100.98

1588.90

377.23

284.90

363.36

189.08

114.34

193.26
	263.12

185.98

140.91

1785.96

476.80

371.66

401.74

218.20

141.08

328.45
	383.38

214.17

235.69

1825.77

543.41

484.99

494.83

243.42

164.04

482.51
	412.86

240.76

360.62

1820.82

326.67

584.99

494.86

243.42

164.04

482.51
	501.04

330.33

502.32

1838.47

326.84

738.05

928.63

326.86

940.54

728.22
	535.79

354.60

708.63

1728.18

251.65

913.56

1471.81

301.61

965.69

805.20
	705.46

370.43

1058.90

1880.30

266.14

1154.50

1835.70

342.09

1033.30

999.37
	1106.48

404.82

1374.76

2354.03

307.19

1464.45

2105.24

430.31

825.14

1178.89
	435.39

252.36

458.85

1719.54

352.55

648.28

878.63

260.83

454.00

564.82
	69.36

41.58

99.66

20.12

26.35

64.53

77.64

35.17

93.10

67.22
	26.71

15.66

48.92

6.34

3.12

24.44

24.17

12.71

36.10

34.78

	
	Total
	2355.29
	3054.87
	3577.15
	4313.90
	5072.24
	5483.31
	7161.30
	8036.72
	9646.19
	11551.31
	6025.23
	49.91
	18.50
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Between 1995-2004, the total capital invested in the selected units increased from Rs.2355.29 crores to Rs. 11551.31 crores. The compound growth rate of capital invested in Indian pharmaceutical industry in the post globalisation period was estimated as 18.50 percent (Appendix – II). Among the selected units, Ranbaxy had invested largest amount of capital (Rs. 1719.54 crores) and Alembic had the lowest amount of capital (Rs. 252.36 crores). However there had been more variations in capital invested in Aurobindo since the estimated coefficient of variation in capital employed was the highest in 
Aurobindo (99.66 percent).

(iii) Trends in value of output in Indian pharmaceutical industry in post globalisation period:

The pharmaceutical industry in India is producing bulk drugs and formulations. Table III brings out the information on value of output in Indian pharmaceutical industry in the post globalisation period.

TABLE -III

Trends in value of output in Indian pharmaceutical industry in the post globalisation period (1995-2004)

(Rupees in crores)
	
	
	Year 
	
	

	S.

No
	Name of the company
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid 
	184.84

84.69

683.96

84.13

222.35

286.28

193.23

193.09

57.24

44.21
	200.39

116.90

873.40

127.08

272.67

332.71

197.12

215.58

58.84

113.41
	254.76

217.00

1047.28

178.63

298.27

437.22

235.82

245.95

79.63

196.61
	280.05

268.07

1316.54

251.58

331.28

504.48

293.78

271.86

94.13

239.70
	340.60

523.12

975.13

340.34

269.34

567.54

388.13

307.66

99.00

337.81
	346.78

685.64

1570.35

445.14

397.17

726.83

437.65

347.65

60.64

356.73
	428.65

965.57

1674.98

599.77

375.74

1004.27

941.25

371.80

827.00

397.72
	553.59

926.88

2075.35

677.93

389.96

1359.60

1497.79

423.22

874.94

433.52
	523.59

1132.29

3026.12

800.16

375.95

1514.58

1537.25

478.07

935.13

575.88
	547.56

1283.62

3662.03

1008.36

463.58

1821.63

1670.88

639.51

1191.16

737.78
	366.08

620.37

1690.51

451.31

339.63

855.51

739.29

349.40

427.77

343.33
	38.41

71.20

57.76

68.97

21.68

63.30

82.88

108.77

39.04

61.06
	14.04

36.83

18.80

31.18

6.87

23.82

32.67

48.01

12.97

29.17

	
	Total
	2034.02
	2508.10
	3191.17
	3851.47
	4148.69
	5374.28
	7586.7
	9212.88
	10899.02
	13026.11
	6183.24
	61.49
	23.32
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From Table III, it can be observed that, in the reference period, the value of output increased from Rs. 2034.02 crores to Rs. 13026.11 crores representing the compound growth rate of 23.32 percent. As such globalisation had favourable impact on output performance of Indian pharmaceutical industry in the post globalisation period. Among the selected units Ranbaxy has got the highest value of output, since the average value of output in Ranbaxy (Rs. 1690.51 crores), was exceeding that of other units. The value of output in Torrent was the lowest and on an average it was able to produce only Rs. 339.63 crores of output. The estimated compound growth rate in value of output was the highest for Ipca (48.01 percent) and lowest for Torrent (6.87). However the value of output in Torrent had been more consistent since the estimated coefficient of variation in the value of output in Torrent (21.68 percent) was the lowest as compared to other units.

(iv) Trends in net worth in Indian pharmaceutical industry in the post globalisation period:

Table IV presents information on trends in net worth in Indian pharmaceutical industry in the post globalisation period.

TABLE -IV

Trends in net worth IN Indian pharmaceutical industry in THE post globalisation period (1995-2004)

(Rupees in crores)

	
	Year 
	
	
	

	S.No
	Name of the company
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid 
	30.18

31.04

643.03

93.78

109.21

83.62

244.26

91.15

41.52

44.68
	34.79

36.98

810.93

127.64

135.04

200.14

293.87

102.94

45.32

92.52
	53.72

48.28

1093.09

171.68

154.06

263.20

300.77

114.53

52.18

115.54
	59.20

69.55

1286.30

222.32

181.87

353.07

340.87

127.10

59.43

141.98
	78.95

115.73

1400.80

266.17

200.83

451.38

383.89

141.61

68.19

169.82
	103.51

210.71

1497.94

315.16

219.40

564.69

435.17

154.86

66.19

374.23
	130.35

276.42

1582.70

432.61

241.08

714.02

553.20

167.96

311.50

397.65
	160.31

361.36

1602.20

535.62

229.39

879.67

1457.99

157.04

332.45

329.37
	145.50

533.39

1873.43

680.52

262.09

1059.76

1806.92

211.80

382.37

402.28
	204.53

756.37

2319.78

889.62

307.19

1253.87

2047.02

275.67

448.03

418.70
	100.10

243.98

1411.02

373.51

204.01

582.34

786.39

154.46

180.71

248.67
	58.58

99.99

34.88

6956

29.69

66.54

88.83

35.68

91.66

59.69
	23.89

45.81

12.89

27.29

10.77

30.88

28.45

11.20

35.84

27.08

	
	Total 
	1412.57
	1880.27
	2367.15
	2841.79
	3277.47
	3941.96
	4807.57
	6045.40
	7358.16
	8920.88
	4285.24
	57.81
	21.84
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Table IV indicates that in the reference period the net worth in Indian pharmaceutical industry increased from Rs. 1412.57 crores to Rs. 8920.88 crores, giving the compound growth rate of 21.84 percent. The net worth was the highest in Ranbaxy (Rs. 1411.02 crores) and lowest in Alembic (Rs. 100.10 crores). Among the selected firms, the net worth in Torrent had been more consistent since the estimated coefficient of variation in net worth for Torrent was the lowest (29.69 percent).

(B) Analysis of expenditure incurred by the Indian pharmaceutical industry in the post globalisation period:

The various items of expenditure incurred by Indian pharmaceutical industry are raw material expenses, salaries, selling expenses, power and fuel expenses and miscellaneous expenses.

(i) Trend in expenditure incurred by the Indian pharmaceutical industry in the post globalisation period:

Table V brings out information on trends in total expenditure incurred by Indian pharmaceutical industry in the post globalisation period.

TABLE –V

Trends in total expenditure incurred by the Indian pharmaceutical industry in the post globalisation period (1995-2004)

 (Rupees in crores)

	
	
	Year 
	
	
	

	S.No
	Name of the company
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid 
	200.05

77.71

635.00

43.28

192.10

244.33

152.07

170.52

45.33

37.62
	166.58

105.34

728.14

69.06

239.54

278.81

150.63

188.63

43.19

89.68
	180.86

189.52

857.02

127.42

257.62

338.66

187.47

217.43

56.64

143.81
	248.69

227.43

1121.53

192.11

279.67

383.55

227.08

243.38

65.99

176.76
	290.35

443.19

873.43

267.31

229.26

423.01

311.05

271.88

70.31

258.00
	285.29

574.22

1359.65

343.72

330.05

569.73

346.28

306.08

46.67

268.16
	366.06

860.91

1476.99

438.61

309.37

786.52

697.31

334.58

692.25

304.50
	475.1

834.28

1830.40

475.54

375.07

1068.04

1051.34

369.50

701.64

353.61
	445.43

960.53

2446.34

35.80

294.51

1218.45

1085.66

400.71

761.72

469.77
	484.33

1073.00

2982.09

700.13

365.80

1489.80

1367.32

544.87

1006.75

588.53
	314.27

534.61

1431.06

319.30

287.30

680.09

557.62

304.76

349.05

269.04
	38.69

70.65

54.46

68.11

20.72

64.67

81.95

37.24

111.59

63.27
	13.44

36.02

18.11

34.34

6.11

23.47

31.90

12.51

50.29

29.39

	
	Total 
	1798.00
	2059.60
	2556.55
	3166.29
	3437.89
	4429.95
	6267.10
	7534.52
	8618.92
	10602.62
	5047.11
	60.35
	22.66


Source: www.capitaline.com.

X = Average.

C.V = Coefficient of Variation.

C.G.R = Compound Growth Rate.

From Table V, it can be inferred that between 1995-2004, the total expenditure in Indian pharmaceutical industry increased from Rs. 1798.00 crores to Rs. 10602.62 crores representing the compound growth rate of 22.66 percent. Firm wise comparision of expenditure revealed that between 1995-2004, Ranbaxy had incurred largest amount of expenditure (Rs. 1431.06 crores) and Orchid had the lowest amount of expenditure (Rs. 269.04 crores). 

(ii) Analysis of item wise expenditure incurred by Indian pharmaceutical industry in the post globalisation period:

Table VI presents details about item wise expenditure in Indian pharmaceutical industry in the post globalisation period.

TABLE – VI 

Trends in item wise expenditure in Indian pharmaceutical industry in the post globalisation period (1995-2004)
(Rupees in crores)

	Name of the company
	Year 

	
	1995
	1996
	1997
	1998

	
	Raw material Expenditure
	Power and fuel Expenditure
	Employee Expenditure
	Total expenditure
	Raw material Expenditure
	Power and fuel Expenditure
	Employee Expenditure
	Total expenditure
	Raw material Expenditure
	Power and fuel Expenditure
	Employee Expenditure
	Total expenditure
	Raw material Expenditure
	Power and fuel Expenditure
	Employee Expenditure
	Total expenditure

	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid
	87.59

71.26

396.55

28.00

136.24

168.35

82.79

129.60

28.02

31.79
	18.63

0.66

18.26

0.11

2.69

5.69

3.39

4.09

8.50

0.91
	21.05

0.98

43.00

3.28

9.9

15.79

9.16

11.97

1.70

1.19
	200.05

77.71

635.00

43.29

192.10

244.33

152.07

170.52

45.33

37.62
	74.97

93.83

464.59

45.85

169.76

184.29

88.29

136.25

23.76

76.58
	15.26

1.09

21.61

0.54

3.40

5.45

4.43

5.26

10.85

2.54
	16.64

2.37

56.22

5.57

13.92

16.65

12.58

16.13

2.01

2.62
	166.58

105.34

728.14

69.06

239.54

278.81

150.63

188.63

43.19

89.68
	85.30

163.96

526.12

84.35

175.41

232.50

98.41

144.43

30.17

112.97
	16.61

3.54

27.36

1.74

3.83

6.45

6.39

7.67

14.99

4.36
	17.62

4.17

80.80

10.22

15.97

17.25

15.97

21.14

2.99

5.15
	180.86

189.52

857.02

127.42

257.62

338.66

187.47

217.43

56.64

143.81
	102.21

189.34

655.40

111.82

177.75

262.49

101.63

161.59

35.24

139.32
	18.54

5.01

30.11

3.87

4.60

7.59

7.56

8.02

15.72

6.62
	31.07

5.63

94.90

21.21

16.47

21.00

22.89

24.63

3.57

7.05
	248.69

227.43

1121.5

192.11

279.67

383.55

227.08

243.38

65.99

176.76

	
	1999
	2000
	2001
	2002

	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid
	121.89

380.13

502.55

168.50

125.04

276.49

151.84

171.65

34.02

208.86
	23.18

9.95

25.37

4.16

5.14

9.33

9.40

9.75

16.60

7.72
	23.18

9.95

25.37

4.16

5.14

9.33

9.40

9.75

16.60

7.72
	248.69

227.43

1121.53

192.11

279.67

383.55

227.08

243.38

65.99

176.76
	120.24

474.05

822.84

210.64

194.43

381.18

145.24

178.11

25.23

183.92
	29.14

18.60

38.35

8.42

4.86

10.68

11.00

12.47

9.57

11.70
	33.49

13.16

91.10

28.31

20.59

33.08

36.58

33.09

2.83

17.48
	285.29

574.22

1359.65

343.72

330.05

569.73

346.28

306.08

46.67

268.16
	174.39

707.39

886.49

279.12

156.37

521.45

319.80

191.59

419.88

213.54
	34.98

29.13

50.12

11.80

6.39

12.93

29.69

14.45

39.45

15.30
	34.05

21.03

135.59

36.22

24.06

49.90

76.40

38.79

56.47

21.89
	366.06

860.91

1476.99

438.61

309.37

786.52

697.31

334.58

692.25

304.50
	218.94

676.78

1029.95

292.44

149.88

690.76

402.71

206.00

428.53

238.32
	38.20

26.56

45.86

11.51

8.15

16.35

32.84

14.27

37.38

14.04
	47.28

24.41

135.85

41.10

28.28

54.86

100.59

41.33

66.39

25.06
	475.10

834.28

1830.40

475.54

375.07

1068.04

1051.34

41.33

66.39

25.06

	
	2003
	2004
	Total
	

	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid
	230.60

765.63

1301.03

325.61

149.35

792.88

426.82

222.09

454.73

325.66
	44.00

39.93

51.65

13.99

7.05

22.54

38.12

15.72

49.64

19.29
	38.43

32.79

183.16

48.57

32.47

63.60

126.63

46.01

82.93

33.96
	445.43

960.53

2446.34

535.80

294.51

1218.45

1085.66

400.71

761.72

469.77
	258.53

802.11

1476.64

439.66

194.57

966.29

526.81

302.99

571.32

400.95
	35.51

53.76

57.40

16.14

7.66

28.58

41.23

19.45

55.27

28.88
	46.16

50.19

232.96

67.14

34.83

83.25

153.83

60.04

101.22

45.89
	484.33

1073.00

2982.09

700.13

365.80

1489.80

1367.32

544.87

1006.75

588.53
	147.46

432.44

806.21

198.59

162.88

447.66

234.43

184.43

205.09

193.19
	27.40

18.82

36.60

7.22

5.37

12.55

18.40

11.11

25.79

11.13
	32.05

16.35

113.29

28.81

21.38

38.27

58.43

32.51

32.42

17.05
	314.27

534.61

1439.06

319.30

287.30

680.09

557.62

304.76

349.05

269.04
	


Table VI implies that between 1995 to 2004, in all the selected firms, there had been increase in raw material expenditure. This is due to increase in the price of chemicals used in the preparation of drugs. Between 1995-2004, the raw material expenditure was the highest (Rs. 806.21 crores) in Ranbaxy and lowest (Rs. 147.46 crores) in Alembic.

The pharmaceutical units are incurring employee expenditure in terms of wages and salaries. In the reference period, there had been increase in the employee expenditure in all the selected firms. However, on an average employee expenditure was the highest in Ranbaxy (Rs.113.29 crores) and lowest in Aurobindo (Rs. 16.35 crores).

Power and fuel cost is an important component of total expenditure. Table VI highlights the fact that there had been increase in power and fuel cost in all the pharmaceutical firms in the reference period. This is due to increase in electricity charge and fuel prices. The power and fuel cost was the highest in Ranbaxy     (Rs. 36.60 crores) and lowest in Torrent (Rs. 5.37 crores).

Table VII represents trends in percentage components of expenditure in Indian pharmaceutical industry in the post globalisation period.

TABLE -VII

Trends in percentage components of expenditure in Indian pharmaceutical industry in THE post globalisation period (1995-2004)

	Name of the company
	Raw material expenditure
	Power and fuel expenditure
	Employee expenditure
	Other expenditure

	Alembic

Aurobindo

Ranbaxy

 Sun

Torrent

Cipla

Dr.Reddys

Ipca

Lupin

Orchid
	46.92

80.88

56.33

62.19

56.69

65.82

42.04

60.51

58.75

71.80
	8.71

3.52

2.55

2.26

1.86

1.84

3.29

3.64

7.38

4.13
	10.19

   3.05

    7.91

   9.02

   7.44

   5.62

10.47

10.66

 9.28

 6.33
	34.18

12.55

33.21

26.53

34.01

26.72

44.20

25.19

24.59

17.74

	__

X
	60.19
	3.92
	7.99
	27.89


__

X   = Average

A close scrutiny of Table VII revealed that in Indian pharmaceutical industry in post globalisation period raw material expenditure was the predominant item of expenditure. On average raw materials, expenditure accounted for 60.19 percent of the total expenditure. The employee expenditure and power and fuel expenditure respectively accounted for 7.99 percent and  3.92 percent of the total expenditure. 

Figure I (a) and I (b) represent the percentage components of expenditure in Indian pharmaceutical industry in the post globalisation period.

Figure – I (a)

percentage components of expenditure in Indian pharmaceutical industry in THE post globalisation period (1995-2004)


Figure – I (b)

(C) Analysis of productivity performance of Indian pharmaceutical industry in the post globalisation period:

The production performance of pharmaceutical industry is influenced by the contribution of various factors. The current study tried to analyse the productivity performance of pharmaceutical industry in terms of labour – output ratio, capital – output ratio, partial factor productivity of labour, partial factor productivity of capital and total factor productivity.

(i) Trends in labour output ratio in Indian pharmaceutical industry in the post globalisation period:

Table VIII helps to explain the trends in labour output ratio in Indian pharmaceutical industry in the post globalisation period.

Table VIII

Trends in labour – output ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	0.11

0.01

0.06

0.04

0.04

0.06

0.05

0.06

0.03

0.03
	0.08

0.02

0.06

0.04

0.05

0.05

0.06

0.07

0.03

0.02
	0.07

0.02

0.08

0.06

0.05

0.04

0.07

0.09

0.04

0.03
	0.11

0.02

0.07

0.08

0.05

0.04

0.08

0.09

0.04

0.03
	0.10

0.02

0.08

0.08

0.06

0.05

0.08

0.10

0.04

0.03
	0.10

0.02

0.06

0.06

0.05

0.05

0.08

0.10

0.05

0.05
	0.08

0.02

0.08

0.06

0.06

0.05

0.08

0.10

0.07

0.06
	0.09

0.03

0.07

0.06

0.07

0.04

0.07

0.10

0.08

0.06
	0.07

0.03

0.06

0.06

0.09

0.04

0.08

0.10

0.09

0.06
	0.08

0.04

0.06

0.07

0.08

0.05

0.09

0.09

0.08

0.06
	0.09

0.02

0.07

0.06

0.06

0.05

0.07

0.09

0.06

0.04

	__

X
	0.05
	0.05
	0.06
	0.06
	0.06
	0.06
	0.07
	0.07
	0.07
	0.07
	


__

X = Average

From Table VIII, it is evident that for majority of the selected pharmaceutical units, the labour output ratio increased between 1995-2004. Hence it can be inferred that, globalisation had helped to improve labour output ratio in the Indian pharmaceutical industry. On an average, labour output ratio was the highest in Alembic and Ipca (0.09) and lowest in Aurobindo (0.02).

(ii) Trends in capital output ratio in Indian pharmaceutical industry in the post globalisation period:

Table IX presents information on trends in capital output ratio in Indian pharmaceutical industry in the post globalisation period.

Table -IX

Trends in capital output ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	
	Year
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	0.60

0.43

1.58

1.30

1.30

0.65

1.32

0.65

1.77

1.49
	0.69

0.59

1.48

1.15

1.32

0.90

1.63

0.78

1.86

1.31
	0.68

0.47

1.52

1.07

1.26

0.65

1.54

0.77

1.44

0.98
	0.66

0.53

1.36

1.05

1.44

0.74

1.37

0.80

1.50

1.37
	0.63

0.45

1.87

1.12

2.02

0.85

1.27

0.79

1.66

1.43
	0.69

0.53

1.16

0.93

0.82

0.80

1.39

0.76

2.40

2.01
	0.77

0.52

1.10

0.84

0.87

0.73

0.99

0.88

1.14

1.83
	0.64

0.76

0.83

0.79

0.65

0.67

0.98

0.71

1.10

1.86
	0.71

.094

0.62

0.88

0.71

.076

1.19

0.72

1.10

1.74
	0.74

1.07

0.64

1.10

0.66

0.80

1.26

0.67

0.69

1.60
	0.68

0.63

1.22

1.02

1.11

0.76

1.29

0.75

1.47

1.56

	__

X
	1.11
	1.17
	1.04
	1.08
	1.21
	1.15
	0.97
	0.90
	0.94
	0.92
	



X = Average

In the post globalisation period, the average capital output ratio decreased from 1.11 to 0.92. Between 1995-2004, the average capital output ratio was the highest in Orchid (1.56) and lowest in Aurobindo (0.63).

(iii) Trends in partial factor productivity index of capital in Indian pharmaceutical industry in the post globalisation period:

Table X helps to analyse the trends in partial factor productivity index of capital in India pharmaceutical industry in the post globalisation period.

Table X

TrendS in partial factor productivity index of capital in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
	0.86

0.73

1.06

1.13

0.98

0.71

0.80

0.83

0.94

1.14
	0.87

0.92

1.03

1.21

1.02

0.99

0.85

0.84

1.22

1.51
	0.89

0.82

1.16

1.23

0.90

0.88

0.96

0.80

1.17

1.08
	0.94

0.96

0.84

1.15

0.64

0.75

1.03

0.81

1.06

1.04
	0.85

0.82

1.36

1.39

1.57

0.80

0.94

0.85

0.73

0.74
	0.77

0.83

1.43

1.55

1.49

0.88

1.33

0.73

1.55

0.81
	0.93

0.56

1.89

1.64

2.01

0.96

1.33

0.90

1.59

0.80
	0.84

0.46

2.53

1.47

1.83

0.85

1.10

0.90

1.59

0.85
	0.80

0.40

2.45

1.18

1.95

0.80

1.04

0.96

2.54

0.93
	0.87

0.75

1.47

1.29

1.33

0.86

1.03

0.86

1.33

0.99

	__

X
	1.00
	0.91
	1.04
	0.98
	0.92
	1.00
	1.13
	1.26
	1.24
	1.30
	


__

X = Average

From Table X, it can be inferred that the partial factor productivity of capital in Indian pharmaceutical industry increased from 1.00 to 1.30 in the reference period. On an average, the partial factor productivity of capital was the highest in Ranbaxy (1.47) and lowest in Aurobindo (0.75).

(iv) Trends in partial factor productivity index of labour in Indian pharmaceutical industry in the post globalisation period:

Table XI helps to analyse the trends in partial factor productivity index of labour in Indian pharmaceutical industry in the post globalisation period.

Table XI

Trends in partial factor productivity index of labour in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
	1.37

0.57

0.97

0.88

0.86

1.10

0.74

0.82

0.86

1.16
	1.64

0.60

0.81

0.68

0.82

1.39

0.70

0.72

0.79

1.02
	1.02

0.55

0.87

0.46

0.88

1.32

0.60

0.68

0.78

0.91
	1.11

0.69

0.77

0.50

0.67

1.14

0.62

0.59

0.72

0.88
	1.17

0.60

1.08

0.61

0.84

1.21

0.56

0.65

0.63

0.54
	1.43

0.53

0.77

0.64

0.68

1.11

0.58

0.59

0.43

0.48
	1.33

0.43

0.96

0.64

0.60

1.36

0.70

0.63

0.39

0.46
	1.55

0.39

1.03

0.64

0.50

1.31

0.57

0.64

0.33

0.45
	1.35

0.29

0.98

0.58

0.58

1.20

0.51

0.66

0.34

0.43
	1.29

0.56

0.92

0.66

0.74

1.21

0.65

0.69

0.62

0.73

	__

X
	1.00
	0.93
	0.91
	0.80
	0.76
	0.78
	0.72
	0.75
	0.74
	0.69
	


__

 X = Average

In the post globalisation period, the average partial factor productivity index of labour in Indian pharmaceutical industry decreased from 1.00 to 0.69. The partial factor productivity index of labour was the highest in Alembic (1.29) and lowest in Aurobindo (0.56).

(V) Trends in total factor productivity index in Indian pharmaceutical industry in the post globalisation period:

Table XII brings out the information on trends in total factor productivity index in Indian pharmaceutical industry in the post globalisation period.

Table XII

Trends in total factor productivity index in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year
	__

X

	
	1995
	 1996
	 1997
	1998
	1999
	 2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00
	1.08

0.64

1.01

0.99

0.91

0.88

0.76

0.82

0.89

1.14
	1.19

0.74

0.91

0.90

0.91

1.17

0.77

0.77

0.98

1.24
	0.95

0.67

1.00

0.75

0.88

1.07

0.75

0.73

0.95

0.99
	1.02

0.81

0.80

0.75

0.65

0.92

0.79

0.69

0.87

0.95
	0.99

0.70

1.21

0.92

1.14

0.98

0.72

0.74

0.67

0.63
	1.04

0.66

1.04

0.99

1.00

0.98

0.87

0.65

0.81

0.62
	1.11

0.49

1.34

1.02

1.09

1.14

0.96

0.75

0.78

0.60
	1.14

0.42

1.61

0.96

0.95

1.05

0.79

0.75

0.72

0.61
	1.03

0.34

1.54

0.82

1.06

0.97

0.72

0.79

0.92

0.63
	1.05

0.64

1.14

0.91

0.95

1.01

0.81

0.76

0.85

0.84

	__

X
	1.00
	0.90
	0.95
	0.87
	0.82
	0.87
	0.86
	0.92
	0.90
	0.88
	


__

X = Average

Table XII makes it evident that in the reference period, the total factor productivity index decreased from 1.00 to 0.88. Among the selected pharmaceutical firms, the total factor productivity index was the highest in Ranbaxy (1.14) and lowest in Aurobindo (0.64).

(D) Analysis of sales performance of Indian pharmaceutical industry in the post globalisation period:

(i) Trends in gross sales and net sales in Indian pharmaceutical industry in the  post globalisation period:

The selected pharmaceutical units are selling bulk drugs and formulations. Table XIII represents trends in gross and net sales in Indian pharmaceutical industry in  the post globalisation period.

Table XIII

Trends in gross sales and net sales in the Indian pharmaceutical industry in the post globalisation period (1995-2004)

(Rupees in crores)

	Name of the company
	Year

	
	1995
	1996
	1997
	1998
	1999

	
	Gross

sales
	Net

sales
	Gross

 sales
	Net

sales
	Gross

 sales
	Net

sales
	Gross

sales
	Net

sales
	Gross

sales
	Net

sales

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	206.23

85.89

713.49

86.77

233.28

295.83

197.58

193.11

58.89

43.57
	182.68

80.38

667.21

80.89

215.15

276.75

180.68

186.37

53.05

43.57
	211.81

122.21

881.94

130.18

298.73

361.12

220.33

215.72

68.03

111.88
	188.63

113.71

839.82

121.11

276.15

335.87

195.88

206.86

61.86

111.88
	289.7

221.70

1071.1

490.29

317.94

451.89

249.94

264.53

91.71

193.68
	261.00

208.34

1014.87

17.01

288.19

424.39

226.43

248.90

81.00

192.50
	311.85

295.31

1350.34

279.77

361.78

514.43

331.62

282.74

109.21

242.43
	280.13

266.73

1260.44

257.31

332.75

482.90

298.54

265.32

95.32

238.46
	371.76

550.03

1075.76

358.11

318.44

617.16

425.86

335.66

110.38

334.35
	334.24

502.84

1001.19

336.17

286.54

570.09

379.42

307.79

97.79

325.83

	Total
	2114.64
	1966.73
	2621.95
	2451.77
	3642.48
	2962.63
	14079.48
	3777.90
	4497.51
	4141.90


	Name of the company
	Year 
	__

X

	
	2000
	2001
	2002
	2003
	2004
	

	
	Gross 

sales
	Net 

sales
	Gross 

sales
	Net 

sales
	Gross 

sales
	Net

 sales
	Gross 

sales
	Net 

sales
	Gross 

sales
	Net 

sales
	Gross

 sales
	Net

 sales

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	389.75

739.90

1637.35

478.35

421.90

759.75

493.02

363.31

64.27

359.55
	349.33

691.98

1538.47

441.89

386.83

692.51

437.90

342.08

56.28

344.76
	473.86

972.52

1754.76

613.78

401.19

1047.51

984.11

385.38

902.85

370.96
	424.22

918.33

1654.95

560.84

361.05

966.68

912.76

360.13

831.25

30.18
	621.43

1007.96

2135.50

753.10

438.46

1385.84

1565.74

444.18

956.87

425.52
	556.77

943.93

2046.78

696.37

396.62

1274.51

1486.77

418.30

860.80

410.85
	564.42

1180.33

3019.99

864.65

416.65

1549.79

1598.33

506.51

1000.86

542.77
	503.05

1100.40

2931.13

791.32

371.78

1437.28

1513.61

480.79

939.05

528.85
	608.66

1334.83

3709.63

1042.17

503.07

1974.63

1740.20

649.30

1203.30

713.41
	549.56

1247.27

3637.60

992.16

453.15

1842.24

1661.22

620.05

1147.75

693.90
	404.95

651.07

1734.99

479.72

371.14

895.80

780.67

364.04

456.64

333.81
	362.96

607.39

1659.24

438.70

336.82

830.32

729.32

323.65

422.41

325.07

	Total
	5707.15
	5283.03
	7906.92
	7020.39
	9734.60
	9091.70
	11244.30
	10597.26
	13479.20
	12844.90
	6472.83
	6035.88


Table XIIII implies that between 1995-2004, the gross sales in Indian pharmaceutical industry increased from Rs. 2114.64 crores to Rs. 13479.20 crores, giving the compound growth rate of 23.20 percent. On an average, the gross sales was the highest in Ranbaxy (Rs. 1734.99 crores) and lowest in Orchid (Rs. 333.81 crores). This might be due to the fact that Ranbaxy had been selling a wide range of products (Dolomide, Sporidex, Cifran, etc,.)

In the reference period, the net sales in Indian pharmaceutical industry increased from Rs. 1966.73 crores to Rs. 12844.90 crores. The compound growth rate in net sales was estimated as 23.61 percent. Firm wise comparison of net sales indicated that net sales was the highest (Rs. 1659.25 crores) in Ranbaxy and lowest (Rs. 325.08 crores) in Orchid.

(ii) 
 Trends in selling cost in Indian pharmaceutical industry in the post globalisation period:

The pharmaceutical units are incurring expenses related to advertisement for their product. Table XIV helps to analyse the trends in selling cost in Indian pharmaceutical industry in the post globalisation period.

Table XIV

 Trends in selling cost in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year 
	
	
	

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	__

X
	C.V
	C.G.R

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	21.87

1.00

26.1

7.13

10.87

21.67

15.39

10.18

0.05

0.91
	22.95

2.03

33.66

8.91

16.21

27.40

15.13

9.98

0.14

1.89
	28.89

5.29

37.88

9.24

19.66

26.80

14.50

17.93

0.32

4.38
	33.55

7.27

58.26

16.83

23.62

30.98

30.91

21.83

0.42

5.49
	35.10

10.47

36.79

21.23

24.82

33.89

33.58

26.09

0.53

5.79
	39.11

17.83

72.86

28.04

28.71

53.12

14.31

31.68

1.09

8.68
	48.68

21.90

117.80

33.49

36.75

82.84

94.69

35.20

29.35

9.98
	64.06

20.29

183.27

39.99

38.13

116.23

125.98

30.87

36.26

13.63
	60.88

25.32

247.59

40.83

37.00

117.11

147.48

36.23

48.44

23.38
	67.35

36.47

339.21

34.68

48.73

138.22

173.53

52.82

76.56

32.27
	42.24

14.78

115.34

24.03

28.45

64.82

66.55

27.27

19.31

10.64
	46.21

77.74

93.24

54.57

40.92

69.06

94.21

47.97

140.78

94.19
	14.37

44.38

33.24

23.30

15.70

25.58

36.27

18.65

139.40

41.78

	Total 
	115.27
	138.34
	164.79
	229.26
	228.29
	295.43
	510.76
	668.71
	784.26
	999.84
	413.46
	74.97
	


Source: www.capitaline.com
__

X = Average.

C.V = Coefficient of Variation.

C.G.R = Compound Growth Rate.

From Table XIV, it can be observed that between 1995-2004, the selling cost in Indian pharmaceutical industry increased from Rs. 115.27 crores to        Rs. 999.84 crores. On an average, Ranbaxy had incurred high selling cost (Rs. 115.34 crores) while Orchid had incurred the lowest selling cost (Rs. 10.64 crores).

The current study tried to identify the significant factors influencing the sales performance in pharmaceutical industry by estimating the multiple regression equation as 

S = b0 + b1x1 + b2x2 + b3x3 +E

where, S = Net sales;


X1 = Total output;


X2 = Capital employed; 


X3 = Selling cost and


E = Error term.

The estimated multiple regression equation for the selected pharmaceutical units are as follows: 

Alembic:   - 1.12 + 0.92 X1 – 0.09 X2 + 1.15X3                         
                                (4.62)**    (- 0.55)      (0.68)        
R2 = 0.99
Aurobindo:  1.70 + 0.98 X1 + 0.04X2 – 0.47X3 

                              (11.89)**  (0.08)     (- 0.13) 


R2 = 0.99

Ranbaxy:     -50.07 + 0.81 X1 + 0.10X2 +1.25X3                       
                                 (16.55)**   (3.22)**     (3.03)

R2 = 0.99

Sun:             -8.85 + 1.22 X1 – 0.16X2 – 1.54X3                          
                                (2.37)*     (-0.45)     (- 0.31)


R2 = 0.99

Torrent:        7.37 + 0.85 X1 + 0.04X2 + 0.82X3                           
                                 (7.58)       (1.33)     (1.19)


R2 = 0.99

Cipla:

 - 7.34 + 0.74 X1 + 0.36X2 – 0.67X3                             
                             
  (2.86)**   (2.01)*     (- 0.37)

R2 = 0.99

Dr. Reddy’s: - 8.39 + 0.98 X1 +  0.03X2 – 0.30X3                      
                                  (29.09)**   (1.29)     (- 0.13)

R2 = 0.99

Ipca:  

- 0.32 + 0.98 X1 +  0.02X2 – 0.20X3                                      
                      

 (12.72)**  (0.15)     (- 0.20)

R2 = 0.99

Lupin: 
 -4.52 + 0.88 X1 +  0.09X2 + 0.7X3                                       

                         
(12.72)**  (2.59)**  (0.41)


R2 = 0.99

Orchid: 
3.66 + 1.02 X1 –  0.03X2 –  0.67X3                                  
                
           (10.85)** (- 1.00)    (- 0.64)

R2 = 0.99

Overall: 
-2.17 + 0.96 X1 + 0.007X2 + 0.16X3

    


 
 (73.88)**  (0.88)      (1.56)


R2 = 0.99

Figures in parenthesis indicates ‘t’ value

** Statistically significant at 1 percent level.

* Statistically significant at 5 percent level.

The estimated equation implies that for the pharmaceutical industry as a whole output is the significant variable affecting total sales. An increase in output by 1 percent is expected to bring out 96 percent change in sales. An increase in selling cost by 1 percent is expected to bring about 16 percent changes in sales.

The estimated equation implies that for all the selected firms total output had a positive and significant impact on net sales. However, negative association between selling cost and net sales was found in majority of the pharmaceutical firms. For majority of the firms, capital employed had created positive effect on total sales. The estimated equations were statistically valid as indicated by ‘t’ values and R2 values.  For all the firms, the selected factors were able to explain 99 percent of the change in sales.

(E)  Analysis of financial performance of Indian pharmaceutical industry in the post globalisation period:

The financial performance of Indian industry in the post globalisation period have been analysed by estimating various key financial ratios. Financial ratios have been classified into liquidity ratios, turn over ratios, leverage ratios and profitability ratios.

(i) Trends in liquidity ratio in pharmaceutical industry in the post globalisation period:

Liquidity ratio refers to the ability of a firm to meet its obligations in the short run. It includes current ratio, leverage ratio and debt equity ratio.

(a) Current ratio: 

The current ratio, a popular liquidity ratio measures the ability of the firm to meet its current liabilities - current assets get converted in to cash in the operational cycle of the firm. The higher the current ratio, the higher the short term solvency. Table XVI represents trends in current ratio in Indian pharmaceutical industry in the post globalisation period.

Table XV

Trends in current ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004) 
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.26

2.07

1.96

2.88

1.25

1.22

2.26

1.09

1.17

1.24
	1.32

1.64

2.21

4.24

3.25

1.62

2.73

1.84

1.6

1.3
	1.38

1.37

2.59

3.71

2.25

2.11

2.44

1.76

1.99

1.53
	1.40

1.50

2.54

2.89

1.91

2.12

2.62

1.72

2.12

1.56
	157

1.67

1.95

2.31

2.32

1.98

2.63

1.72

2.17

1.29
	1.65

1.88

1.91

2.21

2.33

1.91

2.03

1.69

2.05

1.54
	1.38

1.99

1.97

2.53

1.67

1.96

1.69

1.54

1.82

1.87
	1.45

1.79

1.76

2.73

1.47

1.94

3.09

1.51

1.74

1.71
	1.35

1.68

1.80

2.76

1.40

1.90

4.86

1.54

1.58

1.19
	1.15

1.69

1.93

2.24

1.35

1.87

3.73

1.52

1.34

0.94
	1.39

1.73

2.07

2.85

1.92

1.86

2.81

1.59

1.76

1.42

	__

X
	1.64
	2.18
	2.11
	2.04
	1.96
	1.92
	1.84
	1.92
	2.01
	1.78
	


__

 X = Average

In the reference period as a whole, the current ratio of the pharmaceutical industry was 1.94. Since the figure was exceeding one, it implies that the selected firms were solvent during the reference period.  A comparison of year wise, current ratio indicated that the pharmaceutical industry have improved it’s solvency since the current ratio increased from 1.64 to 1.78. Firm wise analysis of current ratio indicated that on an average, the current ratio in Sun was the highest (2.85) and Alembic had the lowest current ratio (1.39). As such, the financial solvency of Sun company was more satisfactory.

(ii) Leverage ratio:

For a firm, leverage ratio help in assessing the risk arising from the use of debt capital. The two important leverage ratio are debt equity ratio and interest coverage ratio.

(a) Debt equity ratio:

Debt equity ratio is an important leverage ratio and lower the debt equity ratio, the higher the degree of protection enjoyed by the industry. Table XVI represents the trends in debt equity ratio in Indian pharmaceutical industry in the post globalisation period.

Table XVI

Trends in debt equity ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	2.62

0.23

0.83

0.29

1.83

1.34

0.11

0.56

1.44

0.65
	2.82

0.55

0.63

0.15

1.66

0.71

0.07

0.51

1.42

0.56
	2.53

0.99

0.51

0.12

1.55

0.26

0.15

0.64

1.30

0.64
	0.93

1.04

0.42

0.15

1.37

0.07

0.19

0.69

1.29

1.03
	1.43

0.93

0.34

0.20

1.36

0.06

0.24

0.72

1.39

1.60
	1.27

0.73

0.26

0.17

0.85

0.05

0.35

0.71

1.30

1.21
	1.42

0.74

0.19

0.10

0.35

0.03

0.56

0.83

1.79

0.87
	1.36

0.90

0.12

0.04

0.23

0.04

0.19

0.93

1.88

1.11
	1.37

0.98

0.04

0.01

0.05

0.07

0.01

0.75

1.77

1.47
	1.21

0.89

0.01

0.13

0.01

0.13

0.02

0.58

1.24

1.65
	1.80

0.80

0.34

0.14

0.93

0.28

0.19

0.69

1.48

1.08

	__

X
	0.99
	0.91
	0.87
	0.82
	0.83
	0.69
	0.69
	0.68
	0.65
	0.59
	


__

 X = Average

From Table XVI, it is evident that for all the sample units, there had been decline in debt equity ratio, during 1995-2004. On an average the debt equity ratio declined from 0.99 to 0.59. Of the selected units the debt equity ratio was the lowest for Sun (0.14) and highest for Alembic (1.80). This implies that Sun had higher degree of financial protection.

(b) Interest coverage ratio:

Interest coverage ratio measures the margin of safety the firm enjoys with respect to it’s interest burden. A firm with high interest coverage ratio can easily meet its interest burden and a low interest coverage ratio may result in financial embarrassment even if earnings before interest and taxes decline. Table XVII indicates the trends in interest coverage ratio of Indian pharmaceutical industry in the post globalisation period

Table XVII

Trends in interest coverage ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.81

5.45

3.35

7.02

3.69

3.51

11.46

5.17

1.32

2.94
	1.34

2.78

4.47

8.94

8.41

3.17

7.95

2.52

1.46

3.31
	1.18

2.23

3.80

10.38

1.78

8.41

4.93

2.43

1.57

2.98
	1.22

2.82

3.43

6.16

2.05

35.97

6.80

2.38

1.76

2.79
	1.67

3.62

2.97

6.10

1.95

34.80

5.65

2.51

1.86

2.11
	2.22

3.78

3.59

9.67

3.12

64.01

5.09

2.66

1.40

1.85
	2.20

3.00

4.07

19.91

6.22

90.65

5.05

2.33

2.09

2.10
	1.97

2.87

6.08

52.88

8.29

79.32

34.27

3.48

2.55

1.43
	2.42

4.29

35.31

269.97

59.51

70.60

72.27

12.10

2.53

1.65
	3.43

6.35

119.36

92.32

166.29

30.28

72.71

15.65

4.89

1.54
	1.95

3.72

18.64

48.34

26.13

42.07

22.62

5.12

2.14

2.27

	__

X
	4.57
	4.44
	3.97
	6.54
	6.38
	9.74
	13.76
	19.31
	53.07
	51.28
	


__

 X = Average

 An analysis of Table XVII indicates that the interest coverage ratio in pharmaceutical industry had improved in the reference period. The interest coverage ratio, which was 4.57 in 1995, increased to 51.28 in 2004. However there had been difference in interest coverage ratio among the selected unit. On an average, the interest coverage ratio was the highest in Sun (48.34) and lowest in Alembic (1.95). It can be inferred that Sun can easily meet the interest burden even if there is decline in earnings.

(iii) Turn over ratio:

Turn over ratio is referred to as activity ratios or asset management ratios. It measures how efficiently the assets are employed by the firm. The current study tried to estimate inventory turnover ratio, fixed assets turnover ratio and total assets turn over ratio.

(a) Inventory turn over ratio:

The inventory turn over ratio reflects the efficiency of inventory management. The higher the ratio, the more efficient the management of inventories and vice versa. Table XVIII helps to analyse the trends in inventory ratio in Indian pharmaceutical industry in the post globalisation period.


Table XVIII

Trends in inventory turnover ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	6.54

13.18

5.70

7.40

4.50

3.34

4.98

4.34

5.08

7.36
	5.63

6.98

4.48

5.97

4.65

3.81

4.42

3.65

6.08

5.71
	5.63

7.44

4.22

6.01

4.38

4.52

4.29

4.30

10.14

5.68
	6.69

7.10

4.46

6.66

5.10

4.02

5.66

4.23

13.52

5.85
	7.49

8.56

4.32

7.08

6.12

4.03

6.57

4.32

13.36

5.82
	7.47

8.17

4.78

7.81

8.22

4.10

6.86

4.79

8.51

4.12
	7.45

7.13

4.50

5.57

5.81

4.30

8.65

4.81

11.30

3.10
	6.94

6.75

4.87

5.40

5.46

4.13

9.01

4.76

6.61

2.86
	7.17

7.18

5.64

6.03

5.18

3.15

7.44

5.09

7.02

2.56
	6.99

5.76

5.64

6.60

5.81

3.41

6.99

5.13

6.74

2.66
	6.80

7.83

4.86

6.45

5.49

3.88

6.49

4.54

8.84

4.57

	__

X
	6.21
	5.14
	5.66
	6.33
	6.77
	6.48
	6.26
	5.68
	5.65
	5.57
	


__

 X = Average

From Table XVIII, it can be interpreted that on an average the inventory turn over ratio had improved between 1995-2004. The average inventory turn over ratio was 6.21 in 1995 but it decreased to 5.57 in 2004. A comparison of inventory turnover ratio for the selected firms indicated that Lupin had highest inventory turnover ratio (8.84) while Cipla had the lowest inventory turnover ratio (3.88). This implies that among the selected firms Lupin was more efficient in the management of inventories.

(b) Fixed assets turn over ratio:

This ratio measures the efficiency with which fixed assets are employed – a high ratio indicates a high degree of efficiency in asset utilisation and a low ratio reflects inefficient use of assets. Table XIX represents trends in fixed assets turnover ratio in Indian pharmaceutical industry in the post globalisation period. 

Table XIX

Trends in fixed assets TURNOVER ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	3.26

13.21

2.84

3.13

4.85

2.92

3.63

3.92

0.74

2.26
	2.62

8.85

2.38

2.73

4.76

3.04

2.79

2.77

0.81

1.72
	2.22

7.28

2.22

2.78

3.21

3.30

2.49

2.66

1.05

1.61
	1.96

6.32

2.28

2.72

2.75

3.27

2.69

2.51

1.23

1.38
	2.09

7.53

2.06

2.26

2.03

3.33

2.55

2.58

1.21

1.20
	2.08

5.93

2.17

2.28

2.36

3.50

2.35

2.42

0.94

0.89
	2.14

5.53

2.17

2.46

2.04

4.14

2.78

2.19

3.25

0.74
	1.89

4.83

2.43

2.65

1.99

4.06

2.97

2.28

2.00

0.75
	1.85

3.95

3.10

2.70

1.74

3.39

2.55

2.51

1.83

0.79
	1.61

2.77

3.42

2.59

1.88

3.19

2.33

2.80

1.97

0.84
	2.17

6.62

2.51

2.63

2.76

3.41

2.79

2.66

1.50

1.22

	__

X
	4.08
	3.25
	2.88
	2.71
	2.68
	2.49
	2.74
	2.59
	2.44
	2.34
	


__

X = Average

An analysis of Table XIX indicated that on an average, there had been decrease in fixed assets turn over ratio in the pharmaceutical industry from 4.08 to 2.34 during 1995-2004. Aurobindo had highest fixed assets turn over ratio (6.62) while Orchid has the lowest fixed assets turn over ratio (1.22). This implies that Aurobindo was more efficient in the utilisation of fixed assets.

(c) Total assets turn over ratio:

This ratio measures how efficiently assets are employed and it is similar to the output – capital ratio used in economic analysis. Table XX presents the information on total assets turn over ratio.

Table XX
Trends in total assets turn over ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.19

1.69

0.50

0.65

0.64

1.11

0.64

1.20

0.50

0.40
	1.03

1.29

0.57

0.72

0.63

0.90

0.58

1.06

0.53

0.65
	1.20

1.46

0.57

0.82

0.64

1.07

0.60

1.13

0.64

0.83
	1.19

1.36

0.61

0.83

0.56

0.90

0.72

1.02

0.61

0.64
	1.30

1.46

0.47

0.75

0.48

0.86

0.71

1.06

0.52

0.61
	1.21

1.54

0.72

0.92

0.90

0.85

0.70

1.00

0.35

0.45
	1.02

1.44

0.73

0.96

0.90

0.94

0.94

0.97

0.73

0.46
	1.24

1.06

0.88

1.06

0.12

0.91

0.86

1.06

0.69

0.44
	0.98

0.83

1.04

0.91

0.96

0.80

0.70

1.11

0.69

0.43
	0.99

0.76

1.01

0.75

1.02

0.83

0.66

1.11

0.96

0.49
	1.14

1.29

0.71

0.84

0.78

0.92

0.71

1.08

0.62

0.54

	__

X
	0.85
	0.80
	0.90
	0.84
	0.82
	0.88
	0.91
	0.92
	0.82
	0.86
	


__

 X = Average

From Table XX, it can be observed that in the reference period the total assets turnover ratio increased from 0.85 to 0.86. Among the selected firms Aurobindo had highest total assets turn over ratio (1.29) and Orchid had the lowest total asset turn over ratio (0.54). This implies that Aurobindo was more efficient in the utilisation of assets.

(iv) Profitability ratio:

The current study tried to estimate the profitability ratio in terms of gross profit margin ratio, return on investment and return on equity.

(a) Gross profit margin ratio:

Gross profit is defined as the difference between net sales and cost of goods sold. Table XXI helps to understand the trends in gross profit margin ratio.

Table XXI

Trends in gross profit margin ratio in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	0.05

0.08

0.27

0.11

0.15

0.13

0.25

0.13

0.11

0.16
	0.06

0.07

0.22

0.19

0.13

0.13

0.28

0.09

0.13

0.18
	0.03

0.08

0.20

0.31

0.13

0.26

0.18

0.09

0.14

0.20
	0.05

0.10

0.19

0.25

0.15

0.30

0.20

0.10

0.16

0.19
	0.09

0.12

0.16

0.21

0.17

0.29

0.18

0.09

0.18

0.16
	0.12

0.13

0.17

0.23

0.17

0.27

0.18

0.10

0.13

0.19
	0.11

0.11

0.15

0.29

0.19

0.26

0.24

0.09

0.10

0.19
	0.12

0.11

0.16

0.29

0.20

0.26

0.35

0.12

0.14

0.12
	0.12

0.15

0.26

0.34

0.24

0.24

0.33

0.19

0.13

0.13
	0.12

0.17

0.28

0.32

0.24

0.24

0.23

0.20

0.15

0.13
	0.09

0.11

0.21

0.25

0.18

0.24

0.24

0.12

0.14

0.17

	__

X
	0.14
	0.15
	0.16
	0.17
	0.17
	0.17
	0.17
	0.19
	0.21
	0.21
	


__

 X = Average

In the reference period, the average gross profit margin ratio increased from 0.14 to 0.21 and Sun had the highest gross profit margin (0.25) while Alembic had the lowest gross profit margin (0.09).

(b) Return on investment:

The return on investment is a measure of business performance, which is not affected by interest charges and tax payments. Table XXII brings out the information on trends in return on investment in Indian pharmaceutical industry in the post globalisation period.

Table XXII

Trends in return on investment in Indian pharmaceutical industry in the post globalisation period (1995-2004)
	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	1.44

1.80

0.71

0.43

0.70

1.18

0.70

1.28

0.55

0.43
	1.02

1.33

0.65

0.57

0.64

0.91

0.63

1.12

0.50

0.68
	0.94

1.53

0.63

0.87

0.75

1.16

0.63

1.15

0.63

0.85
	1.24

1.37

0.70

0.86

0.62

0.99

0.71

1.08

0.61

0.65
	1.36

1.52

0.51

0.78

0.53

0.90

0.74

1.80

0.55

0.64
	1.23

1.55

0.80

0.95

1.00

0.93

0.71

1.16

0.39

0.49
	1.06

1.57

0.79

1.03

0.97

1.01

0.99

1.03

0.73

0.52
	1.27

1.10

0.95

1.04

1.19

1.01

0.92

1.11

0.71

0.46
	1.04

0.88

1.15

0.93

0.99

0.87

0.73

1.15

0.69

0.47
	1.02

0.80

1.11

0.77

1.07

0.88

0.69

1.21

1.04

0.52
	1.16

1.35

0.80

0.82

0.85

0.98

0.75

1.14

0.64

0.57

	__

X
	0.92
	0.81
	0.91
	0.88
	0.86
	0.92
	0.97
	0.98
	0.89
	0.91
	


__

X = Average

Between 1995-2004, the average return on investment in pharmaceutical industry had decreased from 0.92 to 0.91. Among all firms, Aurobindo had the highest return on investment (1.35) and Orchid had the lowest return on investment (0.57).

(c) Return on equity:

The return on equity is a measure of profitability of equity investment, which represents the ownership capital. Table XXIV depicts the trends in return on equity in Indian pharmaceutical industry in the post globalisation period.


Table XXIII

Trends in return on equity in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	0.14

0.15

0.17

0.16

0.19

0.22

0.10

0.14

0.81

0.19
	0.12

0.13

0.05

0.12

0.15

0.10

0.09

0.12

0.74

0.19
	0.11

0.10

0.05

0.09

0.14

0.08

0.09

0.11

0.64

0.15
	0.10

0.07

0.04

0.07

0.12

0.06

0.08

0.10

0.56

0.12
	0.09

0.08

0.08

0.06

0.10

0.04

0.07

0.09

0.49

0.10
	0.07

0.05

0.08

0.05

0.10

0.11

0.06

0.08

0.51

0.07
	0.06

0.07

0.07

0.11

0.09

0.08

0.06

0.07

0.01

0.07
	0.04

0.06

0.07

0.09

0.09

0.07

0.03

0.08

0.12

0.09
	0.05

0.04

0.10

0.07

0.08

0.06

0.02

0.06

0.10

0.08
	0.13

0.03

0.08

0.05

0.07

0.05

0.02

0.05

0.09

0.08
	0.09

0.08

0.07

0.09

0.11

0.09

0.06

0.09

0.41

0.11

	__

X
	0.22
	018
	0.16
	0.13
	0.12
	0.12
	0.07
	0.07
	0.07
	0.07
	


__

X = Average

Table XXIII indicates that there exist variations in the return on equity among the selected firms. The return on equity was the highest in Lupin (0.41) and lowest in Dr. Reddy’s (0.06). As such Lupin had satisfactory profitability performance as compared to other units.

(F) Analysis of technical efficiency of Indian pharmaceutical industry in the post globalisation period:

The current study tried to estimate the technical efficiency of the pharmaceutical industry in the post globalisation period by applying data envelopment analysis. Table XXIV represents estimated technical efficiency of Indian pharmaceutical industry in the post globalisation period through Data Envelopment Analysis

Table XXIV

Estimated technical efficiency of Indian pharmaceutical industry in the post globalisation period  (1995-2004) 

– Data Envelopment Analysis

	Name of the company
	Year 
	__

X

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004
	

	Alembic

Aurobindo

Ranbaxy

Sun

Torrent

Cipla

Dr. Reddy’s

Ipca

Lupin

Orchid
	0.72

1.00

0.27

0.33

0.33

0.66

0.32

0.66

0.39

0.43
	0.85

1.00

0.39

0.51

0.44

0.65

0.36

0.75

0.59

0.87
	0.68

1.00

0.30

0.43

0.36

0.71

0.30

0.60

0.51

0.73
	0.79

1.00

0.38

0.50

0.42

0.71

0.38

0.65

0.55

0.71
	0.71

1.00

0.24

0.54

0.25

0.52

0.35

0.56

0.40

0.55
	0.75

1.00

0.45

0.56

0.63

0.65

0.37

0.69

0.41

0.39
	0.67

1.00

0.47

0.62

0.59

0.70

0.52

0.59

0.45

0.39
	1.00

1.00

0.79

0.83

1.00

1.00

0.67

0.89

0.60

0.45
	0.87

1.00

1.00

0.80

0.87

1.00

0.59

0.86

0.60

0.52
	0.86

1.00

1.00

0.71

0.97

1.00

0.58

0.95

0.92

0.64
	0.80

1.00

0.53

0.59

0.59

0.76

0.45

0.73

0.55

0.57

	__

X
	0.51
	0.64
	0.56
	0.61
	0.51
	0.59
	0.60
	0.82
	0.81
	0.86
	


__

X = Average







(Appendix – IV)

Table XXIV implies that globalisation had improved the technical efficiency of pharmaceutical industry. In the reference period, the technical efficiency had increased from 51.5 percent to 86.7 percent. The firms are more cautious about their input usage and they try to reduce the gap between the potential and actual output.

Firm wise comparison of technical efficiency indicated that, Aurobindo was more technically efficient as compared to other firms. The average technical efficiency of Aurobindo (100 percent) was the highest. However, Dr. Reddy’s had lowest technical efficiency of 45 percent.

A careful analysis of Table XXIV indicated that, there had been improvement in technical efficiency of all firms. For example, for Cipla the technical efficiency increased form 66.7 percent to 100 percent, while for Lupin the technical efficiency increased form 30 percent to 92.8 percent.

Table XXV presents the frequency distribution of technical efficiency of pharmaceutical industry in the reference period.

Table XXV

 Frequency distribution of technical efficiency of pharmaceutical industry in the post globalisation period (1995-2004)

	Efficiency

Level

(In percent)
	Year 

	
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	Number of companies

	Below 50
	6
	3
	4
	3
	4
	4
	3
	1
	0
	0

	50-60
	0
	2
	1
	2
	4
	1
	3
	0
	2
	1

	60-70
	2
	1
	2
	1
	0
	3
	2
	2
	1
	1

	70-80
	1
	1
	2
	3
	1
	1
	1
	1
	0
	1

	80-90
	0
	2
	0
	0
	0
	0
	0
	2
	4
	1

	90-100
	1
	1
	1
	1
	1
	1
	1
	4
	3
	6


From Table XXV, it can be understood that there had been improvement in technical efficiency of pharmaceutical industry in the post globalisation period. In 1995, six pharmaceutical firms had the technical efficiency of less than 50 percent. But in 2004, none of the selected firm had the technical efficiency of below 50 percent. In contrast to this, the number of firms having the technical efficiency of 90 to 100 percent increased during the period 1995-2004. In 1995, only one firm was having the technical efficiency of 90 to 100 percent. But in 2004, 6 firms had the technical efficiency of 90 to 100 percent. As such, between 1995-2004, the pharmaceutical firms were taking measures for the optimum use of inputs and improve the efficiency. 

The current study tried to find out the excess resources used by inefficient pharmaceutical firms as compared to efficient units. Table XXVI presents the comparative information about resources used by inefficient and efficient pharmaceutical units.

Table XXVI

Comparative information about resources used by efficient and inefficient pharmaceutical units (1995-2004)
	Year
	Efficient units
	Inefficient units
	Percentage of excess labour used by inefficient units
	Percentage of excess capital used by inefficient units

	
	Employee expenses

(Rupees in crores)
	Capital

(Rupees. in crores)
	Employee expenses

(Rupees in crores)
	Capital

(Rupees in crores)
	
	

	1995
	0.98
	36.64
	12.99
	257.62
	1325.51
	703.11

	1996
	2.37
	69.06
	15.81
	331.75
	667.08
	480.37

	1997
	4.17
	100.98
	20.79
	386.24
	498.56
	382.49

	1998
	5.63
	140.91
	26.97
	463.66
	479.04
	329.04

	1999
	8.76
	235.69
	29.01
	537.39
	331.16
	228.00

	2000
	13.16
	360.62
	32.95
	569.18
	250.37
	157.83

	2001
	21.03
	502.32
	52.59
	739.88
	250.07
	147.29

	2002
	24.41
	708.63
	60.08
	814.23
	246.12
	114.90

	2003
	32.79
	1058.90
	72.86
	954.14
	222.20
	90.10

	2004
	50.19
	1374.76
	91.70
	1130.72
	182.70
	82.24

	__

X
	16.34
	458.85
	41.57
	618.48
	445.28
	271.53



X = Average

Table XXVI implies that, on an average, the efficient units were investing Rs. 458.85 crores as capital and spending Rs. 16.34 crores for employees. Comparatively the average amount of capital used by inefficient units was         Rs. 618.48 crores and employee expenses were Rs. 41.57 crores.

From 1995 to 2004, there had been excess of employee expenses by inefficient units and on an average they were using 445.28 percent of extra employees as compared to efficient units. On an average, the inefficient units were using excess capital to the tune of 271.53 percent. However, it can be observed from Table XXVI that the percentage of excess of labour and capital used in inefficient units was declining from 1995-2004. This implies that over the years, the selected pharmaceutical units were taking effort to minimise the use of resources.



CHAPTER – V

SUMMARY AND CONCLUSION

Pharmaceutical industry has been identified as a core sector by our economic planners for its contribution to the welfare of the country and in India it accounts for one third of the entire health care sector. The pharmaceutical industry is responsible for ensuring abundant availability of drugs needed for control of various diseases. In 2003, India was one of the top fifteen pharmaceutical manufacturing countries in the World and it was the fourth largest in terms of volume of output. Globalisation introduced in 1991, has brought about significant changes in the structure and growth of pharmaceutical industry. From a mere processing industry, it has grown into a sophisticated sector with advanced manufacturing technology, modern equipment and structured quality control.


In India, there had been little research attempt relating to pharmaceutical industry. Researchers like Patiala and Jha (2004) have analysed the role of E- pharmacies, while Dutta (2004) have analysed the role of research and development in pharmaceutical industry. But there had been little research effort focussed on the analysis of performance of pharmaceutical industry. Hence, to fill this research gap, the current study on “ An empirical analysis of performance of Indian pharmaceutical industry in the post globalisation period” was undertaken with the following objectives:

(i) To study the physical performance of pharmaceutical industry in the post globalisation period in terms of assets, output, capital invested, net worth etc;

(ii) To find out the impact of globalisation on partial factor productivity of labour, partial factor of productivity of capital and total factor productivity;

(iii) To analyse the financial performance of pharmaceutical industry in terms of key financial ratios;

(iv) To identify the factors influencing the sales in the pharmaceutical industry in the post globalisation period and 

(v) To estimate the technical efficiency of pharmaceutical industry in the post globalisation period.

The study was related to top ten pharmaceutical units in India – Alembic, Aurobindo, Ranbaxy, Sun, Torrent, Cipla, Dr. Reddy’s, Ipca, Lupin and Orchid. The study covered the time period 1995-2004. The required data relating to assets, investment, share capital, value of output, sales, net worth, profit, item wise expenditure, selling cost etc. were compiled from Economic Survey, Annual Survey of Industries and website- www.capitaline.com. The study had estimated coefficient of variation, compound growth rate, partial factor productivity index of labour, partial factor productivity index of capital, total factor productivity index, and multiple regression equation. By applying non-parametric technique – Data Envelopment Analysis, the study tried to estimate the technical efficiency of the selected units.

The major findings of the study are as follows:

B) Background information of Indian pharmaceutical industry in the post globalisation period:

(i) Trends in assets of Indian pharmaceutical industry in the post globalisation period:

Between 1995-2004, the total assets in pharmaceutical industry increased from Rs. 2817.80 crores to Rs. 15475.34 crores representing the compound growth rate of   20.36 percent. On an average Ranbaxy had the highest amount of assets (Rs. 2181.43 crores) and Ipca had the lowest amount of assets (Rs. 318.94 crores).

(ii) Trend in capital invested in Indian pharmaceutical industry in the post globalisation period:

In the reference period, the total capital invested in the selected units increased from Rs.2355.29 crores to Rs. 11551.31 crores and on an average Ranbaxy had invested largest amount of capital (Rs. 1719.54 crores).

(iii) Trends in value of output in Indian pharmaceutical industry in the post globalisation period:

In the reference period, the value of output increased from Rs. 2034.02 crores to Rs. 13026.11 crores representing the compound growth rate of 23.32             percent. The average value of output in Ranbaxy (Rs. 1690.51 crores) was exceeding that of other units.

(iv) Trends in net worth in Indian pharmaceutical industry in the post globalisation period:

During 1995 – 2004, the net worth increased from Rs. 1412.57 crores to       Rs. 8920.88 crores. The net worth was the highest in Ranbaxy (Rs.1411.02 crores) and lowest in Alembic (Rs.100.10 crores).

(F) Analysis of expenditure incurred by the Indian pharmaceutical industry in the post globalisation period:

(i) Trends in expenditure incurred by the Indian pharmaceutical industry in the post globalisation period:

Between 1995-2004, the total expenditure in Indian pharmaceutical industry increased from Rs. 1798.00 crores to Rs. 10602.62 crores, representing the compound growth rate of 22.66 percent. Ranbaxy had incurred largest amount of expenditure Rs. 1481.06 crores and Orchid had the lowest amount of expenditure Rs. 269.04 crores.

(ii) Analysis of item wise expenditure incurred by Indian pharmaceutical industry in the post globalisation period:

Raw material cost was the predominant item of expenditure and it accounted for 60.19 percent. The employee expenditure and power and fuel expenditure respectively accounted for 7.99 percent and 3.92 percent of the total expenditure.

(G) Analysis of productivity performance of Indian pharmaceutical industry in the post globalisation period:

(i) Trends in labour output ratio in Indian pharmaceutical industry in the post globalisation period

In the reference period for majority of the selected pharmaceutical units, labour output ratio increased and on an average, labour output ratio was the highest in Alembic (0.09) and lowest in Aurobindo (0.02).

(ii) Trends in capital output ratio in Indian pharmaceutical industry in the post globalisation period

In the post globalisation period, the average capital output ratio decreased form 1.11 to 0.92 and the average capital output ratio was the highest in Orchid (1.56) and lowest in Aurobindo (0.63).

(iii) Trends in partial factor productivity index of capital in Indian pharmaceutical industry in the post globalisation period

In the reference period, partial factor productivity index of capital increased from 1.00 to 1.30 and the partial factor productivity index of capital was the highest in Ranbaxy (1.47) and lowest in Aurobindo (0.75).

(iv) Trends in partial factor productivity index of labour in Indian pharmaceutical industry in the post globalisation period

In the reference period, the partial factor productivity index of labour declined from 1.00 to 0.69 and the partial factor productivity index of labour was the highest in Alembic (1.29) and lowest in Aurobindo (0.56).

(v) Trends in total factor productivity index in Indian pharmaceutical industry in the post globalisation period

Between 1995 to 2004, the total factor productivity index declined from 1.00 to 0.88 and in the reference period, the total factor productivity index was the highest in Ranbaxy (1.14) and lowest in Aurobindo (0.64).

1. Analysis of sales performance in Indian pharmaceutical industry in the post globalisation period:

(i) Trends in gross sales and net sales in Indian pharmaceutical industry in the post globalisation period:



Between 1995-2004, the gross sales in Indian pharmaceutical industry increased from Rs. 2114.64 crores to Rs. 13479.20 crores, giving the compound growth rate of 23.20 percent while net sales increased from Rs. 1966.73 crores to Rs.12844.90 crores. During the period of study the net sales was the highest in Ranbaxy (Rs. 1659.25 crores) and lowest in Orchid (Rs. 325.08 crores).  

(ii) Trends in selling cost in Indian pharmaceutical industry in the post globalisation period:

Between 1995-2004, the selling cost in Indian pharmaceutical industry increased from Rs. 115.27 crores to Rs. 999.84 crores. On an average Ranbaxy had incurred high selling cost (Rs. 115.34 crores) while Orchid had incurred the lowest selling cost (Rs. 10.64 crores).

The estimated multiple regression equation of sales as related to output, capital and selling cost are as follows:

Alembic:   
- 1.12 + 0.92 X1 – 0.09 X2 + 1.15X3                        
                                  (4.62)**    (- 0.55)      (0.68)

R2 = 0.99
Aurobindo: 
 1.70 + 0.98 X1 + 0.04X2 – 0.47X3                           
                                   (11.89)**  (0.08)     (- 0.13) 

R2 = 0.99

Ranbaxy:   
  -50.07 + 0.81 X1 + 0.10X2 +1.25X3                       
                                   (16.55)**    (3.22)**   (3.03)

R2 = 0.99

Sun:           
  -8.85 + 1.22 X1 – 0.16X2 – 1.54X3                          
                                    (2.37)*     (-0.45)     (- 0.31)

R2 = 0.99

Torrent:    
    7.37 + 0.85 X1 + 0.04X2 + 0.82X3                           
                                    (7.58)**   (1.33)     (1.19)


R2 = 0.99

Cipla:      
  - 7.34 + 0.74 X1 + 0.36X2 – 0.67X3                             
                                     (2.86) **   (2.01)     (- 0.37)

R2 = 0.99

Dr. Reddy’s: - 8.39 + 0.98 X1 +  0.03X2 – 0.30X3                      
                                  (29.09)**  (1.29)     (- 0.13)

R2 = 0.99

Ipca: 

 - 0.32 + 0.98 X1 +  0.02X2 – 0.20X3                                      
                 

(12.72)**    (0.15)     (- 0.20)

R2 = 0.99

Lupin: 
-4.52 + 0.88 X1 +  0.09X2 + 0.7X3                                       

               

  (12.72)** (2.59)**  (0.41)


R2 = 0.99

Orchid: 
3.66 + 1.02 X1 –  0.03X2 –  0.67X3                                  
                 

(10.85)**  (- 1.00)    (- 0.64)

R2 = 0.99

Overall: 
-2.17 + 0.96 X1 + 0.007X2 + 0.16X3

    



  (73.88)** (0.88)       (1.56)

R2 = 0.99

Figures in parenthesis indicates ‘t’ value

** Statistically significant at 1 percent level.

*Statistically significant at 5 percent level.

2. Analysis of financial performance of Indian pharmaceutical industry in the post globalisation period:

(i) Trends in liquidity ratio in Indian pharmaceutical industry in the post globalisation period:

In the reference period, the current ratio in Indian pharmaceutical industry increased from 1.64 to 1.78 and on an average, the current ratio was the highest in Sun (2.85) and lowest in Alembic (1.39).

(ii) Trends in leverage ratio in Indian pharmaceutical industry in the post globalisation period:

Between 1995-2004, for the pharmaceutical industry, the average debt equity ratio declined from 0.99 to 0.59 and it was the lowest in Sun (0.14). The interest coverage ratio on an average increased from 4.57 to 51.28 and it was the highest in Sun (48.34).

(iii) Trends in turn over ratio in Indian pharmaceutical industry in the post globalisation period:

In the reference period, on an average the inventory turnover ratio declined from 6.21 to 5.57 and Lupin had highest inventory turn over ratio (8.84). Fixed assets turn over ratio declined from 4.08 to 2.34 and Aurobindo had highest fixed asset turnover ratio (6.62).  The total asset turn over ratio increased from 0.85 to 0.86 and Aurobindo had the highest total asset turn over ratio (1.29).

(iv) Profitability ratio in Indian pharmaceutical industry in the post globalisation period:

During the post globalisation period, the average gross profit margin ratio increased from 0.14 to 0.21 and Sun had the highest gross profit margin (0.25) while Alembic had the lowest profit margin (0.09). However return on investment had declined from 0.92 to 0.91 in the post globalisation period and the return on equity was the highest in Lupin (0.41) and lowest in Dr. Reddy’s (0.06).

3. Analysis of technical efficiency of Indian pharmaceutical industry in the post globalisation period:

The results of data envelopment analysis indicated that globalisation had improved the technical efficiency of pharmaceutical industry, since in the reference period the estimated technical efficiency had increased from 51.5 percent to 86.7 percent. The average technical efficiency of Aurobindo (100 percent) was the highest. However, Dr. Reddys had lowest technical efficiency of 45 percent. For all the selected pharmaceutical units, there had been improvement in technical efficiency between 1995-2004 and the average technical efficiency of pharmaceutical industry in the post globalisation period was estimated as 66 percent.

Conclusion:

(i) Globalisation had created a favourable effect on production performance of the pharmaceutical industry in terms of value of output and partial factor productivity;

(ii) There had been improvement in financial performance of the pharmaceutical industry in the post globalisation period and

(iii) Globalisation had helped to improve the technical efficiency of the pharmaceutical industry.

Measures recommended:


To improve the performance of pharmaceutical industry, the current study recommends the following measures:

(i) Ensuring abundant and good quality raw materials at reasonable prices;

(ii) Strengthening indigenous capability for cost effective quality production and 

(iii) Reducing trade barriers and encouraging research and development. 

Scope for future research:

(i) A comparative study on the performance of pharmaceutical industry in pre globalisation and post globalisation period can be formulated;

(ii) A research study on patent rights and pharmaceutical industry can be undertaken and 

(iii) A study on the determinants of profitability of pharmaceutical industry can also be designed.
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Appendix – I

Co-efficient of variation in the assets of pharmaceutical units – Torrent

	Year
	Assets

	1995

1996

1997

1998

1999

2000

2001

2002

2003

2004
	336.78

435.68

452.20

594.12

600.48

428.11

401.72

389.11

388.76

442.93


                σ

C.V = ----------- X 100

                X

         = 19.26

Mean = 446.99

Standard deviation = 86.90

C.V = 19.26

Appendix –II

Compound growth rate of capital invested in Indian pharmaceutical industry in the post globalisation period (1995-2004)

	Year
	Capital invested 

	1995

1996

1997

1998

1999

2000

2001

2002

2003

2004
	2355.29

3054.87

3577.15

4313.90

5072.24

5483.31

7161.30

8036.72

9646.20

11551.31


C.G.R = abt
= 18.50

Appendix – III

Estimated multiple regression of net sales in selected pharmaceutical units as related to total output, capital employed and selling cost – Alembic

NO. OF VARAIBLES = 4

NO OF OBSERVATIONS = 10

DEPENDENT VARABLE:        S (Y)

INDEPENDENT VARIABLE:      X1




        X2




        X3
	No.
	S
	X1
	X2
	X3

	1

2

3

4

5

6

7

8

9

10
	182.60

188.63

261.00

280.13

334.24

349.33

424.22

556.77

503.05

549.56
	184.84

200.39

254.76

280.05

340.60

346.78

428.65

553.64

523.59

547.56
	110.30

138.01

174.19

185.98

214.17

240.76

330.33

354.60

370.43

404.83
	21.87

22.95

28.89

33.55

35.10

39.11

48.68

64.06

60.88

67.35

	Total
	3629.61
	3660.86
	2523.60
	422.44

	Mean 
	362.96
	366.09
	252.36
	42.24


CORRELATION MATRIX

	
	S
	X1
	X2
	X3

	S
	1.000
	0.998**
	0.981**
	0.993

	X1
	0.998
	1.000
	0.984**
	0.993

	X2
	0.981
	0.984
	1.000
	0.984

	X3
	0.993
	0.993
	0.984
	1.000


ANALYSIS OF VARIANCE

	SV
	DF
	SS
	MS

	REGRESSION

RESIDUAL
	3

6
	176386.887

532.077
	58795.629

88.679

	TOTAL
	9
	176918.965
	


R2 = .997**



R2 (ADJUSTED FOR DF) = .995**

Appendix – IV

Estimated technical efficiency of a selected unit through data envelopment analysis (1995)

	S.No 
	Name of the company
	Output (Rupees in crores)
	Labour (Rupees in crores)
	Capital invested (Rupees in crores)

	1.
	Alembic
	184.84
	21.05
	110.30

	2.
	Aurobindo
	84.69
	0.98
	36.64

	3.
	Ranbaxy
	683.96
	43.00
	1079.13

	4.
	Sun
	84.13
	3.28
	109.08

	5.
	Torrent
	222.35
	9.79
	288.59

	6.
	Cipla
	286.28
	15.79
	185.60

	7.
	Dr. Reddy’s
	193.23
	9.06
	254.13

	8.
	Ipca
	193.09
	11.97
	124.88

	9.
	Lupin
	57.24
	1.70
	101.03

	10.
	Orchid 
	44.21
	1.19
	65.91


Input oriented DEA

Scale assumption : CRS

Slacks calculated using multi-stage method

Summary of output slacks.

	Firm 

	Output

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10
	0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00


Summary of input slacks:

	Firm
	Labour
	Capital invested

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	13.12

0.00

3.87

0.12

0.69

7.22

0.77

5.77

0.00

0.00
	0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

14.59

9.20

	Mean
	3.15
	2.38


Efficiency summary:

	Firm
	Technical efficiency

	1.

2.

3.

4.

5.

6.

7.

8.

9.

10.
	0.72

1.00

0.27

0.33

0.33

0.66

0.32

0.66

0.39

0.43

	Mean
	0.51
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