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Reducing Import Dependence on APIs
in the Indian Pharmaceutical Sector: An Analysis of
Early Experience of the PLI Phase-I Scheme
Reji K Joseph and Ramaa Arun Kumar

[Abstract: The outbreak of COVID-19 in Wuhan, China and the lockdown that followed had
disrupted the supply of APIs and their intermediates and starting materials to India, leading to a
temporary restriction on export of certain medicines from India. The PLI scheme that was announced
subsequently aimed at attaining self-reliance in the production of 41 APIs/DIs/KSMs for which India
is heavily dependent on China. However, the response of the industry to this scheme was not
encouraging. In this context, this study attempts to capture the nature of import dependence and
identify possible measures for the improvement of the scheme or to be incorporated into a strategy to
achieve self-reliance in APIs. The analysis of import dependence, both in terms of the share of imports
from China and the total imports in relation to production, shows that India is not heavily dependent
on imports in some cases and such products should not have been covered by this scheme. The
analysis of exports shows that India’s export of many of these products have increased over time and
in some cases, China is a leading export destination. And, the RCA index is favourable to India, as
compared to China, in most categories of APIs. This indicates the possibility of import of KSMs and
DIs for the production of APIs. As cheaper import of KSMs and DIs help Indian producers to become
competitive in APIs and formulations, they will have no incentive to invest in the production in
India unless they see the possibility of producing at costs lower than the import price. This study
makes eight specific suggestions, including incentivising operationalisation to the full capacity of
existing plants, making technology a key aspect of the policy and adopting an integrated and holistic
approach to be incorporated into any strategy that aims to achieve self-reliance in APIs.].
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Keywords: Indian pharmaceuticals industry, active pharmaceutical ingredients, import
dependence, product linked incentive scheme, industrial policy
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1. Introduction
The outbreak of the COVID-19 pandemic in early 2020 led to a sudden increase in demand
for certain drugs used for the treatment of COVID-19 conditions and the Indian
pharmaceutical industry was expected to play a major role in meeting this demand.
However, the lockdown in the Hubei province of China, which is a major hub of supply of
active pharmaceutical ingredients (APIs), affected supplies to India. Apprehending
shortages in the availability of medicines in India, it had to impose a temporary ban on the
export of some medicines. The pandemic exposed the vulnerability of excessive reliance
on a single country for supplies in strategically sensitive sectors such as pharmaceuticals.
Countries like Japan started incentivising their firms to find alternate supply sources. It
was in this context that the Union Cabinet decided in March 2020 to introduce a
production-linked incentive (PLI) scheme in the pharmaceuticals sector for a period of six
years with an outlay of Rs 69400 million to encourage indigenous production of APIs and
their intermediates and starting materials. 1 This scheme, notified in July 2020, had the
highest allocation of financial resources among all the schemes launched till then for the
advancement of this sector. Therefore, it was expected that the scheme will attract a lot of
investments, both from within India and outside, into the sector. This study makes an
assessment of the early experience of the implementation of the scheme.

2. Development of an Indigenous API Industry in India
At the time of India’s independence in 1947, the indigenous pharmaceutical industry was
very weak and mostly confined to drugs produced from plant extracts. Foreign firms
accounted for 99 percent of patents granted in pharmaceuticals, and domestic firms were
not allowed to produce them. Formulations were imported into India at very high prices
and APIs were not produced in India.
As the Government of India encouraged the development of indigenous pharmaceutical
industry, domestic firms began to produce formulations based on imported APIs. The Hathi
Committee (1975) which had looked into the reasons for the hesitation of Indian firms to enter
into the production of APIs found that the capital invested to turnover ratio for APIs was much
lower as compared to formulations. This ratio was 1:1 for APIs at best and 1:2.6 for formulations
on average, and in some cases as high as 1:7.2. Subsequently, various measures were adopted,
such as assigning leadership role to public sector enterprises (PSEs) for the acquisition,
development, and dissemination of suitable technologies, and entrusting CSIR (Council of
Scientific and Industrial Research) laboratories with the task of developing appropriate process
technologies required by the industry. Drugs for which the CSIR laboratories had developed
1

Another PLI Scheme in the pharmaceuticals sector was notified on March 3, 2021, aimed at
enhancing India’s manufacturing capabilities by increasing investment and production in the
sector and contributing to product diversification to high value goods in the pharmaceutical sector
with an outlay of Rs 150000 million. This is Phase-II of the PLI scheme in the pharmaceutical sector.
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process technologies included Ciprofloxacin, Omeprazole, Salbutamol, Vitamin B6,
Lamivudine, Diclofenac Sodium, and Azithromycin. The trade and industrial policies were
also directed at meeting the objective of promotion of indigenous production of APIs. The ratio
parameter that was introduced in the pharmaceutical sector linked the sale of formulation to
the indigenous production of APIs from basic stages, which compelled firms to produce APIs
from basic stages (Joseph, 2016).
All these measures enabled the Indian pharmaceutical industry to become completely self-reliant
in the case of formulations and 70 percent in the case of APIs. However, the emergence of a
thriving API industry in China together with the liberalisation of import restrictions on
pharmaceutical products and removal of the ratio parameter by the Government of India in the
early 1990s resulted in gradual flooding of the Indian market with APIs from China. This paved
the way for the closure of many API manufacturing facilities in India.

3. Emergence of Import Dependence on China
Until the first half of the 1990s, import of APIs was low and the European countries were
the major source of supplies. Imports from China accounted for less than one percent
during that period. However, towards the end of 1990s the share of China in India’s import
of APIs increased to more than 20 percent and reached 57 percent by 2010 (Figure 1).
Although the share of China has declined marginally post 2010, in many cases of APIs the
entire import is sourced from China. Chaudhuri (2021) finds that there are 70 APIs in which
India is dependent on China for 100 percent of imports. As APIs from China are much
cheaper, producers in India have begun shutting down API production facilities in India.
Table 1 provides an illustrative list of closed API production facilities in India.
Figure 1: Dependence on China in the Import of APIs
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Table 1: Illustrative List of Closure of API Production Facilities in India
API

Name of Manufacturer

Commencement
of Production

Status of operations

Penicillin

Alembic, Sarabhai, IDPL, HAL,
Torrent, Ranbaxy, Standard

1960s

Stopped

Streptomycin

Alembic, Sarabhai, IDPL

1960s

Stopped

Vitamin B12

Themis, Alembic, MSD

1970s

Closed

Ascorbic acid

Sarabhai, Jayant Vitamins

1980s

Closed

Pravastatin

Themis, Biocon, Mylan

1990s

Closed

Erythromycin

Alembic, Themis, IDPL, Standard

1980s

Partially in operation for
captive production for safety

Source: Compiled from Sarkar and Kaur (2016) and IDMA (2014).

The Chinese government’s support for the development of biotechnology in the 1990s led
to the emergence of a fermentation based API industry in China. Chinese firms were able
to develop cost-effective technologies, which contributed to their acquiring a competitive
edge globally. The huge scale at which Chinese firms operate enables them to reduce the
cost of production. Sub-zero temperature in parts of China for most of the year helps in
reducing fuel consumption for chilled water and preservation during post fermentation
stage. The government subsidies on inputs like electricity and common utilities created by
the government also contribute in reducing the cost of production. All these make Chinese
APIs cheaper by 35–40% as compared to cost of API production in India (Bart, Aggarwal,
and Singh, 2013; KPMG-CII, 2020).
Import dependence has also been precipitated by some irrational policy measures of India.
An industrial licensing policy that was not sensitive to domestic requirements and
untimely liberalisation of import restrictions, among others, has contributed to this
dependence. The case Penicillin G (Pen-G) and 6-Aminopenicillanic (6-APA) brings out
the factors that contributed to the import dependence more succinctly.
Evolution of import dependence: The case of Pen-G and 6-APA2
Pen-G is the key starting material (KSM) for semi-synthetic penicillin and semi-synthetic
cephalosporins. 6-APA, the drug intermediate (DI), which is derived from Pen-G, is the
penultimate intermediate and is used for two large volume semi-synthetic penicillin APIs
– Amoxicillin and Ampicillin.

KSM: Pen-G

2

DI: 6-APA

API: Ampicillin, Amoxicillin

This case study is based on the study of Bart, Aggarwal, and Singh (2013).
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In 1990, India had four producers of Pen-G [Hindustan Aeronautics Limited (HAL), Indian
Drugs and Pharmaceuticals Limited (IDPL), Alembic, and Scientific Protein Laboratories
(SPL)] with a total manufacturing capacity of 900 MMU (millimass unit). This capacity was
sufficient to meet only half of the domestic demand of Pen-G. The manufacturing capacity
in China of Pen-G in 1990 was 5000–6000 MMU. Although Pen-G was put in the negative
list for restricting imports, scarcity in domestic production prompted relaxation in import
restrictions for the purpose of promoting exports of formulations. Exporters were allowed
to import up to 60 percent of their requirements of Pen-G initially and the cap was
increased to 100 percent subsequently. Imported Pen-G for export purposes had been
diverted to the domestic market due to loopholes in the regulations. This had affected the
domestic production of the KSM.
Simultaneously, measures were adopted to increase the domestic production capacity.
During the period between 1998 and 2003, HAL and Alembic were allowed to increase
their capacities and new players entered the market [JK Pharma, Southern Petrochemical
Industries Corporation Ltd (SPIC) and Torrent]. At the same time, IDPL and SPIC had
withdrawn from the production of Pen-G. All these had led to the production capacity of
India increasing to 9000 MMU while China had increased its capacity in the range of
50000–60000 MMU. The huge capacity installed in China made it the largest producer of
Pen-G, accounting for 35 percent of global production. Excess production in China made
that country to dump Pen-G India at costs below 40 percent of the actual cost of production.
As a result, the price of Pen-G crashed to $6/BU as compared to $24/BU during the period
between 1985 and 2003.
There was also a major reduction in import tariffs, which further reduced the cost of
imports. The import duty of organic chemicals including KSMs, DIs and APIs was reduced
from 120 percent in 1990–91 to 7.5 percent in 2007–08 (Jha, 2007). By 2012, the production
capacity of Pen-G in India had declined to 2500–3500 MMU and that of China had
increased to 160000 MMU.
In 2003, Pen-G was removed from the negative list. After the removal of restrictions on the
import of Pen-G, the domestic producers gradually withdrew from production – HAL
(2003), JK and Torrent (2007), and Alembic (2011).
Similar is the case of 6-APA. In the 1980s, there were two large manufacturers and 50 small
scale producers producing the DI. Relaxation in import restrictions led most producers to
shut down their operations. Half of the small-scale producers closed down their operations
by 1998. By the end of 2010s, the entire requirement of 6-APA was met by imports. Indian
producers stated importing 6-APA rather than converting Pen-G into 6-APA.
3.1. Concerns over import dependence on a single country
India is a leading exporter of generic formulations at reasonable prices which has earned
Indian pharmaceutical industry the nickname ‘Pharmacy of the World.’ Cheaper imports
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from China has helped Indian producers of formulations in maintaining their price
competitiveness. However, concerns have been expressed from various corners on the
excessive dependence on one country for APIs and their DIs and KSMs, considering the
strategic implications of such dependence. In the words of Y K Hamied, Chairman of Cipla,
the legendary Indian generic firm, “If China decided one bright day to stop export to India,
we would be finished. The pharmaceutical industry is zero both domestic and export and
we are looking at that danger objectively” (Joseph, 2016). Crackdown on the polluting
pharmaceutical firms in and around Beijing in preparation for the Beijing Olympics of 2008
had affected the supplies from China, giving India the first round of warning signal on the
perils of excessive dependence on a single supplier. The National Security Advisor of India
had taken up the issue of import dependence on APIs as a national security issue in 2014.
In early 2020, supplies from China were affected due to the outbreak of COVID-19 pandemic,
causing panic among policymakers in India. Apprehending a shortfall in production, the
export of certain medicines from India was banned in the first half of 2020.
3.2. Committees to look into the issue of import dependence for APIs
The government of India appointed two committees to look into the issue of import
dependence for APIs. A committee was constituted in 2013 with Dr V M Katoch, then
Secretary of the Department of Health Research, as the Chairperson of the Committee to
formulate a long-term policy and strategy for promoting domestic production of APIs.
Major recommendations of the Committee were:
•

•

•
•

•
•
•
•

Given the nature of the API industry, the establishment of mega API parks with
common facilities maintained by a special purpose vehicle (SPV) is important for
economising production. This will also help producers in India to compete with
producers in other countries in terms of price.
Establishment of six API intermediate parks in five or six states. Out of these, two
(one for fermentation based and the other for chemical based intermediates)
should be fully financed. Each cluster would require land in the range of 1000 to
2000 hectares and an investment of Rs 700 to 1000 crore for common facilities.
The API parks could be allotted to large, medium, and small producers.
Revival of public sector enterprises (PSEs) for starting the manufacture of selected
essential medicines. Evolve ways and means for utilising resources available with
PSEs like IDPL.
Creation of single window clearance for manufacturers, managed by the DoP.
Financial incentives for park developers and participants in the form of income tax
rebates for a period of 15 years.
Enhancement of income tax rebate to 400 percent for upgradation of R&D facilities
and new technology development.
Import duty exemption on import of capital goods for R&D and manufacture of APIs.
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The Katoch Committee submitted its report in 2015. But the implementation of the
recommendations of the Committee was taking place at a snail’s pace.
The disruptions in the supplies from China due to COVID-19 outbreak in Hubei province
when the pandemic began to spread in India in early 2020s, sent shock waves to
policymakers in India. There were major apprehensions on production of medicines in
India, even those required for treating COVID-19 conditions, due to shortage of supplies
from China. In February 2020, the Government of India appointed a committee (Drug
Security Committee) headed by Dr S Eswara Reddy, Joint Drugs Controller, Central Drugs
Standard Control Organisation, to look into the issues of drug security of India in the
context of COVID-19 outbreak in China.
The committee had found that out of the APIs imported for 699 drugs, 378 were from
China. There were 58 APIs in which India was heavily dependent on China. In the case of
45 APIs, India was dependent on China for 100 percent of imports. In some cases, although
the APIs were produced in India, KSMs were imported from China entirely. The
committee identified five major reasons for the import dependence: (i) complex
environmental approval process for API plants, (ii) high cost of land and utilities, (iii)
import duty exemption, (iv) cheaper imports and dumping, and (v) lack of provisions in
Drugs (Prices Control) Order (DPCO) 2013 for price hike on APIs while fixing the
formulation prices3. The Committee made the following major recommendations:
•

•
•

•

•
•

3

Establishment of a drug security authority under DoP, which would ensure the
complete ecosystem in terms of infrastructure, business model, technology, etc.,
for the manufacture from basic chemicals to APIs in India.
Setting up of large fermentation units with lower costs on land and common
utilities and continuous power supply.
Establishment of common facilities such as common effluent treatment plant,
solvent recovery plant, power and steam units, quality control laboratory and
warehouse.
Adoption of similar measures in the case of other APIs, DIs, KSMs, catalysts,
solvents, etc., that are not manufactured in India and where there is a high
dependence on imports.
Providing incentives to producers of formulations based on indigenously
produced APIs.
Tax holiday for manufactures for 10 years.

Although the Committee found some provision of DPCO 2013 causing import dependence, there
is no clear evidence to suggest that the drug price control policy of India was causing import
dependence. Import dependence emerged much before DPCO 2013. Drug price control system
has been in place in India since 1962 and the API sector had grown despite the price control
policies. For details, see Joseph (2020a).

8

•

Constitution of a technical committee to recommend on the revival of fermentation
industry, new technologies for APIs, and identification of strategic business models.

In order to reduce import dependence on KSMs, DIs and APIs, and incentivise their
indigenous production, the Government of India notified a PLI Scheme in July 2020. This
scheme includes 41 products that cover all the APIs and their DIs and KSMs that the Drug
Security Committee had identified as highly import dependent.

4. Key Features of the PLI Phase-I Scheme
The objective of the PLI phase-I scheme in the pharmaceutical sector is the promotion of
domestic manufacturing of critical KSMs, Dis, and APIs to achieve self-reliance. The
eligible firms of the scheme would benefit from incentives worth Rs 69400 million over the
period 2022–23 to 2028–29.
4.1. Products covered under the scheme
The 41 products covered under PLI Phase-I are given in Table 2.
Table 2: Details of Products Covered under PLI Phase-I Scheme in the Pharmaceutical Sector
Category
Target 1
(Key Fermentation based KSM/DI)

Target 2
(Fermentation based niche KSM/DI/API)

Target 3
(Chemical Synthesis based KSM/DI)

Target 4
(Other Chemical Synthesis based KSM/DI/API)

Name of API/KSM/DI
Erythromycin Thiocynate
7-ACA
Clavulanic Acid
Penicillin G/6-APA
Clindamycin Base
Gentamycin
Neomycin
Streptomycin
Tetracycline
Vitamin B1
Betamethasone
Dexamethasone
Prednisolone
Rifampicin
1,1 Cyclohexane Diacetic Acid (CDA)
Dicyandiamide (DCDA)
2-Methyl-5 Nitro-Imidazole (2-MNI)
Para amino phenol
Artesunate
Aspirin
Norfloxacin
Ofloxacin
Vitamin B6

9
Category

Name of API/KSM/DI
Acyclovir
Atorvastatin
Carbamazepine
Carbidopa
Ciprofloxacin
Diclofenac Sodium
Levetiracetam
Levodopa
Levofloxacin
Lopinavir
Losartan
Meropenem
Olmesartan
Oxcarbazepine
Ritonavir
Sulfadiazine
Telmisartan
Valsartan

Source: Compiled by authors from notification of the PLI Phase-I Scheme (GoI, 2020a).

Although the scheme is available from 2020–21, a gestation period of two years is provided
for fermentation based products and one year for chemical synthesis based products. Details
of incentives for the two categories of products are given in the table below (Table 3).
Table 3: Rate of Incentive for Products Covered under PLI Phase-I Scheme
Category
Fermentation based products

Chemical Synthesis based products

Period
2023–24 to 2026–27 (Y1-Y4)
2027–28 (Y5)
2028–29(Y6)
2022–23 to 2027–28 (Y1-Y6)

Rate of incentive (%)
20
15
5
10

Source: Compiled by authors from the guidelines of the PLI Phase-I Scheme (GoI, 2020b).

In order to become eligible for the scheme, firms need to meet three key requirements.
These are:
(a) The project should be a greenfield venture.
(b) The net worth of the applicant should not be less than 30 percent of the committed
investment.
(c) The beneficiaries are required to meet the domestic value addition (DVA)
requirements. Stipulated DVA for fermentation based products is 90 percent and
for chemical synthesis based products is 70 percent.
In some cases where the number of beneficiaries is less than the maximum number of
beneficiaries prescribed, they are allowed to produce more than the minimum annual
production requirement and take advantage of the scheme.
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A total of 215 applications were received in 36 product categories, out of which 49
applications were selected for 35 products in the first round. Thus, there are six products
in which no beneficiary was identified. Out of the 49 selected beneficiaries, four firms had
withdrawn from the scheme for which replacements were found. There are instances
where the same firm is the beneficiary in more than one product. Thus, going by the name
of beneficiaries, there are only 31 firms that have been selected for this scheme in the first
round. However, the monthly update issued by the Department of Pharmaceuticals (DoP)
for the month of September 2021 (GoI, 2021) shows that seven out of the 49 beneficiaries
had withdrawn from the Scheme. This makes the total number of beneficiaries in the first
round as 42. As the DoP has not made public the names of the seven withdrawn
beneficiaries, we are not able to identify them.
Since no application was received in some cases and there were vacant slots in some other
cases, applications were invited again. In this second round of call, 24 applications were
received, out of which eight beneficiaries were identified. Thus, the PLI Phase-I Scheme
received 239 applications in both the rounds, out of which 50 beneficiaries were selected.
A summary of this scheme, covering key provisions of the scheme and beneficiary details,
is given in Annexure 1. Since we do not have the details of the seven withdrawn
beneficiaries from the first round, this annexure also includes those seven beneficiaries. It
is seen from Annexure 1 that there are five products – Neomycin, Gentamycin,
Clindamycin Base, Tetracycline, and Dicyandiamide (DCDA), for which no beneficiary is
identified yet.

5. Analysis of Import Dependence of 41 Products
In the general narrative on API dependence, dependence on KSMs and DIs has also been
included apart from the dependence on APIs. Adequate attention was not paid to the
estimation of the dependence on each of these product categories. The report of the Drug
Security Committee provides some leads on this. It points out that out of the 58 APIs in
which India is heavily dependent on China, only in 17 cases the dependence was on APIs
and in some other cases the dependence was on KSMs. Having a well-founded
understanding of the dependence is critical for the adoption of effective policy measures
for reducing import dependence. Much of our understanding of this dependence is
developed around import data – share of China in India's import of APIs, and there is not
much information on dependence in relation to production due to lack of data on
production. In this section, we make an analysis of import dependence in terms of both
import and production.
5.1. Import dependence based on import data
In order to get the import data of the 41 products, we obtained their HS 8-digit codes from
Indian Drug Manufacturers Association (IDMA), Delhi office. All the products belong to
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chapter 29 of Indian Trade Classification Harmonised System (ITC-HS). After cross
checking with chapter 29 of ITC-HS 2017, minor modifications have been made to the
codes provided by IDMA. The ITC-HS codes of the 41 products is given in Table 6.
However, in the case of two products – Levetiracetam and Clavulanic Acid – we could not
match the 8-digit code given by IDMA with chapter 29 of ITC-HS. We found that the code
for Clavulanic Acid is being used according to the Chinese customs. As some of the 8-digit
codes are country specific, it is possible that this code is identified based on the codes that
the Chinese traders use. Our interaction with API traders also indicates the same 4. As a
result, our analysis based on import data will cover only 39 out of 41 products covered
under the PLI Phase-I scheme.
Data constraints is a major challenge in developing a proper understanding of the import
dependence – whether the dependence is on APIs or their KSMs and DIs. The report of the
Drug Security Committee, which forms the foundation for the PLI Phase-I Scheme,
provides the list of 58 APIs and their KSMs with details of imports and import dependence
on China. In more than half of the cases (33 out of 58), the name of KSM is mentioned as
not available (NA). Without knowing the name of a product, it is not possible to identify
the ITC-HS code and obtain import data. Similarly, in the case of 17 out of 58 APIs, import
quantity is given as NA. This may be due to the limitations in identifying specific ITC-HS
codes for these 17 APIs. Although the report does not explain the reasons for nonavailability of data in the case of KSMs and APIs, it could be due to issues with the
identification of corresponding ITC-HS codes.
Another major constraint is that the same code may contain an API as well as its KSM/DI
or more than one API. For example, the API Ciprofloxacin has three DIs – Ciprofloxacin
Acid, Aceto Phenome, and Cyclopropylamine. ITC-HS code 29419030 covers both
Ciprofloxacin API and Ciprofloxacin Acid DI. The code for Cyclopropylamine is 29213090,
which is the ‘other’ category that includes other products also. The only DI for which a
unique code is available is Aceto Phemone (29143910). Using the code 29419030 we find
that India had imported worth $9.57 million in 2020–21, of which 99.6 percent came from
China. But one is not sure whether India imported the API or its DI. Taking clues from a
study (Bart, Aggarwal, and Singh, 2013) that calculated the import dependence of
Ciprofloxacin and its DIs, based on interviews with manufacturers, we may assume that
much of the import under ITC-HS 29419030 is the DI and not API. The study had found
that only less than 10 percent of the Ciprofloxacin API requirement was in fact met through
imports and the entire requirement of the three DIs was met through imports from China.
A summary of the analysis of 39 products covered under the PLI Phase-I scheme is
presented in Figure 2 and Table 4.

4

An API trader pointed out that for the ease of paperwork at Indian customs authority/ports,
importers usually report the HS 8-digit codes prevailing in the partner country (in our case, China).
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Figure 2: Import Dependence on China (Based on the Average Value of Imports
during 2018–2020 (in %)
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72.1

#Erythromycin Thiocynate [F]

71.5

Other Organic Compounds*****

69.2

Vitamin B1 [F]

66.2

Levodopa [C]

63.9

Dexamethasone [F]

35.1

Aspirin [C]
#1,1 Cyclohexane Diacetic Acid [C]

120.0

29.2
9.4

Source: Compiled by authors from Directorate General of Commercial Intelligence and Statistics (DGCI&S).
Note: (i) Products marked with * indicate that they come under ‘other’ category of respective ITC-HS 4-digit or 6digit codes.
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* Other Heterocyclic compounds include Olmesartan and 7-ACA.
**Heterocyclic compounds with nitrogen heteroatoms include 2-Methyl-5 Nitro-Imidazole (2-MNI),
Carbamazepine, Valsartan, Lopinavir, Atorvastatin, and Telmisartan.
*** Heterocyclic compounds with oxygen heteroatoms include Artesunate, and Losartan.
**** Other antibiotics include Clindamycin Base, Levofloxacin, Ofloxacin, and Meropenem.
***** Other organic compounds include Oxcarbazepine, Ritonavir, and Betamethasone.
(ii) Products marked with # indicate that they are KSMs/DIs.
(iii) Alphabets in parenthesis indicate the technology category of the product. ‘F’ indicates fermentation
based products and ‘C’ indicates chemical synthesis based products.

Table 4: Nature of Import Dependence on China Based on Average Imports during 2018–2020
Import dependence

Number of products

Average total imports into India ($ mn)

More than 90 percent

11

363.4

80-90 percent

1

38.9

70-80 percent

19

2494.4

Less than 70 percent

8

517.4

Total

39

3414.2

Source: Compiled by authors from DGCI&S.

Based on the import data, it is clear from Figure 2 that India’s dependence on China for a
number of products has been substantial in the recent years. India is highly dependent on
China for APIs and KSMs/DIs in many cases. In some cases, the dependence on China is
not that high. In KSMs/DIs, while the entire import of Para Amino Phenol is sourced from
China, only nine percent of import of 1,1 Cyclohexane Diacetic Acid (CDA) is imported
from China. Same is the case with APIs. Our analysis shows that high dependence of more
than 90 per cent on China for imports exists in only in 11 products (Table 4). Nearly threefourths of the imports – accounted for by 19 APIs – displays dependence in the range of
70–80 percent. While the drug security committee finds all these products as highly import
dependent on China, this analysis finds that the import dependence on China is not very
high for all the products covered by the Scheme.
It comes out from this analysis that the technology used for the production of
KSMs/DIs/APIs, i.e. fermentation or chemical synthesis, does not make a difference in the
nature of import dependence. Some reports had indicated that the Indian pharmaceutical
industry is completely lost to Chinese producers in fermentation based APIs and DIs (GoI,
2008). The widely held perception is that dependence is worse in fermentation based
products. This study shows that there are products from both the technology categories
that are highly import dependent as well as less import dependent on China.
5.2. Import dependence in the context of production
This analysis is based on the data on production of KSMs/DIs/APIs obtained from the
Annual Survey of Industries (ASI) conducted by National Statistical Office, Ministry of
Statistics and Programme Implementation, Government of India. We used the
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concordance between the ITC-HS Classification (8-digit level) and National Product
Classification for Manufacturing Sector (NPCMS, 5-digit level) to identify KSMs, DIs, and
APIs in ASI. The same ITC-HS codes of the 41 products that we used for the analysis in the
previous section were used for the concordance. However, we could identify only 18 out
of the 41 products in the NPCMS. We found one-to-one concordance for 12 products. For
two ITC-HS codes (for Gentamycin and Neomycin), a single NPCMS code was matched.
The four antibiotics, namely Clindamycin Base, Meropenem, Levofloxacin and Ofloxacin
corresponding to one ITC-HS code (29419090) were found to have distinct NPCMS codes
at description level. Details of the concordance is given in Table 5.
Table 5: ITC-HS and NPCMS Concordance for KSMs/DIs/APIs
NPCMS Codes

Name of KSM/DI/API

ITC-HS Codes

3521000

Aspirin

29182200

3523000

Acyclovir

29335990

3525023

Ciprofloxacin

3525024

Clindamycin Base

3525029

Dexamethasone

29372200

3525037

Erythromycin Thiocyanate#

29415000

3525040

Rifampicin

29419011

3525045

Gentamycin & Neomycin

3525050

Meropenem

29419090

3525053

Levofloxacin

29419090

3525064

Ofloxacin

3525068

Penicillin G/6-APA

29411010

3525072

Prednisolone

29372100

3525079

Streptomycin

29412010

3525084

Tetracycline

29413020

3525089

Vitamin B1

29362210

3525093

Vitamin B6

29362500

29419030
29419090

#

29419040 29419050

29419090
#

Source: Compiled by authors based on ITC-HS 2017 and NPCMS 2011.
Note: Products marked with # are KSMs/DIs.

Data on the production of 18 products indicate that in the case of many APIs, the
production is substantial and exceeds the total quantity imported, for example,
Ciprofloxacin, Rifampicin, Dexamethasone, Vitamin B1, Vitamin B6 and Aspirin (Figure
3). In some of these cases, such as Aspirin, Dexamethasone, and Vitamin B1, the import
dependence on China is not very high (refer to Figure 2). A comparison of production and
imports in quantity terms finds that in APIs such as Gentamycin and Neomycin and
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Figure 3: Domestic Production and Total Import Dependence in 2017–18 (in tons)

327.8
222.7

Gentamycin&Neomycin [F]

1400.0

Other Antibiotics

3430.6
5649.7

Ciprofloxacin [C]

221.3
2929.6

Rifampicin [F]

100.3
484.6

# Erythromycin Thiocynate [F]

2061.9
109.5
585.2

Tetracycline [F]

0.0
199.2

Streptomycin [F]

46.9

# Penicillin G/6-APA [F]

8335.3
204.4
6.2

Dexamethasone [F]

11.1
48.6

Prednisolone [F]

931.3
315.4

Vitamin B6 [C]

7262.3

Vitamin B1 [F]

332.8
2284.9

Acyclovir [C]

9248.7
4343.5

Aspirin [C]

83.3
0

1000
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Production

4000
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Source: Compiled by authors from DGCI&S and ASI.
Note: (i) Alphabets in parenthesis indicate the technology category of the product. ‘F’ indicates fermentation based
products and ‘C’ indicates chemical synthesis based products, (ii) Products marked with # are KSMs/DIs, and (iii)
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Other antibiotics comprise 4 distinct NPCMS codes to match the trade data where the corresponding HS codes are
same for these antibiotics, namely Clindamycin Base, Levofloxacin, Ofloxacin and Meropenem.

Prednisolone, the domestic production is at par with the total quantities imported.
However, in the case of two KSMs/DIs for which production data is available
(Erythromycin Thiocyanate and Penicillin G/6-APA), we find that imports far exceed that
of production.
This analysis shows that even in the case of some fermentation based APIs – most of which
are reportedly sourced from China – production is taking place in India. And in some
cases, the produced amount is much higher than the total imported quantity. But in the
case of two KSMs/DIs, which are fermentation based, the production is very low as
compared to total imports. This analysis of import dependence based on production data
shows that the total import dependence is not high for some of the products covered under
the PLI Phase-I Scheme. Some of the products for which import dependence on China is
not very high (Figure 2), for example, Aspirin and Dexamethasone, the production in India
is many times that of total imports.

6. Export Performance
The analysis of import dependence based on production has brought in new insights into
the issue of import dependence. An analysis of export performance may also bring in new
insights. In those cases where the import dependence is high, we do not expect much
exports from India. Export details of the 41 products are given in Table 6.
Table 6: Export of 41 Products Covered by the PLI Phase-I Scheme
Name of the Product

ITC-HS
Code

Betamethasone (F)
Oxcarbazepine (C)
Ritonavir (C)
2-Methyl-5 Nitro-Imidazole

Export $ Mn.

Top 3 export destinations in 2019-20

2010- 201711
18

201819

201920

29420090 2233. 878.8
7
29420090

947.6

962.3 USA

Brazil

China

682.2

846.5

875.5 USA

Brazil

Germany

479.1

465.1 Banglades Turkey
h

29420090
(C)#

29339900

92.5

Telmisartan (C)

29339900

Carbamazepine (C)

29339900

Valsartan (C)

29339900

Atorvastatin (C)

29339900

Lopinavir (C)

29339900

Clindamycin Base (F)

29419090 319.3 438.7

Levofloxacin (C)

29419090

Ofloxacin (C)

29419090

Meropenem (C)

29419090

Vietnam
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Name of the Product

ITC-HS
Code

Export $ Mn.

Top 3 export destinations in 2019-20

2010- 201711
18

201819

201920

70.7

447.5

503.9

458.4 Japan

China

Germany

China

Germany

7-ACA (F)#

29349900

Olmesartan (C)

29349900

Carbidopa (C)

29333990

62.8

329.2

393.4

456.2 USA

Acyclovir (C)

29335990

88.1

329.2

319.0

331.4 Singapore USA

Spain

Diclofenac Sodium (C)

29224990

13.8

151.4

198.2

170.8 USA

Puerto
Rico

Canada

1,1 Cyclohexane Diacetic Acid (CDA)
(C)#

29142990

18.0

89.4

128.5

127.7 China

USA

Switzerlan
d

Losartan (C)

29329900

31.6

124.9

123.7

125.9 USA

Germany

Japan

Artesunate (C)

29329900

Levodopa (C)

29225090

9.4

95.7

110.5

109.5 Switzerlan Netherlan Germany
d
ds

Erythromycin Thiocynate (F)#

29415000

91.8

134.3

137.1

103.2 Brazil

Japan

Turkey

Dexamethasone (F)

29372200

19.5

33.1

43.7

43.3 USA

Canada

Germany

Ciprofloxacin (C)

29419030

50.0

24.9

25.1

24.1 Brazil

Iran

Turkey

Vitamin B1 (F)

29362210

0.2

6.6

12.2

12.6 S. Korea

Austria

Egypt

Rifampicin (F)

29419011

5.7

3.2

3.2

9.4

Italy

Thailand

Kenya

Prednisolone (F)

29372100

5.9

8.5

5.2

6.7

Brazil

Mexico

Germany

Sulfadiazine (C)

29359013

0.8

3.1

3.9

4.2

Brazil

Argentina Turkey

Aspirin (C)

29182200

0.6

5.0

3.7

2.5

USA

South
Africa

Spain

Norfloxacin (C)

29419060

2.5

1.4

2.5

1.8

Brazil

Thailand

Germany

Neomycin (F)

29419050

0.0

0.0

0.1

1.1

Brazil

Jordan

Turkey

Tetracycline (F)

29413020

0.3

0.6

1.8

0.8

Turkey

Egypt

Vitamin B6 (C)

29362500

0.0

0.3

0.4

0.4

Iran

Pakistan

Dicyandiamide (DCDA)

29262000

0.1

0.0

0.1

0.1

Germany

UAE

Para amino phenol (C)#

29222913

0.1

0.0

0.1

0.1

China

Brazil

(F)#

29411010

2.4

0.2

0.1

0.1

Philippine
s

Penicillin G/6-APA
Levetiracetam (C)
Clavulanic Acid

(F)#

Streptomycin (F)
Gentamycin (F)

(C)#

USA

29242790 No ITC-HS codes found at 8 digit level
29349950
29412010
29419040

0.06
0.38

0.01
0.02

0.01
0.05

--

Turkey*

Nepal*

--

Iraq*

Nepal*

Source: Compiled by authors using the DGCI&S.
Note: (i) Alphabets in parenthesis indicate the technology category of the product. ‘F’ indicates fermentation
based products and ‘C’ indicates chemical synthesis based products, (ii) products marked with # are
KSMs/DIs, and (iii) * based on export data of 2018-19.
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Table 6 shows the rise in exports of the 41 products included in the PLI Phase-I scheme
over the years and the leading export destinations. The data reveals the changing
composition of exports among the KSMs/DIs and APIs. In the case of most products,
exports have increased between 2010–11 and 2019–20. Export of 1,1 Cyclohexane Diacetic
Acid (CDA) has increased seven times over this period. Irrespective of the technology
orientation of the product, i.e. whether fermentation based or chemical synthesis based,
we see an increase in the exports over the years. A similar observation is made by the
Global Business Reports (2019) in the case of APIs in general that India has increased its
market share over time in API exports and is now a major exporter to all key markets
including China. In fact, in five out of the 39 products, China is among the top three leading
export destinations. The fact that India is import dependent on China and at the same time
China is also a major export destination for some of such products indicates the need of
having a better grasp of the trade dynamics. It may be possible that India is importing KSMs
and DIs and exporting APIs. But this may not be captured by the trade statistics following
ITC-HS codes where the same code may contain API and its DI/KSM. It is also interesting to
observe that Carbidopa, Acyclovir, Diclofenac Sodium, Erythromycin Thiocyanate, and
Prednisolone where the import dependence on China is in the range of 72–80 percent (refer
to Figure 2), India is also an exporter including to highly regulated markets of the US,
Switzerland, and Germany.
6.1. Revealed Comparative Advantage analysis
The revealed comparative advantage (RCA) analysis was done to get a better
understanding of the significance of export of APIs for India. RCA is an index of export
performance of a country with respect to a particular commodity that captures the
comparative advantage of that commodity. The RCA of a particular commodity is
measured by the share of that industry in the country's total exports relative to the
country's share in the total world exports. RCA index may take values from zero to infinity,
with values greater than one indicating the existence of RCA or, in other words, the
product is competitive in global markets. As changes in a country’s total export can have
corresponding changes in the RCA index of a commodity, one needs to be cautious in
interpreting the RCA results. We use SITC (Standard International Trade Classification)
classification 541 (medicinal and pharmaceutical products, other than medicaments of
group 542) for the analysis of RCA. This RCA analysis is based on four key categories of
APIs under SITC code 541 at SITC 4-digit level. We have excluded the other two categories
5416 which includes organs, glands, and their extracts and 5419 which includes goods such
as waddings, gauze, and bandages. Figure 4 shows the trends in the RCA index.
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Figure 4: Trends in RCA for APIs of India and China
RCA Trend for 5411: Provitamins and Vitamins
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Source: Computed by authors based on SITC (Rev. 4) and data accessed from WITS.

In all the four categories of APIs, India has comparative advantage, i.e. the RCA value is
more than one. In three categories, the RCA for India is higher than that of China. In the
case of provitamins and vitamins, in which India’s RCA is lower than that of China,
China’s RCA has been declining and that of India is increasing.
This RCA analysis, although at a more aggregate level, shows that India is better placed in
the export of APIs as compared to China. What explains India’s export performance in APIs,
when it is very much import dependent for APIs, especially on China? There are two possible
explanations for this. It appears that India’s dependence on China is more on KSMs/DIs than
on APIs. This is not to suggest that there is no dependence in the case of APIs. Our analysis
of production and imports (Figure 3) shows that in the case of KSMs/DIs, India’s total
imports is many times that of the domestic production. There may be cases, like
Ciprofloxacin, where imports of KSMs/DIs may get counted as APIs. During our discussions
with the pharmaceutical industry and traders, it came out that India’s dependence is more
on KSMs/DIs than on APIs. The imported DIs are processed into APIs for exports and
domestic use. Cheaper imports of KSMs/DIs from China is helping Indian firms to maintain
competitive edge in the international market. The other explanation is the dual approach of
Indian firms in their supplies to regulated markets and other markets including the domestic
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market. Export to regulated markets (US, EU, etc.) requires meeting of stringent quality
standards. In order to ensure quality parameters for the export to regulated markets, Indian
firms produce KSMs/DIs/APIs in India. This explains the production of KSMs/DIs/APIs in
India (Figure 3) despite high import dependence on China (Figure 2)5. Concerns over the
quality of Chinese imports have been reported on various occasions. For use in India and
other less regulated markets, KSMs/DIs and some APIs are imported, mostly from China.

7. Role of Technology
India’s import dependence on China is on account of price advantage that the Chinese
producers enjoy. Huge scale of operations of Chinese producers, better technologies, and
government support, among other factors, contribute to their competitiveness. As a result,
imports from China are cheaper by 35–40 percent as compared to the cost of production in
India (Bart, Aggarwal, and Singh, 2013; KPMG-CII, 2020). This estimate is based on
interviews of executives from the pharmaceutical industry. As the Indian pharmaceutical
industry is becoming more export oriented, price competitiveness becomes even more
significant. More than half of the turnover of the Indian pharmaceutical industry is coming
from exports now (Figure 5).
Figure 5: Export Intensity of Indian Pharmaceutical Industry (Export % Sales)
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Source: Computed by authors based on ProwessIQ database of CMIE.

India has constraints in matching the scale of operations of Chinese producers. Therefore,
technology becomes very critical for Indian producers for attaining price competitiveness.
5

During our interaction with pharma industry, we got a mixed response on the issue of dual policy
of Indian firms. One executive pointed out that Indian firms pursue this dual policy, whereas
another executive denied any such dual policy.
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The ASI data on R&D that we compiled for the 17 products covered under the PLI PhaseI scheme shows that the R&D intensity is very low (Table 7). There are many
manufacturing units that do not report any R&D spending. If we exclude them, the R&D
intensity is 5 percent in 2017–18. It may be possible that R&D is done at some other location
and production centres of the KSMs/DIs/APIs need not report any R&D spending.
Table 7: R&D Intensity (R&D % Sales) of KSM/DI/API Manufacturers in India
2015-16

2016-17

2017-18

All API producing units

0.01

0.03

0.01

Units undertaking R&D expense

1.9

6.6

5.0

Source: Computed by authors from ASI.

8. Assessment of Key Provisions of the Scheme and
Implementation
The PLI Phase-I scheme for the pharmaceutical sector is one of the earliest schemes aimed
at reducing import dependence and attaining the objective of Atmanirbhar Bharat (selfreliant India). Among the various schemes for the development of the API sector, this
scheme has the highest budget allocation. In spite of that, only 239 applications were
received (including the second round) from an industry that consists of 3000 firms, and
only 42 beneficiaries were selected as against 136 beneficiaries provided in the notification.
Apparently, even after the initial withdrawal by beneficiaries and their replacements, and
finalisation of the beneficiary list (as made available to the public by official notifications),
more beneficiary firms have withdrawn from the scheme. This calls for an assessment of
key provisions of the scheme and the identification of areas where the policy needs
improvement.
8.1. Incorporating measures for the operationalisation of already existing but unutilised
or underutilised manufacturing facilities
One of the important eligibility criteria for availing of this scheme is that manufacturing
facilities should be new (greenfield). It does not consider the option of utilising those
KSM/DI/API manufacturing facilities which are lying idle. It requires all likely
beneficiaries to make fresh investments in the manufacturing facilities, irrespective of
whether or not they have the idle capacity to produce the same product. There are many
firms that used to produce these products but closed down their operations due to cheaper
imports from China. It does not make any business sense for a firm that has unused
manufacturing capacity to invest afresh for the creation of new additional capacity. The
report of the Drug Security Committee and an IDMA white paper (IDMA, 2014) provide a
list of more than 30 firms including Biocon, Torrent, Alembic, HAL and IDPL, which have
wound up the production of fermentation based APIs. The requirement of greenfield
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manufacturing facilities adds to the investment uncertainties of investors and it is not
surprising that only 239 applications were received from among 3000 pharmaceutical firms
in India.
There should be measures for incentivising the operationalisation of such already existing
facilities to their fullest capacities. Covering such facilities in the purview of the PLI scheme
probably would have elicited a better response from the industry.
8.2. Providing more space for micro, small, and medium enterprises
It is reported that micro, small and medium enterprises (MSMEs) account for 70 percent of
the production of pharmaceutical products (TIFAC, 2020) and in the case of APIs, some
reports suggest that the contribution of MSMEs is 70–80 percent of production (Joseph,
2020b) in terms of volume of production. The history of Indian pharmaceutical industry
shows that the focus of the private sector has always been on the formulations and not
APIs. The Hathi Committee (1975), the recommendations of which laid the foundation of
a vibrant generic pharmaceutical industry in India, had looked into this issue and found
that the capital invested to turnover ratio was much lower in APIs as compared to
formulations. As APIs are sold in their chemical names, without branding, large firms have
no interest in the production of APIs and their focus is on branded formulations. Their
production of APIs, if at all, is largely for captive consumption. The MSMEs, which are not
in a position to establish brands, focus on APIs (Abrol, John, and Guha, 2019). Interestingly,
the focus of the PLI Phase-I scheme is on large firms, which are not interested in the
manufacture of APIs. In the antibiotics area, where more than half of the budget for the
scheme is allocated, each of the beneficiaries was required to incur a minimum investment
of Rs 4000 million. This huge amount of investment was required in each of the antibiotics
APIs/DIs/KSMs. Only large companies can afford investments of this scale. This minimum
investment criterion was done away with in the revised guidelines that was issued on
October 29, 2020. However, the number of beneficiaries and the minimum annual
production requirements remain the same. This implies that despite the removal of
minimum investment requirement, only those who have the capacity to invest to achieve
the originally set production goals could avail of the scheme.
We obtained the investment and turnover information of 13 out of the 31 beneficiary firms
from the ProwessIQ database. It shows that all the beneficiaries are large firms. If the new
definition of MSMEs is used, all except one (Sreepathi Pharmaceuticals Ltd) are large firms
(Table 8).
It seems that the focus of policymakers is also to bring in efficiency associated with the
scale of operations by encouraging large firms. While this is a valid consideration, equally
important is the inclusion of smaller firms which are into the KSM/DI/API business in a
major way. The strategy aimed at reducing import dependence and attaining self-reliance
in KSMs/DIs/APIs should have a space for MSMEs.
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Table 8: Size of Beneficiaries of the PLI Scheme (2019–20) (in Rs Million)
Name of the Beneficiary
Aurobindo Pharma Ltd.
Macleods Pharmaceutical Ltd.
Solara Active Pharma Science Ltd.
Hetero Drugs Ltd.
Honour Lab Ltd.
Symbiotec Pharmalab Pvt. Ltd.
Amoli Organics Pvt. Ltd.
Centrient Pharmaceuticals India Pvt. Ltd.
Optimus Drugs Pvt. Ltd.
Karnataka Antibiotics & Pharmaceuticals Ltd.
Hindys Lab Pvt. Ltd.
Rajasthan Antibiotics Ltd.
Sreepathi Pharmaceuticals Ltd.

Gross Fixed Assets
61809.1
18045.0
15740.3
7791.7
3658.6
3090.1
2988.4
2636.7
1391.1
972.0
767.9
726.5
411.5

Sales Turnover
133707.7
66289.1
13256.4
18424.8
13045.0
5311.9
5139.9
14901.7
3595.2
4383.6
2025.0
2044.8
845.3

Source: Compiled by authors from ProwessIQ, CMIE.

8.3. Making technology the key aspect of the policy
Technology plays a very crucial role in reducing import dependence as Indian producers
have constraints in overcoming some of the advantages of Chinese producers like scale of
operation and climate6. Without appropriate technology, API manufacturers in India
would not be in a position to beat their Chinese counterparts in pricing. According to a
KPMG-CII report (KPMG-CII, 2020) the only advantage that Indian API manufacturers
enjoy vis-à-vis their Chinese counterparts is in cost of labour 7. As a result, the import of
APIs from China is 35–40 percent cheaper, in general, as compared to the cost of
indigenously produced APIs. China’s growth in fermentation-based APIs and
intermediates was primarily on account of development of cost-effective production
technologies. Chinese firms use cheaper raw materials like cauliflower for fermentation
while producers in India still use glucose and lactose as raw materials using sub-merged
fermentation technology. This technology also requires bioreactors, which are costly
machinery, for fermentation.
There is no scheme dedicated to the development of technologies required by the API
sector. The Pharmaceuticals Technology Upgradation Assistance Scheme (PTUAS)
supports only the upgradation of manufacturing infrastructure to meet the WHO-GMP
standards by the MSMEs. Similarly, the Pharmaceutical Promotion and Development
Scheme (PPDS) aims at promotion, development and export promotion in Indian
pharmaceutical industry by facilitating participation in seminars, conferences and
KPMG-CII (2020) points out that most Chinese plants have 10 times more overall capacity as
compared to most plants in India.
7 However, during our interaction with the industry, one executive pointed out that India does not
have labour cost advantage anymore.
6
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exhibitions. These schemes are not aimed at the development of new technologies that
would make API manufacturing more cost-effective, and the PLI scheme does not
endeavour to fill this gap.
Another challenge on the technology front is to improve the quality of engineered strains
used in the production of KSMs/DIs/APIs. The TIFAC Study (TIFAC, 2020) points out that
more research needs to conducted in the area of strains for fermentation based APIs. The
R&D on strains needs to be a continuous process as they tend to become obsolete fairly
quickly. During our interaction with the industry, it was pointed out that strains need to
be replaced every two-three years. Better quality of strains is another factor that gives an
edge to Chinese producers. According to Bart, Aggarwal, and Singh (2013), “the
availability of best-in-class technology enabled Chinese players to improve strain yield by
10 to 15 percent, and reduce their raw material costs by 3 to 4 percent.”
Measures are required to develop new technologies which will enable the producers to be
price competitive. The public sector research laboratories under the CSIR network should
be tasked with the development of new green and cost-effective technologies for the
production of APIs. Production of APIs and intermediates from wasted vegetables and
food grains need to be explored as tonnes of vegetables and grains are wasted in India. A
process technology developed at the University of Calicut, Kerala, for the production of
Penicillin from waste fruit shows that the cost of production can be reduced by one-third
as compared to conventional fermentation technologies (patent application number
201841005087, dated February 10, 2018)8. Such technologies developed at our academic
institutions need to be identified and assimilated into API manufacturing efforts. This
indicates the need of having a better academia-industry linkage.
8.4. Adopting an integrated and holistic strategy
The history of development of indigenous pharmaceutical industry in India shows the
significance of an active industrial policy that goes in tandem with trade and science &
technology (S&T) policies. This PLI Phase-I scheme remains as a standalone measure
without being connected to other relevant policy measures. In the absence of a holistic
framework, the investment uncertainties facing the investors do not get addressed. The
most important uncertainty for investors would be whether they will be able to compete
with Chinese producers in terms of price.
This study brings out that in many cases of products covered under the PLI Phase-I
scheme, there is substantial production in India (production exceeding imports) and
export is also taking place. In those cases where production taking place in India and at
the same time import dependence is high, tariffs should be used as a measure to discourage
imports. For example, antibiotics is an area where there is substantial production in many
cases and at the same time import dependence is also high. India’s applied tariff on
8

Based on interaction with the inventor.
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antibiotics (ITC-HS 2941) is 7.5 percent whereas the bound rate is 40 percent. This leaves
sufficient space for India to use tariff measure to discourage imports and encourage
domestic production. And, in those cases where dumping is taking place, anticountervailing duties can be imposed.
Raising tariffs without ensuring that production in India is scaled up cost effectively, the
price of medicines in India will increase, which in turn will impact exports. Therefore, the
strategy should have a technology dimension aimed at the development of green and costeffective technologies that can provide Indian manufacturers with a competitive edge.
The policy should have a holistic approach in terms of the products covered in the scheme.
The PLI Phase-I scheme does not include in its purview the solvents and chemicals that
are needed in the manufacture of APIs. The TIFAC study (TIFAC, 2020) points out that
India is dependent entirely on China for chemicals and solvents used in the production of
APIs. According to the same study, India does not have the technology, plants, and
infrastructure in place to manufacture them cost effectively and in a less polluting manner.
Production in India will be 15 percent costlier than imports from China.
8.5. Bringing public sector enterprises into the strategy
It is high time we leave the private sector to focus on their area of interest – formulations.
Unless the formulations segment is well taken care of, it may also face the fate of the API
industry and the 'Pharmacy of the world' tag may become a thing of the past. The Indian
pharmaceutical industry has undergone a major transformation since the 1990s and now
more than half of the turnover is coming from exports. China is considerably enhancing
its presence in the global generic drug market, pausing a challenge to the Indian
pharmaceutical industry. During the last ten years, from 2009 to 2018, the share of China
in the global export of formulations (as captured by ITC-HS codes 3003, 3004, and 300220)
has grown at a compound annual growth rate of 15 per cent as compared to 11 per cent of
India. While the share of India in global exports of formulations doubled during this period
to reach 3.6 per cent, the share of China increased three times and reached 1.2 per cent.
What is more significant is that China has managed to export more than one-third of its
exports to the regulated markets of EU and North America, where the regulations are most
stringent. The share of these destinations in China's exports increased from 19 per cent to
36 per cent during the same period. This shows that after placing its foot firmly in APIs,
China is focusing on formulations.
Who then should produce the KSMs/DIs/APIs? The task of manufacturing of those APIs
in which the private sector has no interest should be entrusted to the public sector
enterprises (PSEs). There are five central PSEs in the pharmaceutical sector, which had
played an important role in establishing the API manufacturing capability in India during
the 1970s and 80s. PSEs such as HAL and IDPL have huge capacities for the production of
APIs which are kept idle. Instead of treating PSEs as a liability, they need to be strategically
utilised. The International Monetary Fund (IMF), which generally promotes privatisation,
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has highlighted the significant role played by state-owned enterprises (SOEs) in the
development of industrial sectors, especially in developing countries (International
Monetary Fund, 2020). It points out that such strategic use of SOEs is justified as a measure
to correct market failures. There is one central PSE, Karnataka Antibiotics & Pharmaceuticals
Ltd, in the list of beneficiaries for the production of Penicillin G/6-APA. It shows that PSEs can
be tasked with the production of KSMs/DIs/APIs.
8.6. Addressing the monopoly situations that may arise in some products
The scheme was designed in such a way that a few firms would meet the entire production
targets. Given the lukewarm response from the industry, only 42 beneficiaries were
selected out of the 136 beneficiaries provided in the notification. In 24 out of the 35
products, where beneficiaries have been identified, there is only one beneficiary each. And,
in some cases the same firm is the only beneficiary in more than one product. For example,
Natural Biogenex is the only beneficiary for Betamethasone, Dexamethasone, and
Prednisolone. Similarly, Honor Lab is the only beneficiary for Valsartan, Lopinavir and
Levetiracetam. This can lead to a monopoly situation in many products and the PLI
beneficiary may be in a position to decide on the distribution of KSMs/DIs/APIs to the
exclusion of some. The Competition Act of India may be able to take care of such situations.
However, relying on a single firm to develop manufacturing capabilities in crucial product
areas can turn out to be unwise as any change in the decision of the management can affect
the supplies. Bringing MSMEs also into the focus of the policy is significant in this regard.
8.7. Focus on products that are of interest to the private sector industry
The five products for which no beneficiary is identified yet (or no application was received)
are all antibiotics; four are in Target 2 and one is in Target 3 9. Our interaction with the
industry brought out the point that Neomycin, Gentamycin, Tetracycline and Clindamycin
Base are APIs that are used very little by the industry. This, probably explains the lack of
interest of firms in applying for PLI scheme in certain products. Although some APIs may
not be of much interest to the private industry, they may of great significance for public
health. In such cases, PSEs should be tasked with the production of APIs and their KSMs
and DIs.
8.8. Developing a proper data system to capture export, import, and production of
KSMs/DIs/APIs
There are limitations in capturing the nature of import dependence, due to lack of data. It
is important to capture whether the dependence is on DIs or APIs to adopt appropriate
policy measures.

9

For details see Annexure 1.
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In some cases, the same ITC-HS code contain the DI and API as in the case of ITC-HS code
29419030 which covers both Ciprofloxacin API and Ciprofloxacin Acid DI. This makes it
difficult to make out whether the trade is in DI or API.
Many APIs come under ‘other’ category at 8-digit level of ITC-HS classification. For
example, the ITC-HS code 29339900 contains six out of the 41 products covered under the
PLI Phase-I scheme. This code also contains many other products. Therefore, it is not
possible to get an idea of export and import of each of the product included under this
code. In fact, 17 out of the 41 products (42 percent) are in the other categories. As countries
have the flexibility in assigning codes at 8-digit level, an attempt needs to be made to assign
unique codes to each product, to the extent possible, to make the policymaking process
more evidence based.
In many cases, the name of KSMs imported is not known. The report of the Drug Security
Committee – based on which this PLI scheme is launched – provides a list of 58 APIs and
their KSMs for which India is heavily dependent on China. In more than half of the cases
(33 out of 58), the name of KSM is mentioned as ‘not available.’ Without knowing the name
of the products, it is not possible to identify their ITC-HS codes and get the trade data.
Lack of availability of product-wise production data is another limitation for developing a
sound understanding of import dependence. This study has identified a method for
obtaining product-wise production data from ASI using the concordance between ITC-HS
8-digit and NPCMS 5-digit. Using this method, one will be able to compile the production
data only if product-wise unique ITC-HS code at 8-digt is available.

9. Concluding Remarks
The Phase-I PLI Scheme in the Indian pharmaceuticals sector was a major step in the
direction of reducing import dependence in the area of APIs and their DIs and KSMs. As
this scheme was launched at a time when countries were strategizing to identify new
sources of supply of APIs, it was expected that the scheme would generate a lot of interest
both within India and outside India. However, the response of the industry to the scheme
is not encouraging. Only 239 applications were received from an industry consisting of
more than 3000 firms. There was no application at all in some cases. And, some of the
beneficiaries have withdrawn from the scheme.
This study which looked into the reasons for the lukewarm response of the industry also
analysed the nature of import dependence. It is found that in some of the products covered
by this scheme, the import dependence is not high and domestic production is many times
that of imports. Such products should not have come under the purview of this scheme. It
appears that in some cases, the dependence is actually on KSMs/DIs and not APIs; but one
is not able to make this out clearly due to limitations of data.
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The manner in which this scheme is implemented does not create investor confidence.
Given that the Indian pharmaceutical industry is an export oriented one, with more than
half of the turnover coming from exports, firms’ willingness to invest in production will
be tied to their ability to produce competitively. However, there is nothing much in this
PLI scheme that would ensure price-competitive production. The insistence on greenfield
facilities, when existing manufacturing facilities are either closed down or operating at a
fraction of their installed capacities, only added to the risks of investors. The scheme
should have given priority to operationalising existing plants to their full capacity.
This scheme also included some APIs which are not widely used in the market. They are
of no interest to the private sector. At the same time, those APIs are important for public
health. In such cases, it is better to engage public sector enterprises for their production.
Currently this scheme stands as a standalone policy measure without connection to other
relevant policy measures. Given the nature of import dependence on APIs, attaining selfreliance in APIs calls for an integrated industrial policy approach. This PLI scheme needs
to incorporate within its purview elements of trade and technology policies. Such an
integrated and holistic approach will address the uncertainties that the investors face and
encourage investment in production in India.
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Annexure 1: Summary of PLI – Phase 1 Scheme in Pharmaceuticals
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Pvt. Ltd.
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Pvt. Ltd.
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Pharma Industries
Ltd.

•Optimus Drugs
Pvt. Ltd.
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na
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Pharma Ltd.
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Antibiotics &
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2
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Sciences Pvt. Ltd.
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•Sadhana Nitro
Chem Ltd.
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Chemicals Ltd.

• Emmennar
Pharma Pvt. Ltd.
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•Saraca
Laboratories Ltd.
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4

4

4

4
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1

3

3

2
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(Rs.Cr)

•Hindys Lab
Private Limited
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Private Limited
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Pharma Industries
Pvt. Ltd. #
•Honour Lab Ltd. #
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Pharmaceuticals
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4

4

4

4

4

4

4

4
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7
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30
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10
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1

3

1

1
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1
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840

1050
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29.12
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18
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Committed
Investment by
Selected
Beneficiaries
(Rs.Cr)

•Anasia Lab Pvt.
Ltd.

•Honour Lab Ltd.

• Hetero Drugs
Ltd.
• Chemex Global
•Surya Life
Sciences Ltd.

•Hetero Drugs Ltd.

•Honour Lab Ltd.

• Kreative Actives
Pvt. Ltd.
• Amoli Organics
Pvt. Ltd.
•Vapi Care
Pharma Pvt. Ltd.

•Sreepathi
Pharmaceuticals
Ltd.

•Hetero Drugs Ltd.

•Dasami Lab Pvt.
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•Centrient
Pharmaceuticals
India Pvt. Ltd.
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Application
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Antibiotics
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Valsartan

Norfloxacin

136

4

4

4

4

4
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4
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Therapeutic
Category
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5
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4
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1

1

1

1

1

2

2
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94368
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300
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5588.46

15.51

26.88

40

38.7
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44.58
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54.37
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• Globela
Industries Pvt.
Ltd. #

•Honour Lab Ltd.

•Andhra Organics
Ltd.

•Andhra Organics
Ltd.

• Surya Remedies
Pvt. Ltd.

•Dasami Labs Pvt.
Ltd.
•Hetero Drugs Ltd.

•Anasia Lab Pvt.
Ltd.
•Andhra Organics
Ltd.

• Anasia Lab Pvt.
Ltd.
•Rajasthan
Antibiotics Ltd.

Yes

No

No

No

No

No

No

No

Details of Beneficiary
Application
Firms
Reinvited After
the First Round
(withdrawal +
vacant slots)

Source: Compiled from Press Releases of Ministry of Chemicals and Fertilisers on Approvals Accorded under PLI-1 scheme and notices on re-invited applications
by Department of Pharmaceuticals, Ministry of Chemicals and Fertilisers.
Note: (a) * data in a/b/c format indicates Year 1–4/Year 5/Year 6 in that order, (b) # beneficiaries identified in the second round, (c) @ the figure 50 is the total number
of beneficiaries of Phase-I PLI scheme and the figure 57 includes those seven beneficiaries who withdrew from the scheme in the first round, and (d) the
committed production capacity and investment by beneficiaries also include that of the seven firms that withdrew from the scheme in the first round.
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