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Foreword
|

India was one of the early countries thot recognised the potential of
biotechnology and its power to bring innovative products to solve the
prablems of humanity. DBT was set up in 1986 to harness this potential.
In mid 2000s DBT initiated focused industry programmes thot nudged
the industry, in PPP mode, to invest in R&D, In 2012, DET established
BIRAC with the chief gool of developing the indian biotechnology
fndustry and ushering a US5100 Billlon bioecaonomy by 2025.

The flagship "Make in India” programme of the Indian Government,
which was lounched in 2014, aims to propel manufacturing excellence
in 25 sectars. Appropriotely two of the sectors, pharmoceuficals and
biotechnolegy, have been identified amongst the 25 which will impact
nation’s health, food and energy security and environment.

tndia’s current strengths lie in chemistry, biclogy, engineering and IT.
The combinatorial power of these will impoct biomanufacturing
especially ‘High Value' bio-manufacturing in several areas identified in
this report such as biosimilars, vaccines, biopolymers & bioindustrial,
agribiotech and Bio-IT.

Itis important to note that the concept af ‘Make in India” s a continutm
and begins from support to innovation gcross the value chain of
product development- from ideation, proof-of-concept, validotion,
scale and commercialization. Anchoring this foundational concept,
BIRACs progrommes span the product development value chaim and
have been successful in extending support ta biotech startups, SMEs
and large companies resulfing in 35 products in the market,

This report has identified key areas which are of importonce for
achieving our targeted goals of US 5 100 billion by 2025. The
Recommendation for certain Policy initiatives and actions to be token
for strengthening the ecosystem are Important and we will take
necessary steps as distilled in the way forward. DBT and BIRAC are
cornmitted to the success of the ploneering ‘Make in India’ programme

through o sustained joined-up effort from all stakeholders,

Prof. K. VijayRaghavan
Secrétary DBT and Chairman BIRAC
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Preface
R

Biotechnalogy sector has a major rale to play in the flagship "Make in
India’ progromme aof the Government of India that was launched in
2014 since it addresses all ospects of the country’s needs- be it
affordable medicine, food and energy security as well as clean
envirgnment. The Department of Bictechnology (DBT) ond BIRAT hove
set a target to achieve US5100 billion by 2025. To achieve this
ambitious target, biomantfacturing in india will play a major role.

OBT has established o ‘Make in India Facilitation Cell" at BIRAC with the
air-of co-ordinoting various activities in the realm of Make in India.
This report is an outcome of our need to understand the various

opportunities for India can leverage in biotechnology within the'Make
in India” umbrella, the current and emerging challenges and the policy
instruments needed for the way forward. The report prepared by PwC
hos identified key areas of growth especially in the ‘High Value’
Manufacturing in Biosimilars, Vaccines, Regenerative Medicine, Bio-1T,
Bioplymers, Biofuels & Enzymes and Agribiotech including Secondary
Agriculture,

A sustained focus to ‘High Value’ manufocturing along with support to
innovative R&D is a 360%approach that India should embark upon. This
will nat only create a pipeline for navel high quality products and allow
Sor securing of intellectuol assets through patents, but also improve
manufacturing processes and boost ancillary industries.

DBT along with BIRAC is committed to wark alongside all aligned
partners to in the endeavour to create an innovation driven biotech
ecosystem and amplify the growth of Indian biotechnology to global

excellence.

We hope that these recommendations would be useful to develop a Key
Action Plan for achieving our desired goal of India hecoming o Global
Biotech Hut.

Dr. Renu Swarup
Senior Adviser, DBT and MD, BIRAC
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Overview

ol

Make in India infbiative gims to spur India’s economic growth by the
creation of new jobs, exponding export revenues, increasing FOI
inflows, substituting imports and enhancing innovation. Biotechnology
industry which includes Bio-pharmaceuticals, Bio-services, Bio-
Agriculture, Bio-Industrials and Bio-IT is one of the focus sectors under
the Make in India initiative,

The biotechnoelogy industry has been playing animportant role through
the manufacture of low-cast vaccines, contract research for bio-
pharmaceuticals and helping India achieve food security by enhancing
yield from Indio’s farmlonds. Government of Indio has set an ambitious
target af USS 100 Billion for the Biotechnology industry by 2025.

This report looks at the evolution of the Indian Biotechnology industry
in the lost decade. Global opportunity for various constituent segments
of Biotechnology in 2025 is also detalled. Opportunities for High value
manufacturing to ochieve the objectives of Make in India hove beén
identified. The report looks at challenges which Indio needs te oddress
if the Global Opportunities for Biotechnology have to be realized in

practice.

The report then compares and contrasts the funding options and tax
and fiscal incentives available in India with nine countries viz Ching,
Finland, Germany, fsrael, lapan, Singapore, South Korea, United
Kingdom and the United States of America. Specific tax and fiscal
incentives which will help the growth of Biotechnology industry in India

We thank BIRAC for collaborating to bring out this report and the
National and International experts who provided us inputs for the

reports.

Mr. Sujay Shetty
Partmer and Pharma Lifesciences Leader
PwC India
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1. Introduction

In the recent economic downturn, India is a shining star in the world economy which
has seen unprecedented challenges since 2008, With its prowess in information
technology and technalogy enabled services, India has emerged as the fastest growing
large economy in 2015, India looks to embark upon an 8-10% growth trajectory over
the nextdecade.

Biotechnology is a key component of India’s growth story. The Green Revolution
enhanced the yield from India’s farmlands and enabled us to achieve sélf-sufficiency in
food production. The White Revolution and the use of modern animal hushandry
meéthods helped India become a milk-surplus nationand enhance nutrition levels, The
Indian pharmaceutical Industry through its process Innovation has made low cost
manufacture of pharmaceuticals possible which has helped improve health status in
India and other developing countries. India’s growing energy needs especially in rural
areas have been faciiitated by increase in biomass based energy production,

In 2012 ABLE and DBT along with BIRAC released a Roadmap Report for India’s
Biotechnology industry setting an ambitious goal of USD 100 Billion revenues by the
year 2025 Gowvernment of India also published the National Biotechnology
Development Strategy document in December 2015 which {dentifies the guiding
principles for growth of the Biotechnology industry in India and also the instruments
through which the principles will be implemented

Entrepreneurial skills have contributed to India’s economic growth in the last 25 years,
Inan effort to capture and stimulate these entrepreneurial skills, Government of India
launched the Startup India campalgn in Jamuary 2016. This initative aims o nurture
innovation and startups in India and is expected to contribute t© employment
generation and economic growth. This initiative is particularly relevant for
Biotechnology in India since the growth of the global Biotechnology industry has also
been fueled by startups.

India's economic growth has been driven by the services sector which today
contributes approximately 55% of India's GDP. Realizing the importance of
manufacturing sector in India's economy, Government of India has launched the Make
in India initiative in September 2014. This inidative aims ta grow the manufacturing
sector by 12-14% per annum leading to an increase in the contribution of
manufacturing in India’s GOP from 16% to 25% and creating 100 Milllon additional
jobs by 2022, Biotechnolagy Is one of the focus sectors in the Make in India initiative.

This report explores various tools deployed by technologically advanced countries
such as the USA, UK, Japan, Germany, Singapore and lsrael. The report has identified
common themes across these countries,

This report aims to landscape the opportunities in the Biotechnology sector in India,
challenges faced by SMEs and startups, reforms needed to enhance access to capital
for Indian startups and SMEs, fiscal and tax incentives 1o be offered by Government
which will enhance Bigtechnology manufacturing in india.

The report has identified major areas for high value manufacturing in the hiotech
sectorwhich will propel its growth in the future.

T TETTvvvccvcccccccccmccmvumcuccumvumcuvcumcuccumcamcomcomcomscm Report 2018 19




2. Biotechnology Industry:
Global and Indian Landscape

Biotechnology industry in India has been on a steady growth trajectory, From humble beginnings and USD 1.1 Billion revenues
in 2005, the industry has grown to USD 7 Billion revenues at a CAGR of 20% in the last ten years and |s expected to reach USD
11.6 Billion by 2017, The industry would need to shift to a higher growth trajectory (20% +) over the next 10 years to meet its
ambitious target of LISD 100 Billion by 2025.

The Indian Biotechnology Industry is categorized into Biopharmaceuticals, Bioservices, Bioagriculture, Bioindustrial and
Bioinformatics including Biol T & Systems Biology.

Biotechnology Revenues
232 =
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Key segments in the Indian Biotechnology industry include

Biotechnology

Biopharmaceuticals Bio-sarvices

Bio-agriculture Bio-Industrials Bio-IT:

—
-

Hybrid Seeds

Bicloglcs/ Contract =
Biosimilars Manufacturing
Clinical
Research

Insulin -

Industrial

Vaccings s Bio-fertilizers

Enzymes

Big-pesticides

Regenerative
Medicine
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Biotechnology Segments

2.1. Bio-Pharmaceuticals
2.1.1, Bio-Similars

Market Dynamics

Globally, market from Biopharmaceutical preducts has
grown from USD 78 Blllion in 2006 to USD 179 Billion in
2014 and Is expected to reach USD 278 Billion in 2020,
Share.of Biclogic drugs in global prescription sales has also
improved significantly from 14% in 2006 to 23% in 2014,
Going forward biclogics are expected to contribute
approximately 27% to the global prescription sales in 2020,
Also, the “Number of Biotech products in top 100" has been
doubled between 2006 and 2014 (from 21% in 2006 to 44%
in 2014}, In terms of contribution to new products
approved by USFDA, share of new Biologic drugs appraved
by USFDA was40% in 2014,

g Biosimilars constitute the
biggest growth opportunity for
Indian bio-pharmaceutical

industry %‘;

* Blo-Pharmaceuticals

* Bio-Services
-Bio-Agnculurs

B Bio-Industrials

o Bio-lbfifiatics, Sysiems Biols

Given the immense growth of Biologics products and payer
pressures, opportunity for Biosimilars is quite evident and it
has attracted variety of players in making investments In
the sector which has given rise 1o higher competitive
intensity,

Currently approximately 125 biosimilars are under
developrment for top 5 key biologic products which are set
to lose patent exclusivity, Players vying for the opportunity
include Innovator companies such as Phzer, Novarts,
Merck, Amgen etc; large genenc players such as Mylan,
Teva, Actavis; DRL, Cipla; Emerging market players such as
Biocon, DRL, Celitrion etc and other players such as Fujifilm
and Samsung.

Current state of play Indifferent markets

The WIS approved its first biosimilar product in March 2015
after issuing the guidelines in 2014, 12 products are
expected to lose patent exclusivity In LS by 2020 and
bigsimilars are expected to form 4%-10% of the biologics
market by the end of this decade.

EU was amongst the first to |ssue and approve biosimilar
products and till 2015 it had approved 19 biosimilar
products for 9 separate branded biologic products. Going
forward biosimilar for complex biologics such as mabs are
expected to drive the growth In the EU market. lapan,
another developed market with important ocpportunity,
has also approved B biosimilar products till now.

A Report 2016 | 11



Biasimilars has seen higher adoption in Emerging markets
suich as China {350+ products) and India (50+ products) and
thistrend is expected to continue inthe near future;

Opportunity size

Size of the Global biosimilar market |s predicted to reach
USD 25 Billion in 2020 and it depends largely upon the
uptake of biologics in the .S, market as it is largest market
for biological drugsin the world,

»  Domestic market opportunity: India has 50+ approved
Biosimilar products and current market size of biologic
products is USD 0.92 Billion. The Indian market for
Biosimilars s expected to reach USD 2.2 Billion by
2025,

* Exports apportunity: approximately USD 70 Billion
biclogics drugs would go off patent between 2016 and
2020, which lsasignificant opportunity for exports,

Intrinste strengths with India

Indian companies have significant experience in exporting
pharmaceuncal preducts to the regulated markets hence
understand the stringent regulatory requirements,
however, capturing biosimilar opportunity would require
very high level of preparedness. [ndian companies have
already |aunched biosimilar products in the emerging
markets and are key players in those markets e.g. DRL
generated USD 94 Million between 2012 and 2015 by
selling biosimilars in the Emerging markets, They have also
been successful in securing partnerships with big pharma
and leading generic companies for manufacturing/
development of biosimilars {e.g. Rache-Emcure, Biocan-
Mylan, DRL-Merck KGaA).

Attracting investment in the sector

Given the requirements with respect to the fnancial,
manufacturing and- regulatory capabilities, this sector
appears more amenable to IargE'E’Stab.liS‘hEd players hence
focus of the programs should be attracting them to invest

1. Help creating large industry parks with shared
infrastructure e.g. Singapore Biopolis park where

% * Indian companies have significant
experience in exporting
pharmaceutical products to the
regulated markets hence
understand the stringent

regulatory requirements %" ]
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appraoximately 40 multinational companies have
started their research operations.

2, Eliminating duty on import of large critical equipment.

3. Bringing clarity to regulatory guidelines, making the
approval pathway at par with developed market
pathways such as those in EU and US.

4. Making the tax incentives more relevant and attractive
for Biosimilar companies. Current Incentives in
mantfacturing allow 100% tax exemption for first 5
years when companies don’t make any profits
whereas Bionexus scheme in Malaysia-allows tax
exemption for 10 years after company has started
making profits.

5. Support for skill upgradation in the sector: Most of the
courses are geared towards Science and R&D. There is
a very little focus an Processes and Unit Operations,
hence there is very littte knowledge of manufacturing

‘amongst job aspirants, Programs can be designed to
bridge this gap. Companies can help with curriculum
design and on the lob training and Government
programs can support with Stipend for the students,
Academia-Industry-Government partnership for these
programs e.g. 'Workfarce Training Fund' at
Massachusetts which provides grants up to USD
100,000 to improve-the skills of new or incumbent
workers.

2.1.2. Vaccines
Opportunity size

Globally vaccines are a USD 30 Billlen market. The indian
vaccine market is valued close to INR 20,000 crores
{approximately USD 3 Billlon) with two-thirds being
exported. With a growth rate of 10-15% over the next
decade the Indian vaccine market has the potential to be an
USD 8-12 Billion dollar industry by 2025, With 2/3rd
coverage achieved under the Universal Immunization
Program (UIP), there is sufficent domestic demand that
neads to be catered. Apart from UIPs, penetration of
optional vaccines can also be evaluated. This would require
awareness drive to increase demand.

Intrinsic strengths with India

India has 12 major manufacturing facilities which
manufacture vaccines which are used in 150 countries
acrogs the world. 16 vaccines manufactured by Indian
companies are prequalified by WHO and exported through
United Mations agencies and India Is the leader In the
supply of DPT and measles vaccines




Attracting investment in the sector

Apart from demand generation; there are efforts required
in the following areas ta increase the overall capacity and
capability in the vaccine sector:

1. Diversification of vaccine portfolio to meet local and
global needs

Historically India has focused on vaccines under the
immunization programs, The focus has been on
volumes and low cost vaccines. But recently there are
two things which India has done— developed Rotavirus
vaccine and ventured into pentavalent vaccine in the
Universal Immunization Program. Apart from the
volume game, India also needs to strengthen its play in
vaccines of future, such as PV, Pneemococcal vaccine
etc, Apart from this India needs to develop capabilities
to address the immunization needs of other countries
and leverage it as growth opportunity

2. Being globally compétitive with emergence of new
players

With countries like China, South Korea also emerging.

as strong players in this market, it is important to keep
the Indian vaccine manufacturing globally
competitive. Regular industry government interaction
is required to identify areas which can lead to potential
cost Inpcreases and render lndian Industry
uncompetitive. Steps to reduce such risks through
partnerships (Government-Government, Indian
players-MNC etc), subsidies, Incentives etc should be
evaluated an a regular basis,

3. Regular review of Regulatory environment to ensure
ease of vaccine development and manufacturing

There have been steps taken to ease approval
timelines. The potential in this sector would require a
continuous review of regulatory processes in
conjunction with the industry to ensure fasterapproval
timelines for trials, products, UIP inclusion ete:
Handling of Living Maodified Organisms and handling
bio-hazard risks also need to be strengthened.

4, Accelerste talent development in vaccinology and
immunology
A comprehensive and deep understanding of
Immunology is needed for implementing successful
immunization programs. There is a demand-supply
‘mismatch between the people trained in vaccinology
and immunalogy and the available talent in India.
Accelerating talent development In vaccinology and
immunology is the need of the hour,

Implemeénting immunization programme cannot be
sagregated from the knowledge-base’ in immunology.
The number of trained people in:vaccinology and
immunology in India is less than what country of this
size requires. Globally, the practice of immunology has
slowly become part of vaccinelogy; however, in India
thereis still limited focus on training in vaccinology and
Immunology.

2.1.3. Insulin

Market dynamics

Globally diabetes is one of the most prevalent disorders.
The burden of diabetes in India is very high and increasing,
It is estimated that India will have more than 100 Million
diabetics by 2030. At the same time it is estimated that
close to 50% of the cases are undiagnosed indicating the
enormity of the problem,

Opportunity size

The global anti-diabetes market is worth more than USD 50
Billlon growing at approximately 15% of which Insulin is
close to USD 28-30 Billion in 2015 and is expected to reach
LISD 57 Billion by 2025, The anti-diabetes market of India is
close to USD 1 Billion of which Insulin Is worth
approximately USD 250 Million. The diabetes market is
growing at a CAGR of +20% and insulin market is growing at
approximately 16%. With the current growth rates, the
damestic insulin market has a potential to reach USD 1
Billlon by 2025. However given the Increase in patient
population and the fact that close to 50% of the cases are
undiagnosed, the domestic market opportunity (s much
more. At the same time, there is a significant global
opportunity that can be tapped by Indian players. The

‘recent approval of Biocon's Insulin Glargine in lapan is a

positive signalin this regard.
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Attractinginvestmentinthesector

To tap the opportunity, there are few steps required to
addressthe challengesinuptake of Insulin:

1. Reducethecostoftreatment with Insulin for patients

Insulin (bulk or finished) is predominantly imparted in
India. The cost of treatment with insulin is high. Steps
to reduce the cost to patient like co-pay for insulin,
incentives for local manufacturing (for both domestic
and - global market) and reducing cost of import
eliminating import duty on insulin which today
attracts 10% duty in addition to counter-vailing duty
(CVD), special CVDcan be taken.

2. Directresearch efforts to improve patient compliance

Insulln. needs to be taken on regular intérvals,
Research efforts in the direction of long acting insulins
can increase patient treatment compliance.

3. Direct research efforts to ease storage conditions for
Insulin

Insulin needs to be stored in refrigerator. Insulin stored at
room temperature lasts approximately one month.
Research efforts to produce insulin suitable for storage in
ambient conditions can be taken,

2.1.4. Regenerative Medicine

Market Dynamics

The regenerative medicine market can be categorized Into
three major categories: tssue engineering,
biomaterials/blomelecules, and stem cell therapy. Rise in
prevaience of chronic disease is driving the demand for
regenerative medicines whereas technological advancesin
cell therapies and scaffolds are enabling fulfilment of the
demand, for example, use of tissue engineering along with
3D bio printing can prove move effective for reconstructive
surgery. Ethical issues and lack of clinical data to establish
the safety, guality, and efficacy of regenerative medicines
are the main challenges restricting the growth of this
sectar,

Current state of play in US market

Gene therapy: There is no marketed product as of now
but there are about 50 companies in the field of gene
therapy

+= Cell based immunotherapy: 1 marketed product

* Stem cell and progenitors cell-based therapeutics:
9 marketed products

14 | Report 20 6

= Primary cell-based therapeutics: 17 marketed
products

Opportunity size

Size of market for Regenerative medicine in the U5 was
USD 1.7 Billion in 2015 and it is expected to grow to USD 7
Billion in 2020 (CAGR approximately 33%). Stem cell
banking market in India is expected to grow from USD 95
Million in 2014 to USD 473 Millionin 2019

Attracting investment in the sector

1. Fuhding the research and development prograrms: As
this is a research intensive field, funding research is
one of the pre-requisites for driving the growth of this
sector. For example, in the US, seven federal agencies
led by NIH, funded USD 2.89 Billion in regenerative
medicine research during the peried 2012 -2014,

2. Establishing the approval pathway for newer category
of products and approval of products which has a
combination element e.p, biclogic/device (eg.,
bioartificial organs), drug/device {e.g., drug-eluting
stent), drug/biologic (e.g., recombinant proteins), or
drug/device/biologic (e.g., orthopedic Implant with
anti-inflammatory drugs and growth factors) that are
combined chemically, physically, or otherwise ar
mixed and produced as a single entity is another
critical requirermnentin this sector

2.2.Bio-Services
2.2.1. Contract manufacturing

Current state of play

Total biclogic production capacity worldwide was
estimated at approximately 2800m in 2010, 2000m of it
was meant for captive use. This is expected to be
augmented taapproximately 3900m? in 2017, Industry saw
some consolidation of assets/ fresh capacity creation with
Boehringer Ingeltheim purchasing Amgen's Fremont (CA)
Biomanufacturing facility in 2011, Fujifilm acguiring Merck
& Co's contract manufacturing business in February 2011
and Samsung announcing plans to create manufacluring
capacityof 120m by 2017,

South Korea has taken the lead In active biologics,
biosimilars and cortract manufacturing whereas contract
Biomanufacturing in India, China and Brazil is yet to reach

scale;




Multiple factors are driving the outsourcing of
Biomanufacturing. Biologics APl demand is expected to
grow aggressively as biological drugs” market will continue
to expand and more biologic products go for late stage
clinical trials. Organizations trying to reduce their fixed
costs and reduce their fime to market wlll continue to
outsource:

Opportunity size

The global market for Contract Manufacturing was USD 4
Billion in 2015 and is expected to reach USD 8.8 Billion by
2025 India has been a major player in contract
manufacturing with USD 1.3 Billion market [n 2015. The
Indian contract manufacturing market [s expected to grow
to USD 4 Billion by 2025.

%‘; India can leverage its success
in small molecule
manufacturing in creating
facilities for high quality
bio-manufacturing ®

Intrinsic strengths with India

Indian manufacturers have strong experience of exporting
pharmaceutical products to regulated markets, It is widely
reported that India produces 80% of all generic and over
the counter drugs consumed In the US. Indian companies
are already supplying biosimilar products in the emerging
markets and are key players in those markets e.g. DRL
generated USD 94 Million between 2012 and 2015 by
selling biosimilars in the emerging markets.

Attracting investments in the sector

Government can consider the following initiatives in order
todriveinvestmentin the sector

1. Reducing duty on import of large critical equipment,
including disposable equipment used by leading
contract biomanufacturers

2. Making the tax incentives more relevant and attractive
for CMOs, Current incanbives in manufacturing allow
100% tax exemption for first 5 years when companies
don't make any profits whereas 'Bionexus’ scheme in

Malaysia allows tax exemption for 10 years after
company has started making profits

3., Sl ppmtfﬂ( skill upgradation In the sector

2.2,2.Contract/ Clinical Research

Currentstate of play

Patent expiries, lower RE&D productivity, cost and time
pressures have driven the contract research market tll

now.. Over the years the nature of relationship between

sponsors and service providers has also changed. CROs
have moved from being a service provider to being a
preferred vendor and now acting as strategi¢ partners with
innovative companies across the globe,

Opportunity size

Global contract research market |s estimated at
approximately USD 30 Billion and is expected to reach USD
95 Billlon by 2025. Preclinical services form less than ong
fourth of the market whereas clinical services form more
than 3/4th of the market. Clinical Research in India suffered
adecline in 2013 and 2014 due to regulatory uncertainty.
However with recent initiatives by Government aimed at
bringing predictability and transparency in regulations,
clinical research activity in India has resumed and is
expected to be a driver of Bio-services growth

Intrinsic strengthswith India

India has a large genetically diverse patient pool and a
treatment naive population. [t has English speaking
researchers and medical Infrastructure to conduct clinical
trials. It haslarge cost advantage over western countries.

Attracting investmentsin the sector

Lack of clarity on regulations and delays in obtaining
regulatory approvals are the major barriers to growth of the
Contract research in |ndia. However government has taken
number of steps to improve the regulatory ecosystem for
clinical trials in India. Inidatives which the Government isin
the process of consideringinclude ;

1. Anonlinesystem for submission and tracking of clinical
trial applications

2. Increasing the number of personnel available at
CDSCO Delhi and Regional Offices to oversee clinjcal
trials
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Transparency

Standards

3. Aseparate cadre of professionals for regulating clinical
trials distinct from those regulating manufacturing quality

4. Create standards for accrediting clinical trial sites and
principal investigators

2.3. Bio-Agriculture

Market Dynamics

The global market for Bio-Agriculture is expected to grow
from USD 20 Billion to USD 59 Billion by 2025 with USD 43
‘Billion contributed by genomic based products. Bio-
Agriculture inIndia at USD 0.9 Billlon forms the third largest
and fastest growing segment within the industry and is
expected to reach USD 5.4 Billion by 2025. The segment
comprises of primarily hybrid seeds, GM crops, bio-
fertilizers and hia-pesticides.

Given the government focus on food security and
agriculture with increased allocation of budgets®, bio-
-agriculture segment fs well pasitioned to be an important
contributor for growth of the Indian biotechnology
Indistry.

Secondary Agriculture includes “all practices and process
which add value to primary agricultural commodities by
using efficient technologies, market information and
consumer preference”. Key examples of secondary
agriculture praducts include bio fuels, enzymes, processed
foods and beverages, fertilizers, lubricants, oils, paints,
cosmetics, agriculture chemicals, nutraceuﬁtgls,
medicines, solvents, fuel additives, etc. Secondary
agriculture has the potential to enhance farm incomes by
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30-40% and create additional jobs while improving the
nutrition levels in the population

Given the government focus on food security and
agriculture with increased allocation of budgets, bio-
agriculture segment is well positioned to be an important
caontributor for growth of the Indian biotechnology
industry.

Intrinsic Strengths Inindia

1. Agricultural Land

India has 61.6% agricultural land that is arable, under
permanent crops, and under permanent pastures, Ata
value of 157 Million hectares, India has the second
largest agricultural land in the world. This also
comprises of 11.6 Million hectares of land under GM
crops, which is 6% of worldwide land under GM crops.

India is the largest groducer of cotton {2015-16) and
second largest producer of rice and wheat, however
the overall vield is 2.7 tonnes per hectare; much lesser
than countries such as China and Brazil, with yield
rates of 4.7 tonnes per hectare and 3.6 tonnes per
hectare respectively. If adequate measures are taken
to improve yield rates, India has the potential 1o
emerge as the biggest producer of major crops
Increasing its global shiare of exports.

%J Secondary Agriculture can
improve farm incomes,
improve nutrition
levels and be an important {3

source of jobs
2. Government focuson agriculture

india’s Union budget 2016-17 shows government
focus on agriculture with emphasis on irrigation, crop
Insurance, Interest subvention, rural infrastructure,
and fertlizer subsidy. This will be conducive to the
growth of bic-agriculture, The Indian Government
plansto substantially increase farm productivity.

3. Blo-Agriculture fund allocation

The 12th five year plan to accelerate research fays
special emphasis on bio agriculture and allocates 22%

-pftotal fund allocation, only second to 26% in medical
biotech,
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Attracting Investments in the sectar

To tap the opportunity in bio-agriculture segment, few
areasneedfocus

1. RegulatoryEnablers

The regulations around intellectual property, GM
crops, royalty payments, pricing are not very clear. This
cauld be a deterrent for global players to enter and
launch preducts in india, which could result in reduced
vield, At the saime time, the pricing of these products
need to be governed to aveid foreign players
monopolizing the market. The regulations and policies
need to protect the Interest farmers while providing
enough opportunities for foreign players to ensure
sustainable development.

2. Researchfocus

india needs to invest and develop its own research
infrastructure to reduce rellance on foreign players,
Thiswill encourage innovation which would contribute
in revenue generation within India and globally,

3. Approval process

The regulatory standards and approval process for
new research needs to be in line with global guidelines
and canventon. This will avoid asynchrony
internationally and will enable acceptance of the
product at a global level.

4. Training programs

The government needs to expand reach to train more
farmers on the use of bio-fertilizers, bio-pesticides and
technigues to expand yield as well as to inidate a shift
towards secondary agriculture.

%“ Bio-fuels can help India
achieve energy security, help
reduce oil imports, ensure
cleaner environment and

provide rural employment %”}

5 Improvementin Governance

A system to prevent leakages of subsidies provided by
government to farmers to promote the bio-agriculture
industry.

6. Encouragement to Public-Private-Partnership (PPP)

PPPs for promoting development as well s transfer of
commercialization models/technologies along with
the required Rnancing will also help growth especially
insecondary agriculture

2.4, Bio-Industrials
2.4.1. Bio-Fuels

Current state of play

Given the current and future energy and transportation
needs of India and its current impart dependence for fossil
fuels, Biofuels are of strategic importance for India. It can
help meet multiple objectives concurrently viz. energy
security, oil import substitution, cleaner environment and
rural employment.

To this end, Government has allowed 10% bioethanol
blending in Petrol to achieve 5% ethanol blending across
the country as a whole, However, for the year 2014-15, Qil
Marketing Companies (OMCs) have achieved 2.3%
aggregate ethanol blending. This is very far off from the
"20% Biofuel blending by 2017" target of "Mational Policy of
Biofuels” published in the year 2009.

Most of the current production of ethanal in India happens
from sugarcane molasses (First generation technology)
which- is a byproduct in sugarcane production. As the
feedstock production (molasses) is cyclical in pature,
ethanol production is also cyclical, Additionally sugarcane
production needs ample water supply which is also
becoming a constraint in some regions in the country,
These factors and competing requirements from Liquor
and chemical industry have kept the blending target of 5%
elusive over the years.
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In this context, commercialization of cost efficient second
generation bicfuel technologies {which uses lignocellulosic
biomass/ agricultural waste)is crucial for India.

In case of blodiesel production, India’s policy of using non-
edible tree barne oils has met with very little success thus
far. Though the ininal developments in last decade
suggested significant potential of Jatropha based bio-diesel
production, Jatropha cultivation and bio diesel production
has never really been close to meening targets set in fve
year plans, Problems with seed collection, extraction
infrastructure and capacity building among farmers have
hampered progress in this sector. Institunonal push
through railways, shipping, and road transport and defense
sector is already initiated by Government. Railways' plans
to blend 5% biodiesel in high speed diesel for traction
purpase and plans for setting up two biodiesel plants in the
i:nuntryr are encouraging for the sector. Measures have also
been taken to sell the biodiesel B5 blend to retail customers
in some part of the country which is expected to drive
production and sale of biodiesel.

Intrinsic strengths with India

India has largest arable land after US and seventh largest
coastline (which can be used for cultvating feedstock
provided efficient technologies are developed) which
makes raw material availability relatively easy. Need of the
hour i to create and commercialize cost efficient, carbon
neudtral technologies which can leverage the natural
resources available with India.

2.4.2 Enzymes {Industrial + Specialty)

Industrial enzymes cater to Food and Beverages; Cleaning
products, Biofuel, Animal feed needs whereas Specialty
catersto Research / Biotech and Diagnostics needs.

Current state of play

Globally, North America and Europe together form more
than 60% ol the Enzymes’ market. Indian market is
relatively small and contributes to approximately 2% of the
overallenzymes market,

Indian market has a mix of both, global players as well a5
lecal players operating in this space.. Novozymes leads the
market with 48% market share and develops some India
specific products from its Bangalore R&D center. Second
|largest player in India, Advanced Enzymes is in the progess
of tapping equity markets.
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Opportunity size

Global industrial enzymes market is valued at USD B Billion
currently {70% contribution from Industrial enzymes and
30% contribution from specialty enzymes) and it is
projected to reach USD 103 Billion in 2025, The Indian
market is expected to grow from USD 0.4 Billion to USD 1.4
Billion by 2025

Globally, costs associated with ONA manipulation and gene
sequencing are falling, which Is expected to drive the
growth of the specialty enzymes market, Share of specialty
enzymes are expected togrow from 30% to 35%in next 5-7
years.

indian industrial enzymes marker was valued at
approximately 140 USD Million in 2012 and is growing at
double digit rate since then. While approximately 80% of it
was domestic production, approximately 20% was
exported to other countries,

Attracting investments in the sector

Biofuel and Enzyme sectors are driven largely private
players but there are limited fresh investments In the
sector.  Government bodies should consider following
measures for attracting more investments

1. Government funding for R&ED/field demonstration
prajects of 2nd generation technologies from biomass

2. Assured policy of long term biofuel off-take
arrangement: Long term biofuels blending palicy
mandate and implementation mechanism, Lang terms
off-take contracts with OMCs for biofuel blending

3. Apencies such NABARD, NREGA, Rural development
board in cooperation with Private banks can also come
upwith innovatve financing models

4. Extensionof IT/ITES policies to Bio-Industrial sectar
5. Treating Biotech Projects as Infrastructure projects
6. Prionty sector funding for Bio-industrial sector
2.4.3 Bio-Polymers

Bio-based polymers are commanly found across many

applications varying from commodity to hi-tech

applications owing to major advancements In

biotechnologies as well as public awareness. Some

examples of biopalymer usage includes; Biopolymers in
Drug Delivery, Marine Sources, Stem Cell Technology, and
Ceramicsand applications




Opportunity Size

The market for biodegradable polymers in North America,
Europe and Asia is expected to be nearly 525 KMT in 2017,
with an average CAGR of 15% in the perind 2012 to 2017.
The global hioplastics market size by 20201is expected to be
appraximately USD 10 Billion by 2020 and would account
for 30% of total plastic demand

Attracting Investments

1. Meed to ensure technology transfer and knowledge
exchange mechanisms with end -user industries

2. Increased focus on R&D in biopolymers at research
and educational institutions

3. lIncreased cooperation between industry and
academia for development of commercially viable as
well as application orfented solutions

%": Big Data and Analytics can play
a profound role in the
development of efficacious,
personalized and cost-

effective therapies %‘

- |

2,5.Bio-IT

The combination of biology with infarmation technology is
emerging to be an interesting industry segment called as
Bio-IT. The grawth can be attributed to the rising need for
technology to make sense of the huge database that is
being generated across segments |ike R&D labs, hospitals,
clinics etc. Over the last decade, India’s government has
played a key role in the development of the country’s
Bio-IT sector. By funding research initlatives across
bioinformatics Institutes, R&D laboratories, and
autonomous organisations, Indian government has been
driving the sector’s growth

Bio-IT has its application in bipscience in the form of
Bioinformatics. An emerging segment which is also at the
confluence of technology and biopharma Is big data.
Biopharma organizations generate data from a large
‘number of disparate sources across the value chain. With
rapid fncrease in data generation, computation capacity
and accessibllity of data, big data and analytics will redefine
the way we wark

2.5.1, Bio-Informatics, Genomics & Precision
Medicine

Market Dynamics

Globally, the bioinformatics market s expected to grow
from USD 4,11 Billion In 2014 to USD 12.54 Billion by 2020
with a CAGR of 20.4% during 2014-2020. Major growth
driversinclude the need for integrated database, increased
government Initiatives and funding, growing use of
bioinformatics in drug discovery and biomarker
development -and rising Interest In genomics and
proteomics. The global bioinformatics market |s still at a
nascent stage with few large players occupying the major
market share. Geographically, Western Europe and EU have
been the hub of bioinformatics companies accounting for
55% and 20% respectively. However, Asiais the. fastest
growing market due to rising number of R&D activities and
rising government fund for research and developments.
The global market for Genomics was USD 11 Billion in 2013.
With Increasing awareness among people, Inclusion In
clinical care pathways and sophistication In data analytics
the market is expected to reach USD 20 Billion by 2020.
There Is a growing precision medicine market in US led by
Foundation Medicine and others.

Intrinsic strengths with India

Bioinformatics is one of the fastest growing fields in the
biotechnology sector of India with over 200 companies in
Bargalore, Delbi, Hyderabad, Pune and Chennal, Some of
the growth driversare:

1. Vast pool of skilled human resources: India currently
has 10% of the global professional and skilled
bioinformaticians. There is a lot of demand for these
skilled personnel as major companies have been
operating as outsourcing partners

2. Increased public and private sector Inviestments:
Increase in public funding towards research and
development along with increased investments by
private companies

3. Rising use of bioinformatics in drug development and
clinical diagnostics

Attractinginvestmentin the sector

The personalised medicine space is gaining ground in India
led by several companies such as Strand Life Science,
tMedgenome; hospitals such as HCG. India, with its large
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skilled human resources and strength in IT sector, enjoys a
distinct advantage in bioinformatics. However, efforts are
required in some areas to overcome the limitations and
grab the opportunities, These include:.

1.  Create.Creating a robust human capital netwark: Help
create trained professionals hy launching various
specialized programs in bicinformatics (bringing
hiclogy, IT and statistics together) and collaborating
with the industry players to offer academic
internships. The curriculum needs to be tailored based
on industry needs-and the skill gaps. A dedicated body
to ensure collaboration between industry and
academiacan help create meaningful resources.

2. Ahgn infrastructure to global capabilines: Invest in
strengthening infrastructure to enable connectvity
and collaboration among research centres and engage
with global research hubs. Capability and capacity to
enable collaboration on virtual platfermsis required to
bring global expertise and learnings inta India

3. Establish a national level bicinformatics institute: For
efficiently storing the increasing amount of data
generated throtugh high-speed sequencing
technologies, there is a need te bulld a national level
biginformatics institute

4. Secror specific funding: Enable participation. and
growth In the sector through availability of sector
specific early and growth stage funding mechanism.
The new disruptive technologies such as CRISPR will
impact all aspects of biotechnology & should bé given
impartance.
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5. Enabling regulatory environment: Establish separate
regulatory frameworks for this sector to ensure
stringent rules and policies which can be world class.
With rapid advancement in genomic research, legal
and ethical issues are likely toemerge. Proactive steps
in creating guidelines and making the community
aware about it is essential in order to make the sector
outcomes acceptable and implementable infuture

65, While high cost of genomic testing has been a
deterrent to widespread acceptance in the Indian
market. Development of alternate financial models
which help reduce the patient’s financial burden
waould alsa spur the growthof the sector in india

2.5.2.BigData

Market dynamics

Big data analytics will transform the biopharma industry,
however, adoption and execution have been slower than
anticipated due to the size and complexity of data sets and
rapidly changing advances in medicine. Biopharma data is
differentiated by its complexity in terms of varety and
veracity. Creating insights and extracting value from big
datacan be challenging—resulting in slow adoptionto date:
Despite the challenges, advances across the industry are
reinforcing the promise of big data for the future like
emergence of personalized medicine and genomics,
unprecedented levels of collaboration and data sharing,
advances in technology and availability of data scientists.
The size and complexity of the data we generate and that
are useful and available will continue to expand
exponentially, The biopharma Industry will continue to
adopt and embed the use of new data in stages as
capabilities grow and new uses are found,

Intrinsic strangths within India

The Government of India has helped the development of
high performance computing technology for use in Bio-
informatics = C-DAC. PARAM Biochrome and Bio Blaze with
5 and 10.65 Teraflops of computing capacity respectively
are focused on bio-informatics. One of the supercomputing
system and facility of C-DAC called Bioinformancs
Resodrces and Applications Facility (BRAF) are used to
solve problems in many areas Including computational

biology.




The government of India has recently recommended
standards for electronic medical records. Some state
governments in India have also stated their willingness to
share aggregate data from public hospitals with biepharma
companies for research and development purposes.

India has all of the elements required to be a big data and
analytics global leader in biopharma, India Is a leaderin T
outsourcing. With approximately 700K graduates and
approximately 300K post graduates passing out every year
In science and mathematics, |ndia can address the global
big data resource requirement. There is focus on necessary
technology infrastructure with Government also taking
steps to set up such facilities, There s 2 growing start-up
sector with Bio-informatics focused start-ups providing
solutions toglobal biopharmaclients,

Attracting investment in the sector

1. Establish big data programs based on top health
priorities: PPP between government, biopharma,
academia, |T, insurance etc. together can be launched
ta identify and fund right programs '

Develop talent pool: There is a need to |dentify
emerging analytical tools and develop world class
capabilities in all big data technologies pertaining to
biopharma. Collaboration with academic institutes to
develop pool of data scientists in this secter would be
required.

Make EHR data available: In 2013, EHR standards were
finalized and approved by the Ministry of Health.and
Family Welfare. However, this needs to he
Implemented country wide. Creating a certification
body for electronic medical records similar to

‘Certification Commission for Health Information

Technology (CCHIT) would also be helpful, Access to
reliable and well-linked data is- one of the biggest
challenges facing biopharmaceutical R&D. EHR can
provide real-time observational data from the
hospitals and diagnostics centres. This information
can bring considerable Improvement in
biopharmaceutical R&D.

Create data protection laws: Big data can bring
enormous insights helping the entire sector however
there needs to be clear data protection roadmap.

%“I Despite the challenges, advances across the
industry are reinforcing the promise of big
data for the future like emergence of
personalized medicine and genomics
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3. Make In India

Inthe years following independence, the agriculture sector
contributed approximately 52% of the GDP with Industry
and seryices accounted for 18% and 30% respectively,
Liberalizanion of the Indian economy, globalization initated
by the end of the cold war and growth of information and
communication technologies brought about a significant
increase in the share of services. The share of services rose
steadily from 44% of GDP in the 1990s to nearly 60% of the
GDP in recent years. The share of agriculture In GDP has
fallen to 14% while the share of industry has grown to 26%
Inthesame period. Within the industry sector, the share of
manufacturing has grown from 14.5% in the 1920s to 16%
of GDP inrecent years.

% sharein GDP

Agriculture Industry Services
1950s 52% 18% 30%
19905 28% 27% 44%
20105 14% 2656 60%

Government of India has realized that the share of
manufacturing in India’s GOP needs to increase from 16%
to 25% if the Indian economy is to grow at 8-10% annually
on asustained basis. Itis estimated that nearly 120 Million
people would enter the workforce during the period till
2024. Growth in manufacturing is needed to provide
employment to this warkforce.

Make in India initiative inaugurated by the Government of
India in September 2014 aims to enhance the
competitiveness of Indian manufacturing to achieve these
goals, The program aims to enhance the manufacturing
growth which has been negative In the last few years to
between 12-14% In the medium term and provide 100
Million additional jobs in the manufacturing sector by 2022,
Along with the Skills India ininative, the program hopes 1o
create appropriate skills among the rural migrants and
urban poor for ensuring inclusive growth,

Biotechnology 1s one of the focus sectors in the Make in
India initiative. The strategic objectives of the Make in India
Initiative for Biotechnolagy are

* Increase the number of jobs available In the
manufacturing sector
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= Helpenhancethe access todrugs

+ Reduce dependence on Imports especially in the
medicaldevicessegment

*  Drive Biotechnology exportsfrom india

Make in India looks to leverage India’s strengths in
Biotechnology inclhuding

+ A large domestic market for Bictechnology products
which at USD 7 Billion is the third largest In the Asia
Pacific region and 12 largest overall

= |ndia’s low cost manufacturing capabillties In

pharmaceuticals with the largest number of USFDA
approved plants outside the United States

« |ncreased Government expenditure on Biotechnology
including Mational Research Laboratories, and Centers
of Excellence

Large . Academic
Doméstic M aﬁ?aﬁf:ing Centres
Market of Excellence
Supportive
Regulation

« |ndia‘’s capabilities In agriculturg including new
improved crop hybrids and GM (food and non food)
crops.

Funding
Assistance

+ Supportive regulatory framework Including Foreign
Direct investments, Intellectual Property, pathways for
Binsimilars, National Guidelines for Stem Call Research

= Support from Biotechnology Industry Research
Assistance Council for funding (USD 225 Million
spent), mentoring (384 companies and 583 projects),
hand holding (120 new start-ups ) and Infrastructure
support (175,000 sqg. ft. incubadon space, 15
incubators, 5 university innovation clusters, 1 regional
Innovation Centre and 3 Bio-Industrial facllities

Make In India loaks to involvement from s wide range of
agenciesrefated to Biotechnology including

*  Department of Biotechnology, Ministry of Science &




Technology, Government of India (DBT)

Department of Science and Technology, Ministry of
Science and Technology, Government of India (D5T)

Biotechnology Industry Research Assistance Council
{BIRAC)

Council of Scientific and Industrial Research (CSIR)
Association of Biotechnology Led Enterprises (ABLE)
Confederation of indian Industry (CII)

Federation of Indian Chambers of Commerce and
Industry (FICCI)

Make in India also puts an emphasis on High Value
Manutacturing. Specific High Value opportunities within
Biatechnology which couid focus on as part of the Make in
India campaign are
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Biosimilars / vaccines—this would Involve investments
in analytcal process development including
fermenter design and technologies for fill & finish of
products

Medtech Manufacturing including high end 3D
printing & design

Secondary agriculture [Value addition to the primary
commodities produced in India on a large scale} and
Production of transgenic crops

Industrial Emzymes
Big Data and Analytics for Bio-pharmaceuticals
Bio-polymers/biomaterials using synthetic biology

Regenerative Medicine & Stem cells: especially
automation and manufacturing of stem cells and bio-
printing and injectable scaffolds



4. Biotechnology in India:
Issues and Challenges

Indian Biotechnology industry has grown by 20% CAGR in
the period from 2005 to 2015 to reach USD 7 Billion in
2015. If the industry has to reach its ambitious target of
LUSD 100 Billion by 2025, it needs to embark on a higher
growth trajectory of 30% CAGR during the nextten years.

Challenges that need to be addressed in the pursuit of this
growth rate include

1. Needtoboost demand for bictechnology products
2. Reforming the regulatory system

3. Improving the 'Ease of Doing' business in India

4,

Providing the right policy environment including fiscal
and taxincentivesto boost R&D and manufacturing

5. Providing the right infrastructure for biotechnology
companies

&. Improvingthe access tocapital for biotech companies

7. Enhancing the skills needed for biotechnology
research and manufacturing

8. Enabling Indian companies to acquire world class
manufacturing guality

Improve
Boost demand rr-?:t‘;rﬁr:n Ease of
: Business
Provide Fiscal Improve
and Tax lnir;rsc:ter::l?tum Acce::-.s to
incentives 1 Capital
Inculcate
Enhante Culture of
Sklui u“ﬂhw

4.1. Boosting demand for Biotechnology

India spends around 3.7% of its GDP on healthcarewhichis
much lower than its developing country peers. Public
expenditure on health which is currently at 1.2% of GDPis

alsovery low, Healthinsurance penetration in India is low
now but is growing on the back of inihatives from the
Central Government, several State Governments and
penetration of private health insurance. Notwithstanding
such inibatives, out of pocket expenditure on health is
approximately 70% of the overall health expenditure.
Catastrophic health expenditures often push vulnerable

%.- Public spend on healthcare
should increase to 2.5% of
GDP over the next 5 years % ’

sections of India’s population into poverty, Lack of
affardabilivy limits access to life saving drugs and devices.
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Ministry of Science

Tamil Nadu Medical iuppl" Eﬁﬁurpmaﬁuwﬂﬂiﬂ'sti
~Autonomous drganization set up by Tamil Nadu

- Responsible fﬁ' procurement of essential drugs,

medical equipment and supplies to public health
facilities.

Creates customized essential drug it for the

Essmﬁafwm revised every year

- 90% of the drugs are procured centrally with 10%

proclirement happening at district/ facility level

' Emgrlng_ﬂﬁnefnmlr'nmdlﬂipmdum
- Vendor Manufacturing Quality assessed periodically.
‘Labaratories empangled to conduct quality

' Japan Case Study

* Public health insurance provides universal primary
health coverage

= Base cover for health care and prescripton costs for
employee and non-employee (government)
insurance are capped. For episades that cost more
than the cap, majority af the adult population has
private health careinsurance

. F..’atients_ can receive necessary. medical services,
Inciuding drugs covered on the reimbursement list
by making certain co-payments (10% for the elderly,
30% for the general publicand 0+ 10% for children)

4.2. Reforming the regulatory system

There are multiple agencies which contral Biotechnology
regulationsin India as shown below.

Government
of India

Ministry of
Enviranment

and Technology and Forosts

Department of
Environment;
Forests and Wildiife

Department of
Biotechnology

Review Commities
on Genetc
Manipulation

Recombinant DNA
Advisory Committes

Institutional
Biosafety
Committes

Genetic Engineering:
Approval Com mEth_!.e

Ministry of
Health-and
Family Welfara

Mipistry of
Chemicals and
Fertilizers

Central Drug
Standards Contral
Organization

Department of
Pharmaceuticals

Clinical Trials
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Bio-services especially clinical trials come under the
purview of Ministry of Health and Family Welfare, Clinical
trials in the case of biotechnology need to be reviewed by
Review Committee on Genetic Manipulation under the
Department of Biotechnology. Approval for Genetically
modihied crops needs to come fram the Genedic
Engingering Approval Committee which functions under
the Ministry of Environment and Forests. in addition,
manufacturing licenses fail under the purview of the State
Governments, There is a need for coordination between
these agencies to ensure a robust regulatory mechanism
far biotechnology inindia

Clinical trials are the gold standard for measuring the safety
and efficacy of new drugs, vaccines and medical devices,
Clinical Research in india suffered a decling In 2013 and
2014 due to regulatory uncertainty. In the fast two years
Government of India has taken several steps to reform the
regulatory ecosystern for clinical trials.

= “Timelines for approvals of clinical trials have become
shorter and predictable: Number of experts included
in the Subject Expert Committees [SECs) has
increased. Lack of quorum which could impact
consideration of proposals has been corrected,
Meetings of SECs are taking place regularly.
Registration of Ethics Committees has been made
mandatory.

=  Rules have been relaxed to make audio visual
recordings mandatory only for "vulnerable patients
and new medicines”. Definition of "wulnerable patients
and new medicines” would be clarffied through a
guldance document,

*  Formula for computing compensation published in
consultation with industry experts thus alleviating a
major concern of clinical trial sponsors, Criteria for
number of trials which Principal investigators can
superyise are likely to be left to the Instituticnal Ethics
Committees, Relaxation of requirement for 50 bed
hespital for clinical trials is lkely for some kinds of
trigls:

» Additional personnel are being recruited to strengthen
the regulatory capacity for clinical trials. Laboratories
for testing are being strengthened and new Labs being
set up. Accreditation of Labs using guidelines far
Mational Board for Accreditation of Laboratories
[NABL)is beingdane,

« Onlinesystem for submission, monitoring and tracking
of clinical trial applications has been developed and
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some modules have been implemerited — Status
reports are now available on website. CDSCO is
expected to be fully online by 31.12.2016 to make the
regulatery process efficient, transparent and
responsive.

*  Some concerns like lack of uniformity in functioning of
SECs are being addressed through workshops,
Replication of the pre-clinical toxicology tests is being
minimized. Processing of the applications to CDSCO
and Review Committee on Genetic Manipulation
(RCGHM] will be done in parallel {rather than serially) to
improve approval imelines for biclogies / vaccines.

Patent regulation is another area of concern in India. Only
40 drugs which are patent protected are being marketed in
India. Delays in patent processing are a challenge which
needs to be addressed. 130 examiners have been recruited
and an additional 350 will be recruited to address the
problem of delays. Patent libgation will be addressed by
Commercial Courts and timelines for adjudication will be
defined. Patents office wiill work closely with NIPERs on
Increasing pharma patents from India.

b in 1353. ‘i:l".uz éﬂneﬁn Mﬁﬂ‘fﬁﬂﬁnﬂ kﬂ'ri;fmrv

qpunw&" Mh%wnﬁr‘aﬂé and Advi
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4.3. Improving the Ease of doing
business in India

India ranks 130 out of 189 countries in the Warld Bank Ease
of Doing Business score. Government of India has declared
its' goal of Impraving the gase of doirg business in Irdia to
move Indiainto the top 50 countriesin the world,




ParameterSingaporel

RankRank _
Overall Ease of Doing Business 1 130
Starting a Business 10 155
Dealing with Construction Permits 1 183
Getting Electricity 3 70
Registering Property 17 138
Getting Credit 19 42
Protecting Minority Investors L | 8
Paying Taxes S 157
Trading Across Borders a1 133
Enforcing Contracts 1 178
Resolving Insolvency 27 136

While there is a need for India to Improve its scores on all
dimensions, specific areas which need attention are

*  Reducethe number of procedures (14) and time taken
(29 days) to start a business - recent reforms
announced as part of the Startup India initiative would
facilitate this

*  Reduce the number of procedures (40) and time taken
{147 days) for obtaining construction permits = this
would need reforms atindividual states

= |mprove the guality of land administration - ongoing
initiatives for computerization of land records at
individual states would be helpful

+  Reduce the number of tax payments to be done in a
year (33) and the total tax rate — initiatives by the
Government to reduce the corporate tax rate to 25%
and other measures announced in this year's budget
willimprove thisrank

»  Reduce the time for border compliance in exports (88)
and imports {311) — this would need infrastructure
development at ports and airports

»  Reduce the time taken for trials and judgements (1095
days) and enforcement of judgement (305 days) — this
would reguire strengthening the judicial system

*  Reduce the time taken for resolving insolvency (4.3
years) — the new provisions of the Bankruptoy and
Insolvency code are astepinthe right direction

4.4, Right Policy Environment

An enabling policy envirenment that is stable is a pre-
‘requisite for growth of the Biotechnology industry in India.

Chélle'ngg's associated with the current policy environment
include:

«  Weighted deduction on Research and Development
expenditure is propesed to be reduced to 100% by
2021 in Budget 2016. This reduction should be
reversed and weighted deduction on R&D should be
increased to 300% of RE&D

« R&D Expenses incurred outside India should be
included under the definition of expenses allowable
for weighted deduction

= Apreferential pricing policy (with 15%-20% premium)
in line with Werld Bank guidelines for products made
in Indiain government procurements

« Contribution to SEBI registered Biotech focused funds
to be efigible for weighted average tax deduction

= |mport duty exemption for capital goods used In
Biotechnalogy manufacture

+  Modifying the announcement in Budget 2016 on flat
10% tax on royalty income derived from intellectual
Property (IP) to flat a 10% tax on all revenues from
commercialization of IP

A detailed analysis of the policy enviranment in developed
countriesisincluded in the Chapter b

%l weighted deduction on R&D

should be increased to 300% of

R&D %

4.5. Access to Infrastructure

Biotechnology Industry requires access to world class
physical infrastructiure (roads, power, and ports} as well as
research infrastructure like incubators, analytical
Instrumentatian, animal breeding facilities etc. Specific
challenges around infrastructure include:

= Biotech parks E incubators in India are smaller in size
as compared to their counterparts in developed
countries. For example a Biotech park In the US
typically has between 100-1000 companies including
multinatonals which empley 20,000 to 50,000
employees . Blotech incubators in India on the other
hand have fewer than 20 companies and have 100-
1500 employees

¢ Climeal Trial Infrastructure is limited = India has 1.3
beds per 1000 population ; South Korea by contrast
has 13.2 beds per 1000 population
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= Limited availability of supporting infrastructure such
as animal breeding facilities, GLP labs- India has 71
registered animal breeders and 36 GLP certified test
faciliies and 1 GLP certified protein characterization
facility. There |5 no large animal breeding facility in India.
Indian biotechnology companies are forced to seek services
outside India which increases the cost of research

* Llack of a clear roadmap for adoption of electronic
health records and absence of a certifying authority
like CCHIT in United States hamper the availability of
health outcomes data for research purposes

Case Study: Singapore Biopolis Park

+ Biomedical Sciences along with electronics,
- engineering and chemicals wers identified as the four,
key pillars of economic growth in Singapore

+ Singapore Biomedical Sciences (BMS) was started |
2000 to develop Biomedical Sciences in the country

» The BMS cluster has 3 agencies working in close co-
ordination with each other:

* BMRC: Funding and supporting public research
Iniitiatives. ' '
+ Blomedical Science Group: Promote private sector

- -Naﬂﬁnal Medlq! Hnsearﬂx G&unuﬂ' Medical research
fellowship for development of medical research
manpower

Biopolis Park: Location

. Biupoiii*wtﬁnh-msinaugummﬂ in 2003, has facilivies
which transcend the entire spectrum of biomedica)
scientes from research and development to,
‘manufacturingand healthcare

+  Biopolis i$ located in One-North which has been
planried in-a holistic: manmer to nclude space for
research and business in Fu;!unusm‘ut and
Hﬁﬁiﬂjnllﬂ academic facilities in Nepal Hill,

. m-aanﬂalhdnﬂmmwﬁmmﬁmmmmntaﬁd
‘recreanornal facilities in Rochester Park

«  Mulf-sectoral collaboration between' biomeadical
sclences and associated information, technology,
physical sciences, engineering disciplines Is facilitated
by Biopolis -

Biopolis Park; Scale of Operations16

+  Noofemployees-approximately 4000

» No of companies — 40 Corporate Research fabs:
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'tsewarmriﬁsj
+ NoofAcademicinstitutes - upprm‘mmﬁl-,rzﬂ
» sthugal sone of lapnrn’s ‘|eading hmpharrmcmﬁml

‘Eompaniesisone of the Ieading comganies In Biopolis
\with a USD 200 Million Investment

Biopolis Park: Success Stories.

* 'In the twelve year period since the Insuguration of
anpuil&.. manufacturing output from biomedical
sciences has increased at a CAGR of 14% to reach
USB?EBJHIHME

¢ .'Einmadicaﬁnimuﬁﬂlth Biopolis a5 the anchor fs the
Inaﬂ cantributer fo manufacturing value add in
Smgapure

= SARS dbmaﬁunkitwasjnmﬂr developed by A*STAR's:
‘Genome Institute of Singapore (GIS) and Roche:

UK Case Study: Catapults

Catapults are not-for-prafit, independent physical
centers which connect businesses with the UK's research
and academic communities

Objectives:

* Reducethe risk of innovation

+ Accelerate the pace of business development
= Createsustainable jobsand econamic growth

= |mprove skills and knowledge base and enhance UK's
global competitiveness

Centers under the program offer space, facilities and
expertise for collaborative research, development
and commercialization. Cell and Gena Therapy,
Medical Technologies, Precision Medicine and High
Value Manufacturing are some of the centres

Funding: Centers gain access o funds from-a mik of
competitively earned commercial funding (2/3rd)
[1/3rd won though business funded R&D projects and
.J.Brd wan thrnugh' collaborative applied R&D
prujectsj_an‘d corelnnovate UK investment [1/3rd).




compensated through a hybrid model which includes an
upfront license fee, additional fees related to achievement
of specific milestanes and a royalty fee linked to revenues
Biopharmaceutical drug development is a costly and risky fromcommercialization.

proposition. Estimates vary butitcan costas mauchas UsSD 1
Biliion to get a new drug to market. The high costs of drug
development and the risks associated with the process had
restricted innovative drug development to large
pharmaceutical companies with huge cash reserves and
the ability to manage the risks.

This conventional R&D miodel is undergoing a change as | Biopharmaceutical drug
|large pharmaceutical companies with smaller drug deuelapment is a cnstly and

pipelines are looking to mnovative biotech companies to fill . o i
the void. Biotech companies which often have origins in risky proposition. Estimates

academic research are tasked with conducting the basic vary but it can cost as much as

research, pre-clinical development and establish safety and T
proof of concept through pivotal Phase 1 and Phase 2 USD 1 Billion to gﬁt anew drug

studies. Once the proof of concept is established, large to market %
Pharmaceutical companies in-license these novel e
molecules, conduct the large multi-centric Phase 111 trials
and help navigate the regulatory pathways towards
commercialization. The innovative Biotech companies are

4.6. Improving the access to capital

As shown below, activities performed by the small biotech
companies can take as much as & years of effort and Incur
UsSD 250 Million in costs. Providing a constant source of
funding throughout this period is fundamental to success
ofthe small biotech companies.

Graphic showing stages of R&D and commercialization in
Biotech

Early Stage Research Dewelopinent Phiase

Advanegd sl

e of :!|-rr.'-F-.-]:mwul

Commercinlization

& Shinalae

i )

ES y

: =
e LEVE b € [6¥r | B {2¥re | >

4 E Academia £Starl ups

;‘; E Biotech (Tech companies)

i -§ Preclinieal CROs Clinieal CROs

= _; Pharniaceutical compauies & Biotech compinies

Funding arrangements available in countries with developed Bioscience economies and reforms needed to address the funding
challenge in India for Biotech are addressed in the next chapter
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4.7. Enhancing the skills needed for
biotechnology research and
manufacturing

The Indian higher education system has 634 universities
and university level institutions and 33,023 colleges hosting
around 16 Milllon students . The talent pool for science and
technology is less than a third of China’s. The ratio of post
graduates to graduates and the ratio of doctoral students to
post graduates is very low in India. 13,00018 PhDs are
awarded each year in India which is equivalent to less than
2 per cent of post graduates. India produces three times as
many postgraduates as the UK, but the UK produces 1.5
times more PhDs than India, ‘Students of graduate
programs in Biotechnology also seek employment in other
disciplines like information technology because of better
compensation. Clearly there is a need to make Science and
Technology anattractive career optionin india.

Human resources available for clinical research is also low
in india with only 0.6 doctors per 1000 population and 1.7
nurses per 1000 population. United Kingdom by contrast
has 2.8 physicians per 1000 population and 9.5 nurses per
1000 population.

Specific skill gaps exist in designing manufacturing
processes for biologics such as fermentor design and
optmization. There is 2 need to expand the number of
Ininatives like Young Biotechnologist Award, DBT
Wellcome Trust Fellowship, Tata innovation Fellowship and
Ramalingaswami fellowship to-attract and retain scientists
of Indian origin.

China CaseStudy.

= The Organization Department of the Chinese
Communist Party Central Committee (DDCCP)
invites highly gualified oversess talent to set up.
Innuvamre and mﬁwﬂnauﬂal ventures under the
HWuﬂmem Prgg;am. of Glabal Experts Two sub-
programsinclude:
o ‘i'hn fh-uusanﬂ fafents ﬁmyam {iauﬂ:ﬁad in

mﬂamm / msaamhﬂlm l.mdarase ssm a
[period of 5-10years:
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@ The Thousand Youth Talents: Program for
Distinguished Young Scholars (launched In
2011} aims to attract about 2,000 excellent
Wﬁmassthmm under age 40, by 2015

In addition to visas, residence permits, healthcare,
insurance, accommodation, tax and salaries the
talents also recelve a 1 million yuar subsidy from the
Gﬁlnqegwamnmnt

US Case Study

The number of doctoral itl._identfi in science and
engineering has declined in the US
Research has also shown that 15-1,rear-o4ds pertﬁrm
‘below the DECDmedianin science

in an effort ta provide a highly skilled workforce, The
Us federal government aims to improve STEM

educationatalllevels

U5 aims:to prepare 100,000 STEM teachers and
|aunched a Five Year Strategic Plan in 2013

The Federal budget for 2014 set a goal of increasing
by ane million the number of graduates with STEM
degtees over the next ten years

USD 3.1 Billion outlay from the Federal budget for
STEM education

Finland Example: Catch them young

Tutki-Kekelle-Kehita (Research-Experiment-
Developrent) is a Finnish science and technology
‘competition supporting children and young people,
and encouraging long-term research and
development activities. It is.an annual competition
foryoung people below 20 years of age.

Vikstt - The annual Science Competition | "Viksu") for
senlor secondary students aims to Increase

-enthusiasm tor science among - senior: secondary

students; Winners of the competition are granted
Jutomatic entry to several Finnish universitiesif their
:essay is directt-,r related m the Held of swdy they

exmrnaﬁm




4.8. Enabling Indian companies to
acquire world class manufacturing
quality

India has been recognized as a global powerhouse for low
cost pharmaceutical manufacturing. As Indian
biopharmaceutical compamniés focus an the gppartunities
provided by Bio-similars, they need to adapt themselves to
the quality requirements of biologics. Biotechnology
manufacturing is more complex than small maolecule
manufacturing and would require a fresh approach to
quality standards in manufactuning:

In addition, the big-similars manufacturing is likely to see
competition from innovative pharmaceutical companies
like Ampgen, Plizer, and biotechnology companies like

%J Indian companies should focus
on quality manufacturing,
integral to the growth strategy

in bio-similars %_ﬁ

Celltrion and new entrants like Samsung which have made
significant investments in Biotechnology. Indian companies
should focus on quality manufacturing, intégral o the
growth strategy in bio-similars.

India would also need to innovate in manufacturing
processes to reduce the price of life saving drugs.
Mimicking the manufacturing processes at established
companies would mean that reduction in end user prices
would be driven only by labor cost arbitrage which is not
sustainable. Department of Biotechnology can facilitate
theinnovation by funding new manufacturing technologies
which Improve efficiency. Academic Institutes in India have
taken the lead in developing curriculum for manufacturing
technology for biologics and such initiatives heed to be
replicated to enhance the guality of talent for
biotechnology manufacturing.

can facilitate the innovation by
funding new manufacturing
technologies which improve
efficiency S

s Peport 2015 | 21



5. Access to Capital for Biotechnology:
The Global Experience

Biotechnology Research and Development s a costly and
time consuming process. Investments are needed at
different stages of the R&D cycle. The gestation period of
the investments Is typically long (8-10 years), The
uncertainty associated with the investments is high with
likelihood of approvals from Phase 1 stage Is 10.4%. The
regulatory challenges associated with Biotechnology are
higher. The Biotechnology sector has to compete with
other sectors like information technology and digital
businesses where the investments required are low,
gestation periods shorter and the regulatory challenges are
minimal. These challenges necessitate a fresh look at
funding for Biotechnology.

The International Experience:

5.1.lsrael

Israel focused on the development of the Venture Capital
ecosystem particularly focusing the high technology
startups through the Yozma program . Key objectives of the
Yormaprogramstartedin 1992 /93 include

=  Establishment of Israel VC funds for investments in
hightech start-ups

= Learnfrom foreign partners {Supply side)

*  Acquire a network of international contacts

Estahlishing

The Yozma program made Investment of USD 100 Million
through Investments in Private VC funds (Yozma funds):
USD 80Million and Direct investments in High tech
companies (Yozma 1 USD 20 Million ).
Yozma funds featured compulsory investments from one
fareign institution and a well-established lsraell financial
institution. The Government investment was
approximately 40% (USD B Million) of the fund size. Call
optons were available for the fund to buy government
stake at cost plus interest for a period of 5 years. Demand
side support was provided by technological incubator
programs. In all, 10 funds were started between 1993 and
1897 and a total investment of USD 250 Million was made
out of which USD 100 Million was contributed by
government. Over 200 companies benefitted from
investments under the Yozma program.
Isragl launched its Biotechnology Plan called "Bioplan
20107 in the year 2009. The goals of Bioplan 2010 were
* Enhance academia-Industry cooperation so that
biotechnology innovation from lIsrael can be
commercialized across the world
* Enable efficient transfer of technology from basic
research tothe industry
* Support state-of-the-art physical, regulatory and
scientificinfrastructure
The main ininatives under Bioplan 2010 included the
following

Providing seed

Upgrading The

Physical
Infrastructure

dedicated
biotechnolagy
clusters

Preding

Supporting and
Encouraging R&D
in Israel

. Operated an-a: r-ww'

funding for

promoting
commercialization

Supparting

Investmeants in
Israel

Support preipicel o+ Estabilish, along With Oifers Capital
infrastructure neadi entreprenmirs’ with ﬂudﬂ'ﬁﬂf’-‘}mﬂ domestic & Investment Bensfits m
= - 1
S such as labs for preseed fundingpfup = Includes E‘rmuhap [ternatinoal prate both the companies.
g providing GLP to 85% of the RkD. ;ﬂfﬁﬁ ::’W "'"::m - m and thelr hwE:m
s snalyticol, HD- program and U thﬁ.'. o = i the ferm ufva
il oroivical s millonper piojecten | | FEOPEIEaNA | | devlopmental | | rocincentvessed
§ Histapathology the R&D budget psiaciel e Uﬂ':ﬂ'ﬁ“ | | secisini rants
B services, physical & _ Provide lunding for advanced genstic: commercial potential | inltiaties to
25 technical lacllitiesfor | suppart for acquiring technology and Ly to o improve odids of & encourage Toresgn.
condycting GLP tests, dadicat=f equipment 8% for technological successhul technology vesttses i Bl
GLlp Tnmrqh“ wie, o support i Incubiatian rranster Ll (g

Funding of Research and Development at different stages of the life cycle ;. was facilitated through a series of funding options as

mentioned in the graph below.
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TNUFA
e Pre-seedfund

* Grants may be given up o 85% of the

R&D Fund

= Frovides partial financing of

approvad blidget o a maximum of mmﬁﬂﬁﬂfme approved
150 60,000 per praject P BTORTaETS nl
» Theannual bodgot i3 375 Mn
which supports apphced RED .
HEZNEK FUND Hiﬂl'ﬂ’-"tﬂ'l‘l S I Many COmpantes
* Provides Tar seed funding that must be matched | o Droimmita tathnology ranstar
by petigte squity fund from acadenmis 1a insorole
. Govtowill invest up po USS 1,35 Mn, which can e Grants iy b ip t 66% GF
scceunt up to 50% of RED Expenses. " the total annual budget: no
= Gout receivies shares in sxchange gl investment reyalky paprents = =
= PE can biny. out govt. shares In first 5 vears griar : Life Sciences Fund
.30y merger/acouiztion Capltal commitments to thi fund are
madie iy rminornity part by sraeli
. ' J Government as a Limited partnerand
Suppart for Research Institutes Technological Incubators ﬂw;:;m :_:I;he i_:::;s_s lﬁm:ﬁ‘l_;rry;z_gl; are
« Available ta research ingtitutions 7 - | it A A A
P 10 80K 7| Pravided fonaperiod o 3 years , - Partnership with ORBIMED, 3 private
IBOETITRY Fe RIVED LT 903 « Financisl support of S 2,015,000: 81 | R
DARTHERRrOLRC BudSY Jor which BS% ie granted by the Total lavestment of the fund s 5220
E-H'r'ﬂ“ <y vernment and 15% lwested by the Mn
= At least 10% of the budger 1o be ncubator to be re peid to the. ‘Dperating purind At least ten years
funded by companfes I government in the form of 3% af the | aiz:n&:ﬁglap;v additional 3 w:rs -
= PO NATES: ]

J |

RE&D Life cycle
Inaddition todomesticinvestments, Israel alsofocused on Iinternational investments, tofosterRE&D

*  Locatingand formimg RED coltabormationg Botween (el parmancand MNC's

s Gravermnent Hremcing throdigh one of the follewing
* 40% ol the Project centie’s opermting experses
= 508 ol the accumul sted Investment funding giwven to the lsrsel partner inthe priject
& Acouwmulabed imeestment foncding given o lvmall pat towy dn nadonal proferenes wone

Project
Centres of
MNC’s

=  Encouraging leading MNC's financlal institunons to establish RED centres in
International Israel
Financial .

Community

The government will supports 5 of the total budget for the 1stand 2nd

year, 30% for the 3rd yearand 4th year and 25% for the Sth year

Promoted cooperanon hetween iael and Europe 0 thamatic snd/or Bi-Notiongt Programs

Feraalis thie ambymon: Europesn conmty ta bea part of the Framework program

Furiding Lhrough varlous Instruments such o Intggrating Frojects MNetworks ol Excellence and Specfied Terpoted
Research Projecis

AL the baginnmg while tsrae! yransterred over 130 Mn Enpos, o received only 50 Mo Euros. However, as me passed,
during the5th Frogram powards, lirea| started receving alarger shareas compared to that investod

Ip gl Pih FR bl recifved 283 Ma Eurod, while it imessted 280 M n Eunos

R&D Directorate
2004 - 2013

Provides conditional grantsfor jolnt dovelaopmont of projects on ristk sharing basis

Thee foundation Tunds 50% of compiny's RE D ekpnses associated with the project
Repaymems are dos only i commercial revenues are generated a5 o direct resuli

IF project falls, BIRD clatms na repayments; BIRD regulres no 1P rights mor any-equity inthe

Binational
Industrial
Foundation
(BIRD)

companies
Sinceit'sincepdon in T977. BIRD has spprovad 800 profects amounting to approx. L% 510 B
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5.2. The Singapore Experience

Singapore Biomedical Sciences (BMS] inidative was launched to anchor basic biomedical researchin Singapore, Buring the latter
part, emphasis was on bolstering translational and clinical research competences, while continuing to builld up basic research
capabilines,

The Singapore government played a crucial role during the phase te ensure sufficient funding opportunities across the RED life

cycle.

Funding inSingapore

Several initatives have been rolled out by the Singapore Government to enable access tostart up financing mentioned viz.

miaximum of

55300,000 per
company

Currently; The
povernment
matches the 3rd
party investment
dollar to dollar up to
a miaximum of UsD
ZMILLION  The
total sum invested
I trenches based
on identited
mllestones

Subject to
company's specific
progress and
performance
additional
investments can be
considered at a later
round for up to USD
1 Million inclusive
of imitial investment

SPRING SEEDS
Capital; SPRING
may match the
investment up toa
maximum of 552
Milllan

SPRING SEEDS
Capital, SPRING's
co=invests with 554
ona i1 basis

fund limit is capped
at USD 40 Million

Fund Start-up Enterprise | Busingess Angel Sector Specific ACE Start Early Stage Venture | Technology
Development Scheme [BAS] Accelerator ups Funding Scheme | Incubation Scheme
Scheme (SEEDS) Program {ESVE) TS}
Year of 2001 2005 2015 2003 2008 2008
Launch
Type ol Equity Financing Equity Financing Equity Financing Cash Grant Equity Financing lncubaton schieme
funding Scheme Scheme Scheme Scheme:
Stageof | Seed funding Seed funding Seed funding Seed Early Stage funding | Devalopment
Funding
Imvestment | When Started: A co- | Start-ups that 570 Million has SPRING will | The dollar amount | Up 1o USD 500,000
Quantum | financing scheme  jobtain investment | been earmarked for | match 557 to | awarded toeach per Company
whereby the commitment fram | medical technology | every 563 proposal depends
government any of the angel innovation under | raised by the | on the strength of
fratches up to a investors can apply | the Sector Specific | éntrepreneur |the proposal,
dollar for every for matching” Accelerator (S54) | forupto .
dollar raised up to | Investment from Programme 5550000 FontaeEsVE Il he
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Investment | Both SPRING Both SPRING Clearbridge BSA, | Springdoes | Under this inthative,| As per the TIS
tMode SEEDS Capital (S5C) | SEEDS Capital and | Singapore Medtech | notget equity | the NRF Singapore | scheme, the
and the third party |the angel investors | Accelerator, Zicom | in the investsona 1:1 Manonal Research
Investors take will take equiry MedTacc and investment match basis to seed | Foundation (NRF)
edquity shares in the | stakes in the Medtech Alliance | company venture capitalist | can co-invest B5% of
company in company idantify and co- The grantwill funds {Large focal | [nvestment (up to
proportion to their invest with S5C in Bedishursed Enterprises LLE) LISD 500,000 per
investment promising medical over 2-3 years that invest in comgany) into
The thitd garty can technotogy start-Lps tranpHas Singapore baszed Singapore based
be Singaparean Besides co- based on pre-| 8271y high tech startups on the
ahdfor foreigner Investing, the detarmined. |FRmpanies recommendation of
based in Singapore accelerators take @ |milestonas | ESYF can be used to he Technology
SPRING SEEDS hands-on appraach ' source for overseas incubatar
Eapitl ean alks 8- to help the start-ups startups but the
frvest with overseas bulld op drelr SiATLIp mUS, The remaining 15%
Investors who can ranagement leams (g_a‘lq:atetp has to be co-
demonstrate abllity meet regulatary _S:ngapﬁrf ar hl? Irwestsd fhbo'the
e adtd i o requirements and |m-u1vad.rn 8 join Start-up by the
chartupg-by connect with venture with alocal | oty
functioning as a potential customers company Il In
Board Member The NRF unilaterally) addition to the
The investment caps profits on funding, the
T ——— revi!nuets based on technulpgr
about & years. Exit ks ﬁ.’plm.l . Inckhatar s
options Inclide contributions it required to provide
(trade sale, merger makes and the active mentarship
& acquisition, hurdie rate. and guidance to the
redemption or cash Any profits made | startup. The
affer far $5C's beyond thisare | technalogy
share; and initig) distributed to the | Incubator can buy
public offering companies the NRF's stake in
ifthe LLE piafers | | L1 RaBUBWiIAIY
not to lguidate its three_\'l!nr!. By ;
investments at the resayiii the cages]
end of the fund Jife, | S IEerest
it will need to
inchude in the
proposal its plan to
take over/fliquidate
MRF's stake In the
fund
Sponsor SPRING Singapore, |SPRING Singapore, | SPRING Singapere, | SPRING National Research | Mational Research
Ministry of Trade Ministry of Trade Ministry of Trade Singapore, Foundation, Foundation,
and Industry and Industry and Industry Ministry of | Singapore Singapore
Trade and
Indistry
Companies | Startups, Startups, Startups, Entrepreneurs Biisingss Incubatars
funded Entrepreneurs Entrepreneurs Entrepreneurs
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Imipact Cumulative number
of innovaton
startups supported
by SEEDS: 10in
2001 1o 148 in 2005
Cumulative number
of private sector co-
investors: 17 in
2001 to 226 in 2005
Cumulative number
of foretgn sector co-
investors: 3 In 2001
to 70 in 2005
Cumulative
investments: USD
2.5 diilian in 2001
o 45.3in. 2005

The NRF has
selected 14
Technology
incubators Including
a couple of
Biotechnology
incubators under
the TIS scheme

5.3. United States: California Bioscience
Economy

California’s Bioscience Economy is built around Its
academic centers of excellence, Academic research from
these centers of excellence attract the attention of funding
from beth publicand private sources.

In 2014, California labs were awarded 7,328 grants worth
USD 3.3 Billion from the National Institutes of Health {N1H)
todrive pioneering research,

NIH also invests in US start-up life sciences industry
through their small business grants. Small Business
Innovation Research {SBIR) and Small Business Technology
Transfer (STTR) programs provide significant support for
emerging companies who are not yet positioned for VC,
California mnk's_ first among WS states in attracting Small
Business Innovation Research (SBIR) and Small Business
Technology Transter (STTR) funding from the NIH, bringing
in USD 144 Million in 2015.

The strong public investmenis are complemented by a3
vibrant private funding ecosystem, Venture Capital firms
Invested USD 7.4 Billion In Biotechnology up from USD 6.3
Billion in 2014 and an additional USD 2.7 Billion in Medtech
firmsin 2015 (same levels as 2014).
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In 2015, eptrepreneurs in California were projected to
attractmore than USD 4.7 Billion in life science investment,
a 30% increase from the USD 3.6 Billion received in 2014.
There has been an increase in funding across all stages of
fnvestments

Imoal public offerings (IPOs) generate risk capital far
growth stage companies and provide exit options for
existing investors, in 2015, there were 16 life sclences IPOs,
which generated USD 122 Billion. In additon, there were
27 margers and acquisitions which produced ancother USD
1.2 Billion.

5.4.Finland

Biotechnology got off to a start in the mid -19805 with &
major role being played by large-scale programmes run by
the Academy of Finland, the National Technology Agency
(Tekes) and the Finnish Mational Fund for Research and
Development (Sitra). The Mational Technology Agency
[TEKES) was established in 1983 which became the main
channel for public funding. Tekes operates under the
Ministry of Trade and Industry. In addition to Tekes, the
Academy of Finland implements public financing of
innovationsin Finland..




Overview of programs asshown below

Academy of Finland

» Aid and expedite training,
globallzation and the
application of research
results ) '

» Operated as a fund directly
unider the Finfand Parliamant

* Sitra has an broad network of
‘Finnish and Intefnational
‘partners.

* Funding is targeted to
projects that create long-
terri haieta. -

» Tekes does not derive any
financial profit from its
activities, nor claim any
intellectual proprietary
rights

= Tekes works with companies
and research units In
Finland.

= Sitra has an extensive
network of Fipnish and
international partners.
Currently, Sitra Is involved In
maore than 40 active funds
* Sitra commits ta the owning
-and develaping a portfolio
-company for 4 to 10 years on
anaverage

TEKES main target group for funding is SMEs though they provide innovation funding for companies, research organizations.
and public sectorservice providers

Tekes Innovation funding helps companies to grow more quickly and renew
Funding thedr business operations
i g tunding can be used for RED, business dewvelopment, organisationa
for Companies The fund be used for R&D, b devel [
changeandin glanming for global growth

Funding for
Research
Organizations

« Academit mﬁéisﬂﬁﬁqﬂu u:rt Ulb:l.ﬂll_.- Toor Tkt Tiniating for autivitles et ERnerhe pu Bedlpness Fpponunities
lar Flanlsh companies

# | Publls service providers such an towns and -cithes, municipalities, and hospital districts

Puhlic

a cun uae Tehes funding to develop high-quality Services, ofmnization | mamagement, and
Services

Im thig implementation of publicsector projecis

TEKES Research and Development Funding s available both during the Research Stage and during the Development [/ Pllot
Stage. The natureand quantum of funding varies between the two stages
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Project Types and Funding Levels Research Projects Development and Plloting

SMEs (targeted competitive advantage at Grant max 50% Loan 50% or 70%.

International Level)

Mid Cap Companies Revenue nat greater Granl max 40% Loan 50%

than Eurc 300M (targeted competitive

advantage at International Lewvel}

' Large Corporations Grant max 40% Loan 50%

(rargeted :mpeﬂhve.aduanbagg-at-gtohal Level) | reyes requires large TEKES requires large
‘corporations to buy services carparations to by services
‘from SMEs or implement from SMEs or implement
projects jointly with them projects jointly with them

Share of services bought from | Shiare of services baught from
SMEs has to be a minimum of | SMEs has to be a minimum of
40% of the total project costs 15%of the total project costs

TEKES also provides funding for young innovative companies

' Phase 3 -Eura 750,000 Loan
+ Prownghesussnabiy

of competitive

Phase 2 - Euro 250,000
- advantage
Grant
. i _ s Accelerating the funding

- s Speedin usiness .
r pREcing e . from public and private

a : for global growth —

4 g Phase 1 - Euro 250,000 Acquiring external

of f = Natant funding for growth
‘:'. - r SRSt growin JNd « Developing growth
. mmpeﬁti\re 2R Strategy, processes and
f international Markets StaARization for SRBort
* |nvesting in scaling up business
International Sales and
Marketing

= Strenthening the team
to enable faster growth
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R »  Tekesfunds typicaily 60% of the project costs.

networked with
companies

» |nterest expressed by businesses in the project contents is a precondition for
being granted Tekes research funding

» Acompany participating in a project may demonstrate its commitment by
=  partitipating in the preparation and application phase

. 'prqut:‘_f management and activities of the steering group

= providing funding for project costs

New knowledge
and business
from research

ideas

* Tekes assists the translation of ideas from research stage to commercialization
by provding funding o

Strategic
Research
Openings

« Theresearch projects create new high-level competences in areas expected to
be important for businesses in the future '

{MRC] iook after the biotech funding in the UK. They

TEKES Success Measures
r— are two of the seven research councils (RCUK) in UK,

Euro 575 Million
Eura 366 Milllon

Fundingdonesofar

*  |ndustryparinership awards: One of the collaboration
of the BBSRC. Responsive mode grants where an
industrial partner contributes in cash at least 10% of
the full economic cost of the project.

Company Frojects

University Research

Euro 209 Million

Paositive Decisions 2600

Mew Customers 625 = British Business Bank: Government owned financing
partner having multiple programs.

Startups Financed 702

= Startup Loans: UK Government's flagship programme,
provides a low cost loan with menteoring and support,
both pre-start-up and for businesses that have been
operational for a year.

5.5. United Kingdom

Funding for-early stage research is availabie through both
publicand private venture capital s Angel CoFund for angelinvestors, Eguity investments
of between E100,000 and £1 Million are made in

Public £ :
ubliekunding smaller businesses in the UK in combination with

-

Innovate LIK: Started In 2007 this program has invested
aver £1.5 Billion in Innovation, matched by a further
£1.5 Billion in partner and business funding. Program
helped more than 5,000 innovative companies in
projects estimated to add £7.5 Billlon to the UK
economy and create 35,000 extra new jobs.

BBSRC [Biotechnology and Biological Sciences
Research Council) and Medical Research Council

syndicates of angel investors to support businesses
with good growth potential. investrments are subject
to limits of 49% of an investrnent round and 30% of the
equity ina business.

Enterprise Capital Funds: combine private and public
maney to make equity investments in high growth
businesses,
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= Growth Loans: addresses the financing needs of
smaller businesses which are struggling to raise
sufficient seniar debt to fund their growth
opportunities. Itis currently a pilot programme

s  Credit Reference Agencies (CRA): Eguifax, Experian
and Creditsafe are designated as CRAs through the
small and Mediums Sized business {Credit Information
Regulation] 2015. Reliability of credit scores is
Impraved, enabling alternative finance providers to
make informed decisions about financing smaller
businesses and removing the information asymmetry
between the lender and the small business

Private Venture Capital

= In 2014, The UK did better than other European
countries, where bidtech companies raised £923.7
Million in inital public offerings [IPOs) and USD 2.4
Billion (£1.54 Billion) in venture capital funding

» During the year, nine biotech companies listed by
raising over £408 Million — which is almost half the
total capital raised through IPOs inthe decade

+  Also, venture capital financing saw 71% Improvement
in 2014 on the back of fewer, bigger rounds at an
earlierstage

UK Case Study: Biomedical Catalyst

The Biomedical Catalyst (BMC) s a partnership
between the Medical Research Council and Innovate
UK, and aims to provide responsive and effective
support tothe innovative opportunities in drugs and
medical devices. The main focus of the program is ta in
allow innovative ideas coming out of academic
collaborations to reach commercialization by providing
funding and support. This bridges "the valley of death”
and helpsin accelerating the progress of niovel products
tomarket,

Support |s provided o academically-led feasibility
research through the Confidence In Concept Initiative,
Academic-led applications for Early and Late Stage
awards are administered through the Developmental
Pathway Funding Scheme {DPFS),

Since April 2012, £250m funding has been awarded,
matched by approximately £150m of private finance, to
more than 300 projects seeking to develop a wide
range oftherapies, diagnostics and devices.
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5.5.South Korea

Directand in-directlendingto SME

Korea Finance Corporation (KFC) and the Small and
Medium Business Corporation (SMBC) are the key sources
for public lending. SMBC do indirect lending where they
fund the banks. The banks in turn choose the SMEs who
they want to finance. KFC unlike SMBC does not fund the
complete 100% to banks for SME lending, They provide
40% or less fund and the remainder is to be funded by the
bank. SMBC and KFC also lend directly to SMEs, In total,
the two Institutions provided credit of 11.8 trillion KRW ta
SMEsin2011,

Government Venture funding

SMBC established the Korea Venture Investment
Corporation (KVIC) in 2004 for investing into SME, It runs
the Korea Fund of Funds, which participates in funds
created by private venture capitalists. At the end of 2012,
this Fund, which Is to set to continue untll 2035, amounted
to 1.5 trillion KRW {USD 1.4 Billion). It provides an option to
start-ups particularly those where there is high uncertainty
like in R&D, The equity investment In such cases can be
mere attractive than debt where it leads to risk sharing
rather than paying interest cost on loan. Loan becoma more
preferential when the company has groewn and there s
stable cash flows:

Credit guarantees

The government also supports SMEs through provision of
Credit guarantee to encourage lenders to provide funds to
SMEs by minimizing the risk exposure of the lender. From
2007 to 2011, public support in the form of credit
puarantees amounted to 100 trillion KRW (8% of 2011
GDP) compared to 42 trillion KRW of direct lending. In
Korea, guarantees are provided through the Korea Credit
Guarantee Fund [KCGF), the Karea Technology Finance
Corporation (KOTEC), the SMEBC and 16 Local Credit
Guarantee Foundations established and controlled by the
government

SME funding for Technology SMEs

KOTEC was established in 1989 to support SMEs
possessing new technology., KOTEC has technology
appraisal infrastructure to select companies for financing.
Thus they have dual role of selecting the right technologies




to fund and provide credit gpuarantees. This increases the
success rate of funding since there is a strong evaluation
mechanism before fundinga SME.

Moral suasion to protect SMEs during crisis

As a support mechanism the government uses moral
suasion technigues and persuades banks to extend loan
terms to protect SMEs from defaulting in difficult times.
Giving priority to SME lending, the government also
negotiates with bank to increase SME lending in return of
them fulfilling banks demands. In 2009 around 160 trillion
KRW of loans and 30.9 trillion KRW credit guarantees were
rolled over.

Preferential rates to banks for SME tending

The Bank of Korea also has a voluntary scheme for banks
run through its Bank-Intermediated Lending Support
Facility where it provides funds to banks at lower rate
provided they agree to have a certaln percentage of loans
being given to SMEs. The conditions and rates are revised
pernodically,

5.6.China

In China, funding happensthrough variety of ministries and
government bodies which include both national and local
government bodies and it spans from basic research to
commeaercialization.Some of the key bodiesare

= Ministry of Science and Technology (MOST)
+  Ministry of Agriculture and Ministry of Health
+ National Nature Science Foundation

Local governments supports by way of providing quality
infrastructure through industry parks. Large parks offer
incentives for starting operations in their city and also offer
incubation space, funds and tax concessions and provide
expert advice in return,

Aslew of funding initiatives are available in China. Examples
oftheseinitiatives are

= Support for basic research: Includes programmes
under Matural Science Foundation programmes, 973
programmes (started after High tech program 863),
also facusing on develaping Human resources in
particular, such as the Yangtze River Scholars
Programme, CAS Hundred Talents Programme, NSFC

National Distinguished Young Scholars Programme,
et

Support for high technology R&D: Includes the High
Technology R&D Programme (863 Programme), and
the National Key Technology R&D Programme.

Support for technology innovation and
commercialization: Important here is the funding
program under "Significant New Drugs Development”
(SNDD) which was built into the five-year plan for
supporting pre-commercialization, setting up
technology transfer infrastructure under the
important "Torch Programme", "Spark Programme”,
the "S&T Achievement Dissemination Programme"
are some of the important measures. Important
funding measuresinclude.

o Innovation Fund for Technology based firms
{IFT): Started by MOST in 1999, this programme
has focused on firms dealing in agriculture,
medical, animal projects and environmental
biotechnology. The programme requires private
sector recipients of this fund to make egual
amaunt of investment for R&D purposes.

o Venture capital through Guidance Fund (or Fund
of Funds): These are Government supported
venture funds created with the abjective of
supporting early stage companies. Established in
2010, China's national fund of funds, “Cdb Kai
Yuan Capital,” is one of the most notable of these
and it has fund size of USD 10 Billion.

Support for the construction of infrastructure for
sclentific research: Includes the Natonal Key
Laboratories Programme and Government support
through MOST for sharing of research facilities
including large equipment, biological rescurces,
Science and Technology publication and important
databases,

Development of human resources in science and
Technology: in addition to those mentioned above,
multiple programmes and rewards ininated by the
Ministry of Education are aimed at developing human
resource in sclence and Technology, such as the "Mew
Century Talents Training Programme” and the
"University Young Scholar Awards”,
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Case Study Torch Program (Started in August, 1588)
Objectives.

Program lor '-davaibping- innovative and hmih-mt'h'
industriesin China

Impact:

-

Over 25000 projects entitled as Torch Projects over
fast 25 years

The SITP Housed under Torch program cantributed
7% of China's GDP and close to 50% of all of China's
‘R&D spending

Over 100 National High Tech zones created and 126
‘Provincial High Tech zones created

Main components

Innovation Clusters.

Technology Business incubiators [TBIs)
Seed Funding jonofund).

Venture Guiding Fund

Established by creating national Science and
Technology Industrial Parks (STIPs), Saftware Parks
ard Productivity Promotion Centers i the clusters
50+ STIPs and approximately 40" software - parks
created under thescheme:

Industry ahd academic research collaboration is
facilitated through aver 2000 Productivity
‘PromationCenters:

‘Ied-mclow speﬁﬁ:c’cusmmwemnmawd uniderthis
-p]'agﬁm. Zhangiiang in shanghal in Integrated
circuits and pharmaseuticals, Tianjin - biatech and
new energy, and Zhongshan — medical devices and
‘#lectronics are some examples:

Technology Incubation service Institutions were
strengthenedincluding

University Science Parks

Techniology Business incubators
Regional Incubation Centers-
In 2012, there were 1239 Technidlogy Business:

Incubators lhdu&lng 435 as Natlonal incubators,
husﬁng nea-dy'ﬂ] Mt:umpamﬂs

95 university sclence parks were also created for
&ncmraging{iwﬂﬂpmﬁntatunhwﬂvIMHHHF

Sector-specific incubators include Biomedicine
Incubator In Shanghal, Advanced Material
Incubator ' Beijing and 2 Marine Technology
Incubator in Tianin.

Some of the startups which started at these
Incubators have grown to reputed firms In their
Field Indudlngunwn, Huawal, Suntech Power

Innofund- Seed funding

Set up in 1999, China's InnoFund was aimed
bridging early stage funding gaps for technalogy
firms. Prnmram s on slmiiar lines as that
government sponsored SBIR and STTR programsin
thels:

Support under the program happens thraugh loan
interest subsidies and equity nvestment which
ranges from USD 150,00~ USD 250,000

Eluaﬁfving critefia attracted Chinese owned firms.
operating In high-tach H&ﬂ, haw!ng lass than 500
employees, at least 30% of the employees in
technical functions

since establishment, the program funded 30000
SMEsare funded through this program

Venture guiding fund**

Started in 2007 this fund was aimed at attracting
mare capital into growing startups

THe Venture Guiding Fund worked in differént
ways- by investng directiy into VC funds; co-
investing with: vE's, providing risk subsidies in’

some VC bets and. prquldh'rg grams for pm‘ﬂ‘oli'n-'.
Tes@rves,
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5.7.Germany

Biotechnology companies in Germany are funded via
venture capital, the stock market (capital increases and/or
floatation (IPOs)) and grants from federal and Lander
governments. Funding programmes provide sufficient
start-up financing and project financing for SMEs.

While adequate sources of financing are available for early
stage investments, follow-on which require a higher
financial commitmentusesisachallenge.

The public-sector funding programmes outlined below
have been initiated by the German government and the EU
to finance company start-ups or research.

“GO-Bio", administered by the BMBF was started in 2005
to promote life sciences research. The funding recipients
are university and non-university research institutes/start-
ups and the program aims to enable a company to be
started out of a research project and facilitate commercial
exploitation, The successful applicants receive their
funding'in two phases, each lasting 2 maximum of three
vears. Technology validation is the ohjective of the first
phase whichis fully funded by BMBF, For the second phase,
a private investor has to be funded by the startups to
provide co-financing.

"INVEST — Zuschuss fiir Wagniskapital”: Key objective isto
mabilize venture capital for start-ups. Investors can invest a
minimum of EUR 10,000 per company and a maximum of
EUR 250,000 per year. Companies are eligible to receive
grants of EUR 1 Million per year. By mid-2014, however,
only around EUR 7 m of the EUR 150 m set aside for the
INVEST-Zuschuss programme in the federal budget had
been drawn down.

KMU Innovativ: Launched in 2007 by the BMBF, thisis an
R&D project funding initiative for small and medium-sized
companies Biotechnology, medical equipment,
information and communications technologies,
nanotechnology, production technology and clean and
energy effident technologies are focus sectors under this
program. Funding (and support to complete grant
applications) are offered to SMEs. Applications are
assessed lwice 2 year and approved applications receive
50% of the total fund needs from KMU Innovativ (with the
applicant needing to chip in with the remaining 50%).
Projects usually run for three years,

The EU research promotion programme "Horizon 2020”
as well as Germany high-tech strategy consider
biotechnology as a focus sector for funding. International
cooperation between research [nstitutions or firms is a
precandition for receiving funding from the programme,

BioChancePlus is a financial instrument through which
the German Federal Ministry for Education and Research
(BMBF) is supporting the high risk development of young
bletech companies. The BMBF programme makes available
€100 Million in' project funds, Together with a further €150
Million in private capital, this s to encourage in particilar
cooperation and networking between companies: The aid
is specifically aimed at helping spinoffs and startups
establish themselves for the purpose of bringing hew
biotechnology products to market.

in addinon to the Gowvernment funding, BASE
Deutsche Telekom, Siemens, Daimler Chrysler, Carl Zeiss:
and Robert Bosch have formed a partnership with the
federal government and the KW development bank to
provide venture capital funding for technology sector
startups. The HighTech Griinderfonds is directed at "young
high opportunity technological companies implementing
promising research results in an entrepreneurial manner”-
including biotech companies. In addition to providing €272
Million in venture capital funding, the program provides
young startups with managerial supervision.

5.8. Summary

Innovation driven economies offer a slew of fiscal and tax
incentives for investments in Research and Development,
Capital Investment, Employment Generaton and
Workforce Training, These include:

1L Angel Investments are eligible for deduction from
income for purposes of tax computation

2. Weighted deduction upto 400% available for
investments inresearch and development

3. Venture Capital are companies eligible for
concessional tax rate

4, Sales Tax exemptions are available for equipment used
in Biotechnology Researchior Manufacturing

5. Taxcredits are available for companies which generate
jobs
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6. Tax Credit are available for fees pald to regulatory
bodiesforapprovals

7. Tax Credits are available for expenses incurred in work
force training

Corporate Income Tax rate is lower for income from
exploitation of [P

Study of the model practices of innovation driven
economies suggests the following common themes

1. Need to Fund Broadly: Biotechnology Research is
resource intensive and funding at different stapes
across entire R&D cycleis important

Need to Fund Deep: There fs a need for adequate
funding at each stage from early to scale up

Meed to Fund Long: Given the long research and
development cycle, funding mechanism should have
patientcycleof 8-10years.

Need to have Fund Choice; Given the different
maturity levels of companies within the Biotechnology
spectrum, options for Grant, Equity, Debt funding
should be available '

MNeed to Supporta Fund of Fund Model: Fund of Funds
Model allows a range of projects to be funded and also

.allows for private sector participation in areas which

are aligned totheir strategicinterests

Need to foster Public Private Partnerships: which allow
for private sector funding to augment Government
initiatives

Need to Support Capacity Development: Alongside
funding there [s°a need for capacity development in
Researching and Selecting Investees. External advisors
can complement Internal capacities within
Governments/fu nding organizations

Need to protect Intellectual Property Rights: Allowing
the IPR to remain with the |nventor provides an
incentive to attract talent and creates a convenient
path to commercialization

Need to foster Startups and Small and Medium
Enterprises (SMEs): Given the preponderance of small
firms and startupsin Biotechnology, thereisa needto
have Credit Ratings, Concessional Credit Terms, Credit
Guarantee and Equity Funding for the growth af the
industry

The Common Global Themes for Building an Innovation Economy
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6. Fiscal, Tax and Policy Incentives for
Biotechnology: The International Experience

This report studied various fiscal, tax and policy tools
deployed by Israel, Singapore, the USA and Germany

Israel

Corporate taxes In priority areas |s 8% while that in
centralareasis 12%

Investment grantin priority areas is 20%

Approved Enterprise (located in priority areas) Grant
of 20% to foreign companies

Employment grants to small and large companies
based on their location wherein the government shall
bear a percentage of each new employees cost of
monthly salary forthe first 4 years

Angels Law: The Amendment allowed lsraell_and
foreign individuals who invest in qualifying "Target
Companies” between January 1, 2011 and December
31, 2015, to deduct the invested amount from their
overall taxable income from all sources. The amount of
the deduction was capped at NI5 5 Mlllior per Target
Company. There was no limit to the number of
companies that an investor can invest in - an investor
can thus invest in more than one company and enjoy
the tax benefit several imes,

Singapore

i beport 2015 | 5

Land intensification incentive : The LIA incentive is
available to businesses in industry sectors which have
the need for large land banks Approved LIA incentive
recipients get an inital allowance of 25% and annual
allowances of 5% on gualifying capital expenditure
incurred for the construction or renovation/extension
of a qualifying bullding or structure_ At least 80% of the
total floor area of the approved LA building or
structure must be used by a single user

Angel Investors Tax Deduction (AITD) Scheme : Angel
investors jnvesting minimum of USD 100,000 in a
startup tan claim a tax deduction of 50% from the

in'vl_Estme'nt.at the end ofa 2 year holding peried. For
each year, the eligible investment is-capped at USD
500,000

Productivity and Innovation Credit (PIC) Scheme (this
scheme ended in 2015) : The PIC scheme infroduted
in' 2010 allows businesses to enjoy up-to 400%
deduction or allowances on up to USD 400,000 of
expenditure incurred |n° Research & Development:
intellectual Property registration; intellectual Property
acquisition; Design activiies, Automation through
technology or software; and training of employees

Tax incentives for VCs ;: Approved venture capital fund
management companies managing Section 13H funds
will be charged a 5% concessionary tax rate on their
specified income for the period 1 Apr 2015 to 31 Mar
2020

United States: California

California Competes Credit - This credit is an
investment incentive to attract businesses to
California or expand or retain businesses already
Iocated in the state. The 5State GO-Biz Program can
now negotiate the offering of credits, to companies,
based upon job creation, location and capital
Investment.

Industrial Development Bond (IDB): Industrial
Development Bond (IDB) financing is avallable for
the acquisiton of manufacturing facilities and
equipment. |DB provides a financing option for
rmanufacturers to access private capital markets at
tax-exempt rates,

Manufacturing Sales Tax Exemption — Businesses
involved in Biotechnology Research and Development
or manufacturing; located in California are eligible to
receive a sales tax exemption of 4.19% for the period
January 2014 to June 2022 This tax exemption (s



applicable to equipment purchases of up to USD 200
Million by a company
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Research & Development Tax Credit - This State Tax
Credit aims to encourage companies to increase their
basic R&D in California. Under this credit, the
companies recelve a 15 percent credit against their
bank and corporation tax liability for specified in-
house research expenses, and a 24 percent credit for
basic research payments to external organizations,

New Employment Credit (NEC) - Taxpayers who own
companies located in 3 designated geographic area
(DGA) that have net increases in jobs on a year-on-
year basis are eligible for a 35% tax credit. To receive
this credit, employees must be hired between 1/1/14
and 1/1/20, and earnwages between USD 12 and USD
28 per hour, and be one of the following categories:

» notemployed for the previous six maonths;

¥ aVeteran who left service within the last year;
¢ anex-offender convicted of afelony;

¥ Arecipient of CalWORKS or general assistance.

Small Business Loan Guarantee (SBLGP): The
California Small Business Loan Guaranteg Program
{SBLGP) encourages investment into low- to
moderate- income communities. The SBLGP assists
small businesses in obtaining 2 loan as well as
establishing a favourable credit history with banks so
that the businesses can obtain loans in the future on
their own merit

California Capital Access Program

The California Capital Access Program (CalCAP) urges
participating banks and other lenders to extend loans
to small businesses that may not meet conventional
underwriting standards. Small business owners that
have difficulty in obtaining conventional financing may
quality for'a CalCAP lean through any CalCAP lender.

California Capital Access with Collateral Support
(CalCAP-CS)

CalCAP CS5 commits cash to cover the collateral
shortfall of loans of USD 50,000 or more for any small
business owner in California. Loans can be used to
meet start-up costs, capital equipment purchases,
inventary, renovating a place of business etc. The
borrower's main business and a minimum of 51% of jts
employees or business income, sales or payroll must
bein California.

Pollution Control Tax-Exempt Bond Financing
Program

Tax-exempt bond financing to businesses based jn
California for acguiring qualified pollution contral,
waste disposal or waste recovery facilities or the
acquisition and installation of new equipment.

United States: Massachusetts

Cooperative Research Grant- Grants up ta UsD
250,000 per year for 3 years with 8 1:1 matching
support from industry partner to facilitate scientific
discoveries that lead to medical applications

Accelerator Loan Program— Offers up to USD 750,000
as matching funds for early-stage life sciences
companies to help leverage additional sources of
capital,

Internship Challenge — Aims to expand the life
sciences workforce talent pipeline in the state. The
program enables the placement of students and
recent graduates into paid interaships in life sclences
companies, Salaries paid are then reimbursed by the
MMassachusetts Life Sciences Centre (MLSC) 10 the
tompanies where internships happen

Small Business Matching Grant (SBMG) Program—
Applicable to firms on the verge of commercializing
new technologies developed using Phase Il or Post-
Phase || Small Business Innovatian Research (SBIR)
awards or Small Business Technology Transfer [STTR)
grants from the federal government. Provides
matching support capped at USD 500,000 per firm.

lob Creation Tax Incentive Program — Only Certified
Life Sciences Company (as per MSLC guldelines)
receive the benefits

Theincentives include:

-

-

Refundable Investment Tax Credit of 10%
Refundable Research Tax Credit

Special Exemption from Sales Tax

Concessions inLet Operating Losses to 15 years

Credit for FDA User Fees

Special Deductions for dinical testing of Orphan Drugs
Exemption fram Construction Sales Tax




In addition to these incentives which are specific to Life
Sciences, other Massachusetts Incentives include:

* Workforce Training Fund (WTF) - Provides grants up
to USD 100,000 to improve the skills of new or
incumbent workers. A variant of this fund, The WTF
Express program offers grants of up to' USD 15,000 for
approved off-the-shelf worker training programs..

* Investment Tax Credit (ITC)-A 2% 1TC forinvestments
in fised assetsto allmanufacturers located in the State.
Massachusetts also provides an exemption from Sales
& UseTax for companies engaged in RED.

+ Economic Development Incentive Program — In
specified Economic Target Areas, expansions can be
made with Tax Increment Financing (TIF) agreements
which provide for exemptions on the value added to a
property In the expansion process and a 3-5%
Investment Tax Credit approved by the State.

* Research and Development Tax Credit — 10%
Massachusetts RED credit for Costs that qualify for the
Federal R&ED tax credit. Tax Credit of 15% is available
for costs related to research done in universities

* Single Sales Tax Treatment — Apportions corporate
income based solely on the ratio of in-state sales to
total sales thus providing a significant, relative
advantage to Massachusetts manufacturers with
multi-state oparations.

s  Financing — The Emerging Technology Fund provides
up to USD 2.5 Million In low-cost financing to eligible
technology-based firms. In addition, export assistance
loans, equipment lgans, and guarantees to growing
rmanufacturers are available under MassDevelopment

+ Infrastructure Grants — Municipalities can seek grants
ta assist with the costs of job creation activities like
roadway., water and sewer projects constructon
through the MassWorks Infrastructure Program,

United Kingdom

R&D incentive: “Super deduction” for both large
companiesand SMEs

Large Companies

« From 1 April 2013 option to claim the 10% R&D

expenditure credit (RDEC) instead of 130% super
deduction.

*  From April 2016, RDEC will be mandatory. RDEC will
be payahie toloss-making companies.

Small and medium Enterprises (SMEs):

« 175%prelApril 2011

*  200%from 1April 2011 to 31 March 2012

«  225%from 1 Aprll 2012

* Provision of Cash backs to SME'sin case of losses

+ Patent Box: provides a reduced corporate income tax
rate for certainincome arising from the exploitation of
IP (Patents, supplementary protection certificates,
regulatory data protection, and plant variety rights)

* Seed Enterprise Investment Scheme (SEIS); Helps
small, early-stage companies raise equity funding by
offering tax reliefs (of 50% of the cost of shares subject
to a maximum annual limit of £100,000) to individual
investors who purchase new shares in those
companies, These shares have a holding period of 3
years. Relief is not eligible if the shares are disposed of
within that 3 year period, or if any of the gualifying
conditions are not met during that period

South Karea

Incentives Offered for Investors by the Central
Government

Taxreduction or exemption for 5-7 years

- Rentfor land use reduced 50-100%

- Cash grant not less than 5% of the invested amount
- Employmentsubsidy

- Education /training subsidy

Supportive Measures for Foreign Investors Taken by the
Seoul Metropolitan Government

Income tax: 100% for 5 years after income creation and
50%fornext 2 years

- Acquisition & Registration tax: 100% for 10 years after
Income creation and 50% for next S years

Property tax: 100% for & years after income
creation.50% for next 2years

- ‘Cash grant for business emplaying large number of
people (50-300)

- Training subsidy of USD 902 per month per employee
for &6 months (limitof USD 180,000 percompany)
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Germany
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Early Stage Investment Project Financing: Venture
capital (VC) partners can be found through the
German Private Equity and Venture Capital Association
[BVK). Events like the German Equity Forum provide a
platform for interaction between young enterprises
and potential VC partners. Public institutions such as
development banks and public VC companies may also
offer partnership programs at this development stage.

Later Stage Investment Project Financing: Working
capital loans, bridge loans or investment loans are
available from Commercial Banks or through publicly
subsidized loan programs in Germany. These programs
usually offer loans at an attractive Interest rates in
combination with repayment-free start-up years, in
particutar for small and medium sized companies.
State-owned KEW development bank and regional
development banks provide such loans.

Cash Incentives for Investment Projects: Most
important cash incentives provided are in the form of
non-repayable grants applicable to co-finance
investment related. expenditures such as new
buildings, equipment ormachinery.

Labour-related Incentives: Companies can receive
subsidies for building up a workforce or the
implementation of R&D projects. Labour related
incentives play a significant rale in reducing the
operational costs incurred by new busingsses and are
applicable for recruitment support, training support,
and wage subsidies

R&D Project Grants: Pan-Eurcpean, Mational and
Regional project grants are available in addition to
investment incentives. . R&D project funding at the
MNational Level has been concentrated in the High-Tech
Strategy areas to push the development of cutbng
edge technologies.

%’_ In the UK, the Patent Box
provides a reduced corporate
income tax rate for certain

income arising from the

exploitation of IP
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/. Access to Capital for Biotechnology:
The Indian Experience

The Indian Biotech startups and SMEs access capital
through several routes., Qver the last few years, the
Government of India has taken a focused approach to
support Innovation in Biotechnology besides public
financing, there is now a growing numbers of private
funders.

7.1. Debt Funding
1. Raising debt fram Banks

Bank lending is the most commaon source of external
finance for many SMEs which are often dependent on
traditionial debt ta fulfill their financing needs.

However bank lending has the following challenges

s The approach adopted by banks to evaluate the
business case for lending |s very restrictive and risk
averse, Maost banks provide loans only against
collateral and adequate security of assets.
Consequently, startups and asset-light SMEs face
challenge In meeting such reguirements. This is
particularly important for Biotech SMEs which have
asset light models using existing infrastructure at
biotech parks and have their Intellectual Property as
their main asset

*  High risk of NPAs also force banks to adopt a very
cautious approach in sanctioning loans to Startupsand
S5MEs

2, Raising debt from Private Lenders [
Institutional Finance

SMEsin India rely heavily on private money lenders and the
unorganized financial sector for their requirements. The

terms of financing are however unclear in-many cases and
theinterest rates are high,

3. Dverseas lenders (External Commertizl
Barrowings)
External Commercial Borrowings (ECB's) can be raised by

borrowers from international banks and international
capital markets, multilateral financial institutions,

Challenges associated with ECBs include

« Difficult for SMEs and Startups to adhere to the
stringent norms [/ evaluation criteria set by such
Internationally recognized sources.

*  Variousend use restrictions for ECE
*  All-inCost Ceilings

* |n case approval route is sought for, then the process
become time consuming affair

= Cost Ineffective for SME's as small amount of loan
attract higher margins over LIBOR

4. Foreign Portfolio Investment — Non-
converiible debt

The government has been cognizant of the funding gap
which plagues Indian SMEs, In the 2012-13 Budget, the
government announced an India Opportunity Fund of USD
878 Million to support tndian SMEs. This entire amount will
be routed to Small industries Development Bank of India
(SIDBI) and is divided into specific targeted sectors.
Government also introduced the Credit Guarantee Fund
Trust Scheme for SME's and specialized MSME bank
branches for providing better service to this sector
permitting Composite Loan limit of Rs. 1 crore to be
sanctioned by Banks,

5. Hybrid Products

Hybrid products have features of bath debt and equity, Risk
Capital Is an Important Instrument for start-ups,
innovative/ fast growing companies as well as those
companies looking at prowth. Risk capital reduces the
capital to be brought by the entrepreneurs. Whilst initialiy
hiybrid products were anly provided to late stage ventures,
in recent timeas, seed funding / angel funding have also
started picking up:
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7.2. Equity Funding
1. Bootstrapping

Very early stage funding is vsually provided from the
persanal savings of the founders and from contributions
from friends and family, Additional sources of funding in
the form of grants from Governments, cash prizes from
winning In Initiatives like Grand Challenges and support
from philanthropic organizations and development
partriers are also available.

2.Angel / Seed Funding

Early stage funding reguirements are met through an
ecosystem of seed funds and angel Investors. Recent years
have seen the emergence of angel networks in leading
Indian cities which have funded startups in the Biotech
sector In the fast few years, Indian Angel Network and
Accelerators have been Investing in the Indian Biotech
startups, Privately managed Seed Funds have also invested
in the medical technology sector in India though the
guantum of funding is low. SEBIl has recognized the
Importance and growth of angel funds and thereby has
inserted a specific chapter under the India Fund
Regulations specifically governing angel funds.

3. Venture [ Private Equity Funding

Growth capital is provided by Venture Capital organizations
and Private Equity Investars to medium sized enterprises.
While valuations continue to be a challenge, established
companias with stable revenue models are beginning to
attract the attention of growth capital firms with
Investments coming in across all segments of
Biotechnology industry.

For research focused Biotech companies without a revenue
rmodel, the growth capital stage Is often the period when
funding becomes a challenge. The scientist-entrepreneur
hasexhausted his sources of funds ~ investors are however
unwilling to Invest in the company at this stage given the
lack of revenues and negative cash flows. Thiscritical phase
sees the closure of many Biotech companies and is often
referred to as the Valley of Death. Innovative financing
schemes are required to address this challenge. Advance
Market Cammitment (AMC) and Priority Review Vouchers
are a couple of initiatives which have been proposed to
address the challenges in the Valley of Death especially for
investmentsin diseases found in the developing world,
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Advance Market Commitment for Vaccines

An AMC s a legally binding funding agreement through
which a country or organization agrees to purchase atan
agreed price; a specitied ‘quantity of vaccines target
diseases with high mortality and morbidity. This
commitment Is made when the vaccine Is under
development {and hence the term “advance”) and is
designed to help the vaccine company nvest in research
and development and manufacturing of vacaines by
guaranteeing ademand for the vaccines.

AMCs can be designed both for products at an early
stage of development (such as malaria, HIV/AIDS
vaccines| and far late stage products (such as vaccines
against rotavirus, human paplilomavirus, and
pneumococcal disease).

Through the AMC mechanism, donors subsidize the
purchase of vaccines by developing countries, for a
specified number of units or total amount. Once this
limit is reached, manufacturers would be cantractually
obligated to either sell to dEv&It:-mns countries at an
affardable price ar to license their tE_E.hﬂﬂll:gY toother
Jow cost manufacturers.

An AMC for the development of the pneumococcal
vaccine has been proposed by the Glabal Alllance for,
Vaccines and Immunizations. Funding of USD 1.5 Billion
for the AMC has come from the Governments of [taly,
UK, Canada, ﬂussmand Norway and the Bill and Melfinda
Gates Foundation: GAVI has estimated that 200 Miilion
doses of Préumococcal vaccineg wolld be required
annually. UNICEF does the procurement of these
vaccines tor GAVI. Manufacturers intending to
participate in this AMC (who have to be pre-qualified by
WHO) should agree to supply & certain committed
number of doses at a price not higher than USD 3.5 per
dose. In return, the manufacturers will receive a share of
the total funding of USD 1.5 Billion in proportion to their
supply commitment. Four ‘vaccine manufacturers
including two from India have signed up for this AMC..

4, Capital Markets

Access to capital markets provided higher levels of funding
as well as an exit option for growth capital investors, In the
[ast 12 months organizations in the Biopharmaceutical and




Big-services segments have had successful Initial Public
Offeringsand raised money from capital markets.

7.3.SME Exchange

Small Biotech companies without a record of profitability
have difficulty in accessing capital markets, The SME
exchange has been Initiated In an attempt to expand the
opportunities for startups and SMEs to access capital
markets, NASDAQ in the US started as an SME exchange.
Other dedicated stock exchanges for SMEs like AIM
(Alternate Investment Market) in UK, GEM [Growth
Enterprise Market) in Hong Kong, TSK Ventures in Canada,
MOTHERS (Market of the high-growth and emerging
stocks) in Japan, Catalist in Singapore, Chinext in China
provide access to capital markets for SMEs,

These SME exchanges follow a set of model practices which
include

*  Focus/incentivize SMEs with a sizeable growth rate

=  Have the SME exchange legally related to the main
exchange

= Donotdilute disclosure content to reduce costs
= Allow private placements

= Have well-regulated advisors tovetissuers and provide
comfort to lnvestars about the guality of the issue

*« Have public awareness campaigns and training for
SMEsand

*  Provide tax incentves for investors.

In India, startups and SMEs are provided with 2 platforms
for accessing capital market viz. SME listing platform and
BSE Hi-techlisting platform.

SME Listing platform is an Initiative to provide SMEs with
equity financing opportunities to grow their business.
Equity financing lowers the need for Debt which In tum
leads to lower interest costs and a healthier balance sheet.
In addition to the above benefits, a listing platform also
makes investment Inthe SMEsand startups more attractive
with lower tax rates on capital gains on disposals, confinuity
of losses even in case of change in shareholding, non-
applicabllity of tax on receipt of shares for lower
consideration etc.

BSE Hi-tech |s another platform that offers capital raising
opportunity for Tnnovative, new age companies that
require funds.

There are challenges associated with lisking on the SME
Listing Platform / BSE Hi-Tech platform viz.

= Reguirements in SME Iisﬁ'ng platform including
threshold for paid up capital, minimum net waorth,
minimum’ tangible assets and track record of
prafitability.

= BSE Hi-tech listing requirements include pre-lssue
capital to be held by institutional investors

*  Numberof allottees in case of a public offer shall be
2000r maore

= Limiting the quantum of funds that can be raised to Rs.
25 Crores

=  Compliancewith disclosure requirements

= Retail individual investors allowed toinvest anly after 2
years (SME Listing) and 3 years {BSE Hi-tech)

+  Requirementtodilute atleast 25% of the capital by the
promoters '

These challenges have limited the number of SMEs thatuse
these platforms and 125 companies in total have been
listed on the BSE SME Platform, 19 of these companies
have migrated to the main BSE Board. Out of the remaining
109 companies, 33 companies are being traded on the BSE
SME Platform

Enhancing access to SMEs for public capital would

require the following:

* Relaxation of eligibility norms by S& 81 for startups

« Additional exit options

* Reduce minimum trading lot size could enhance

liquidity inthe system
* Reducing routine compliances
» Walving the fequirgrment for minimum public
:shareholding for Histing by SME/ startups

SMEs can also prepare themselves better for listing on the
SME exchanges by arranging for balance sheet highlighting
the adherence to the requisite conditions, making sure that
the documentation needs are fulfilled and having a clear

business plan for the future cash flows which will enable
easeinvaluation.

Government Initiatives for private funding of
SMEs

Government can come up with following initiatives to
createa conducive environment for private funding:

* Reducing compliances and approval mechanisms for
attracoing the foreign investors to invest in attractive
and high growth potential companies and ideas.
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*  Providing a single window dlearance for ralsing funds
by startups and SMEs

*  Making legal, tax and regulatory environment
smoother to operate by bringing relaxed norms for the
new initiates and startup with innovative ideas.

* Relaxation towards number of approvals those are
reguired for a foreign investor to infuse capital in the
new and innovativeidea.

» Relaxation towards disinvestment by overseas
Investors which provides foreign investors/ funids, an
easier exit route

Lack of understanding of the biotechnology industry
commercial models and paucity of skills In valuing
intellectual property associated with biotechnology have
hampered the ability of Indian Biotechnology fitms in
accessing capital, This situation 15 however changing with
the support from Gaovernment funding, successful
biotechnoiogy entrepreneurs who have come forward to
fund biotech startups and biotech sector focused growth
capital funds.

7.4. Funding from Biotechnology
Industry Research Assistance Council
(BIRAC)

BIRAC has emerged as a significant source of funding for
biotechnology entrepreneurs: in India and helping them
make a successful transition from scigntists to entre-
preneurs

A

Biotech Ignition Grant {BIG) is a flagship grant funding
pragramme available to biotech startups, scientist
entrepransurs from research institutes and academia. BIG
is designed. to stimulate commercialization of research
discoveries by providing very early stage grants upto 50
lakhs to help bridge the gap between ideation and proof of
concept

Small Business Innovation Research Initiative (SBIRI)
provides grant inaid up to Rs. 50 Lakh for early stage pre-
proof of concept research. SBIRI has prioritized early stage
funding for high risk innovative research In small and
medium- companies |led by innovators with science
backgrounds to get them involved in development of
products and processes which have high societal relevance

Biotechnology Industry Partnership Program (BIPP) is a
dual contribution funding (in PPP mode) mechanism far
product and technology development far validation and
scale upof highly innovative projects.

Contract Research Scheme (CRS) provides support to
Academia in the form of grant-in-aid for taking proof of
concept (Pol) of their solutions towards commercialization
in partnership with industry for a fee which is governed by a
specificcontract

The various innovation programmes of BIRAC

Late Stage
Development

Early Stage
Development

gig YiC
BIRAC-SRISTI
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8. Conclusion

Biotechnology is one of the sunrise sectors and an intrinsic
component of the 21st century knowledge economy.
Indian Biotechnalogy industry has set an ambitious target
of USD 100 Billion by 2025. Achieving this target would
enable the Biotechnology industry to increase its share of
India’s GDP from 0.35% to 2.5% of India’s potential USD 4
Trillion economy in 2025,

Make in India has been launched to improve India's
manufacturing competitiveness. India’s strengths in
Biotechnology can be |leveraged by the Make in India
Initiative to achieve major development whichinclude

*  Health Security through advances in
Biopharmaceuticals, Bio-Services and Bio-T

*  Food Security through advances in Bio-Agriculture

*  Energy Security and Clean Environment through Bio-
Industrials

Specific opportunities within Biotechnology which are
amenable to High Value Manufacturing include the
following:

= Biosimilars / vaccines—this would involve investments
inanalytical processdevelopment including fermenter
design and technologies for fill & finish of products

= Medtech Manufacturing Including high end 3D
prinfing & deslgn

*« Secondary agriculture (value addition to the primary
commodities produced in India on a large scale) and
Production of transgenic crops

+  |ndustrial Enzymes

*  Big Data and Analytics for Bio-pharmaceuticals and
Precision Medicing
= Bio-polymers/biomaterials using synthetic hiology

=  FRegenerative Medicine & Stem cells: especially
automation and manufacturing of stem cells and bio-
printing and injectable scaffolds

in addition, Make in India campaign will help in achieving
specificobjectives like the following:
1. JobCreation

Make in India campaign looks to create 100 Million
additional jobs by 2022. Biotechnology sector can
‘provide highly skilled Jobs in the areas of research and
development, engineering design and bioprocess
manufacturing.

2. Foreignlnvestment

The Bio-pharmaceutical sector has recelved inflows of
USD 13.3 Billion in the period from 2000-2015, Make
in India will see additional investments by
Multinational corporations and investors In
Biatechnology infrastructure development, research
and development facilities and marnufacturing plants.

3. ExportRevenues
Bio-pharmaceutical exports from India reached USD
2.2 8illionin 2015. With the opportunities provided by
Bio=similars and investments in manufacturing quality
system improvement, the export revenues can be
expected toincrease substantially in the coming years.

4, Import Substitution
Over 70% of India’s medical technology needs are met
through imports. Many life-saving drugs for oncology,
auto-immune disarders are also imported into India.
Domestic manufacturing as part of the Make in India
ininative, will help reduce import dependence and
reduce the cost of drugs and devices for the common
man,

5. Innovation
India's share of patents filed globally is very small in
comparison to developed countries as well as
developing countries like China. Make in India alonhg
with the Startup India initiative aims to improve the
Innovation ecosystemn In India. Biotechnology sector
which, globally, has been propelled by startups and
SMEs 15 expected to lead the march towards [P
creation and innovation

%% Report 2016 | 52



For these objectives ta be realized in practice, india needs
toaddress the following challenges

e}

Boosting demand for biotechnology products
including through catalytic procuremeant

o Refarming the regulatory system
1 Improving the Ease of doing business in India

Il Providing the right policy environment including fiscal
and tax incentives to boost R&D and manufacturing

! Providing the right infrastructure for biotechnology
companies especially catalyze a vibrant VC funding
landscape

I Improving the access to capital for biotech companies

2! Enhancing the skills needed for biotechnology
research and manufacturing

1 Enabling Indian companies o acquire world class
manufacturing guality

Access to capital remains a challenge for bictechnology
companies especially Startups and SMEs. Government can
support access to capital through

*  Enhance funding available through BIRAC

* |nnovation Fund for financing Biotechnology research
and development

Government can also come up with following initiatives to
create a conducive environment for private funding:

* Reducing compliances and approval mechanisms for
attracting the foreign investors to invest in attractive
and high growth potential companies and ideas

= Providing a single window clearance for raising funds
by startupsand SMEs

=  Making legal, tax and regulatory environment
smoather to operate by bringing relaxed norms for the

new inifiates and startup with innovative ideas

* Relaxation towards number of approvals that are
required for a foreign investor to infuse capital in the
newand innovative idea

= Relaxation towards disinvestment by overseas
Inviestors which provides foreign investors [ funds, an
easier exit route

In addition, the following policy reforms can help in growth
of Biotechnology sector inindia

+  Modifying the announcement in Budget 2016 on flat
10% tax on royalty Income derived from Intellectual
Property (1P} ta flat a 10% tax on all revenues from
commercializationof IP

+ Al Biotech SEZs should be exempt from Minimum
Alternate Tax (MAT) frarm the current 20.5% effective
MAT and tax holidays for 10 years

+ Import duty exemption for capital goods used in
Biotechnology manufacture

s A preferential pricing policy {with 15%-20% premium)
in line with Waorld Bank guidelines for products made
inindiain govarmment procurements

s ‘Weighted deduction on Research and Develapment
expenditure is proposed to be reduced to 100% by
2021 in Budget 20186, This reduction should be
reversed and weighted deduction on R&D should be
increased to 3008 of RED

* R&D Expenses incurred outside India should be
included under the definition of expenses allowable
for weighted deduction

= Contribution to SEBI registered Biotech focused funds
lo be eligibie for weighted average lax deduction

8‘“ Achieving the target of $US 100 billion
would enable the Indian
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Biotechnology industry to increase its
share of India’s GDP from 0.35% to
2.5% of India’s potential USD 4 Trillion
economyin 2025 %.,
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