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in-licensed by the firm (see Supplementary 
Tables 1 and 2 for a full list of Chinese 
and Indian firm descriptions). We exclude 
manufacturing and traditional medicines, 
which occur overwhelmingly in China, for a 
consistent and fair comparison of countries 
across regulated products that require R&D 
and clinical trials for approval. Including 
such firms focusing on traditional medicines 
or manufacturing would bias our analysis of 
relationships between VC and PE investment 
and other factors, such as government 
financing of biomedical R&D. For funds with 
international investments, we required that 
the firm had an R&D presence in one of the 
emerging markets. We validated our data set 
by surveying 25 VC funds that collectively 
participated in half the historical life sciences 
deals in these countries and verified them 
with independent databases, including 
Zero2IPO, VentureIntelligence and DowJones 
VentureSource.

In contrast to the widely held perception 
that life sciences VC and PE investment 
activity is booming in emerging nations12,13, 
our data suggest that innovative life sciences 
VC activity has been muted. Overall, we report 
a total of 116 VC-backed firms financed by 
148 deals. Of these, 76 firms report public 
equity rounds totaling ~$1.065 billion 
(Fig. 1). Extrapolating from these data, we 
estimate that since 2000, VC and PE firms 

To the Editor:
Emerging markets, such as Brazil1, China2, 
India3 and South Africa4, are increasingly 
recognized as placing great emphasis on 
innovation in the life sciences. Expanding 
research expenditure and capacity driven by 
rapid economic growth and repatriation of 
scientific talent has led to rising numbers of 
peer-reviewed publications5, patent filings6 
and international scientific collaborations7,8. 
A simultaneous surge in investment has 
reportedly accompanied this research activity 
in terms of foreign direct investment flows by 
large multinational pharmaceutical firms9, 
biotech firm formation recorded by industry 
association data and billion-dollar annual 
life sciences private equity (PE) investment 
levels10 (Table 1). Yet, data on sources of 
venture capital (VC) that are supporting such 
innovative biotech startups are unclear because 
existing investment metrics include not only 
innovative enterprises but also manufacturing 
or service firms lacking R&D capability. The 
quality of published data is also poor, with only 
one study on healthcare VC activity in China 
providing data for a single quarter in 2008 
and it does not separate innovative ventures11.
Here, we present a data set of life sciences VC 
in emerging markets to inform government 
innovation policy and VC investment strategy. 
Our data suggest that life sciences VC activity 
is low in the emerging economies we studied, 

despite growing levels of activity in that 
sector and in those regions. Furthermore, 
VC investments in emerging economies are 
disproportionately concentrated in a small set 
of funds historically selecting oncology assets 
(~78% of therapeutics). What’s more, these 
investments are supported by syndicates and 
investment-round sizes that are substantially 
smaller than those seen in the United States 
or European Union, forcing both domestic 
and foreign VC investors to develop novel 
investment strategies to mitigate country-
specific risk.

We conducted a comprehensive search for 
innovative, VC-backed investments related 
to human healthcare from January 2000 
to August 2012 in key emerging markets, 
specifically Brazil, China, India and South 
Africa (Supplementary Methods). We 
selected these countries because we were 
able to validate the quantitative data with 
qualitative reports from our prior relevant 
fieldwork. For the same reason, we excluded 
important emerging countries, such as 
Singapore, because we were unable to 
reconcile data with qualitative reports. This 
validation is critical, given the lack of access to 
high-quality data.

We use the term innovative to characterize 
biotech firms developing products for humans, 
such as therapeutics and vaccines, based on 
new, proprietary technology invented or 

Life sciences venture capital in emerging markets

Table 1 Characteristics of Biopharma R&D financing in China, India, Brazil and South Africa
Property China India South Africa Brazil

No. of health biotech firms (including non-VC backed) 580 (2009) 170 (2011) 64 (2010) 94 (2011)

No. of health biotech firms (VC backed) 70 (2012) 32 (2012) 7 (2012) 5 (2012)

Government biomedical technology R&D financing $3,400 million (2011) $650 million (2011) $200 million (2008) $330 million (2010)

Annualized foreign direct investment in biopharma R&D  
(2007–2010)

$3,579 million $2,634 million $501 million $266 million

Domestic private-sector biopharma revenue $16,000 million  (2010) $2,500 million (2011) N/A N/A

Domestic private-sector biopharma investment in R&D as % of 
total revenue (mean of top 20 largest domestic biopharma)

24% (2012) 11% (2012) 10% (2008) 6% (2010)

Estimated domestic private-sector R&D expenditure $3,840 million (2010) $275 million (2011) N/A N/A

Estimated innovative VC and PE financing (2000 to 2012) $923–1,026 million $648 million $6.8 million $39.8 million

Estimates of R&D spending derived from multiple sources. Annualized FDI foreign direct investment (FDI) was calculated by dividing total country pharmaceutical FDI during 2007–2010 by 
the period length of three. The number of firms for India, South Africa and Brazil is consistent with a prior survey32, whereas the number of Chinese firms is uncertain due to significant vari-
ability in reported figures depending on inclusion or exclusion of CROs, industrial biotech and traditional medicine, therefore the most conservative source used. The actual number of firms 
may be significantly smaller (although larger than India’s). Sources: OECD, Government Agency Statistical Reports, International Federation of Pharmaceutical Manufacturers & Associations, 
BioSpectrum Asia. Estimates of VC and PE financing derived from author’s survey. See Supplementary Methods for full details on individual sources and calculations.
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0.014, respectively. The differences in these 
index values imply that Chinese and Indian life 
sciences VC activity was 3.18 and 3.82 times 
more concentrated than the United States. 
The values across all countries were close to 0, 
reflecting the syndicate-driven nature of the 
business.

More intuitively, in China, only 19 of the 89 
funds made more than one investment, with 
the top investor, Morningside Group (Hong 
Kong), investing in 18.5% of all innovative 
Chinese VC-backed biotech firms. Groups, 
such as Morningside and Hangzhou Binjian 
Holding (which seeded Ascletis (Hangzhou, 
China) for $100 million in 2011) derive the 
majority of their revenue from alternative 
investments, such as real estate, and therefore 
are able to operate with a more long-term 
investing horizon. Government-backed VC 
funds maintained a formidable investing 
presence, with participation in 40% of all 
deals, although they accounted for only 
21% of all VC and PE capital estimated to 
be available (Table 2). These funds included 
Govtor Capital (Jiangsu High-Tech Investment 
Group), a $2.3-billion fund, Shenzhen Capital 
Group, a $1.2-billion fund established by 
several state-owned firms, and Hunan Hi-
Tech Venture Capital, a $125-million fund. 
These funds targeted the capital under 
management to technology broadly and 
were linked to government-backed science 
parks or incubators, but more recent funds, 
such as the $100-million Cenova Ventures 
founded in 2009, were focused exclusively 
on the life sciences. Government funds 
themselves also sometimes served as limited 
partners to privately based funds, including 
Qiming Venture Partners (Shanghai, China), 
a $1.2-billion fund, and GreenPine Capital 
(Shenzhen, China), a $500-million fund. 
Adjusting for the number of funds with 
government as a substantial limited partner 
led to roughly equal numbers of government 
and private funds. Other state-controlled 
investors included banks with venture arms, 
such as Soft Bank China Venture Capital 
(Shanghai) and China Merchant Technology 
Group (Hong Kong).

Investment was similarly concentrated in 
India, with only 11 of 35 funds having more 
than one investment, and the top four funds 
(all domestic)—APIDC (Andhra Pradesh 
Industrial Development Corporation)-
VentureEast (Hyderabad, India); Kotak 
Private Equity (Mumbai, India); ICICI 
Ventures (Mumbai); and LifeSpring 
Ventures (Hyderabad)—investing in 47% of 
Indian VC-backed deals in the life sciences. 
Compared to China, government played 
a much smaller role in India, participating 

invested ~$1.618–1.721 billion in innovative 
life sciences firms and that these innovative 
deals accounted for ~25–30% of all Chinese 
and Indian life sciences deals in the past five 
years, as well as 10–15% of dollars invested 
(Supplementary Fig. 1). By comparison, VC 
and PE firms invested a staggering  
$1.1 billion in 96 life sciences firms during 
the third quarter of 2011 alone in the United 
States, according to the National Venture 
Capital Association (Washington, DC)14. Our 
data were most complete for series A or first 
VC investments, with 85% of Indian firms 
and 50% of Chinese firms reporting, and 
we further estimate that historical series A 
financings total ~$528 million for China and 
~$203 million for India.

China led all our studied countries, with 
70 VC-backed innovative firms, followed by 
India with 34 firms, and finally, Brazil and 
South Africa, with only seven and five firms, 
respectively. Innovative investments in India 
and China rose steadily from 2005 until 2008, 
dropped slightly in 2009, before apparently 
plateauing at ~6 and ~10 investments, 
respectively, per year. This plateau may reflect 
increased risk-aversion following the 2008–
2009 financial crises, saturation of investable 
innovative opportunities or reporting bias 
against recent investments. It is worth noting a 
substantial 42% decline in innovative biotech 
financings from 2010 to 2011 in China, which 
is consistent with a 43.6% decline in overall 
Chinese life sciences investment, from $1.013 
billion to $0.572 billion, in 2011 (ref. 10). In 
terms of financings announced (Fig. 1), both 
China and India appear to have been on track 
in 2012 for a lower investment level, similar to 
that of 2011. This also appeared to be true in 
terms of dollars invested, with overall Indian 
life sciences VC investment through October 
2012 reported at $268 million, similar to the 

$340 million invested 
in 2011.

The annual VC 
investment levels in 
these four countries 
(~$100–150 million 
in innovative firms or 
~$800–900 million 
in all life sciences 
firms, accounting for 
<2% of private-sector 
R&D biopharma 
expenditure in 
China and <1% 
in the other three 
countries (Table 1) 
pale in comparison 
to the ~$14 billion 
in annual R&D 

investment in these four countries by 
governments, multinational pharmaceuticals 
and domestic pharmaceuticals. Globally, 
the ratio of biopharma VC to private-sector 
biopharma R&D expenditure is ~10%, 
according to The Pharmaceutical Research 
and Manufacturers of America (PhRMA) and 
Ernst & Young estimates15,16. This disparity 
is not for lack of capital because the VC and 
PE firms in our data set raised a total $27.5 
billion in China and $9.6 billion in India for 
their most recent vintage funds. This suggests 
that only 10.4% and 17.7% of their dollar-
weighted portfolio was invested in the life 
sciences (including non-innovative firms) and 
only 0.3% in innovative biotech (Table 2 and 
Supplementary Methods). Of the  
~$180 billion in combined VC and PE 
investments globally in 2011, innovative 
biotech investments globally accounted for 
~3.3% of all investments. Therefore, relative 
to both global industry-wide R&D levels and 
capital available, VC investment levels in these 
four countries were smaller by a factor of 10.

Not only were investment levels in these 
countries much lower, they were also more 
concentrated. A small number of VC firms 
captured a large fraction of the deal flow. 
According to S&P Capital IQ estimates, 711 
VC and PE funds had life sciences investments 
in the United States, whereas in our survey 
we found only 89 funds in China and 39 in 
India (Table 2). We employ a normalized 
Herfindahl-Hirschman Index, an economic 
measure of market concentration that takes 
values ranging from 0 to 1 (Supplementary 
Methods) to quantify and compare the 
concentration of VC activity across different 
countries. The Herfindahl index of VC 
investments in the United States from 2006 to 
2012 was 0.004, whereas the index in China 
and India from 2001 to 2011 was 0.012 and 
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Figure 1  VC investments in innovative healthcare biotechnology by year. 
Data were collected from January 2000 to August 2012. Source: authors’ 
survey.

CORRESPONDENCE



nature biotechnology   volume 31   number 3   mArCH 2013 197

investing trends14. Across the studied 
countries, therapeutics accounted for 40% 
of all investments, with major therapeutic 
areas being oncology and autoimmune, 
cardiovascular, infectious and metabolic 
disease (Fig. 2). This likely reflects the market 
opportunity created by increasing chronic 
disease prevalence associated with wealth and 
the adoption of a Western lifestyle. Oncology 
was the most dominant therapeutic area, with 
78.2% of all VC-backed therapeutic biotech 
firms having R&D activity in cancer (Table 3).  
Although we do not present data in tabular 
form owing to the small data set in South 
Africa and Brazil, the trend was similar, with 
100% of VC-backed therapeutic firms in 
Brazil and South Africa having an oncology 
program.

Chinese therapeutic companies primarily 
drove this global trend on oncology, with 
91% of all VC-backed therapeutic firms 
focusing on cancer, and cardiovascular and 
metabolic/infectious disease falling a distant 
second and third; these accounted for only 
22% and 17% of therapeutic firm R&D 
pipelines (Table 1). This is unsurprising, 
given the dominance of oncology in biotech 
as a whole, the substantial Chinese public 
health concern from cancers specific to the 
country, and multibillion dollar investments 
in Chinese oncology R&D facilities by big 
pharma, such as Novartis (Basel)21. Equity 
research from the financial services provider 
Morgan Stanley (New York) reports that 
30% of the 223 drugs in clinical development 
as of January 2013 by Chinese domestic 
biopharma were targeted for oncology22. 
Investments we identified in oncology 
included Lilly Asia Ventures (Shanghai) 
funding of ChipScreen BioSciences 
(Shenzhen), the lead product of which is 
a benzamide histone deacetylase (HDAC) 

in only 17.7% of innovative biotech deals 
from three multisector funds, APIDC-VE, 
Gujarat Venture Fund (New Delhi) and India 
Innovation Fund (New Delhi). APIDC-VE 
was a joint venture with privately held 
VentureEast, but the stake owned by APIDC, 
originally at 49%, fell to <1% because the 
VentureEast partners bought out the public 
investors, effectively making 94% of all 
Indian biotech investments largely funded by 
private VC, with the exception in 2010 of the 
India Innovation Fund, which was backed 
jointly by the private sector and the Indian 
Department of Science & Technology. Other 
major investors included primarily strategic 
investors, from industrial conglomerates, such 
as TATA (Mumbai) and Reliance (Mumbai), 
to the private equity arms of major banks, such 
as Kotak Mahindra Group (Mumbai) and 
ICICI Venture Funds (Mumbai).

A few attempts at creating VC-funded 
incubator science parks in India, such as the 
ICICI Science Park (Mumbai) and Gujarat 
Science Park, appeared to be not as successful 
as those in China in attracting VC investment, 
with only one biotech enterprise receiving 
publicly reported VC investment. The failure 
of these parks may have been due to poor 
linkages between incubators and leading 
academics (an important factor in establishing 
biotech clusters elsewhere17,18). In addition, 
lack of success may have been due to 
undercapitalization of biotech startups (where 
asset development is typically expensive); for 
example, the Gujarat Venture Fund had ~$10–
20 million in assets under management to be 
deployed across multiple sectors from 1990 to 
2011. By comparison, Tsinghua Science Park 
Fund in China historically had $150 million  
in assets under management (Table 2). In 
this respect, things may be looking up. In 
2011, a $100 million fund, receiving 20% of 
investment from the local government, 20% 
from the private-sector industry and 60% 
from institutional investors, was closed to 
support the Gujarat Science Park.

Although we do not report data 
on Malaysia, we should mention that 
government’s failed BioValley initiative, which 
was originally designed as a 2,000-acre site 
with three major research institutes focusing 
on genomics and proteomics, agriculture and 
pharmaceutical technologies. Experts have 
since attributed this failure to lack of demand 
and, more specifically, lack of properly 
trained talent to operate research facilities, the 
uncertain nature of intellectual property and 
the absence of a national traditional of high-
technology entrepreneurship19.

Activity was much lower and even more 
concentrated in Brazil and South Africa, 

with fewer than five funds investing in each 
country. BioVentures (Cape Town), the only 
active VC fund in South Africa, liquidated 
its investments and could not close a new 
fund. Although some reported that the South 
African government made equity investments 
through its Technology Innovation Agency 
Fund (Pretoria), no information was publicly 
available, and the fund appears to be primarily 
a granting agency. A recent survey of biotech 
VC investment activity by the South African 
Venture Capital Association (Johannesburg) 
estimated that $79 million was invested in the 
sector from 2000 to 2010, but this investment 
total included grants from government 
incubators as well as angel financing and did 
not differentiate between health and industrial 
biotech20. Investment activity in Brazil was 
similarly muted, with no VC activity for the 
past three years, and the newly established 
$125-million Burrill Latin America Fund only 
beginning to search for its first investments.

Despite their longer early-stage track 
records and experience, foreign VC firms were 
a minority in all countries, participating in 
30% of investments in China, 44% in India, 
15% in Brazil and 0% in South Africa (with the 
caveat that the only active dedicated Brazilian 
player, Burrill Latin America Fund (Rio 
de Janeiro, Brazil) has yet to make a health 
biotech investment). India’s greater foreign VC 
participation may reflect a smaller government 
presence relative to China, with the former 
proportionally increasing foreign VC influence 
and enabling access to proprietary deal flow 
that the latter may have restricted because 
of government relationships (termed guanxi 
in Chinese); it may also be due to greater 
comfort doing business in English (the second 
language in India) among VC firms.

The investment landscape in these four 
countries largely mirrored global life sciences 

Table 2  Characteristics of life sciences VC and PE investors in China and India
China India

PE and VC life sciences annual investment 
(including noninnovative)

~$572 million (2011) ~$340 million (2011)

Government VC for deployment  $5,779 million (29 funds) $115 million (2 funds)

Domestic VC for deployment  $12,340 million (31 funds) $3,765 million (18 funds)

Foreign VC for deployment $9,376 million (29 funds)  $3,288 million (15 funds)

Total capital for deployment $27,497 million (89 funds)  $9,558 million (35 funds)

Estimated % of PE and VC dollars available 
for deployment invested in life sciences in 
2011

10.4% 17.7%

Data for funds that have made historical investments in innovative biotechnology companies from January 1, 2000 to 
August 31, 2012. PE and VC life sciences investment total are from ChinaBio and VentureIntelligence reports, and include 
noninnovative investments in service and manufacturing-based companies. Capital available to be deployed was estimated 
from publicly reported size of the most recently closed fund. If multiple funds had closed, the most recent dedicated 
country-specific fund was used. Actual data were available from 57 out of 89 Chinese VC and PE funds, and 13 out of 35 
Indian VC and PE funds. Note that not all available capital is dedicated to the life sciences. To calculate percentage of PE 
and VC dollars potentially available to life sciences investments, we assumed a 5-year investment period, divided the most 
recent fund size by 5 to get average annual investment outflow, and then divided the 2011 VC and PE life sciences figures 
by total recent fund size capital across the data set. Sources: Capital IQ and VC and PE fund websites. See Supplementary 
Methods for full details and sources.
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of total investments in China and 8.82% in 
India) and recombinant products (14.29% 
of total investments in China and 11.76% in 
India), which are investment categories that 
can leverage the manufacturing capabilities 
of China and India as well as the growth in 
public-health financing locally and biosimilars 
legislation abroad. Interestingly, we identified 
no bioinformatics startups in China, whereas 
South Africa, Brazil and India all had some 
bioinformatics activity. Other minor areas of 
investment specific to China included stem 
cells, research tools and peptide drugs. The 
trends for products attracting VC investment 
in China and India were consistent with those 
attracting VC funding in Brazil and South 
Africa (Fig. 2c,d).

Records of financings in 2011 appear to 
corroborate that local innovation in emerging 
economies has been slow to develop, with a 
focus on bringing preclinical technologies to 
China to leverage R&D cost advantages. Hua 
Medicine (Shanghai) received $50 million 
from top-tier investors, including Fidelity 
Asian Ventures (Hong Kong), ARCH Asian 
Ventures (Chicago) and WuXi PharmaTech 
(Shanghai); Ascletis received $100 million 
from Hangzhou Binjiang Investments 
(Hangzhou) to in-license early-stage 
candidates in 2011; and BeiGene (Beijing) 
received $20 million in investment from 
Merck (Whitehouse Station, NJ, USA) and has 
in-licensed two oncology candidates. Indian 
contract research organizations (CROs) have 
made similar strides in in-licensing, with 
declining ‘big pharma’ R&D budgets leading 
to a shift from payment per full-time employee 
toward structured, performance-based 
milestones similar to traditional biotech/
pharma partnerships, with the CRO taking 
on risk to prepare a pre-investigational new 
drug (IND) package. The difficulty in local 
drug discovery may also have been reflected 
by APIDC-VE’s intended allocation of no 
more than 10–15% of investments in its 2011 
$200-million vintage fund, despite making six 
drug discovery–related investments from its 
original 2002 fund and returning 42% internal 
rate of return to limited partners.

The lack of healthcare biotech VC 
activity may reflect the nascent nature of 
early-stage technology investing. Although 
syndication—a grouping of several VC funds 
on a single deal—is standard practice in 
Europe and the United States, the practice 
is nascent in China and India (Fig. 3). 
Syndication serves as a form of peer-review to 
improve selection by providing access to deal 
flow, reducing financial risk and increasing 
knowledge sharing24. Less syndication 
may therefore imply insufficient deal flow, 

inhibitor currently in phase 2 trials for 
cutaneous T-cell lymphoma; and IDG Capital 
Partners (Beijing) support for Shenogen 
Pharma (Beijing), the lead product of 
which is a naturally derived small-molecule 
inhibitor of estrogen receptor alpha 36 variant 
to treat breast cancer in phase 1. Innovative 
oncology firms are often founded by scholars 
who trained in the United States and returned 
to China to commercialize their discoveries. 
The effective time from company foundation 
to entering clinical development in China 
was five to six years, with an additional one 
to two years before VC investment and the 
Chinese State Food and Drug Administration 
(SFDA; Beijing) approval expected four years 
after investment23. We have corroborated 
these long development lead times for novel 
R&D in China by a recent analysis of new 
drug applications from the SFDA showing 
an average of less than two submissions per 
year23.

Oncology is similarly dominant in India, 
with 56% of therapeutic VC-backed firms 
maintaining a cancer focus, but the gap 
between oncology and other areas is smaller, 
with 44% and 33% of therapeutic firms 
focusing on metabolic or cardiovascular 
disease, respectively. Similar to Chinese life 
sciences startups, many of the technologies 
in development were originally discovered in 
the United States, and some companies still 
maintain a physical presence in the United 
States. Examples included Vyome BioScience 
(New Delhi), the result of a collaboration 
between the Institute of Genomics and 
Integrative Biology (New Delhi) and Harvard 

Medical School (Cambridge, MA, USA), 
which received $1 million in series A financing 
from Navam Capital (Calcutta) in 2010 to 
develop a functional genomics screening 
technology to identify dermatological 
products (among other things to counter 
toxicities associated with chemotherapy). 
Similarly, Mitra Biotech spun off from the 
Dana-Farber Cancer Institute (Boston) with 
a $1 million series A financing in 2011 from 
Accel Partners India (Bangalore) and Kitven 
Fund (Bangalore) to develop technology-
enabling molecular characterization of 
cancer progression and metastasis as well 
as the prediction of anticancer drug clinical 
response. Unlike Chinese companies, these 
new Indian companies appear to have received 
financing earlier (only two to three years 
after foundation), which may be due to their 
higher profile in the United States and a more 
traditional VC financing model or the lack 
of substantial Indian government subsidies 
(which are prominent in China).

Overall, therapeutics account for 33% and 
53% of all investments by VC investors in 
China and India, respectively. Of the other 
product categories, diagnostics account for 
17% and 12% of overall investment in China 
and India, respectively (Fig. 2a,b). The 
relatively short development timelines, low 
risk and ability to leverage economies of scale 
and labor arbitrage might explain interest in 
diagnostics by early investors. Indeed, Roche 
Diagnostics (Basel) reported year-over-year 
revenue growth of almost 50% in China 
during 2010 and 2011. Late-stage investors 
also appeared interested in vaccines (12.86% 
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financings primarily involved expansion-stage 
investments by PE funds.

The primary limitation of our study 
is access to data. Emerging markets are 
characterized by a lack of transparent data 
reports and language barriers. Furthermore, 
some VC investments may not have been 
publicly reported or shuttered before public 
disclosure, which might have changed our 
analysis, given the small sample size. We 
minimize the impact of these problems by 
validating the activities of 25 VC funds, 
which accounted for about half of our data 
set. A second limitation is that we exclude 
traditional Chinese medicine developers, yet 
these firms account for a substantial number 
of investments. It is possible that some of 
these medicines may prove therapeutically 
efficacious, a hope behind GlaxoSmithKline’s 
(Brentford, UK) establishment in early 2012 of 
an R&D unit focused on studying traditional 
Chinese medicine to generate synthetic 
versions26. A third limitation is our use of 
VC investment as a proxy for measuring the 
growth of innovative biotech, which may be 
problematic due to differences in the investing 
environment between these markets and the 
United States. For example, different tax rules, 
corporate structure, contract enforcement 
and corruption may reduce the benefits of 
VC investment relative to other forms of 
financing. Indeed, most biotech innovation 
may have been internalized in generic and 
larger pharmaceutical companies in India 
and China and therefore not reflected in VC 
investment numbers (Table 1). In addition, 
the historical lag of three to five years after 
firm formation for VC investment may result 
in an underestimate of present innovative 
activity in these markets; there also may be a 
lag in reporting that will affect 2012 estimates. 
A final limitation is the lack of exit data, given 
that most investments were made in the 
past five years. Future studies might analyze 
how returns and capital efficiency differ in 
emerging markets.

Nevertheless, our data suggest that life 
sciences commercialization remains nascent 
in emerging markets in terms of VC-backed 
firm formation, VC flows and syndication 
levels. In summary, ~15 innovative healthcare 
biotech firms in the four countries received 
VC financing annually for 2000–2012, totaling 
~$100–150 million with typically two to 
three investors participating in each deal. VC 
markets in China and India were immature 
perhaps due to the scarcity of commercial-
quality science, few appropriate market 
mechanisms for exits by means of mergers and 
acquisitions or public floatations, and high 
opportunity cost for investors with attractive 

few firms willing to syndicate or with the 
expertise to syndicate, and accompanying 
higher financial risk. As expected, we noted 
a strong correlation between financing size 
and syndicate size when comparing the four 
emerging markets across the past decade 
to more established, mature markets in the 
United States, Europe and Israel (R2 = 0.7277). 
Interestingly, for firms with available financing 
data, syndicate sizes in China and India are 
similar, despite the larger number of VC 
investors in China versus India for both  
series A (2.47 versus 2.16) and series B 
financings (3.14 versus 3.25), although average 
capital per investor in China was substantially 
greater in both series A ($7.68 million 
versus $4.42 million) and series B ($13.17 
million versus $6.87 million). Series A data 
from China was skewed by a few very large 
financings, including two at $50 million in 
2011 (Ascletis and Hua Medicines). Dropping 
these two led to an average series A financing 
of $4.76 million, which was virtually identical 
to India’s. In fact, the median series A size for 
both was identical at $3.5 million, whereas 
median series B size was $10.54 million in 
China versus $9 million in India. Even so, 
dropping outliers in VC data is generally 
inappropriate, given the skewed distribution 
of investment opportunities in this industry. 
As is usual in this setting, these data suggest 

that a few high-profile investments in China 
absorbed a large amount of the overall capital.

In addition, syndication may be a function 
of technology risk25, with fewer high-
risk, early-stage investments that typically 
favor several rounds of financing through 
syndicates. Life sciences firms in India and 
China may raise one round of capital for 
specific R&D or capital projects as opposed to 
requiring multiple rounds, which can therefore 
be facilitated by smaller syndicates or single 
investors. In particular, syndication may be 
lower in China owing to the predominance 
(79.4%) of single-investor financings of 
evergreen investors, such as Morningside 
Ventures (Shanghai) or government VC 
funds, which have the surplus capital and 
risk-tolerance to invest without a syndicate. 
In India, the low extent of syndication 
anecdotally appears to be due to the scarcity 
of available or interested VC firms with which 
to syndicate, with 80.0% of single-investor 
financings by VC and PE limited partnerships 
with a 10-year horizon. Even so, the syndicate 
size for series B financings in India is almost 
level with series B financings in the United 
States (3.25 versus 3.36). This similarity in 
syndication levels may be due to the fact 
that series B financings in the United States 
were likely early-stage investments in firms 
entering clinical trials, whereas Indian series B 
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Figure 3  Syndicate and mean investment size of life sciences VC deals by geography and by stage 
(series A or series B) from 2000 to 2012. Source: China, India, Brazil and South Africa data, authors’ 
survey; Israel, Europe and United States data, DowJones VentureSource.

Table 3  Therapeutic breakdown of venture-backed firms by disease area and country
Therapeutic area China India Brazil South Africa

Oncology 21 (91%) 10 (56%) 3 (100%) 2 (100%)

Metabolic 3 (13%) 8 (44%) 0 (0%) 0 (0%)

Cardiovascular 5 (22%) 0 (0%) 0 (0%) 0 (0%)

Infectious 4 (17%) 3 (17%) 0 (0%) 0 (0%)

Autoimmune 3 (13%) 6 (33%) 0 (0%) 0 (0%)

Total unique therapeutic firms 23 18 3 2

Each entry indicates number of unique firms pursuing the corresponding therapeutic area, and the percentage refers to the 
proportion of all therapeutic firms with that therapeutic area as a focus. The numbers and percentages do not add up to 
100% of the total unique firms because individual firms may have multiple areas of focus.

CORRESPONDENCE



200 volume 31   number 3   mArCH 2013   nature biotechnology

biotech investment levels and the innovative 
biotech investment levels reported in this 
study. Government might accelerate this 
transition to high-tech R&D by subsidizing 
manufacturing facility construction costs 
for VC firms. For example, Fidelity Asian 
Ventures seeded Innovent Biologics (Suzhou, 
China) with $5 million to explore a pilot 
1,000-liter bioreactor line in China for current 
good manufacturing practices contract 
manufacturing. A $200-million grant last 
April from the Chinese government for 
the 72,000-liter facility accelerated plans 
to develop its own internal monoclonal 
antibodies, with Fidelity Asian Ventures 
and Lilly Asia Ventures contributing to a 
$25-million series B financing in November 
2012 to advance three candidates into phase 
1/2 trials across oncology, autoimmune 
disease and ophthalmology indications. Such 
a multistage strategy may not only minimize 
the opportunity cost, but also align with the 
revenue-driven nature of exit opportunities 
in both China and India, with companies 
required to show meaningful profits for at 
least three years before public listings. It is 
unclear whether these exit opportunities still 
exist in China and India, given the reported 
market saturation and rising valuations, but 
limited partner interest in emerging market 
biotech investing appears robust relative to 
mature markets, such as the United States. 
In 2011, Prospect Venture Partners (San 
Francisco), a top quartile fund in the United 
States, was unable to raise $150 million over a 
year of fundraising30; in contrast, in that same 
calendar year, Vivo Ventures (Shanghai) raised 
$375 million for its seventh China fund in half 
a year, Fidelity, announced a $250-million 
China-focused healthcare fund, and Qiming 
Ventures Partners raised a $450-million 
fund and a $112-(RMB700) million fund 
(with a third and half focused on the life 
sciences, respectively). VC funds fundraising 
for emerging markets seem to be aware that 
competition for deals is intense; they might 
find ways to develop proprietary networks 
for deal flow or add value through strategic 
partnerships. This intense competition for 
the few quality early-stage deals exists, despite 
(and perhaps because of) the substantial 
barriers reported in structuring term sheets, 
finding competent executives and conducting 
forensic accounting to avoid fraud. Thus, 
the underdeveloped state of emerging VC 
markets, as reflected by low syndicate and 
financing size, may suggest the lack of a critical 
mass of commercial-quality science, but VC 
funds excited by limited partner interest may 
still have a window of opportunity to enter and 
position themselves in China and India.

investment opportunities in other sectors, as 
reflected by the small fraction (0.3%) of total 
available PE capital and VC being deployed to 
innovative biotech (Table 2).

How might these governments attract 
more VC investment activity in innovative 
biotech? The data suggest that greater R&D 
investment by domestic pharmaceutical 
companies and government organizations 
may attract greater VC investment. Intuitively, 
this corresponds to more assets to spin 
off into VC-backed firms from pharma or 
universities as well as more ex-pharma or 
academic entrepreneurs to lead such firms. 
Although there has been a great deal of foreign 
direct investment and government R&D 
financing in India, the country’s domestic 
biopharma industry R&D expenditure makes 
up a much smaller percentage of revenue 
(~11%) compared with China’s (~24%) or 
even that of established global multinationals 
(~15%; Table 1). Similarly, India also has 
had a disproportionately small pool of 
government VC financing available (~1% 
of capital) compared with China (~20% of 
capital; Table 2). The Indian Department of 
Pharmaceuticals (New Delhi) has recently 
announced plans to set up a ~$1.8-billion VC 
fund targeted at financing new drug-discovery 
R&D projects, with 15% of the fund seeded 
by the government and the remainder raised 
from institutional investors by 2012 (30%), 
2013 (50%) and 2015 (20%)27. It is unclear 
whether these funds are for forming new 
firms or supporting expansion of the generics 
companies into R&D.

Even so, the Indian plan may have been 
informed by Singapore’s BioPolis cluster and its 
accompanying $698-million Bio-One Capital 
Fund, which has only five investments in local 
companies in its current portfolio of 21 health 
biotech companies, with a bulk of the funds 
($581 million) focused on helping to facilitate 
the entry of a multinational R&D subsidiary 
or joint venture28. In fact, combined data from 
DowJones VentureSource and S&P Capital 
IQ indicate six financings of local biotech in 
2000–2004 immediately after the formation of 
BioPolis, followed by a slowdown of only three 
financings in 2005–2007, before an uptick 
of activity in 2008–2011, which saw nine 
financings; these statistics largely corroborate 
the ‘mixed’ results of commercializing local 
innovation reported previously29. Two 
investments from 2000 are illustrative. A 
$17-million investment in the independent 
biotech ES Cell International (Singapore) 
culminated in a disappointing $10.9-million 
acquisition by BioTime (Alameda, CA, USA) 
in 2010, whereas a $21-million joint venture, 
S*Bio, formed in the same year with Chiron 

(Emeryville, CA, USA; now Novartis), 
completed two deals in 2012: out-licensing 
both a small molecule HDAC 1/2 inhibitor 
(pracinostat) to MEI Pharma (San Diego) and 
a small-molecule JAK2 inhibitor (pacritinib) 
to Cell Therapeutics (Seattle), for a total deal 
value of ~$240 million. Singapore appears to 
have been more successful in establishing local 
infrastructure with multinationals, and its 
experience suggests that India may be better 
off allocating the majority of its funding to 
R&D projects inside established companies 
and academic institutions, creating the talent 
pool and augmenting the critical mass of 
biotech assets.

At present, government and strategic 
investors with long-run investing horizons are 
the primary investors in the emerging markets 
surveyed here. Overall, the data indicate three 
types of investment strategy: first, a multistage 
transition to R&D over time; second, a cross-
geographical technology arbitrage approach; 
and third, a vertically integrated approach at a 
single point in time.

The first strategy is a staged approach to 
life sciences investing in emerging markets 
to gain local experience with low-tech 
investments and indeed this might explain 
the lack of innovative investment as local 
VC firms traverse the initial learning curve. 
Investments in the manufacture of vaccines 
and recombinant products, contract research 
and in-licensing compounds that meet local 
medical needs appear natural first steps for 
successful local funds. For instance, Indian 
VC fund Kotak’s deals in the early 2000s were 
manufacturing-orientated investments, such 
as Bharat Biotech (Hyderabad), an innovator 
of novel vectors for the creation of low-cost 
vaccines, including for a recombinant hepatitis 
B virus vaccine. These early successes paved 
the way for the recent close of a $100-million 
dedicated life sciences fund that was 
oversubscribed within three weeks, which 
invested additional capital into the R&D 
subsidiary of Bharat Serum (Hyderabad) 
called Kasiak Research, a developer of 
mesenchymal stem cells from adipose tissue 
and umbilical cords for autologous and 
allogenic therapeutic use in degenerative 
disease. Conversely, despite South African 
fund BioVentures’ top-decile performance 
in ‘leapfrogging’ manufacturing by directly 
selling intellectual property, the fund manager 
was unable to raise a follow-on fund, and its 
successive ‘Health in Africa Fund’ intends to 
develop advanced manufacturing facilities 
and allocate 10–15% toward in-licensing 
innovative technologies, such as diagnostics.

Application of this strategy may explain 
differences between previously reported 
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The second strategy identified from our 
survey involves foreign VC funds leveraging 
their dual geographic presence to bring 
technologies into these markets, reduce 
mistrust and help both foreign and local 
companies communicate and navigate cultural 
differences. Partnering with a knowledgeable 
VC may be one entry strategy. For instance, 
MPM Capital (Boston) co-invested with 
OrbiMed Asia (Shanghai), which already 
knew the political processes and maintained 
a physical presence in China. One investment 
acquired in late 2011 by Pall (Port Washington, 
NY, USA), ForteBio (Shanghai), developed 
and manufactured life sciences tools in China 
and doubled margins from 40% to 80%. The 
secondary objective was to understand deal 
execution, how to develop a sales force and 
how to ultimately succeed in the Chinese 
market. MPM Capital is repeating this with 
another cross-geographical investment, 
DragonFly, a biosimilars manufacturer, 
the management team of which is based in 
California and the facilities of which are in 
Shanghai China. Other examples include 
Bay City Capital (San Francisco), which co-
sponsors the Decheng Life Sciences Fund 
(founded 2011) with DT Capital, a multi-
sector Shanghai-based fund. In early 2012, 
Decheng made a $12-million investment 
in GeneWeave Technologies (San Jose, CA, 
USA), a developer of infectious disease 
molecular diagnostics, which intends to 
expand rapidly to Chinese markets with DT 
Capital’s expertise. Local funds in China and 
India, such as APIDC-VE, appear to also be 
capitalizing on international investments to 
foster such cross-talk. One US investment, 
Melior (Exton, PA), which repurposes drugs 
for diabetes and atopic dermatitis, has an 
intellectual property sharing agreement with 
an undisclosed Indian pharma company 
which in turn set up a joint venture with an 
Indian academic organization to further 
develop its technology platform.

The final strategy we have observed is 
a multistage, vertical approach at a single 
point in time, investing both downstream 
and upstream, often with service-based 
investments in supporting industries, 
given the gaps in the nascent life sciences 
ecosystem. For example, one of APIDC-
VE’s diagnostic portfolio companies is a 
pathology laboratory that introduced novel 
molecular diagnostics for infectious diseases 
and cancers with collection centers in villages 
in India. Another company, Elbit Medical 
Diagnostics, provides software for recording 

data from X-ray imaging from patients with 
potential tumors generated in villages in 
India, which is transmitted for diagnosis by 
US-based physicians. Finally, the molecular 
diagnostic kits are manufactured by a third 
portfolio company, so that they can be cheaply 
distributed. Similarly, LifeSpring Ventures, a 
$150-million fund, links together investments 
in drug discovery, companion diagnostics 
and pharmaceutical analytics for tackling 
chronic diseases, such as diabetes31.Another 
fund, Qiming Venture Partners, refers many 
of its companies to its own clinical CROs in its 
portfolio and is able to leverage its distribution 
companies to accelerate commercialization 
of its portfolio company products. Qiming’s 
experience has been that “whoever controls 
the distribution channels captures the bulk of 
the value and has dominance in that sector.” 
In fact, market forces may be encouraging 
this trend, with the line between PE and VC 
blurring due to restrictions on buy-out activity 
that force PE firms to invest downstream in 
growth-stage capital in China.

Although VC funds can adapt their 
investing strategies to increase life sciences 
innovation in emerging markets and 
develop capital markets, the ~$100–150 
million annual innovative VC investment 
levels correspond to only ~20–25% of all 
life sciences deals and 10–15% of all life 
sciences dollars. This suggests financing 
supply is not the issue as much as demand. 
Governments in emerging markets might 
continue to focus their effort on driving 
demand-side factors by promoting 
entrepreneurship, streamlining technology 
transfer, improving the quality of life 
sciences R&D and readying capital markets 
to incentivize VC investment in innovative 
startups lacking revenue. With these VC 
strategies and ongoing government efforts, 
limited partners and VC investors may 
be presented with a unique investment 
opportunity as the first generation of truly 
innovative emerging-market startups arrive 
on the global landscape.

Note: Supplementary information is available at http://
www.nature.com/doifinder/10.1038/nbt.2529.
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