
 
 

1 

The Rise of Chinese Biotechs and 
Increasing Competitiveness on a 

Global Scale 
 

 
 
 
 

Authors: Samuel D. Isaly, Christopher Chen and Yiqi Liu 
 

 
June 21, 2021 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 

 
444 Madison Avenue, 39th Floor 

New York, NY 10022 
+1 (212) 403-3900 

 
 



 
 

2 

Summary 
 
China’s status as one of the foremost economic powers is quite impressive given that China was 
playing economic catch-up with Western countries for much of the 20th century. The late arrival 
of industrialization in China was a major contributing factor, and it was not until Deng Xiaoping’s 
sweeping economic reforms that the country finally began to open itself to global industry. 
Modern-day China has become a global powerhouse not just in its legacy industries in 
manufacturing, but also further up the value chain in IP origination and services — areas key to 
its future growth. While tech firms like Tencent and Alibaba have garnered the most international 
attention, Chinese biotech and pharmaceutical companies have made equally impressive strides. 
A deeper examination of the history of the domestic industry combined with a comparison between 
modern-day US and Chinese firms will reveal just how much more competitive Chinese firms 
have become in the last decade. Many of the leading Chinese biotech companies are Hong Kong 
or China A-Share, or Connect listed (without US listed ADRs). Without sophisticated mechanisms 
in place, such as on-shore accounts, local broker relationships, and regulatory compliance, it is 
very challenging to efficiently access these markets. Given the heightened interest in biotech 
investing globally, especially in a post-COVID environment, this White Paper aims to discuss why 
Chinese biotech innovation was inevitable from an economic standpoint, and how Chinese 
companies are beginning to level the playing field with established Western names by increasing 
their investment in research and development (R&D) to dominate not only the domestic market, 
but potentially foreign markets as well. 
 

The Structure of Worldwide Biotechnology and Pharmaceutical Research and 
Development 

 
Before we take a closer look at Chinese biotech, a key metric that will be discussed is the price-
to-research ratio, which describes market capitalization as a multiple of R&D expense. Price-to-
research essentially shows how much an investor pays per dollar of R&D, with a lower ratio 
implying that more investor money flows towards R&D, and thus towards the development of 
innovative products. While high R&D expense will not guarantee the discovery of commercial 
innovative products, it certainly provides an edge. We believe a significant portion of Chinese 
R&D is currently focused on the research segment (around 70%), whereas Western companies are 
the exact opposite, dedicating around 70% to development instead. As a result, their research and 
discovery capabilities may actually be quite similar. Table 1 shows the R&D capabilities of select 
Chinese biotech firms through their R&D spending, research personnel, and compounds under 
development. A detailed breakdown of select Western compared to Japanese and Chinese firms 
can be found in Table 2, which includes market capitalization, gross margin, gross profit margin, 
R&D expense, and price-to-research ratio. 
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Table 1 

 
 
 

Recent Developments 
 
While Chinese pharmaceuticals are increasingly the product of novel IP and intensive R&D, many 
major Chinese players historically licensed drugs from more established Western firms. Even 
today, several large Chinese pharmaceutical companies continue to use licensing as their primary 
method of filling their pipeline. One notable recent example is Zai Lab (ZLAB), a US listed 
Chinese biotech with “unicorn” status, meaning a market capitalization of over $1 billion prior to 
IPO. Key commercial products like ZEJUNE, Optune, and QINLOCK are licensed from Western 
companies like Tesaro (acquired by GlaxoSmithKline), NovoCure, and Deciphera, respectively1. 
Across their pipeline, Zai Lab has 15 licensing agreements in place2. Licensing allows firms like 
Zai Lab to spend significantly less on R&D while having exclusive rights to commercialize novel 
compounds with IP protection in their designated markets. There is also lower risk associated with 
licensing, as compounds have oftentimes been clinically proven in a different market and can be 
deployed to market relatively quickly. What separates Zai Lab from other licensing-centric 
competitors is its focus on novel drugs with lengthy IP protection that target specific types of 
cancer. This makes it difficult for domestic competitors to replicate the drug, giving Zai Lab 
market dominance over the complete, albeit smaller, market. However, licensing agreements also 
come with the caveat of revenue sharing with the originator of the compound, which cuts into the 
licensee’s profit margins. Zai Lab’s 15 licenses all include flat upfront and milestone fees, as well 
as variable royalties if the company succeeds in commercialization of any licensed products3. 
While there is no clear breakdown of flat fees or royalties in their annual report, it does note that 
they are bundled into their cost of sales metric, which in total represented just over 34% of revenues. 
Additionally, of Zai Lab’s approximately $223 million of R&D expenses in 2020, $108 million 

 
1 Zai Lab 2020 10-K 
2 Id. 
3 Id. 
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was attributed to both upfront and milestone licensing payments4. Due to its savings in overall 
R&D from the licensing model, Zai Lab carries a price-to-research ratio of 73.0, far above the 
average of 37.1 among the five selected Chinese biotech companies. However, its gross profit 
margin is only 65.8%, quite a bit lower than the average of 75.7%, which reflects the impact of the 
revenue sharing agreements it has in place with its partners (Table 2).  
 
Table 2 

 
 
A different approach that eschews heavy R&D spending is generics manufacturing. Taking 
advantage of patent expiry, or in some cases, lax intellectual protection within China, firms like 

 
4 Id. 
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CSPC Pharmaceutical Group (1093 HK) and Jiangsu Hansoh Pharmaceutical (3692 HK) produce 
generics and undercut the market for key drugs. While Chinese generics have often been panned 
for poor quality control, improvements in regulatory standards and government reimbursement 
mechanisms could usher in noticeable improvements5. Hansoh alone has introduced more than 30 
generics to the Chinese market since its inception in 1995, including versions of Novartis’ Gleevec 
and Eli Lilly’s Zyprexa; Hansoh beat out both originators to win public hospital supply contracts 
in a number of major Chinese cities in 20196. Government procurement contracts like the ones 
won by Hansoh, which guarantee 60-70% market share for a year to the lowest generic bidder, can 
be a double-edged sword given the price cuts that are needed to win those contracts. Despite the 
fact that around 22 million tablets are to be delivered, Hansoh’s drugs were discounted by about 
25% to win the contracts, which is already less than the average discount of about 50% borne by 
other drugs added to the procurement program7. Nevertheless, Hansoh has shown that a generics 
manufacturer with a robust pipeline backed by strong quality control can be lucrative given the 
appropriate circumstances, with government pricing playing a major role. Hansoh’s sky-high 
price-to-research ratio of 140.1 and gross profit margin of 90.8% reflect its incredibly low R&D 
spending for a product portfolio of its size8. Despite Hansoh’s success, competitors like CSPC are 
attempting to move up-market towards origination and spending more on R&D for novel drugs, 
reflected in its far lower price-to-research ratio (45.2) and gross profit margin (74.9%)9. Pipeline 
renovation will be the main strategy for traditional generic pharmaceutical companies to retain 
competitiveness. Companies such as Hengrui (600276 CH) and Livzon (000513 CH) have built 
up their in-house development capabilities for novel targets and are catching up by taking 
advantage of their financial resources and well-established sales and marketing teams. 
 
Origination is proving to be an attractive area, demonstrated by projections for Shanghai Junshi 
(1877 HK), an innovator in the biotech space. TUOYI, their commercialized PD-1 inhibitor, boasts 
a product gross profit margin of nearly 90%10, and while the margins are strong, efforts to spread 
adoption are often gatekept by the Chinese National Reimbursement Drug List (NRDL), an 
annually updated list that demands heavy price cuts for drugs to be included. However, past data 
on 17 drugs showed an average of over 600% volume growth one year after NRDL inclusion. In 
most cases, the growth in volume sufficiently offsets the decline in profit margin. A clear example 
would be Innovent’s (1801 HK) TYVYT, which was included in the NRDL in late Q1 2020 with 
a 63.7% price cut. Later in the year, Innovent’s gross profit grew rapidly and had a fourfold 
increase compared to FY2019. Moreover, some of that margin reduction can be made up for in 
other areas, such as expansion overseas to new markets. Products like Junshi’s TUOYI 
(toripalimab), which received the US FDA’s Breakthrough Therapy Designation (BTD), and 
Akeso’s (9926 HK) AK105 (penpulimab), which was granted the US FDA’s Real-Time Oncology 
Review (RTOR), could compete to be the first Chinese PD-1 products to be commercialized in the 
US, where they can be sold at higher prices while still being distinctively cheaper than other 
approved PD-1 products in the US. The road to commercialization in the US is still long, especially 
because of the impact of COVID on FDA operations and production facilities. Nonetheless, these 

 
5 https://www.westpharma.com/en/blog/2020/April/generic-drugs-in-china# 
6 https://www.fiercepharma.com/pharma-asia/a-hong-kong-ipo-to-make-one-world-s-richest-biopharma-families 
7 Id. 
8 See Table 2 
9 Id. 
10 Junshi FY2021 Estimates 
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designations bring tangible benefits that increase the chances of approval and could play a key role 
in bringing novel Chinese compounds to different markets. Additionally, BeiGene’s (6160 HK) 
tislelizumab, Innovent’s sintilimab, and CStone’s (2616 HK) sugemalimab (PD-L1) are all queued 
up for US FDA approval. 
 
Western biotech has dominated the global market in the past several decades, with advanced 
innovation and origination. This gave rise to some of the largest and most well-known companies 
in the world, such as Novartis (NVS), Roche (RHHBY), GlaxoSmithKline (GSK), Amgen 
(AMGN), etc. More recently, however, competition has risen in developing markets, especially in 
China, where a number of government policies and general interest in the space has ushered in an 
era of novel innovation as opposed to licensing or generics manufacturing11. The move towards 
in-house innovation has yielded dividends for several Chinese biotechs, including Junshi, BeiGene, 
and Innovent, all of which have obtained unicorn status. All founded within the last decade, these 
relative newcomers to the biotech scene have developed an impressive array of products, both 
independently and in partnership with others. Junshi’s immense investment in R&D has yielded 
30 compounds in its development pipeline (28 novel compounds), resulting in a price-to-research 
ratio of 45.8 and gross profit margin of 76.7% roundly comparable with notable US biotech 
companies, which have an average of a price-to-research ratio of 26.0 and a gross profit margin of 
84.1%12. Similarly, BeiGene, with 45 compounds in clinical development and 1,600 research 
personnel, boasts a 25.3 price-to-research ratio and a 77.1% gross profit margin13. Innovent, with 
24 compounds in the clinical stage, is somewhat of an outlier in this set due to its 62.3 price-to-
research ratio and a 89.9% gross profit margin, which may be partially attributed to the impact of 
commercialized biosimilars remaining in their business.  
 
The impact of investments in R&D can be seen from licensing deals that the firms have made with 
major Western players. Innovent reached a $1 billion deal with Eli Lilly for TYVYT, a co-
developed innovative anti-PD-1 antibody, and another deal with Coherus for BYVASDA, an 
innovative anti-VEGF antibody. Junshi signed over North American rights to TUOYI (China’s 
first homegrown PD-1 inhibitor) to Coherus (CHRS) for $150 million upfront. At the same time, 
Junshi entered a co-development partnership with Eli Lilly (LLY) and granted the firm ex-China 
rights to JS016, a COVID-19 antibody that when combined with Eli Lilly’s own CoV555 decreases 
hospitalization and death by 70%14. The ex-China rights to BeiGene’s PD-1 inhibitor tislelizumab, 
previously licensed to Celgene (CELG, acquired by BMY), were acquired by Novartis in a 
blockbuster deal with $650 million upfront and another $1.55 billion in milestones15. Similar out-
licensing agreements for novel compounds can be found in a number of Chinese biotechs, 
including I-Mab’s (IMAB) nearly $2 billion deal with Abbvie (ABBV) for TJC4 (anti-CD47 
antibody), Legend Biotech (LEGN) and J&J’s (JNJ) deal for LCAR-B38M, and CStone’s deal 
with EQRx (private) for sugemalimab. The development timeline of Chinese biotech firms has 
been quite impressive, going from licensees and generics manufacturing to becoming licensers to 
Western firms in the span of two decades or less. Even further growth is expected given the size 

 
11 https://www.fiercepharma.com/special-report/10-biotechs-to-know-china 
12 See Table 2 
13 Id. 
14 Junshi 2020 Annual Report 
15 https://www.fiercepharma.com/marketing/novartis-takes-celgene-s-baton-licensing-beigene-s-tislelizumab-as-
own-pd-1-fails-to 
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of the Chinese market and the emphasis the Chinese government has put on homegrown 
development. Programs to encourage “hai gui,” or highly educated Chinese who studied abroad, 
to migrate back to China to innovate have been quite successful, with significant returnee 
representation on the executive level of Chinese healthcare discovery companies — particularly 
those designated as unicorns (Table 3). Partly due to their ability bring back and implement foreign 
expertise and knowledge, many of these returnees have been on the forefront of Chinese innovation 
in the space. 
 
Table 3 

 
In the biotech space, the consistent shift towards innovation has been reflected in the R&D 
spending of Chinese companies. As such, we believe that Chinese R&D spending will eventually 
equal that of Western firms. This view is now being substantiated by the price-to-research ratio of 
several high profile Chinese and US biotech firms. The average price-to-research ratio for selected 
Chinese biotech firms is now 37.1, while selected US biotech averages around 26.016. R&D 
expenditure aside, a look at a different metric, price-per-compound, presents another argument for 
the case that Chinese biotechs remain undervalued. Price-per-compound breaks down how much 
investors are paying per compound in the development pipeline. BeiGene, for example, has 45 
compounds in clinical development, meaning that each compound is worth approximately $728 
million. Amgen similarly has around 60 products in its pipeline, but its price-per-compound is 
about $2.3 billion, meaning that each compound that Amgen tests in its pipeline costs investors 
just over three times more. We expect Chinese and Western averages for both price-to-research 
and price-per-compound to converge further as China continues to develop its nascent market, and 
Chinese firms begin to enter more out-licensing agreements to bring their unique capabilities and 
compounds to the global market.  

 
16 See Table 2 
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The rise of truly innovative Chinese biotech firms has begun to put them on equal footing with 
legacy Western firms. Over a dozen Chinese biotech firms have become unicorns, and that does 
not even include unicorns in other healthcare subsectors, truly demonstrating how far Chinese 
firms have come in the space17. Biotech in China is still a relatively young industry, and continues 
to lag behind Western firms in some areas, like development of novel drug targets. However, we 
are seeing gradual improvements in many of those areas, with firms like Innovent beginning to 
innovate with IBI322, an anti-CD47 bispecific antibody that is potentially first-in-class. Not only 
are Chinese firms now spending proportionally comparable amounts on R&D, Western firms are 
beginning to take increased notice of their cutting-edge innovation and paying to partner with them. 
Amgen, for example, acquired a 20.5% stake in BeiGene for $2.7 billions at a 25% premium in 
late 2019 to enlist BeiGene’s R&D capabilities for the development of 20 Amgen compounds for 
use in the Chinese market and to evaluate global clinical feasibility18. At the same time, BeiGene’s 
established commercial infrastructure and local relationships for oncological products in the 
Chinese market proved to be extremely attractive to Amgen, who determined that cooperative sales 
at a 50/50 split with BeiGene would ultimately be more beneficial than relying on and developing 
their own sales pipeline in China. While raw sales and gross profit cannot yet be put side-to-side 
in a direct comparison, the numbers show comparable gross profit margins and price-to-research 
ratios in biotech. With such a large Total Addressable Market, Chinese biotechs are poised to take 
the next step to compete with the dominant Western firms, especially as they continue to innovate 
and bring products to market. With the fast-tracking of drugs like TUOYI and AK105 to approval 
in the US, and the beginnings of out-licensing to Western firms, Chinese biotech has shown its 
ability to innovate at the highest level and compete on product quality alone with some of the best 
in the business.  

 
  

 
17 See Table 3 
18 https://www.fiercebiotech.com/biotech/amgen-pays-2-7b-to-enlist-beigene-as-chinese-r-d-partner 
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Disclaimers 
 
This document is issued in relation to Emerging Markets Healthcare Partners LLC, a Delaware limited liability 
company and Worldwide Healthcare Partners LLC, a Delaware limited liability company, collectively known as (the 
“Exome Funds”) managed by Exome Asset Management LLC (“Exome”). The limited liability company interests in 
the Exome Funds (the “Interests”) are being offered by private placement to select investors who meet applicable 
eligibility and minimum purchase requirements pursuant to the Exome Funds’ private placement memorandum, 
limited liability company agreement and subscription agreement, each as may be amended or supplemented from time 
to time (collectively, the “Offering Documents”). 
 
Applications for Interests must be made solely on the basis of the information contained in, and subject to the terms 
and conditions of, the Offering Documents, which contain additional information, including risks of investing, not set 
forth herein which information is material to any decision to invest in the Exome Fund. Accordingly, nothing set forth 
herein constitutes an offer to sell any securities or a solicitation of an offer to purchase any securities.  
 
This document is intended only for the person(s) to whom it is transmitted. The contents are not to be reproduced or 
distributed, in whole or in part, to any person other than the person who received the materials and to such person’s 
advisors without the prior written consent of Exome.  
 
Exome reserves the right to amend or replace the information contained herein, in part or entirely, at any time without 
notice, and undertakes no obligation to provide the recipient with access to the amended information or to notify the 
recipient thereof. 
 
Nothing in this document should be construed as a recommendation.  Charts, tables and graphs contained in this 
document are not intended to be used to assist the reader in determining which securities to buy or sell or when to 
buy or sell securities. 
 
Exome obtained the information with respect to the funds and indices referred to herein from public filings and other 
third-party sources believed to be reliable. Exome is not making any representation or warranty, expressed or implied, 
with respect to the correctness, accuracy, reasonableness or completeness of such information. 

 
 

 
 
 

 
 
 
 
 

 


