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“A wealth of insights and foresights about the global rise of the knowledge-based 
industry. Drivers and modulators from emerging economies make it necessary 
to look beyond the usual industry sector horizon. Using The New Players in Life 
Science Innovation’s well researched and comprehensive road map of India and 
China’s approach for becoming future innovative R&D players offers a strong 
medicine to business leaders who want to build organizations with an understanding 
on how the future may unfold.”

—Martina Flammer, Senior Director, Emerging Markets, Pfizer Inc.

“This is a stimulating and original take on the changes in the life sciences industry 
worldwide.”

—Helen Lawton Smith, Chair, Management Department, 
Birkbeck College, University of London

“Really understanding the evolution in science and technology around the world 
demands numbers and analysis, which can be very difficult to find and combine in 
a clear manner, but that’s just what readers get in The New Players in Life Science 
Innovation.”

—Mike May, Editorial Director, Scientific American Worldview

“The New Players in Life Science Innovation is a valuable resource for academics, 
policy makers, and practitioners alike as it deals in breadth and depth with currently 
key related issues in the areas of R&D management, policies, and practices and in 
the context of a world that is increasingly globalizing as well as dividing. Insights 
from this book will remain relevant for some time and may well provide prophetic 
as well. I highly recommend it as a key resource for both academic as well as policy 
and practice contexts.”

—Elias Caryannis, Professor of Science, Technology, Innovation, and 
Entrepreneurship, School of Business, George Washington University

“The book documents that science-based business is no longer the exclusive domain 
of the West. In the future, competitors from emerging economies will be playing 
increasingly important roles in life science innovation. This trend is gathering 
momentum and is indeed irreversible.”

—Y. Eugene Pak, Director of R&D Sector, Seoul National University 
Advanced Institutes of Convergence Technology



“Emerging partners and emerging markets are now key. Mroczkowski documents 
finally what we’ve been seeing individually as practitioners in technology transfer 
and biotech business development in recent years. These new regional partners 
and markets are no longer limited to late stage adaptors or me-too manufacturers, 
but have the technological capacity and financial strength to push novel early-stage 
biotech discoveries to market.”

—Steven M. Ferguson, CLP, Chair, Technology Transfer, Foundation for 
Advanced Education in the Sciences (FAES) Graduate School at NIH

“The good old days of the pharma industry are gone, the old models are over, and 
new paradigms and new paths for future successes are opening up. But we don’t 
know precisely what they are going to be. We are facing a bunch of weak or strong 
signals, and it is difficult to segregate. This means that trial and error is the name 
of this new game. We all know how errors are expensive and can be scary, too. To 
minimize the risk, we need to get to grips with new/emerging R&D and business 
drivers. Definitively, this book is a very relevant tool to achieve that.” 

—Charles Woler, CEO, Evotec
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 1

  1  
 Power Shifts in Global R&D and 

Innovation: What They Mean for Firms 
in Life Science Businesses  

      “In the twenty-first century, citizens of the United States and 
Europe will consider themselves fortunate if they produce 
maybe one of every four or five major inventions.”     

—Don Tapscott and Anthony Williams  1    

     The New Post-Crisis Economic Game: 
Emerging Economies Gain Advantage and 
Speed Up R&D Spending  

 This book is about the emerging new order of global innova-
tion in the life science business. Just as the global center of gravity 
in manufacturing has shifted east in the past two decades, a power 
shift is underway in science, technology, and innovation. For most of 
the past several centuries, the West has dominated science and tech-
nology. We tend to forget, however, that, historically, Asian nations 
such as China have equaled, if not exceeded, Europe in many areas 
of invention and application of discoveries. Explorers such as Marco 
Polo were amazed by what they saw in China. In fact,  until the indus-
trial revolution in the West, the Middle Kingdom was technologically 
ahead of Europe in most fields. During the twenty-first century, we 
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may well be witnessing a swing of the technology pendulum back in 
favor of China and other rapidly developing economic powers of Asia.  

 Yet most recently, two bastions of Western advantage have 
seemed to remain in place: research and development (R&D) and 
finance. However, the recent global economic crisis has shaken the 
foundations of Western preeminence in finance. Indeed, it has also 
shaken the foundations of our beliefs in the model of a capitalist econ-
omy based on free markets, a model that leading Asian nations regard 
as flawed. Similarly, Western science and technology remain strong, 
but many signs indicate that, in the crucial area of R&D—which ulti-
mately underpins technology and innovation—the beginnings of a 
major shift away from Western dominance may be underway.  The 
current economic crisis and the period of subdued economic growth 
in the West that follows may well speed up this development.  

 What accounts for this transformation? The last decade has seen 
a significant transformation in the economic and financial power of 
emerging economies. Most developing countries have run persis-
tent external accounts surpluses, even as the United States has been 
running a deficit. A remarkable aspect of those surpluses has been 
a pickup in economic growth and trade. As a result, the emerging 
economies have become creditors to the United States, thus accumu-
lating claims against the United States while simultaneously gaining 
an ability to influence markets around the world through the pricing 
of bonds, company shares, and currency exchange rates. As Mohamed  
El-Erian puts it, “Developing countries have shifted from operating in 
debtor regimes to creditor regimes.” 2  As El-Erian also observes, his-
tory suggests that the current mix in emerging economies of internal 
macroeconomic stability and high financial cushions acts as a strong 
catalyst for the development of internal financial markets. 3  Thus, 
emerging economies will increasingly constitute a consequential and 
independent driver for growth in the world.  

 The growth strategies adopted by leading emerging economies 
have resulted in a rapid increase in their share of world trade; those 
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economies are also increasingly moving to higher value-added goods. 
Emerging economy governments will have every incentive—as well 
as the means—to continue to increase spending on education and 
R&D, to broaden the number of citizens who can benefit from tech-
nological progress. This will allow larger groups to benefit from glo-
balization and will enable those groups to reap the benefits of their 
countries’ new technological capabilities and skills.  

 Experts warn that, in the post-crisis conditions, Western coun-
tries face the risk of stagflation, or an extended period of low growth 
combined with unemployment. Inflation could replace the deflation-
ary pressures of the crisis conditions, as governments are tempted to 
monetize the huge piles of accumulated debt. As commodity prices 
move up and low-cost labor becomes less available, inflationary forces 
may develop at a time when mature Western economies face weak 
economic growth and weak productivity.  

 Furthermore, reports by such prestigious consultancies as Boston 
Consulting Group point out that, in forthcoming years, we can expect 
emerging Asia—led by fast-growing economies such as China, India, 
Singapore, and South Korea—to enjoy double the economic growth 
of the transatlantic West. 4  An August 2009 article in  The   Economist  
notes that emerging Asia may enjoy annual growth rates of 7%–8% 
over the next five years, several times the rate of the rich world. 5   

 Innovation, which is the commercial application of scientific 
inventions, will drive today’s economies—and especially those of the 
future. Scientific discovery, in turn, depends on a complex set of fac-
tors, including national R&D systems, education, and technological 
infrastructure (especially information communication technologies, 
or ICT), as well as intangibles such as freedom of ideas and a strong 
culture of scientific rationalism. Those are the foundations of what has 
become known as the knowledge economy. Economists argue that the 
future wealth of nations will depend increasingly on the excellence 
of the workforce skills and the strength of institutions that underpin 
the innovation-based knowledge economy.  Building innovation-based 
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knowledge economies, as the experience of leaders such as Finland, 
Sweden, and South Korea shows, requires careful strategic planning 
built on a long-term vision; by themselves, markets will not suffice. 
Until about a decade ago, a challenge to Western R&D seemed very 
remote: Countries outside the triad of the United States, the Euro-
pean Union, and Japan lacked the resources to spend significantly on 
R&D. In both relative and absolute terms, their spending was small, 
and their scientific and innovation systems were not competitive with 
the West. Emerging economies were advised that it was more effi-
cient for them to  import technology than try to develop it themselves. 
Until recently, the only Asian nation that garnered significant invest-
ment in R&D from multinational companies was Japan.  

 The governments of leading Asian nations have been build-
ing plans for the future based on a mix of public and private-sector 
efforts. Strategies carefully designed by governments partnering with 
the private sector play a key role. The cited BCG report states that the 
big emerging economies are committed to investments in innovation: 
“They realize that innovation is the next battleground and they are 
aggressively fighting that battle now.” 6   

 The deep economic reforms undertaken over the past two decades 
in key emerging economies such as China and India have enabled a 
take-off toward sustained rapid economic growth. This growth has 
facilitated steady increases in the portion of gross domestic product 
(GDP) that can be allocated to science, education, and innovation. By 
the early twenty-first century, smaller emerging economies such as 
Taiwan, Singapore, and Korea, which had been pursuing accelerated 
economic growth strategies longer than India and China, have now 
matured economically enough that they can afford to spend signifi-
cant resources on R&D. Today they are not just consumers, but  are 
gradually becoming producers and exporters of technology as well.  

 Perhaps more important, a broad group of emerging econo-
mies—especially in Asia—have been concentrating on making dras-
tic improvements in their innovation capabilities. Leading Asian 
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economies are not leaving the development of their knowledge 
economies to market forces alone. They have launched sophisticated 
national catch-up strategies and have implemented many needed 
reforms in their science and education policies. Malaysia and Thai-
land are following the example of leaders such as South Korea, 
 Taiwan, and Singapore, which today spend a higher percentage of 
their GDP on R&D and have better-educated workforces than many 
Western countries. But the emergence of giants China and India as  
major players in the global R&D effort will likely have the greatest 
impact on the West in the longer term. Other Asian nations are sure 
to follow their lead.  

 Just a decade ago, in 1999, the combined R&D spending of Asian 
countries was at about the same level as that of Europe at purchasing 
power parity (PPP) and well behind that of the United States (see  Fig-
ure   1-1   ). Since that time, Western spending has been growing slowly 
(especially in the United States), yet spending in Asia has been soar-
ing (see  Figure   1-2          ). Already by about the middle of the past decade, 
Asian spending had surpassed both the European total and the U.S. 
total. By 2003, Asia’s spending on R&D as a share of domestic prod-
uct (1.92% of its  GDP) exceeded that of Europe (1.81% of its GDP).  
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 Figure 1-1   Gross expenditures on R&D, by selected region and country, 1990–2004        
Source: National Science Foundation; available at  www.nsf.gov   
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 Figure 1-2   Comparison of country growth in R&D spending, 1999–2008        
Source: National Science Foundation; available at  www.nsf.gov   

    In the next chapter, we present a “map” of global R&D spending. As 
of 2008, Asia accounted for more than 40% of global R&D spending 
(US$494.4 billion at PPP), with the United States in second place, at 
30.1% (US$365 billion), and Europe in third place, at 23.9% (US$288 
billion). China, Japan, and India account for more than 80% of the 
Asian effort; China was well ahead of Japan in total R&D spend-
ing and India was pulling ahead of its former colonial master, Great 
Britain.  

 Let’s consider for a moment what this trend could mean for future 
R&D potential in the West. If Asian nations continue their aggressive 
increases in R&D spending without a response from the West, within 
less than a decade—that is, by 2017—Asian expenditures on R&D 
could exceed combined U.S. and European spending  by a factor of 2.  
By that year, the relative size of the spheres in the global R&D spend-
ing contest may look very different from today. (A forecast of this is 
graphed in  Figure   1-3   .) As we pointed out earlier, the economic cri-
sis has actually increased the probability that emerging  Asia will pull 
ahead of the rich world in spending ability. With vast debt burdens 
and low economic growth, increasing R&D spending in the leading 

www.nsf.gov
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Western economies will be difficult. Asian nations are also investing 
more in the education and training of their huge workforces. Those 
investments have been showing results in the form of increasing par-
ticipation in scientific research and patent activity.    
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 Figure 1-3   Projected R&D spending in 2017, by region        
Source: National Science Foundation; available at  www.nsf.gov   

  Asia’s Growing Army of Scientists and 
Engineers Is Increasing Its Share of 
Scientific Publications and Patent 
Applications  

 Asia is the home of more than half the world’s population and 
includes the two most-populated countries. In the past two decades, 
Asian nations have been expanding and improving their educational 
systems at a faster rate than most other regions of the world. These 
facts, together with increasing R&D spending, are affecting the num-
bers of scientific publications and patent applications coming from 
the region.  

 Several Asian nations, including Japan, South Korea, and Tai-
wan, not only match, but in many ways exceed Western levels of ter-
tiary (university degree) education as measured by the proportion of 
24-year-olds who hold first university degrees. Asians tend to study 

www.nsf.gov
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science and engineering (S&E) subjects more often than their U.S. 
or European counterparts and have been doing so in increasing num-
bers. Already by 1990, Asian production of bachelor degrees in engi-
neering exceeded that of the United States and the European Union 
combined, and Asia continues to pull ahead. The United States and 
Europe are experiencing shortages of scientists and engineers,  yet 
Asia appears to be producing them in increasing abundance.  

 Asian nations have a smaller overall  stock  of scientists and engi-
neers than the United States and Europe combined. However, in the 
past decade, Asian nations have surpassed the United States in the 
total number of scientific and engineering (S&E) graduates and also 
in the number of doctoral degrees granted in S&E. Meanwhile, the 
West’s advantage in numbers is declining. The rate of growth in the 
number of scientists and engineers at both the primary and second-
ary (doctoral) levels is greater in Asia than in both the United States 
and Europe. A look at the numbers of Ph.D. graduates by country 
confirms  the trend. In 2001, the United States graduated 45.3% of 
Ph.D.s; India and China contributed just 12.8% and 14.3%, respec-
tively. In just five years, the U.S. share has shrunk to 36.8%; China’s 
has increased to 29.2%, and India’s has increased to 14.4%. 7   

 This rapidly growing army of scientists and engineers is increas-
ingly contributing to academic output as measured by peer-reviewed 
publications. In 1999, Asia was well behind both the United States 
and the European Union in number of refereed publications in sci-
ence and engineering. Since then, as shown in  Figure   1-4   , Asian pub-
lications have grown by 50%, those from Europe by 24%, and those 
from the United States by only 9.75%. As a result, Asia is now in sec-
ond place, behind Europe and ahead of the United States.  
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 Figure 1-4   Trends in number of scientific publications, by region, 1999–2005       
  Reproduced by permission from SCImago (2007). SJR: SCImago Journal & Country Rank. 

Retrieved June 11, 2010, from  www.scimagojr.com .    

  Asians have also been actively maintaining their lead over the 
United States and Europe in the number of  patent applications  (see 
 Figure   1-5   ). Of course, large populations partly support these high 
numbers, but several Asian nations have also demonstrated impressive 
results in terms of the number of patents  per million of population,  a 
commonly accepted measure of national innovation performance. 8  In 
addition to Japan, considered a leader in innovation, Taiwan, South 
Korea, and Singapore are counted among the top 20 most innovative 
economies in the world. According to an authoritative report pub-
lished by the Economist Intelligence Unit, both Taiwan and Singapore 
are expected  to improve their ranking positions in the coming years, 
displacing several European competitors. 9  The same report places 
India and China much lower in the innovation performance rank-
ings (because of their enormous populations, neither country scores 
highly on measures based on per-million inhabitants). However, both 

www.scimagojr.com
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nations are expected to improve their relative positions over the com-
ing years, with China moving up by five positions in terms of both 
innovation performance (patents per million of population) and direct 
innovation inputs, which include R&D spending, workforce educa-
tion, and quality of research infrastructure. 10   

    Emerging Economies’ Catch-up Strategies 
Target Biotechnology Development  

 The nineteenth century was the age of steam, the twentieth cen-
tury was the age of electricity, and the twenty-first century is likely to 
become the age of biotechnology. The life sciences have seen some 
of the most spectacular growth in recent decades. Life science-based 
applications are expected to provide solutions to many of the most 
pressing problems modern societies face—specifically, the ever-
growing challenges of healthcare, such as how to provide better and 
broader care for aging populations and how to address increasing 
concerns over the safety and efficacy of drugs and treatment meth-
ods. In addition, emerging economies must greatly expand  access to 
modern healthcare for their populations. The entire world faces the 
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 Figure 1-5   Trends in number of patent applications, by region, 1999–2005       
  Reproduced with permission from WIPO Statistics Database.    
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problems of environmental degradation and climate change, the need 
to improve agricultural productivity, and the need to find alternative 
sources of energy to fossil fuels. Innovation within the life sciences is 
expected to provide key solutions to these problems. These solutions 
may come in the form of new drugs and treatments, new medical 
devices and diagnostic methods, better biofuels, genetically modified 
crops, and industrial applications of biotechnology (including tech-
niques for providing clean water and fighting pollution), to name but 
a few examples.  

 In the next chapter, we explore how leading emerging economies 
have embraced the idea of the knowledge economy and developed 
national strategies for catching up with the developed world. Those 
national strategies target the development of the key technologies 
of the future. For example, the Chinese 11th five-year plan targets, 
among others, such future technologies as high-end general-purpose 
chips and fundamental software, next-generation broadband wireless 
communication, advanced nuclear power plants, and large aircraft. 
In addition, several of the designated fields in the plan are related 
directly to biotechnology, such as transgenic organism cultivation and 
major new medicines that feature prominently  on the list.  

 So far, the following emerging economies have formulated 
national biotechnology development strategies: Singapore (2000), 
South Africa (2001), Thailand (2004), Malaysia (2005), South Korea 
(2000, updated 2005), India (2007), and Brazil (2007). China has 
been developing life sciences and biotechnology since the 1980s; its 
most recent comprehensive biotech industry development strategy 
was published in 2006. Most of these national strategies list multiple 
goals, such as creating an innovation-oriented economy, creating a 
national biotechnology industry, attracting foreign R&D, and devel-
oping human resources. A few countries, such as Singapore and Thai-
land, have more focused strategies with narrower priorities, and Hong 
Kong lists the  goal of creating an export-oriented biotech industry 
through foreign direct investment or FDI (homegrown biotech is a 
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“secondary concern”). As a component of their national knowledge 
economy development strategies, most Asian nations have signed the 
Agreement on Trade-Related Aspects of Intellectual Property Rights 
(TRIPS), thus committing themselves to international standards of 
intellectual property (IP) protection (see  Table   1-1   ). This commit-
ment to observing international standards of IP protection has made 
the countries attractive to R&D investment from abroad and has also 
helped transform their domestic industries.  

    Table 1-1   Year of Adoption of Biotech Strategies and TRIPS, by Country 11   
 Country   Biotech Strategy   TRIPS  

 India   2007   2005  

 China   2006   2001  

 Singapore   2000   2000  

 South Korea   2000   1995  

 Taiwan   2002   2002  

 Malaysia   2005   1995  

 Biotechnology and the life sciences feature prominently among 
the knowledge economy development strategies. The national plans 
usually entail establishing specialized committees or task forces, or 
creating an agency that is responsible for coordinating government 
efforts to support and regulate the biotechnology industry. Several 
strategies envision substantial public spending on biotech research, to 
be accompanied by corresponding private spending. Thailand spent 
the equivalent of more than $599 million on biotech research in 2007, 
of which $214 million (35%) came from the private sector. Brazil 
plans to spend 10 billion reais on biotech over the next ten years; the 
private sector is  expected to contribute 40% of that. 12  Other countries 
do not specify the ratios of public-to-private spending, but are spend-
ing substantial sums on research, commercialization, and investment 
incentives.  
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 On a per-capita basis, countries such as Korea and Singapore 
are already spending more than the average E.U. nation on biotech 
research. 13  In 2007, public spending on biotech research of just three 
Asian emerging economies—China, Korea, and Singapore—easily 
exceeded 10% of all such spending by all developed economies. Of 
the approximately 460 international biotech agreements concluded 
between 2005 and 2008 (involving R&D, technology transfer manu-
facturing, marketing. distribution, and so on), 46 were with emerg-
ing economies; the vast majority were with India 14  and China. 15  Prior 
to 2005, such deals were rare; they are now expected to accelerate 
quickly. Add to that expected expenditures by  India and recent com-
mitments made by other big emerging economies such as Brazil, and 
the biotech research spending challenge by emerging economies is 
likely to become much more substantial in the next five years. 16   

 As we detail in  Chapter   6   , “Accelerating Innovation,” the total 
number of bioparks in operation or under advanced development in 
such countries as India, China, Thailand, Korea, and Malaysia exceeds 
100. Many of these parks variously denominated as technology or sci-
ence parks offer assorted incentives for firms to locate inside them. 
The policy objective is to help evolve those parks into biotechnology 
clusters that will attract collaboration and major investments, espe-
cially as multinational biopharma companies increase their offshoring 
of advanced manufacturing and of R&D.  

 Any country embarking on a program of bioindustry development 
should keep in mind that biotech is a long-term game in terms of 
return on investment. Both the American and European biotechnol-
ogy industries have been operating at net loss for a long time (global 
biotech losses were 2.7 billion USD in 2007). Only a few countries, 
such as Australia and Switzerland, have had profitable biotech sec-
tors. Nevertheless, the Asian governments seem determined to make 
the necessary investments to create life science industry capabilities. 
They have embraced a long-term vision of development based on the 
knowledge economy.   
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  Technological Convergence in the 
Life Sciences Transforms the Global 
Pharmaceutical Industry  

 Today the pharmaceuticals, biotechnology, medical devices, and 
diagnostics form the backbone of a growing and rapidly integrating 
 life science industry complex  (LSIC) estimated to be worth a trillion 
dollars in global sales. Furthermore, the importance of this set of sci-
ence-based industries will grow significantly in the future. Indeed, a 
number of prestigious reports estimate the emergence of a bioecon-
omy by 2020 or 2030. For example, a recent report by the Organiza-
tion for Economic Cooperation and Development (OECD) predicts 
that the use of key biotechnologies likely to be commercialized by 
2030 will contribute to 35% of chemical output, 80% of pharmaceu-
tical and  diagnostic output, and nearly 50% of agricultural output. 
According to this report, the use of biotechnology will be pervasive, 
and industrial and agricultural applications are expected to grow even 
more significantly than the biologics and biopharmaceutical applica-
tions that currently dominate biotechnology. 17  The report also pre-
dicts that the increase in biotechnology’s contribution to the economy 
will likely be even more significant in the emerging economies than 
within the OECD. It is not unreasonable to expect that the life sci-
ence industrial complex may grow to contribute more than 10% of 
world GDP within a single generation.  

 The pharmaceutical industry, traditionally based on chemistry, 
is the largest of the life science-based industries. It developed well 
before the emergence of biotechnology. Today we see a convergence 
between the two industries, and the lines between big pharma and 
biotech continue to blur. Many powerful trends in business and 
within science itself drive the emergence of the globalized LSIC. 
Mergers and acquisitions among pharma, biotech, and medical device 
companies are frequent. In twenty-first-century science,  systems biol-
ogy  is becoming a key paradigm driving advances in other fields. The 
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complex understanding of biological systems (leading to synthetic 
biology) is enabled partly by large-scale  computing and computa-
tional biology, and partly by nanotechnology, with its miniaturization 
engineering, directed molecular assembly, and novel materials.  

 The biosciences are becoming a driver of progress and “conver-
gence” in such diverse fields as agriculture, security/defense, ICT/
communications, healthcare (monitoring systems and remote diag-
nostics), and other fields, including even parts of the automotive 
industry.  

 As shown in  Figure   1-6   , the future world of healthcare will be 
based on a confluence of technologies, such as telemetry and com-
munications (telemedicine), imaging and visualization, IT, genom-
ics/proteomics and use of biomarkers, Electronic Health Records 
(HER), Evolutionary developmental Biology (Evo devo), and others. 
With the convergence of biology, chemistry, and semiconductors, for 
example, researchers have begun to develop biochips that can diag-
nose blood samples. New types of plastics from the chemical industry 
and the use of “biomimicry” to emulate the properties of human tis-
sue in the knee and other joints may in the future support the use of 
synthetic  materials in resurfacing bone joints.  

  Rapid advances in science and its applications, together with 
changes in market conditions, are forcing a transformation of busi-
ness models within the life science industries. New market conditions 
include the emergence of big new markets such as India and China, 
rapid growth of new R&D capabilities, and new industrial competi-
tors and collaborators from emerging economies. Perhaps the most 
obvious change in business models is the gradual demise of the large 
fully integrated pharma company (FIPCO) and its gradual replace-
ment with the virtually integrated one (VIPCO).  

 Most large Western pharma companies have been in a state of 
crisis for several years now: New drug approvals are not keeping pace 
with rising R&D spending, many blockbuster drugs have come off 
patent (or soon will), and the cost of new drug development keeps 
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climbing. The market capitalization of the top ten large pharma com-
panies has dropped more than $700 billion since 2001. 18  However, 
the total market cap of biotech companies has increased by more than 
50% during this period; even after the recent drops due to the finan-
cial crisis, this is close to $300 billion. Observers noted with glee  when 
the worth of Genentech soared in excess of $90 billion just as Pfizer’s 
fell below $90 billion. 19  This symbolizes the emergence of the new 
biologic drugs, surpassing traditional medicines.  
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 Figure 1-6   Converging technologies of bioscience       
  Reproduced with permission from Paul J. H. Schoemaker and Joyce A. Schoemaker,  Chips, Clones, 
and Living Beyond 100 , Pearson Publishing, 2009. This chart appears as  Figure   4.1    on page 58. 

The chart was originally developed by Scott A. Snyder, from Decision Strategies International Inc. 

( www.decisionstrat.com ).    

 Reacting to those trends, pharma companies have been aggres-
sively acquiring biotech companies. Since 2000, the number and 
value of biotech therapeutic acquisitions has grown to reach 32 in 

www.decisionstrat.com
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2008 worth more than $75 billion. 20  Frost and Sullivan estimate that 
more than 1,500 alliances between pharma and biotech were formed 
from 1997 to 2002 and that the contribution of licensed products to 
total sales is expected to increase from 20% in 2002 to 40% in 2010. 21  
These alliances and acquisitions are not just about new revenues from 
successful biologics drugs: The acquisitions and collaborative agree-
ments also involve learning and mutual transformation. The “biotech-
like”  model of R&D is seen as a solution to the bureaucracy and lack 
of accountability in the traditional big pharma R&D strategy. Several 
big pharma companies, including Pfizer and GSK, have announced 
strategies of organizing R&D into small discovery units of 100–150 
researchers, in an effort to marry the strength of the biotech spirit of 
entrepreneurship with the resources of big pharma. 22   

 As we shall see in  Chapter   7   , “Company Strategies of Global 
R&D Collaborations,” the new virtually integrated life science com-
pany is based on complex systems of partnerships, both with academia 
and scientific institutions and with contract research, manufacturing, 
and sales organizations (CRO, CMO, CSO). Until recently, these net-
works of partnerships have been mostly limited to Western institu-
tions working within a single industry or closely related industries—for 
example, consider the agreement between Millennium Pharmaceuti-
cals and Abbott Laboratories to develop new diagnostics for obesity 
and diabetes. 23   

 After 2005, and increasingly in the future, partnering is being 
redirected  in geographic scope  to include not just partners from the 
West, but also partners from emerging economies, especially in Asia. 
This new partnering with emerging economy players goes beyond 
manufacturing, to include different stages of R&D, product code-
velopment, design, marketing, and procurement. Partnering and 
collaboration will also increasingly span more than one industry as 
combination products become more pervasive—for example, new 
drugs that are delivered using innovative medical devices that also 
include diagnostic systems. This perspective has encouraged large 
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traditional companies from outside the biosciences to establish life 
science business  units and to invest in new life science technolo-
gies. Examples include 3M, Reliance Group, and Hitachi Chemical 
Research Center. In Britain, Toumaz Technology and Oracle have a 
joint venture with the Institute of Biomedical Engineering at Impe-
rial College to develop a market for a pervasive monitoring system 
that would combine cellphone electrocardiography (EKG) data and 
medical assessment capabilities for at-risk heart patients. The com-
bined application of new technologies (such as molecular diagnos-
tics, fast computers, specialized software, and genetic databases) and 
bold research partnerships with emerging R&D centers in Asia may 
eventually lead to faster, more efficient, and lower-cost drug develop-
ment. 24  The  dream expressed by Ernst and Young of reducing the 
cost of developing a new drug from a billion dollars to less than $300 
million may turn out to be less of a fantasy than it sounds. 25   

 Aggressive emerging economies such as South Korea and Taiwan 
that are eager to increase their participation in high-tech industries 
expressly base their national strategies of biotechnology development 
on the notion of  co-joint development with related industries  in which 
the countries have competitive advantages. The Korean policy points 
to specialized bioclusters in specific subareas of biotech, such as agro-
biotech, but also designates certain bioregions as centers of multiple 
interrelated industries. Ganwon, for example, is designated the focus 
of all bioindustries related to environmental protection.   

  New Markets Constitute New Frontiers 
for R&D Offshoring  

 The outsourcing of manufacturing is a well-established practice in 
business, to such a point that we speak of the “hollowing out” of West-
ern economies, especially those of the United States and the United 
Kingdom, which have contracted out much of their manufacturing 
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(particularly manufacturing assembly) to cheaper destinations in 
emerging economies. The offshoring of nonmanufacturing functions 
came later and has grown rapidly at double-digit rates; today most 
large U.S. and E.U. companies across a broad range of industries 
(including automotive, financial services, energy, commercial air-
craft, and defense) offshore not just minor but also major business 
functions, even those traditionally associated  with their core compe-
tencies. Offshoring today embraces not just IT and business process 
(back-office) functions, but also marketing, engineering, procure-
ment, product development, design, and R&D, as shown in Figure 
1-7. Just as IT outsourcing is showing signs of maturing, the new trend 
is  global innovation offshoring , which is growing at double-digit rates 
and encompasses product development and design, as well as R&D.  
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 Figure 1-7   Offshored business functions, by industry       : percentage of firms offshoring 
the business function
  Reproduced with permission from Booz Allen Hamilton, “Next-Generation Offshoring: The 

Globalization of Innovation,” Duke University, March 2007; and A. Lewin, et. al., “Why Are 

Companies Offshoring Innovation? The Emerging Global Race for Talent,”  Journal of International 
Business Studies (40), no. 8: 1,406–1,406.    

 The software, information technology, and electronic appliance 
companies first established large R&D facilities in emerging econ-
omies. IBM, Intel, AT&T, and Motorola all have high-tech labs in 
China. GE opened the J. F. Welch Tech Center in Bangalore, India; 
by 2003, after only three years of operation, the center had filed more 
than 95 patents. Between 1999 and 2003, the number of employees 
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there had grown by 80% and stood at 21,000 (14,500 are captive and 
another 6,500 are outsourced). Twenty percent of the center’s budget 
is for long-term projects, such as new-generation washing machines 
and the key parts of the  GE-90 jet engine. Microsoft, which has 
research facilities in Silicon Valley, San Francisco, and Cambridge, 
UK, has added Beijing and also opened a large R&D center in India. 
Industries that are following suit now include pharmaceuticals, bio-
technology, and healthcare. 26     

  As noted earlier, the huge investments in education, R&D, and 
regulation reform made by leading Asian nations are extending the 
landscape of available capabilities beyond the triad of the United 
States, Europe, and Japan, where the bulk of networked pharmaceu-
tical R&D used to take place. As Asian nations and other emerging 
economies improve their competencies and accelerate innovation, 
they are forcing Western pharma companies to rethink what they 
regard as their core activities and which functions it makes sense to 
outsource or perform collaboratively in the new destinations.  

 The global pharmaceutical market is evolving rapidly. As we 
describe in  Chapter   3   , “A Reshuffling of Markets and Growth Oppor-
tunities,” between 2005 and 2015, traditional Western markets will 
grow considerably, but at a moderate pace; none of these markets 
will double. The markets in China and India, on the other hand, will 
triple in a decade. By 2015, China is expected to be the fifth-largest 
pharma market in the world (after the United States, Japan, France, 
and Germany). India will be the tenth-largest market, followed by 
Brazil, Mexico, South Korea, and Turkey. China and India have the 
second- and third-largest  growth opportunity globally. 27   

 Indian companies are growing rapidly, as is their international col-
laboration (which includes licensing, acquisitions, manufacturing out-
sourcing, joint R&D ventures, and marketing alliances). As a result, 
many large venture capital and private equity firms have recognized 
opportunities in India. More than 350 private equity (PE) firms oper-
ate in India, and more are coming, with many of them pursuing active 
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healthcare investments. At the same time, Indian companies have 
been making investments mostly in Europe, focusing on generics and 
contract manufacturing while creating their own R&D divisions.  

 As noted, Western pharmaceutical companies face major chal-
lenges, including rapidly maturing product portfolios, blockbuster 
drugs going off patent, and exploding costs of new drug development. 
In the past eight years (between January 1, 2001, and April 1, 2009), 
the market capitalization of the top nine pharmaceutical companies 
has dropped $712 billion. Between 2008 and 2015, drugs worth $300 
billion are coming off patent, which means large potential revenue 
losses for the U.S. and European pharmas. Biotech companies will 
eventually face some of those same problems: A number of successful 
biologics drugs will go off patent within a few years.  

 Western companies face escalating costs of drug discovery and 
clinical testing just as their revenue streams are coming under pres-
sure. Large emerging markets with improving local capabilities rep-
resent potential solutions to those challenges. China and India also 
offer opportunities for mature product life-cycle extensions based 
on reformulations, repackaging, and nonpatentable improvements. 
Collaborative partnerships with Asian companies can be a good way 
to improve market access for patented drugs through such tactics as 
comarketing and other joint ventures. Asia also represents a huge 
outlicensing opportunity. However, U.S. companies apparently have 
lagged behind their European rivals in key future markets such as  
India. In particular, U.S. biologics makers such as Genentech and 
Genzyme have not developed strong direct sales and marketing capa-
bilities in India.  

 For biotech companies building a biosimilars business, emerg-
ing economies may also represent an important opportunity for joint 
ventures. The production of biologics is much more complex than 
chemical pharmaceutical generics, so the experience of Western bio-
tech companies could be leveraged to share the cost advantages of 
emerging economy companies.  
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 As noted earlier, several Asian economies today are viewed as 
good locations not only for manufacturing, but also for cost-effective 
innovation. The first step in such a process may be the globalization 
of clinical trials support. We discuss this process in  Chapter   5   , “Glo-
balization of Clinical Trials.” In 2006, the pharmaceutical industry 
employed approximately 1.97 million persons (full-time equivalents 
or FTEs); more than 300,000 of them worked in R&D. Sixty thou-
sand to 65,000 persons worked in clinical support functions, and only 
about 10% (of related FTEs) are estimated to be “globalized” or “off-
shored.” However, this ratio is likely to reach 30%  and could even be 
as high as two-thirds of FTEs. 28  Different pharma companies have 
shown different levels of commitment to this process by outsourcing 
different amounts of chemistry work, data management, biometrics, 
or discovery. For example, Wyeth is considered a leader in global-
izing end-to-end clinical data management. After its 2003 decision to 
offshore complete data management functions to Accenture, Wyeth 
transferred 100 full-time jobs to Accenture. This also meant much 
larger increases in the numbers of globalized jobs engaged in clini-
cal data management for Wyeth. The resulting cost reductions were 
estimated to exceed 40%.  

 Of the two R&D production phases,  development  constitutes the 
lion’s share of spending. According to one report, about 70% of the 
R&D budget goes to development, while the remaining 30% goes 
to discovery research. 29  In pharmaceuticals, the  development phase  
comprises preclinical and toxicology tests, clinical trials Phases I–IV, 
and also post-clinical research. Some reports estimate that drug-
development costs could reach $2 billion per drug in the near future. 
Since the end of the 1980s, the average cost of a new drug, including 
failures and clinical trials, has been growing 9% annually. Additional 
safety data and other trials required by the Food and Drug  Admin-
istration (FDA) have increased the number of patients needed per 
new drug application from 3,200 in 1988 to 5,000 in 2004. McKin-
sey, a leading consultancy, sees the challenge in terms of dramatically 
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rethinking the entire process of drug development based on globaliza-
tion and eventually resulting in what it calls a “$100 million drug”—an 
even more ambitious target than the $300 million or so envisioned 
by Ernst and Young. In such a scenario, discovery and development 
time would decrease from 12–14 years to 5–6 years, the number of 
patients needed per approved drug would drop from 5,000 to 2,500, 
the clinical  costs per patient per year would come down from $20,000 
to $10,000 and the success rate (discovery to market) would improve 
from 1 in 5,000 to 1 in 2,500. McKinsey admits that the goal may sound 
intimidating, but other industries have set and achieved audacious 
goals, such as low-cost laptops designed for developing countries. 30  
Moving toward such a revolutionary objective requires companies to 
work in powerful consortia of complementary skills and capabilities, 
open source competition, and a global approach. This would repre-
sent breakthrough change because companies would need to be ready 
to offshore functions associated with their core competencies; until 
recently,  such a move would be regarded as heresy. Today constantly 
rethinking and updating what constitutes a company’s core compe-
tencies is becoming standard practice in high-tech industries.  

 The outsourcing of R&D activities has been going on in the phar-
maceutical industry for quite some time, except that this outsourcing 
used to be strictly limited to Western firms and scientific institu-
tions. Biotech companies, universities, government laboratories, and 
independent contract researchers have collaborated with the phar-
maceutical companies for years. Since the 1970s, the emergence of 
the biotechnology sector has offered the pharmaceutical industry 
new opportunities to discover new products at lower risk and cost. 31  
Another important development was the Human Genome Proj-
ect (HGP), which prompted pharmaceutical firms to get involved 
in genomics research by forming partnerships with companies that 
had specialized  genomics capabilities. The emergence of combina-
torial chemistry as an enabling technology that was hard to develop 
in-house also spurred major pharmas to create research partnerships 
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with providers of combinatorial chemistry expertise. For example, 
Oxford University partnered with Pfizer. Academic institutions such 
as Duke, the University of Wisconsin, and Harvard, to name but a 
few, have partnered with pharma companies in research focused on 
Alzheimer’s disease, diabetes, cardiovascular diseases, and others.  

 It is worth considering the factors that are pushing pharma and 
biotech companies to start offshoring more than just manufacturing 
(for example, India has 75 FDA-approved pharma contract manu-
facturing plants, while China has 25 and Taiwan has 12) and selected 
clinical trials. Governments strictly regulate pharmaceuticals devel-
opment and manufacturing; in the United States, the FDA is respon-
sible for this. As we noted, clinical R&D accounts for 30% of all R&D 
spending and 23% of all scientific and professional R&D personnel, 
with Phase III trials by far the most expensive component. These eco-
nomics have created an entire industry of contract research  organiza-
tions (CROs), which provide clinical trial services for companies that 
elect not to conduct those trials in-house. Western-based CROs com-
pete vigorously with ones from Asia, and trials are also conducted in 
a variety of destinations around the world, including Asia and Central 
Europe. (See Figure 1-8 for international comparison of labor costs.)  

 On the push side, three factors are at play: a shortage of talented 
personnel, competitive pressures to cut costs, and growing company 
experience with offshoring. The last factor makes companies more 
confident to extend offshoring to new frontiers and functions. As 
mentioned earlier, Asia’s supply of skilled and relatively inexpensive 
manpower is growing rapidly just as the West is experiencing relative 
shortages of science and engineering talent, demographic decline, 
the retirement of baby boomers, and the new phenomenon of Asian 
graduates in science and engineering deciding to return home after 
completing their studies or earning doctoral degrees in the West. Ris-
ing  healthcare costs, the prospect of comprehensive and regulated 
healthcare in the United States, and global competition all contribute 
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to an acute need for the drug industry to find ways to drastically cut 
the costs of drug development.  

 On the pull side, emerging economies in Asia and elsewhere have 
not only improved their IP protection systems by signing up to TRIPS. 
As we have pointed out, these countries have upgraded their scien-
tific, innovation, and educational capabilities as well. They are also 
becoming increasingly attractive markets for health-related products 
and are developing local LSIC companies that are becoming competi-
tive partners for JV collaboration, investment, and acquisition. The 
Asian challenge is indeed formidable, yet crucial areas of weakness 
will still require time and effort to overcome.    

A
ve

ra
g

e 
h

o
u

rl
y 

w
ag

es
 IU

S
D

30

25

20

15

5

0

10

China

1.1

India

1.8

Poland

5.5

UK

16.6

Germany

24

 Figure 1-8   Labor cost comparison, by country       
  Reproduced with permission from Merrill Lynch, KPMG & CII report, March 2008, quoted from 

Pharma Summit 2008: “India Pharma Inc.—An Emerging Global Pharma Hub.”    

    The Creativity Gap: Asia’s Challenge to 
Achieve Qualitative Parity with the West  

 Until now, Western economic preeminence has been based on 
dominance in the science-based high-technology sectors, all of which 
depend on creativity and innovation. The OECD defines five indus-
trial sectors as high-technology sectors: aerospace, pharmaceuticals, 
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computer and office machinery, communications equipment, and 
scientific instruments (medical, precision, and optical). In high-tech 
 manufacturing  in the last decade, the battle for dominance has been 
between the United States, with a domestic value-add of just more 
than $500 billion, and Asia, whose share in 2003 was just less than 
$400 billion. At slightly more than $200 billion, the EU-15 share 
has not been growing significantly since 1999.  During that period, 
whereas Japan’s performance has been static (at around $140 billion), 
China’s share has soared (to nearly $120 billion); South Korea and 
Taiwan have achieved more modest growth. When we look at high-
technology exports, Asia is the world leader, with a global share of 
43%; the EU-15 follows, at about 33%, and the United States comes 
in third, with less than 20%. Asian economies have clearly broken into 
high-technology manufacturing and have become leading exporters. 
But a lot of the value-add embodied in those exports still comes from 
the United States.  

 In the critical area of exporting high-technology  services,   a differ-
ent picture emerges. In this field, the United States has pulled ahead 
of both the EU-15 and Asia. Notwithstanding the Indian success in IT 
outsourcing, by 2003, India’s share of global revenues from high-tech 
services was barely 1% (despite more than tripling since 1990). Asian 
nations are still in an early stage in the high-tech services business. In 
2003, U.S. revenues in that field were more than $5 billion; those of 
the EU-15 were $4.5 billion. Asia managed $2.5 billion, with about 
60% coming from Japan. In 2003, U.S. receipts from tech  licensing 
(or franchising) transactions—a typical form of trade in IP—with Asia 
was five times the amount of similar U.S. payments to Asia (again, 
most of these payments went to Japan). 32   

 As noted earlier, Asian S&E publications have grown rapidly, and 
the Asians have displaced the Europeans in terms of quantitative out-
put. However, when it comes to measures of publication quality, such 
as citations, Asian progress has been much slower (see  Figure   1-9   ).  
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 Figure 1-9   Number of citations of science and engineering articles for the United 
States, the European Union, and Asia, 1992–2003        
Source: National Science Foundation; available at  www.nsf.gov   

  In terms of article citations in science and engineering, the United 
States is still the undisputed leader and the EU-15 is in second place. 
Articles by Asian authors are less frequently cited than those by U.S. 
and European authors, and this gap does not appear to be closing. 
Japan accounts for the bulk of Asian citations, but China, Singapore, 
South Korea, and Taiwan are making the most rapid progress; India 
has remained flat, and other Asian nations are making only minor 
contributions.  

 Apart from Japan, Asia has a similar quality problem with pat-
ents. In the case of U.S. patents granted in 2003, 90,000 of them were 
granted to U.S. residents and approximately 30,000 were granted to 
residents of the EU-15. As shown in  Figure   1-10   , Asian residents took 
about 45,000 U.S. patents, but about two-thirds of those patents were 
granted to residents of Japan.  

  An even more important measure of the value of a patent is seeing 
it granted simultaneously in the United States, the European Union, 
and Japan. Such “triadic” patents are the true elite. The United States 
share of such patents in 2003 stood at about 35%, and that of the EU 
was about 33%. Asia had slightly less than 30% of these triadic patent 

www.nsf.gov
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families; not only was its share declining, but more than 90% of the 
triadic patents went to the Japanese.  
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 Figure 1-10   Number of U.S. patents granted, by region and country of 
residence of inventor, 1990–2003        
Source: National Science Foundation; available at  www.nsf.gov   

 What about core healthcare innovation skills in leading Asian 
nations? They have been growing and improving rapidly, but capabil-
ity gaps in key areas are still a problem. For example, India has signifi-
cant shortages of principal investigators, experienced biologists, and 
medical device specialists. This affects the quality of patient recruit-
ment and quality of data in clinical trials and constrains expansion into 
the biologics and medical device industries. The training of clinical 
research associates is low, forcing companies to train internally. The 
country also faces shortages of biostatisticians, epidemiologists, and 
toxicologists, again constraining the ability of pharma companies to 
conduct research and  increasing some costs. 33  As a result of those 

www.nsf.gov
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deficiencies, companies operating in India have been forced to cre-
ate education consortia or even establish new universities to improve 
the supply and quality of talent. Other emerging economies face this 
problem as well.  

 Asian education systems have been improving, and, as already 
stated, the numbers of scientists and engineering graduates are 
increasing at impressive rates. Yet in terms of the quality of both uni-
versities and engineering schools, Asia is still a considerable distance 
behind the West, as indicated by rankings in  Tables   1-2   ,    1-3   , and    1-4   .  

  Table 1-2   Number of World Universities Ranking in Top 100 As of 2008, by 
Country and Region 34   
 Country   Number of Universities in Top 100  

 United States   58  

 Europe   34  

 Asia Pacific (excluding Japan)   8  

 Japan   4  

  Table 1-3   Number of Science and Engineering Universities from Japan, the 
United States, and Europe Among the Top 200 in 2007–2008 35   

 Country  
 Number of Science and Engineering 
Universities in Top 200  

 Japan   7  

 Europe   75  

 United States   57  

  Table 1-4   Non-Japanese Asian Polytechnics 36   
 1   National University of Singapore (NUS)  

 2   Tsinghua University, China  

 3   Nanyang Technological University, Singapore  

 4   Korea Advanced Institute of Science and Technology  

continued
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 5   Indian Institute of Technology Bombay (IITB)  

 6   Indian Institute of Technology Delhi (IITD)  

 7   Seoul National University  

 8   Shanghai Jiao Tong University, China  

 9   University of Science and Technology of China  

 10   National Taiwan University  

 11   University of Hong Kong  

 12   Chinese University of Hong Kong  

 13   Fudan University, China  

 14   Peking University  

 15   Nanjing University, China  

 16   City University of Hong Kong  

 17   Chulalongkorn University, Thailand  

 18   Pohang University of Science and Technology, South Korea  

 Asian and other emerging economy universities will need con-
siderable time to achieve parity with leading Western universities 
and research centers. Notwithstanding the Chinese achievements in 
technology, China’s educational system, which used to be based on 
rote learning and respect for authority, has been evolving and has 
started encouraging individual creativity. Partial evidence from the 
OECD PISA survey (OECD, Pisa 2009 Database) suggests that Chi-
nese education is indeed improving rapidly. In the 2009 results of the 
“What Students Know and Can Do” comparative international sur-
veys, Shanghai, China emerged in first place worldwide, well ahead 
of the OECD average. Chinese students’ scores on such  dimensions 
as “integrate and interpret” and “reflect and evaluate” were not only 
among the highest in the world, but were also higher than in the 
“access and retrieve” dimension. At least in the Shanghai area, a com-
prehensive approach has successfully replaced pure rote learning. In 
terms of Nobel prizes in science, Asia is still far behind the West (see 
 Table   1-5   ).  
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  Table 1-5   Number of Nobel Prize–Winning Scientists during the Last 20 
Years, by Country and Region 37   

 Country  
 Number of Nobel Prize–Winning 
Scientists During the Last 20 Years  

 United States   77  

 Europe   50  

 Asia Pacific (excluding Japan)   6  

 Japan   8  

 Chinese and other Asian governments are aware of the need to 
foster greater creativity in basic scientific research. For The Chinese 
Academy of Science, for instance, creating conditions leading to the 
winning of Nobel prizes in science by Chinese is now a key strate-
gic objective. Singapore and Korea have successfully upgrading the 
quality of their universities. The West, with its traditions of political 
freedom, individualism, critical thinking, and tolerance, still has the 
advantage in this crucial area of blue-sky creativity—but for how long?   

  Navigating the New World of Global 
Innovation  

 The recent trends described in the preceding sections are power-
ful enough to have transformational impacts on the life science–based 
industry. Short of some unforeseen world cataclysm, the trends look 
unstoppable. The new reality of global innovation presents companies 
with unprecedented opportunities to tap into the comparative advan-
tages of nations, regions, companies, and scientific institutions around 
the world. In principle, this should allow considerable efficiencies, 
cost savings, and access to the best talent and to new growing markets. 
Openness to trade and investment, respect for international IP regu-
lation, and the rapidly improving science and innovation capabilities 
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in key emerging economies mean  that we are reaching a new, broader 
and deeper phase of globalization. More efficient division of labor 
among countries and regions and the new efficiencies thus gained 
should result in accelerated scientific discovery and innovation, along 
with new and better products and processes for the world.  

 This is a tantalizing vision, but as experience with earlier phases 
of globalization shows, getting there may not always be a smooth ride. 
Resistance will come, and both losers and winners will emerge. As 
R&D resources are relocated to emerging economies, some facili-
ties in Western countries are being closed down or downsized. For 
example, a number of important pharmaceutical labs in Europe have 
already closed, and more may follow, as  Table   1-6    shows.  

  Table 1-6   Examples of Pharma Laboratories Shut Down in Europe—Will 
Europe Become a Cemetery of R&D Labs? 38   
 Company   Countries Where Labs Were Closed  

 Merck     Italy, Spain, and others  

 AstraZeneca     Spain, Belgium, and Sweden  

 GlaxoSmithKline     UK  

 Sanofi Aventis     Ireland, more closures announced  

 Pharmaceutical companies do not like to announce R&D lab clo-
sures, so the real list is longer than what  Table   1-6    presents. European 
governments have seen the danger of Europe becoming a “graveyard 
of pharma labs,” with some major companies relocating to Asia and 
other competitive destinations. A study commissioned by Leem, the 
French pharmaceutical industry association, estimates that 32,000 
pharmaceutical jobs may be at risk between 2005 and 2015 unless 
appropriate policy responses are adopted. 39  The danger for the old 
continent is of gradual dissipation of European capacities to perform 
certain types of R&D. Depending on their strengths in science and 
innovation,  European countries are exposed differently to the risk: 
Southern European countries such as Italy are more vulnerable than, 
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say, the United Kingdom which regards itself as a powerhouse in 
the life sciences area. Some European governments are establishing 
“countermeasures” against the offshoring trend: For example, France 
recently announced a strong program of government actions designed 
to attract international R&D investments. The program includes 
offering tax incentives, linking French universities into large special-
ized consortia, and building new competitive campuses and clusters 
with mixed funding from both the public and private sectors. As the 
new emerging powers upgrade their R&D capabilities; build  science, 
technology, or knowledge parks; and create special economic zones, 
Western nations will respond. They cannot match the Asians and oth-
ers on costs. Instead, they are concentrating on the quality of science 
and infrastructure—and some are not shy about employing national 
and regional government subsidies.  

 This new truly global competition to attract R&D investment pro-
vides companies with opportunities to pick and choose, to find the 
best research groups and the most promising projects, and to spread 
their risk. To be able to fully take advantage of the range of new oppor-
tunities, companies must rethink their strategies and change their 
structures. We present an overview of how different global pharma 
companies are reinventing R&D strategies in  Chapter   7   .  

 As we indicated earlier, the traditional business model for science-
based businesses such as pharmaceuticals relied on the company’s 
own R&D capability to develop new products, which the firm then 
produced and marketed to generate profits on its own. This model is 
generally viewed as obsolete. In the age of global R&D, with many 
new entrants and research centers around the world competing for 
and contributing to innovations, it no longer makes sense for even 
a big company to go it alone. Any science-based business, whether 
in biotechnology, pharmaceuticals, or medical devices, needs to con-
tain costs, enter new emerging markets, and  constantly improve R&D 
productivity. Even the largest companies are using networks of part-
nerships for a variety of business functions, including research.  
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 Beyond the disruptive changes in the economics of R&D, the 
life science-based industries are undergoing a period of changes in 
markets, politics, and the public systems of support and regulation 
governing food production, energy, and healthcare. Companies face 
decisions about how quickly they want to change and how to restruc-
ture their model of business.  

 Some companies, such as Lilly and Merck, have moved aggres-
sively; others, such as French pharma giant Sanofi-Aventis, announced 
major changes only recently. Lilly is quickly transforming itself from 
a vertically integrated pharmaceutical company into a fully integrated 
pharmaceutical network that outsources most functions. Merck has 
chosen to close many of its R&D labs in Europe and relies on a net-
work of collaborative partnerships that include R&D, drug develop-
ment, and technology licensing. Recent deals include several Indian 
companies, including Orchid and Ranbaxy, which have been chosen 
as partners for joint development of novel drugs.  

 GlaxoSmithKline, Pfizer, and Novartis have used corporate ven-
ture capital funds. This approach involves investing in a portfolio of 
companies in return for a share of the intellectual assets and growth 
opportunities instead of outsourcing tasks (see  www.eba.com.ua ). 
Such venture investments are carefully targeted and may be either 
specialized in a niche area or diversified to spread risk. The investor 
company may choose to eventually claim the IP and outlicense it to 
a third party. Companies also can extend the model much further, to 
include players from emerging economies; this has already started to 
happen.  

 No single business model serves everyone, so companies pursue 
their own mix of strategic approaches, combining outsourcing with 
geographic diversification and venturing. One part is certain: The 
model of the vertically integrated pharmaceutical company is largely 
gone. Moving to some form of the collaborative network model must 
include the dimension of truly global thinking. And today,  global  
means not just the developed world, but also, increasingly, emerging 

www.eba.com.ua
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economies, with their potential role as collaborators in R&D as well 
as creators of intellectual property.  

 Of all the forms of business expansion and diversification,  geo-
graphical expansion  is the most difficult and most risky. Assumptions, 
especially those about human behavior, are often proven wrong. Insti-
tutions and cultures in other countries work differently, and the eco-
nomics of operations may be surprisingly different. Therefore, many 
Western life science–based companies have been cautious about tak-
ing full advantage of the many opportunities for collaboration with 
emerging economies—and not just because of fears of IP dissipation. 
Lack of knowledge of the quality of the public research institutions 
and the private companies in high-potential emerging economies has 
been responsible for the underperformance in  many areas of offshor-
ing, including R&D, where the scope for beneficial collaboration is 
much higher than what exists today. Pioneers or early movers such as 
Novartis can take advantage of the best opportunities for tapping tal-
ent and working with the best research teams in the emerging world. 
The globalizing companies are also likely to profit from the ability 
to place more “bets” on discovery targets and take advantage of low 
costs, tax incentives, and hidden subsidies. In any event, companies 
should be up-to-date in their ability to assess and understand the 
present and future innovative potential of emerging economies. This  
book may help them do just that.  

 In the following chapters, we take the reader on a tour of the most 
important future centers of innovation in the key emerging econo-
mies that have recently joined the global R&D race. We look at their 
national and regional policies of support for innovation, including sci-
ence and education reform and manpower development in  Chapter 
  2   , and clusters and bioparks in  Chapter   6   . In  Chapter   3   , we evaluate 
the potential and maturity of the emerging markets for pharmaceu-
ticals and related sectors. In  Chapters   4    and    5   , we explore Western 
companies’ offshoring of discovery and clinical trials to emerging 
markets.  Chapter   7    reviews the  new R&D strategies and recent R&D 
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investments in emerging economies made by leading international 
pharma companies.  

 The two giants of Asia, China and India, feature prominently 
in our journey. The two countries so far are attracting the majority 
of Western collaborative and investment projects in the biopharma 
industry. China currently has the greater potential, but India is in 
some ways easier for Westerners to work with and may have the 
greater growth potential in the industry for the long term. Today the 
“older tigers” of Asia—Singapore, South Korea, and Taiwan—have 
become advanced economies with significant high-tech capabilities. 
In terms of cost, Singapore is as expensive as most Western desti-
nations but offers a world-class business and science  environment. 
South Korea and Taiwan have advanced engineering and precision 
equipment industries and offer sophisticated business environments 
at lower cost, compared to Singapore. All three countries have ambi-
tious programs for life science industry development. Thailand and 
Malaysia are less developed but are cheaper and have made rapid 
progress recently. These two “new tigers” may become destinations 
of choice in specialized areas such as food-related biotechnology, in 
the case of Thailand. The newcomer in the Western Hemisphere is 
Brazil, which not only is a key future market, but also is attracting 
clinical trials and research collaboration and has vast potential in  bio-
agriculture and bioenergy.  

 Looking at R&D and innovation from such a truly global perspec-
tive presents myriad choices and opportunities. To take advantage of 
this enormous potential for successful collaboration, companies must 
be prepared. They must change their business models, strategies and 
structures, and cultures and attitudes. This is a complex and challeng-
ing process, and this book can help them succeed.     
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