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Executive Summary

This paper examines the extent of competitive ehgk faced by European enterprises in the
knowledge economy from the emergence of Asian w@ogy powerhouses, and in particular
by the major economic adjustments in priority andding now taking place in China and
India, as both nations seek to raise the extetiteaf innovative capabilities and the quality of
their innovation outputs. Key sectors such asdlajssoftware development, IT services and
pharmaceuticals are explored and it will be shotet European politicians and business
leaders should become more aware of the current fange innovative capacity that
industries such as these are beginning to accueulasia today.

The propensity to innovate by Asia has been exgloresome detail and it is concluded that
no longer can countries like China and India beoigd and written off as incapable of

achieving either market scale or product novelyhilst Europe continues to enjoy singular

competitive advantages in the sophistication okitewledge industries, an outward facing

strategy is increasingly required in order to graggportunities for partnership, market

development and tacit knowledge exchamgin Asia, but also to recognise and respond to
threats to Europe’s advantage in innovafiem Asia.

Overview of the sector-based potential challenga® iChina and India outlined in this paper:

Emerging Sector Characteristics of Asia’s PotentiaChallenge
Chinese i) Direct competition with overseas product major€hina’s
Software Product domestic markets in software sales revenues.
Development. i) Competitive potential to expand across Easb/ssid

outwards to other regional markets that have grgwitegration
with China such as Africa and Latin America.

iii) Competitive potential to enter Europe with heemarket
innovative software / hardware product combinatindirectly
challenge majors on their home turf.

Chinese i) Competitive threat to Indian, European and U&aourcing
IT Outsourcing Industry | firms in the Chinese domestic and regional Asiankets.

i) Competitive threat to near-shore Eastern Euaopd
outsourcing suppliers based on castl skills arbitraging, with
local partners.

if) Competitive threat téndian software majors in European
(and US) outsourcing markets.

Indian i) Increase market share of generics and authogeedrics
Pharmaceuticals revenues within western healthcare sectors.
Manufacturers i) Compete in cost effective drug discovery andelepment

work in global shift of medicament creation sector.

It will be argued that these challenges requiretiplel level policy and strategy responses
from key actors in Europe, at both a political anfusiness level. Such priorities need to
include:

e Sustaining knowledge creation through R&D promotaa firm clustering.

» Creating innovation policy drivers using a legacél and investment culture that can
stimulate individuals and enterprises to take ideasard.

« Promoting entrepreneurial dynamism to commercialiese ideas across member
states and into global markets.
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The current economic downturn is severe, but iukhoot be permitted to detract attention
from policies to maintain Europe’s long-term conifpet success, because new rivals from
Asia are emerging with a singular purpose to engranovation. For example, China has
created a long-term and well-funded strategy taraghg its own innovative capability and to
shift its industrial structure from being an assbnitub to being a knowledge creator. Indeed,
its leaders continue to prioritise these econonbfedives even despite serious demand
downturns in some of its traditional export focusedustries, with both national and
provincial Chinese politicians seeing the creatanknowledge-intensive enterprises as a
counter-balance to reduce the dependency on taditmanufacturing in their economy.

European platforms for nurturing its innovative adtage in knowledge sectors have both
strengths and weaknesses as they shape up to detsptins challenge. Clustering, business
collaboration networks and continuing education ianportant inputs in this context, but

questions and concerns also arise about the guantit sustainability of scientific skills, and

the extent to which disruptive thinkers can conneith entrepreneurial doers to create
commercially sustainable innovative outcomes. hutipular, problems persist in the

following areas:

* Human resource supply

e Human resource mobility

¢ Venture investment climate

e Socio-culture and entrepreneurialism
¢ Inconsistent Fiscal Stimulus

Policy responses need to focus on creating antefeinnovation support system, promoting
enterprises, nurturing knowledge creation and pliogi a proven and reliable legal
infrastructure for intellectual property and resbar’s free movement.

Specific proposals include:

1 Investin initiatives to improve links between scienced aechnology research and
commercial business opportunities. Encourage apirsupport systems by providing a
pre-seed and seed start-up funding pool. Use liiStives as a useful template.

2 Promoteentrepreneurial skills acquisition through contins education and lifelong
learning initiatives, prioritising e-learning-baskdsiness school / industry collaboration
programmes, linked to second qualification and meafge skills upgrading.

3 Re-introducethe Community Patent Directive and EPLA framewtwksupport cost-
effective community-wide patent grants and adopbadon Agreement style solution
for language translation disputes.

4 Createa separate Software Patent Directive to clarify @vordinate a community-wide
approach to categorising and recognising softwased IT innovations in Europe.

5 Expandthe cluster support framework and design a besttjpe strategy for cross-
sector and cross-border collaborations within thé iy properly evaluating success
factors and path dependency outcomes in existiogessful clusters.

5 Resolvethe complexity, inconsistency and confusion thatsizt due to disparate
member state approaches to R&D tax credits. Tatbkle steps in concert: first,
prioritise the tax credit issue within wider dissions on the CCCTB, and second, enact
proposals to create a Europe-wide special taxsstatuyoung Innovative Companies.

6 ImplementResearcher's Free Movement principles as parbkgut priorities for the
European Blue Card scheme. Monitor implementatoamsfully to ensure that member
states cannot dilute flexibilities to the pointrehdering the initiative meaningless.

Europe certainly has the talent to succeed in moviation driven world. It is now incumbent
on EU policy makers at all levels to craft the feamork that can ensure this outcome.
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1 Introduction

This paper joins the debate about European conyegigss but adopts a new angle to address
the potential competitive challenges now being gog emerging Asian economies. It
analyses whether the nature and character of sasioch as China and India present a new
challenge, or even a threat, to maintaining Eumpeadership in knowledge industries and
innovation based growth. It is divided into a n@mbf sections that cover the background to
the debates and that present evidence of secta&d basgrading upon which these key
emerging economies in Asia are embarking, andraslthe arguments concerning the risks
to Europe’s position that such an evolution maylag. This introductory chapter briefly
overviews the messages and conclusions discussied paper.

1.1 The Competitive Context of Emerging Asia

Asian countries are changing, and none more soChata and India. They are developing
new capabilities and aggressively entering busisessors hitherto seen as the preserve of
advanced western societies. Contextualising thange requires an appreciation of how
technology upgrading and an embrace of innovateretbeen able to take root across Asia
as a whole, and particularly in China and Indiaj arhat implications this may have for
Europeans.

The paper presents a broad study of innovatioredrajies in China, together with an
assessment of the national and international dritteat have influenced these developments.
Whilst the current economic slowdown clearly reseaas a major concern in Chinese policy
thinking, the political leadership is also shown le looking strategically at long-term
innovation initiatives and the gains that couldraecwith appropriate investment over the
next 10 to 15 years. An ambitious investment fraor& is outlined and its implications for
European decision-makers are discussed, but thems® an assessment of constraints that
may inhibit China’s ability to achieve its objeai

This section concludes with a breakdown of the cefitipe character of both China and India
as they currently compare in international assestsmneith other major European and global
economies, as a precursor to a sector based dwvaluait selected Chinese and Indian
knowledge-based industries.

1.2 Sector Case Studies.

Two sectors present themselves as particularly eimg subjects for detailed review: the
Chinese software product and IT services industnd dahe Indian pharmaceutical
development and drug manufacturing industry.

A case study of China’s software industry is usébula number of reasons. First, far less
information is known or appreciated internationalyout the evolution and depth of talent in
the Chinese software community versus those dhdsn neighbour. Second, demand for
software products is growing as Chinese businemstes a new phase in their development,
even despite the economic downturn. The Chimgsresticenterprise market presents an
expanding opportunity for revenue generation irhbmisiness software product development
and IT services delivery, to a far greater deghem tthat currently exhibited by India. This
distinctive products platform could impact on thearket share advantages that overseas
technology firms currently enjoy in the Chinese ke&r Third, an outward facing attitude is
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emerging, with Chinese firms entering European wiarklirectly, using their experience of
selling services in the United States, and thissgecially noticeable in software services.
This trend could have compelling competitive messafpr low-cost European near-shore
destinations, such as parts of Eastern Europe.

The Indian pharmaceutical industry is shown to beetbping at a remarkable pace, with
some of its leading enterprises taking advantag® fegal changes that have tightened the IP
product patent landscape in India at exactly theetthat cost pressures on pharmaceutical
research and development activities are havinggfaater salience for even the largest
western drugs multinational. Opportunities fori&isl firms are discussed in the context of
both the current and future potential possibilitisgh an evaluation of key changes in public
health purchasing of drugs perhaps also favourirg walue proposition of Indian drug
discovery and development capabilities.

Contrasting developments in India’s software maded China’s pharmaceutical sector are
briefly highlighted to provide a comparative frantewof analysis.

1.3 Responses and Policy Implications

The threat assessment of China and India is litketie drive by European governments to
expand the region’s capabilities in knowledge secwstputs and increase the innovation
activities of European firms.

Initiated as part of the EU’s Lisbon strategy ir0@Qwvith the objective to create an engine of
innovation across the continent, a number of ingrdrpolicy responses are explored and
evaluated, based not only on their absolute effectss to promote innovation in Europe, but
also on their relative impact to enable the regidirms to effectively compete with those

from India and China. R&D intensity, investmentinsters and the promotion of knowledge
networks are all shown to be part of Asian straegis well as central to achieving improved
outcomes across Europe.

In particular, a set of recommendations are stradt@round an innovation framework that
can combine support for knowledge-sector enterprisethe one hand, and on the other can
also address wider issues of knowledge creatidelptig learning and the promotion of
entrepreneurialism across Europe’s innovation leajls.

1.4 Conclusion

This section has introduced the issues that ateetexplored further in this paper, and has
located the arguments about the emergence of Asa @mpetitive challenge to European
and American knowledge industry leadership with tlse of China and India in sector-
specific areas of their own economic developmeTihe globalised world of the early 21
Century is very different to that of the late™2Qentury. Characterising this change and
exploring responses to potential dislocations thath change can introduce are the central
themes of this paper.
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2 Understanding Emerging Asia’s Propensity to Innovag

This section reviews the emergence of a commitieemnovation, science and technology in
key states within emerging Asia, takindharizontal view of national economic interactions

across sectors, evaluating multiple factors of riémearch and development climate. The
section focuses in particular on the evolving teethservable in China and India in the
context of their embrace of innovation and thetamagement of their knowledge sectors.

2.1 Phases and Trends in Asian Innovation Policy

It is perhaps useful to first define what is mehpt“innovation”? One useful definition,
provided by Anthony Arundel and Hugo Hollandersaires flexibility across industry sectors
but equally instils the essence of invention areithportance of commercial as well as state
actors in the process. Innovation, they outlitutd be viewed as the creation, transmission
and diffusion ofnewknowledge, measured in various ways, includingugh patents filed,
papers published, venture investment committed Rfad intensity calculated, and having as
an outcome, the potential to generadenmercially sustainableompetitive advantage for an
economy (Arundel, 2008: 37).

The emergence of Asia as “an important and conipetjplayer in the knowledge-based
world economy” can be best understood to have takare as part of three overlapping and
interlocking stages of development (Krishna andpiryr2007: 4). The first stage, which can
be broadly defined as taking place from 1950's @¢s8acted as a platform for creating a
science and technology policy and was a part ottihest and enthusiasm for national plans
and the state centred approach of picking winnenssa the economy. Perceived weaknesses
in government bureaucrats’ abilities to effectivglguge corporate competences and plan
business strategy led to the emergence of a sestagg in the 1990’s that included the
introduction of critical new aspects such as maf&etlback loops and objectives to increase
theapplicationof innovation in production techniques and prodietelopment.

The development of the second, more market-oriergtadje of innovation policy, led to a
number of rapid successes in key sectors, andieipexdthin the Asian Tigers of Korea and
Taiwan, and in some ways drove the subsequentratieg of China into the wider regional
economic loop as part of a globalising trajectobyd]. However, this evolution also led to
duplication and inefficiencies across innovatindoes; such that, in Korea for example,
analysis has found that state institutions, enisgprhaebolsand private research centres
overlapped activities that wasted resources, eespit a vibrant private sector and increased
venture capital formation (Kusnetsov, 2008). Timay be due to the “group firm” culture
that chaebolsinculcated, promoting vertically integrated protioie systems and keeping
similar R&D activities within a discrete corporateit that inhibited knowledge dissipation
and encouraged duplication of effort. To an extdmrefore, this second stage showed both
the limits and limitations of what governments @amd cannot do in promoting effective
innovation.

The third stage in innovation policy evolution wiesmed by an acceleration of market and
enterprise integration, and by an embrace by tlyeekenomies in the Asia region of what
can be seen as the formulation of an effectiveonatiinnovationsystem(NIS), linked to

overall economic objectives and featuring a moretasespecific approach to investment,
particularly favouring areas such as pharmacestiadvelopment, biotechnology and
information technology advances. This third staias to prevent repetition of past mistakes
in “picking winners”, but instead looks to priosé the creation of a supportive environment
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from within which winners can emerge. Key to thimge's success, it is argued, is the
establishment of linkages between research in porence for absolute advancement, in
places such as universities and research institates the application of, and commercial
potential for, innovation outputs.

Moreover, the emergence of an NIS approach inclygedAsian attempts to better secure
co-ordination of innovation policies, encapsulatspecially in the ASIALICS initiative,
which is an informal network of scholars and pati@kers that work to engender knowledge-
based strategies to promote economic grbwinnual conferences are held to explore issues
in more depth and seek solutions form common regiproblems, with the 2008 event being
held in Bangalore, India, with a focus on the cliaggole of innovation systems in the move
form manufacturing to services based economies.

Two Asian countries that have become, in most tegears, very active in the design,
development and execution of far reaching innovagimategies are mainland China and India,
as each pursues its own agenda to compete witlemestonomies in achieving technology-
led leadership in the 2LCentury.

2.2 The Evolution of Competitive Innovation in China ard India

Historically, in China, there has been the twinmstius of push — pullto effect change in
economic and industrial progress, which also Iastgo impact the technological structure of
domestic firms and their international competitiess. Thepush element has come from
proactive policies from central government, seekingedress the overseas dominance in
technology sectors and to stimulai@mestidevels of innovation in ways that are designed to
challenge those of western Europe and the US (ORXOD7). Thepull element has come
from a further round of local enterprise integratiith world markets coupled with an
upgrading of overseas corporate involvement, eafhedn respect to China’s emerging
technology sectors. Knowledge industry multinagisnhave begun to engage with both
China and India, in different ways and to differertents, that push both the elements of tacit
knowledge and the potential for high value spillsvevell beyond simple manufacturing
techniques and productivity processes, insteadgemgan the holy grail of research and
development and creating “brain circulation” (Tu2@08; Saxenien, 2007) within domestic
technology spaces. This kind of knowledge canxptoged domestically by an increasingly
entrepreneurial, innovative and internationally eatad workforce to build competitive
enterprises with global ambitions.

These two factors have been accompanied by a mankezase in Chinese outward facing
investment activities, with sovereign fund holdiregdimated at around US$2 trillion by 2008
(Subacchi, 2008) and high profile investments inacBktone and Barclays Bank,
complemented by local market activity by major telms players such as China Mobile’s
creation of an overseas subsidiary in London ify&408, and China Netcom’s similar move
in 2007, representing the first significant entsy these Chinese behemoths into European
market$. At the other end of the corporate spectrum, evehsimilar importance have been
taking place. Less well-known but equally sigrafit enterprise engagement and subsidiary
creation can be observed, especially in parts ateve Europe, such as the newly announced
Chinese incubation centre created in North Eastldilg that aims to attract high tech
clustering from innovation centres in the Shangkegion, as well as being able to provide

! See Asian Journal of Technology Innovation fottar details of this group at
http://www.asianjournal.org/asialics.asp accesded Rovember 2008.

2 See UK Trade Invest website “Many Chinese ICT canigs find base in UK” at
http://www.ukinvest.gov.uk accessed"28ovember 2008.
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further support to the 35 Chinese companies alreattyedded into the that part of &JKFDI
outflows from mainland China alone have increased from US$2obilin 2004 to an
estimated US$20 billion by the end of 2008, creatithat some commentators have termed
“new poles in a multipolar economic system” thall iikely reshape the economic and
political landscape by the middle of the’Z2entury (Subacchi, 2008: 492).

In India, there is a different character to theidre of the changes taking place: bottom-up
enterprise driven rather than top-down policy dmivas is more evident in China. Whilst the
Indian government seeks to respond to its variematratic constituencies, the country’s
enterprises in key industries are creating thein @utward facing agenda, using a strategy
that mixes partnerships and technology sharingTbfirins, with an aggressive acquisitions
approach by leading pharmaceutical producers, dinice growing levels of specialisation
within the Indian drugs industry, as it absorbs tiev WTO-compliant aspects of the
country’s IP regulations and internally consolidatempetences as the shape of international
pharmaceuticals supply and demand factors chaligaeically, the takeover of Ranbaxy, the
country’s leading innovative drug manufacturer, Japanese multinational Daiichi Sankyo
for US$4.6 billion in June 2008, illustrates boltie tcurrent success and potential continuing
weaknesses of India’s pharmaceutical sector.

In terms of global presence at the macroeconomigl,Iperhaps only China and India have
the capability to sit alongside Europe, the Uniftdtes and Japan, due not only to their
economic size but also to their political, militaapd human resources that they can marshal
as a support system to sustain wider strategicsgobhis in particular should distinguish the
emergence of these nations from other economié$fidive come before (Hong Kong, Taiwan,
Korea, Singapor&) Angus Maddison’s assessments helping to ifitestthe increased share
of Asia over coming decades, using historical @atd sample projections of capabilities in
economic catch-up.

Table 1: The World’'s Largest Economies in 2030: Aew G8?

Figures are in 1990 Purchase Power Parity (PPA)&JI&rs

Country GDP USS$ Billion | Per Capita GDP US$
1. China 22,983 15,763

2. United States 16,662 45,774

3. India 10,662 7,089

4. Japan 3,488 30,072

5. Germany 2,406 30,179

6. France 2,171 34,462

7. United Kingdom 2,150 33,593

8. Russia 2,017 16,007

Source: Maddison, 2008, Rich and the Rest in thed¥aronomy, Asian Economic Policy Review, page 79.

Moreover, in terms of enterprise-based activitietha microeconomic level, a recent survey
of potential internationally competitive firms vaus characteristics and competences of 100

% See http://www.northeastengland.co.uk/home/otlesvsinorth-east-england-hatches-wealth-from-
far-east.aspx accessed 15th December 2008. Theétgnothe number of Chinese companies creating
subsidiaries in Britain is further supported byteutinterviews with business consultants taskel wit
supporting inward development strategies for mérthese firms and also through the author’s own
personal experience working with Chinese IT comgsim the UK.

* Indeed, many economic historians point out than€hnd India are simply seekingreiaketheir

place at the geopoalitical top table, having losbia mix of colonialism, foreign occupation, intat

strife and domestic economic mismanagement in tbeggling 160 years (Bottelier, 2007; Scott, 2007;
Madison, 2006).
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firms from developing economies were assessed, wihina and India being
“disproportionately represented” and having “alyeagroduced an impressive set of
companies with strong global ambitions” (Aguiam&tBCG, 2006: 7 — 8). This would seem
to promise strategic moves by businesses from bBotinomies to embrace an outward-
looking, innovation centric, knowledge-owning cortifdee enterprise model.

It is important to recognise that in seeking to @d®m more structuredystemicapproach to
innovation, Asian countries are framing enterpdsented policies and implementing
incentive driven frameworks in a similar way to tthahich the European Union’s own
member-state led policy development has taken plésein Europe, there are differences in
policy detail and government activism between coestlike China and India, and some
advantages and disadvantages persist in the effmfagarious policy instruments and their
application to different industrial sectors. Nedtetess, the levels of investment, the human
resources available and the broader globalisingetecies of R&D activities and new product
development all mean the Europe must better uratetghese developments and should seek
to ensure European responses are framed to ta@ardaf new international competition.

2.3 Sector Study: The Innovation System in China

China’s national innovation landscape can be sedreing driven in the following way:

* Increasing innovation solutionsuch as patents applications and grants.
« Developing innovation productivitgncapsulated in new product sales.
* Building an innovation knowledge baseich as papers and citations.

These outputs are created within national innoeainfrastructure through combinations of
government investment, private sector funding dre fusion between universities, sector
specific enterprise clusters and state or non-ségEarch institutes.

Diagram 1: Overview of National Innovation Activity Flows

Human Resource Stock

Government Investment

Universities
IT Clusters
Institutes

Patents, Products and
Papers

Enterprise Funding

Skills Development

Source: Adapted from Zhang Jing (2007), The DynawicChina’s National Innovation System, along with
author's own assessments.
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2.3.1 Measuring and Assessing Innovation Success Factors

China’s production of innovation outputs has beensistently increasing over recent years,
but there are ongoing issues in respect to theitgquahd influence of aspects of this
acceleration, all of which can have negative impacbverall national innovation strategies.

In terms of outputs and activity, patent intenstyseen by many commentators as a useful
proxy for increasing maturity, and some interestogtradictions in this respect do become
clear on inspecting international reports. Thesdude a number of important indicators

from which both a better understanding of the Cégnachievement and a clearer realisation
of the China’s continuing weaknesses become apparen

This analysis is based on figures released by tbddAhtellectual Property Organisation in
its Patent Report of 2007:

i) China’s State Intellectual Property Office is ndw third busiest in the world for
patent filings, with domestic residents filing mdhan non-residents.
i) However, mostdomestic residenpatent applications are still being made in the

less innovative “utility model” category rather théne more advanced “invention
patent” category.

iii) Over 60% of the patents actuafiyantedin China were awarded to non-resident
applicants, implying that, despite the applicatfdimg intensity, in terms of
submission quality and innovative effect of an amlon, foreigners would
appear to remain in a dominant position in termknmiwledge ownership.

iv) In terms of domestic resident patent filings petliom inhabitants, China is
ranked only 28 in the world, behind Belarus and the Ukraine.
V) The number of international patent applications enadth China being the

country of application origin under the Patent Garapion Treaty (PCT)

increased by 56% year-on-year in 2006, bublisoluteterms, the number of
international patents filed in China continues ¢odivarfed by those of the United
States, Japan and Germany.

Influences in character and construction of Chinafgovation network have, in fact, been
from two main source groups. First, a national amternal impact, led by policy initiatives
and enterprise intensity improvements; and secamedynational and foreign influences,
anchored on technology transfer processes andtrading of R&D intensity within foreign

affiliates.

2.3.2 National and Internal Influences

The Chinese government has been a key actor inqtitognthe importance of innovation
activities and to providing both human resourcaita@nd institutional funding for generating
outputs (Zhang Jing, 2007), and it would be fairct@racterise the current framework as
broadly state-coordinated, even if no longer predantly state-owned. Business incubators,
typically managed largely by civil servants, hal®aeen growing in their visibility across
China in recent years (Liu and Ren, 2007). Siigely anchored to the traditional locations
Beijing, Shanghai, Suzhou, and Shenzhen, there hesgertheless, been a noticeable
expansion of what could be termed second stagéeclirstiatives, moving out from more
expensive locations to embrace second tier citieh as Wuxi and Nantong (near Nanjing),
although not until relatively recently has theicds shifted from hardware dominance to the
importance of services.
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However, even within this state activist paradighere has been a gradual shift in China
away from an emphasis on wholly government cepiigects into industry funding, with the
importance of smaller and medium sized enterplbg&sg given greater recognition in policy
planning and private sector lending, although ongassues remain in the way the domestic
banking system reviews risk and evaluates SME vatapositions, and there also persists a
severe lack of private venture capital across démssctors (OECD, 2008a).

The National Program for Medium and Long-Term Sifien and Technological
Development 2006 — 20 (hereinafter S&T Strategy3 lmanched by the Chinese government
with the promise of substantial state-backed imaest drives to bring China into the
forefront of research led nations and to provigda#form for moving away from an assembly
hub model of low-tech manufacturing-based develagr(hang Gang, 2008). In particular,
the policy spells out explicitly that innovation tis be categorised upon three broad themes
that should progress in harmony to bring aboutctiffe synergies, and that enterprises are to
be seen as the core of nurturing successful naidlengtrategies. The three themes to be
embraced in this policy are:

i) Original scientific discovery and invention.
ii) Integration of related technologies for new produatd services.
iii) Better absorption of available worldwide technotadiresources.

There now exists in China a determination to deplsyresource to create indigenous
intellectual property and replace the perceiveceddpnce that high value production centres
continue to have on foreign funded enterprisesianpadrted know-how (State Council, 2006;
Wu, 2006).

Some of the China’s S&T Strategy’s key charactesshclude:

¢ Qualitative increases in R&D intensity, from 1.48%2006 to 3% in 2020.

* Provide a challenge to the EU’s R&D intensity ageraf 2%.

» Lift-off point for China of US$38 billion gross egpditure in R&D for 2006 at
current exchange rates, making ft largest worldwide and equivalent to US$86.8
billion, in terms of current purchase power pa(@®ECD, 2008a: 11).

e Growth rates in Chinese R&D intensity of 19% yearyear for period 2001 — 06.

« Drive SME innovation through expansion of clustamsl incubators.

One example of an innovative success story in thmedtic sector is telecoms company
Huawei. Still privately owned and operating frota massive science park in Shenzhen,
south China, its holds the largest number of ineanand utility patents for any Chinese firm.
It has sought imaginative ways to counter perceghamttfalls in management skills and lower
than required propensities towards innovative timgloy creating its own “university” within
the organisation, operating as more than simphpiaibg base, it is led by overseas educated
Chinese returnees and seeks to induce the keyptisruthinking characteristics and
innovative risk taking that has led to American d&haropean success in high technology
markets. Moreover, the company has also recemstigbished its own overseas research
institutes, in Sweden, United States and India,thadirm is now seen as a genuinely global
innovative Chinese enterprise, active in intermstlanarkets. There is no reason to believe
that such success cannot permeate elsewhere \liidomestic economy, and that would
certainly appear to be the objective of the Chirggseernment’s radical policy framework.
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2.3.3 International and Foreign Influences

The activities and interest in China as an overfaagion for research and development by
foreign technology firms and multinationals hasodieen an important feature in China’s
evolution along the spectrum of R&D competence.e Thuntry’s platform of absorptive
capacity, and a grounding in technological capgbilithin indigenous firms, has been a
critical feature of the effectiveness with whictfelient parts of China have been able to
exploit opportunities for knowledge acquisition enc spillover effect, which may explain
why it is the more technologically sophisticatedteen seaboard regions that have achieved
greatest success (Fu et al, 2008). By a procesgegfration into domestic partnerships and
supply chain relationships, foreign know-how can di#sorbed into domestic enterprises
within an economy, especially when the transfetadise is relatively small, as in the case of
clusters and enterprise zones that are a partiéeddure of China’'s innovation landscape
(ibid).

Recent analysis has charted a number of differéages along the pathway of R&D
engagement with China by foreign enterprises. firhestage could be characterised as being
driven by politics under akhowledge export model Their association has been best
described as one of intelligence gathering and etagktry management, with the objective to
create a domestic presence for the overseas biaitst aiso responding to political pressures
to transfer tacit knowledge to local firms in piclgtly dictated relationships, such as through
joint ventures and local sourcing restrictions. s&gch facilities thus created have been
viewed as little more than “PR&D” centres, as paftwider public relations exercises
(Jakobson, 2007: 15). The second stage was dhbyenost savings under lenowledge
protection modellinked to the phases of globalisation whereindpiads were developed in
China for both export and domestic consumption urdeontrol structures that limited the
amount of genuinely new intellectual property wesated in the Chinese entity, as opposed
to being imported as an input into production. hitd stage, however, is now underway,
driven more by a skills partnership between Chinasd overseas staff working within
genuinely innovating subsidiaries of overseas teldgy firms under &nowledge creation
model

In this third phase of knowledge creation, there ba seen to have been a riselimestic
capabilities that have been captured by overseas fand put to their own exclusive use
(albeit perhaps temporarily), so as to create genagentres of global research excellence,
operating as wholly foreign-owned subsidiaries.eSehforeign firms are taking advantage of
the fact that as a percentage of overall R&D exjtera] labour costs in China account for a
relatively smaller share, when compared to bothopean nations, such as, for example
Norway and Hungary, and other East Asian econorsigd) as Korea (OECD 2008: 112).

In managing this third phase and offshored R&D,reeas multinationals are now seeing
investment in Chinese R&D centres as an esserdid! gf their global strategy, whereby

products and service innovations are developeddth Chinese and international markets
using an offshore centre (Walsh, 2008). This go#iie potential for mutually increasing

research expenditures from both foremmd domestic firms, the latter taking advantage of
both the knowledge spillover effect and the risedomestic gross expenditure prompted
through the government's S&T Strategy. For exampiee survey has highlighted the
evolution of Microsoft’'s presence in China over et years, characterising the recently
opened Beijing research lab as a genuine Advanashnblogy Centre (ATC) for the

company, fusing the knowledge inputs of Chineseirngies, local staff and expatriate
technical specialists (Chen, 2008). Flagship asgdions such as Microsoft's ATC can help
to spur innovation across enterprises within then€e IT sector, promoting productivity

rises due to the intensity of competition that @héexhibits in the creation and destruction
dynamics of its domestic firms (Bell, 2007).
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It is perhaps from initiatives such as these thatd exists greatest potential for take-off in
domestic R&D expertise, and subsequent locallyiradpchallenges to overseas knowledge-
rich markets such as Europe and US.

2.3.4 Inhibitors and Constraints to China’s Innovation Objectives

Despite the central government’s objectives to terea innovation centred economy and
even with the partnering spillover and network imoees offered by research led centres such
as Microsoft's ATC, there are a number of ongoingppems that inhibit China’s strategy and
blunt its current capacity to seriously challengerld/ innovation centres such as Silicon
Valley in the US, Cambridge in the UK, and the Eioden — Leuven — Aachen Triangle
(ELAY) in northern continental Europe.

In China, according to a number of industry suryeysd reconfirmed by local political
commentator, the penetration by overseas firms, which includeolly foreign owned
enterprises (WFOE) and foreign dominated joint wezd, of all of China’s export content
reached 55% by 2007, with this extent being eveghdriin the ICT sector, where estimates
put the foreign dominance at over 80% (Jakobsofi7 2QECD, 2007b). It has also being
pointed out that the actual amount of knowledgesbaalue-addedrovided by China in any
of its manufacturing processes was generally reghms only quite “modest” (Tang and
Zheng, 2008: 77), perhaps amounting to no more #maaverage of 15% across industries
(Kroeber, 2007).

There are also a number of further factors thatl tede considered to gain a broader view of
innovation activity and its potential evolution pagy in China (Dobsen and Safarin, 2008;
OECD, 2008a: 41).

i) Limited trust in partnership creation preventingngj@ely useful horizontal
networks from being created, even in the leadirignee parks in major hubs,
with what effort that exists often expended on wmimg political connections
under China’s distinctive brand gtianx? capitalism.

ii) Educational shortcomings in the way that problenivisg and innovative
thinking are encouraged in China. The context ofinstate education programs
is largely rote-based and passive in its appropdmoting the accumulation of
facts rather than the application of knowledge.isThay call into question the
premise that China’s deep human resource poof iself, an singular advantage
over other nations, as, in qualitative terms, thejomty may not have
internationally competitive competences, reducingirt value to domestic and
overseas firms.

iii) A greater focus on new product development (catetyoo of the S&T Strategy)
than on pure science research (category one),ditdkkean over-emphasis on the
immediate application of incremental innovatiorheatthan an encouragement of
“blue sky”, disruptive thinking projects.

® Speech by CCP politicians to the European Peoplafty delegates, Brussels, November 2007.

® A Chinese word literally meaning “connectionsh gractice, the phrase is often associated with the
effort and utility of making and maintaining contamto both local and national Chinese government
departments. In a wider sense, its use can desitr#way that trust relationships are built umeen
potential partners in broader Chinese businesdipeac starting at a social and human level poor t
contract negotiation and formal agreement definitid his is rather the opposite of western procgsse
which typically use contracts and operational omtes of a partnership as the basis for developing
trust.
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iv) Ongoing weaknesses in the enforcement capabilititsofntellectual property
regime, although progress at national level, arasggroots accumulation of IP
principles at local levels, are improving, with eegter propensity for Chinese
enterprises to defend their own IP in specialietgts.

V) Overbearing bureaucratic state institutions undeimgi the distribution of
available funds to genuinely innovative firms, Ipgrhaps less well-connected
under theguanxi principles, especially in the SME sector. Onelyagia by the
Finish Institute of International Affairs exposed eomplex web of
interconnecting government departments and agenciesponsible for
disseminating high tech funding (Jakobson, 2007 10

vi) A potential tension in the national government'siqyoof providing the platform
for nurturing national champions rather than allogvifirm-level decisions to
govern the right time for mergers with foreign camjgs seeking a market-entry
acquisitions strategy (Steinfeld, 2007). This douhdermine the drive towards
an enterprise-ledinnovation system rather than one driven by stastric
priorities.

Yet, it is these very shortcomings that have nosobee the driving incentive for change in
China’s national technology policy, and an elen@niationalism may well characterise their
innovation strategy for the future. Indeed, whilss important to see China’s S&T strategy
as very much part of the country’s overall top-dpwovernment led policy framework, one
particularly noteworthy aspect of China’s innovatjourney is the extent to whidjusinesses
(including foreign funded) have become the domiragtbr in its R&D expenditure. The
proportion of China’'s business expenditure in R&D a percentage of total intensity has
increased significantly over recent years, fronreéepnting less than 40% of the total invested
in 1991 to being almost 70% of gross expenditure2095, matched by a commensurate
reduction in percentage terms of the governmerdls, rwhich itself still takes a more
significant role than that of universities. In 30@he proportion of business R&D investment
in China as a percentage of the country’s totaathsomatched that of the United States and
Germany, and was rather more than the proportmm fsusiness by the EU25 (OECD, 2008a:
100). Given the degree of increase in absoluteevhbth of China’'s R&D expenditure and
its GDP over recent years, and their projected imgpgrowth, this would appear to represent
a significant “coming of age” in the country’s raseh and development framework.

These current trends do appear to represent agievChina in particular, in the evolution of
research and development activity under the infteesf globalisation, and concerns such as
those highlighted about qualitative levels of inatten by domestic Chinese firms, and
weaknesses in human resource stock of China’s emlat base, should not be seen as
cause for undue complacency by foreign competitdions. It therefore seems clear that
China is determined to invest increasing amountgsonhational product as part of a major
upgrading of the country’s economic direction, ahdt it is already exhibiting what the
OECD has terms “accelerated catch-up” (OECD, 20084). Whatever shortfalls may exist
at present, the singular determination with whidhn€se authorities are seeking solutions
cannot be ignored.

2.4 Comparisons and Contrasts: India’s Innovation Straegy and Cooperative Context

India’s R&D landscape can best be characterisdabeny less startling in its pace of change
than China’s, but also more sector-based, with m@sked innovative activity rested within
pharmaceuticals and IT services. Nationally, tbentry’s R&D intensity has remained
largely static over the past 10 years at aroun#h0.9.8% of GDP, putting it on a relative par
with Chile and Turkey (UNESCO, 2007:4; Mitra, 20807.

Asia’s Innovation Challenge Page 17 of 80
February 2009: Paul Irwin Crookes

CENTRE FOR EUROPEAN STUDIES



The acceleration in recent years of R&D activitisghin its domestic pharmaceutical
industry, and the relatively higher importance afgmts to drug companies in general, might
help to explain why India is second only to Chia growth in filing international (PCT)
high technology patent applications between 19%72894 (OECD, 2008b: 44), although the
relatively low base in their activity from which thothese countries started the period also
needs to be considered. In terms of its shareavfdwscientific articles published, India’s
share of 2.1% is around one third that of Chinarg] both nations are dwarfed by the United
States with 28.9% and the EU27 with 33.1%.

Under the 10 Five Year Plan, India’s Science and Technologgt8ty looked in particular
at human resource development, the applicatior&df 1I@search for society, and international
cooperation opportunities, especially in respecth® potential for participation in funding
programmes open to all participants, such as this BWn Framework Programme No. 7
(OECD, 2008b: 66 — 75). This policy was compleradriby an industry group’s exercise
known as Vision 202, published in 2003 (Mitra, 2083 — 34). By 2004, gross expenditure
for research and development in India had react&$28.7 billion in purchase power parity
terms (OECD, 2008b: 11) that helped Asian economaikes a growing share of expenditures
worldwide.

India continues the Asian trend of playing hosbwerseas enterprises keen to diversity their
R&D activities, with India in particular now hostjnBig Pharma corporations such as
AstraZeneca, as well as IT, telecommunicationsptiob and automation enterprises, such as
investments by Microsoft, Intel and Cisco, and fR&D centres of Ericsson and ABB,
together with BT's research and development viradcation consortium, under the India-
UK Advanced Technology Centre, launched in Decer2béi’.

Despite the visibility of enterprises in shaping R&utputs, India’s government plays a
leading role in providing funding and determinirtge tinterfaces between different actor
participants in the national innovation system. &ntrast with China, the proportion of
gross expenditure on R&D that comes from businesscss is only around 20%, with the
remaining proportion dominated by government saI{t#NESCO, 2007: 6). Nevertheless,
the role of government is actually highlighted awvaor weakness in India’s upgrading of its
S&T infrastructure and in its embrace of more a&tR&D trajectories. Like China, a
network of national and state-level government aige) autonomous research institutions,
universities and private sector enterprises comtmneomprise the R&D landscape in India,
with primary policy responsibility being taken HdyetDepartment of Science and Technology
(DST), whilst the primary public sector actor iretR&D space is the Council of Scientific
and Industrial Research (CSIR).

Some important issues that arise in this conteslude a number of factors having singular
resonance with China’s growing pains (Mitra, 2007):

» Ineffective utilisation of government R&D expend#s on research labs with limited
actual research activity.

« Institutional deficiencies in legal and regulatdrgmework, with inflexibilities in
national labour markets and IPR enforcement timescebeing particularly
highlighted.

e Limited depth of quality in human resource stockpexially in PhDs and project
managers.

» Poor national infrastructure constraining energgilability and capital investment
expenditures.

" See UKTI for further details, at http://www.ukirstegov.uk/OurWorld/4018796/en-GB.html accessed
26th November 2008.
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In the same way as China is evolving its privatd@econtribution to national R&D, so too is

India, although typically focused more on specsictors, in which pharmaceuticals and
telecoms having especial resonance. It is usefuldate that India’s leadership in world

offshoring for IT services does create a furthehisle for process and business service
innovation, especially through the creation andveey of multi-location services, but that the

absence of significant software product developmenthe Indian market, and a general
reliance on copyright assertion, and trademarkimghe software industry rather than patent
protection (outside the United States), meansthi@abbservable trends in innovation activity
are more difficult to ascertain in software serviogyanisations as opposed to product
development companies such as those in the phanti@deand chemicals sector. Of the top
20 companies in 2004, ranked by R&D intensity, eighre pharmaceutical firms and four

were in electronics and software services (Mit@Q722 52).

In India, the sheer scale of domestic R&D investiaaiivity and national level upgrading
that appear to be characteristic of China’s maostatds R&D maturity would seem to be
absent. Instead, there has been a marked patage over recent years that has sought to
shift the predominantly government centred charamft¢he R&D infrastructure, substituting
in its place enterprise oriented collaboration hboationally and internationally, seeking to
build sector-specific opportunities for excellencdowever, the role of central government
may once again be set to grow, as the India’s Uagiministration is proposing to introduce
its own “India Innovation Act”, designed to be gildative boost to promote innovation and
research across the coufitnStill in the drafting and consultation stagém Act is likely to
bear close resemblance to the “America Compete$ éfc2007, which addressed issues
connected with the promotion of increased resear@stment, the expansion of education in
mathematics and sciences, whilst also giving aiitiadel stimulus to America’s innovation
infrastructurd,

To conclude this section, it may be useful to phin@ and India’s innovation systems and
policy trends into a wider, international compegticontext, prior to looking at specific
sectors in more detail.

2.5 The Competitive Context of China and India

The World Economic Forum’'s (WEF) latest World Conpeeness Report sets out 12
“pillars of competitiveness”, including analysingpects of a country’s national institutions,
macroeconomic stability, educational and physidafrastructure as well as making

assessments about an economy'’s technological essdand innovation capabilities (Schwab
and Porter, WEF, 2008: 4 — 6). These driversimierrelated and are linked into three
overall categories whereby a country’s per capiPGndicates where they are factor driven
markets, focusing on basic requirements such astuih@nal capacity, infrastructure

development and healthcare, efficiency driven eooes for whom educational services,
technology readiness and market size become impprend lastly innovation driven

economies, wherein business sophistication andvatiom are of primary importance (ibid:

7).

However, China and India present some interesticigotbomies when making a value-based
assessment of their development capability andistigdttion. It is indeed the case that,

8 For further details of India’s National Innovatidat 2008, see the Indian government's draft at
http://dst.gov.in/draftinnovationlaw.pdf accessed Becember 2008.

® For further details of the America Competes Aee $he White House website at
http://www.whitehouse.gov/news/releases/2007/08/2809-6.html accessed 3rd December 2008.
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based only on per capita GDP, China is makingrsitian'® from stage one (factor driven) to
stage two (efficiency driven ) in the WEF's assesstframework, whilst India is actually
still firmly rooted in the lowest category of despment.

And yet, China’s overall ranking is 30, puttingjust behind Spain and ahead of Portugal,
Czech Republic, Slovakia and Slovenia. India’sraleanking is 50, just behind Italy, and
ahead of Poland, Hungary and Greece. How carb#isFrom the data, it would seem to be
clear that both China and India do have some adgastover some countries that would
otherwise be well ahead of them in simple per eagitsessments.

Table 2: Select Competitiveness Indicators and Coury Rankings

Indicator Overall Institutions | Macroeconomic | Business Innovation
Country Stability Sophistication

United States 1 29 66 4 1
Denmark 3 3 12 5 10
Sweden 4 4 15 7 5
Germany 7 14 40 1 8
United Kingdom | 12 25 58 17 17
China 30 56 11 43 28
Czech Republic | 33 72 42 29 25
India 50 53 109 27 32
Poland 53 88 50 62 64

Source: World Competitiveness Report, 2008, pages1® Selected rankings from a list of 134 coestri

In terms of these advantages, they move beyondriactuch as determination and
imagination, and the report makes the case that Bloése merging countries possess
significant internal strengths that should not goaticed by western observers. For example,
India’s quality of scientists and engineers, itsibass cluster endowments and its business
sophistication are seen as prized assets, althofigburse, such views were expressed before
the Satyam computer services scandal, which wNehsomewnhat tarnished its corporate
governance image. China’s economic stability amdket size are singled out as providing
strong factors for potential future development &oth countries score relatively highly in
their innovative competences — indeed, well abtweeaverage for their WEF categorisation
based on per capita levels alone. In terms ofemiviy China’'s impact in international
economics, the report could not have been cleayecHaracterising the country as an
“emerging giant in global competitiveness” (Schvealdol Porter, WEF, 2008: 27).

Nevertheless, significant challenges remain forhbobduntries and there continues to be
marked contradictions and tensions in how thesatces chart their way forward. Some
compelling questions beg to be answered:

e Have their innovative capacities been affectechieygiobal economic downturn?
e Can their ambitions be achieved in any meaningfuts$cale?

« What about the qualitative levels of innovationpuis from these two countries?
« What are the implications for knowledge sector §iramd governments in the EU?

% The transition economies from stage one to stageate assessed on the basis as having per capita
incomes at US$2,000 to US$3,000 based current agehiates.
1 |Indicating a per capita GDP level of less than 2/880.
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2.6 Coping with Recession: The New Context of Innovatio

In China today, any idea that the country could elooav remain wholly decoupled from the
chill winds of contracted demand and deceleratimgvth have been shown to be overly
optimistic. Estimates of GDP growth for China'srdhquarter entered single figures for the
first time in years, together with a fall in ChisaBusiness Climate Index and its
Entrepreneurs Confidence Index (NBS China, 2008)ustry forecasts for 2009 put the
economy on track for growth at around 8%, markirgjgaificant reduction on 2007’'s value
of 12% (Schuman, Time Magazine, 2008), but even figare may now be in doubt. But
more disturbingly for Chinese policy makers, theax hubs of Guangdong have shown a
sharp slowdown in activity over recent months thed precipitated factory closures, lay-offs
and some associated social strife (China Brie20§3a).

In a speech to an academic audience at Cambridgesidity in February 2009, Chinese
Premier Wen Jiabao recognised the unprecedentedenat this “once in a century crisis”
now afflicting the world’s economies, including #®of China, Britain and other member
states of the European Unidn As part of China’s coordinated macroeconomigoese,
Premier Wen reiterated the government’s deternanat make energetic efforts for progress
in technological innovation to achieve economicok&ry, maintaining that science and
technology were policy issues of “fundamental intaoce in overcoming the financial
crisis™®. His statement presciently captures the tramsitiéing place in China today, as the
country seeks to upgrade its productive capatsldeay from low value-added manufactures
into high-technology, knowledge-led sectors.

However, the government also faces pressures seqe social stability in the face of mass
redundancies and firm closures in hard-pressed rémgozones, as well as ensuring the
continuation of sector-based shifts into high-tdalgwledge-driven industries as a platform
for long-term structural change. These twin consarould explain why, on the one hand,
technological innovation will be amongst the top rE@ipient sectors of China’s US$586
economic stimulus package that was announced irefdber 2008, whilst on the other hand,
a majority of the funding will nevertheless go tedatraditional supply-side infrastructure
stimulus (China Briefing, 2008Db).

In India there has been a realisation by policy enskacross industry and politics that a
marked dislocation was emerging between exportdordestic sectors. On the one hand,
there can be clearly seen the consolidation obeawt and increasingly cutting edge export
sector in software technology and IT services, ttogrewith the beginnings of outward facing
and innovative elements in the pharmaceutical iimgubut on the other, a domestic market
dominated by traditional low-tech industries andj@ing high levels of poverty (Sridharan,
2004). Moreover, whilst an evolving Indian midditass has certainly become became
discernable in recent years, average per capitaras have remained stubbornly low (less
than those of China), making market seeking FDd &#active in comparison to the potential
of its East Asian neighbour, thus limiting knowledgpillovers and hindering the potential for
wider indigenous innovative growth. At a speechGambridge in 2007, Indian Prime
Minister Manmohan Singh pledged his government®meination to support and sustain
India’s technology led succeé§sbut these ambitions have been brought into shaefief by
the current economic slowdown afflicting IndiandXports.

12 The author attended this speech, but a full traptsis also available through China’s official rew
agency, Xinhua, at http://news.xinhuanet.com/ehf809-02/03/content_10753336_2.htm accessed
5th February 2009.

'3 |bid.

14 Speech by Prime Minister Singh at the award dfianorary Degree, University of Cambridge 12
October 2006, attended by the author as a guest.
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The Indian economy was reviewed earlier in 2008Hgy Asia Development Bank and was
seen as being potentially exposed to internatist@kdown predominately in its low-tech
sectors of textiles and handicrafts, whilst outduten its high value-added sectors such as
technology and business services were expecteavo sieadily, if not spectacularly, causing

growth to ease.

In September, the Bank reviewedet forecasts and published an update

that indicated a sharper slowdown and greater s&igsefor India than previously forecast,
highlighting falls in the composite business opsimi index for Indian enterprises and
constraints on the international investment clintagg cold hurt India’s future growth (Asia
Development Bank, 2008).

Some analysts have posited that India’s intercdiores with China, which have grown
markedly over recent years as part of the increased-Asia trade integration observed
regionally, will help to prevent the wider malaigem inflicting significant damage (Basu,
BBC, 2008). In this changing climate, maintainnregenue streams and competitive business
value propositions from within India’s high techogy services and research oriented
pharmaceutical sectors could become an even greatdributor to national economic
advantage. But the absence of a meaningful profileonsumption patterns for high value
knowledge products within India’s domestic econostgnds is sharp contrast to China’s
appetites, which, whilst slowed by recessionary egawtill provide a significant engine for
local enterprise growth and competence building.

Before a more detailed sector analysis of innoeatigvelopment in IT and pharmaceuticals
in both countries is presented, it might be usefulonclude this section by summarising their
characteristics in terms their respective strengtitsweaknesses.

China’s Characteristics

Strength

Considerable state-directed financial ane
political resources available to industry.

Deep human resources pool and ongoing
stream of computer and engineering skills.
Substantial domestic market stimulates local
demand and may mitigate export downturn.
High tech clusters attractive to local and
overseas firms promote knowledge spillover.
Skilled Diaspora’s willingness to return ise
increasing due to opportunities & incentives.
Emerging visibility in western markets for IT ¢
services and pharmaceutical production.
Growing brand identities in key knowledges
sectors such as Lenovo, Founder, Huawei.

India’s Characteristics

Strength

Asia’s Innovation Challenge

Enterprise driven sophistication in some
sectors drives business centric growth.
Government commitment to nurture ancd
sustain knowledge sectors driven from
leadership.

World class IT software services skills ancd
global resource depth in business processes.
World class pharmaceutical process researeh
in generics manufacture, sales and exports.
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Weakness

Top-down drivers may not meet needs of
smaller and innovating enterprises.
Educational framework based on rote
learning and ill-suited to modern needs.
Significant and ongoing inequality across
domestic consumer base skews demand.
High tech sectors still dominated by
overseas know-how and WFOE strength.
Local management skills and corporate
governance not globally competitive.
Insufficient English language skills and
project leadership shortfalls.

Ongoing weaknesses in IP enforcement
despite real progress in legal landscape.

Weakness

Bottom-up approach needs strong
industry lobby groups for govt dialogue.
Constraints exist in national and state-
level bureaucracy: company formation &
growth.

Dislocation with weak domestic market
demand and few software products.
Limited depth of research and
development into new medical entities.
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* World class Indian Institutes of Technologye
sustaining elite post-grad skills base.

* World class technology clusters drivinge
export facing knowledge sector firms.

Source: Author’s assessments.

2.7 Conclusion

Too few |ITs with mediocre second and
third tier educational infrastructure.

Poor physical infrastructure inhibiting
manufacturing and logistics networks.

This section has introduced the characteristicseaeht of current innovation capabilities in
China and India, locating them in the context odtdrical trends in Asia’s knowledge
upgrading, but also highlighting the special chamaof these two giants that may make their
emergence on the world stage more of a challeragettiose of smaller East Asian nations in
the past. The ambitions of both countries to uggreompetences as a platform for wider
international engagement has been explored to pacigarer picture of trends, opportunities
and challenges, both for “the Rich” and for “thesRe It is important to review sector
specific competences in the selected knowledgesiniés of emerging Asia and attention will
now be turned to analyse the structure of softwacepharmaceutical sectors.
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3 Emerging Asia’s Competitive Challenge in the Knowldge Economy

This section provides an analysis of distinctivearal industries and their importance in the
knowledge economy, and will present a detailedesg\of key operational factors avartical
market sector-specific level.

An evaluation of capabilities and an assessmenthef outward challenge to western

enterprises in high technology and knowledge-rield$ is important, as it is in this part of

the world’s economic sphere that US and EU econ®rsexk to operate as leaders and in
which they have significant interest in maintainitigeir own comparative advantage in

products and services innovation. Moreover, indases of software and pharmaceuticals,
there are equally important evolutions taking placearket structure and revenue potentials,
which make for growing competitive opportunities feew market entrants, and help to

illustrate the scope of the challenge.

Answers will be sought to a number of importantsiioss:

« What is the industrial structure of software andrpfaceuticals in emerging Asia?
« Just how important are these sectors to the ecasoohiChina and India?
« What implications are there for western enterpris®g operating within them?

3.1 Sector Study: China’s Software and IT Services Indstry

3.1.1 Identifying China’s Domestic Software Industry

The Chinese IT sector as a whole has had a vasfetyarket size assessments attached to it
over recent years, based in no small part by itsrgimg importance on the world stage as a
source of potential IT product®nsumption(OECD, 2006§°. There have been a number of
estimates carried out by various sources into the and trajectory of China’s IT and
software services sector, including some by inddpehmonitoring companies (IDC-China,
2008), the Chinese government themselves (CSIR)280d also one recently undertaken by
India’s own IT trade association, NASSC&Mwhich tried to assess the potential challenge
to its own home-grown industry (NASSCOM, 2007). isTtatter report puts the aggregate
revenues for the country’s IT sector at around UBBHillion in 2006, of which around 90%
was from hardware based revenues, indicating a reoaller base for software revenues of
approximately US$12 billion for the same year, wille majority of these anchored on
software services and on providing outsourced sofivdevelopment to trdlomesticmarket,
with the remaining smaller amount derived from ingional customers, at present
predominantly from Korea and Japan, putting overseanings at around US$2 billion of the
total, although the point is well made that thip@x sub-element is actually the most rapidly

! The international software industry is broadlyided into three parts, comprising: i) Software
Products and Packages that are either enterpr@riok-wrapped, such as Oracle Financials or
Microsoft Word. ii) Software services such as ttiadal systems integration coupled with new era
internet delivered innovations such as softwara-asrvice. iii) Software project development, ieatr
out on behalf of the client by service supplieParts ii) and iii) are now often outsourced to digrp
who use their own teams to deliver solutions, witkigoutsourcing can either b&shoredto a
remote location, such as from the UK to India om@hnear-shoredo a regional supplier such as UK
to Czech Republic, Romania or Irelandroishoredto a supplier resident in the client’s host coyntr
who may use overseas skills, perhaps from the mrfgpbwn overseas HQ, effectively imported into
the project — a modern-day refinement of traditidrwaly-shopping.

'8 |ndia’s National Association of Software Servicendpanies, headquartered in New Delhi.
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growing, with an estimated CAGR of 41% to 2010. fi8are products and application
packages as a segment of the Chinese softwaretindatal accounted for around US$3.6
billion in 2006 (ibid: 8).

Whilst these figures at first sight make softwasrywmuch the second sibling to the IT
hardware market in China, the sector is of potéptiacreasing importance and growing
interest to overseas observers, for a number gbrea

First, with hardware production relatively domiréitey foreign know-how and supply chain
production, the software industry could give malketrage for the emergencelotal firms

to more easily compete with the global giants ofcidsoft, Oracle and SAP, using the
significant potential of the in-shore market asaaéline.

This is not to say that similar challenges of fgredlominance in the Chinese software market
do not also permeate the sector as well, as samigesthave concluded that up to 90% of
system software and 60% of applications softwaxe areign vendor dominance (Yang et al,
2005). Instead, however, it is perhaps appropt@tiake a wider perspective and to imply
that therecould be a greater likelihood of domestic industry sesc® challenge established
players, through the exploitation of local loyadtieand through taking advantage of
engagement by the Chinese in their own brand dpredat and the identity association that
Chinese businessmen have withinese-madsolutions. Thus, things could change for the
larger players, especially in sectors such as @uemce operating systems and enterprise
application software packages. Moreover, locahdimay be able to generate greater traction
in rapidly deregulating business and social secgush as banking, insurance and healthcare
IT, to capture revenues in specialisations andstothis base as take-off for more aggressive
competitive business models, which could subsetulamk to overseas expansion plans.

Domestic product company names such as KingdeelUdDA already have aggressive

plans within their strategy to look outwards frommeit base of loyal local customers
(McManus et al, 2007: 127 — 29). Meanwhile, enmmggiorces in Chinese software

outsourcing services, and outsourced software dprednt, have also been growing healthily
to take account of domestic demand, and competitly nmwltinationals such as IBM and

EDS-HP, for both domestic and overseas revenuersfie such as ChinaSoft, HiSoft,
BeyondSoft, Vancelnfo, iSoftStone and Founderpofivhich have already entered the US
market for services outsourcing and many of whomreow using that base as a platform
from which to launch the next stage of their outivlacing strategy plans — entry into the
European market.

Whilst none of these organisations can yet directignpare in size and scope with Indian
majors, let alone western giants such as Micro§bficle and SAP, neither are they minnows
to be completely ignored, and nor should they bewyéten-off as an insufficiently mature
challenge.

Table 3: Selected Chinese software vendors and makfocus.

Company Primary Sector Focus and| Approx. Est. Revenues

Name Technology Expertise Employees | (approx. US$*)

Neusoft Medical software-based produ¢t$3,400 US$420 million
and IT software services. (2006)

Kingdee Enterprise Resource Planning | 3,200 US$100 million
software products (ERP) for (2007)
SME; Java middleware.

UFIDA ERP software products and somd,400 US$200 million
IT and outsourcing services. (2007)
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ChinaSoft IT services and outsourcing, and},600 US$100 million
software overseas development (2007)
centres.

Vancelnfo IT services outsourcing, and | 3,500 US$100 million
software overseas development (2008
centres. expectations)

iSoftStone IT services, outsourcing, 4,500 Undisclosed
software overseas development (Private
centres and IT consulting. company)

* Taken from public sources and/or company annomneces and converted at current exchange rates.

Source: Public information, company websites, authestimates and interviews.

For sure, these are early days, but it might belypwaptimistic to bet against an increase in
competitive capabilities taking place across thenektic software and software services
sector in China, even despite the strains of an@oa downturn.

Second, it is important for western analysts to emtmer that China’s software and IT
services sector is not actually as new a phenomasanfirst may seem, despite its relatively
recent emergence on to the corporate radar scoéd#hS and European enterprises, which is
itself perhaps an illustration of the rather linditappreciation by some corporate actors in
western circles over the pace of change that has ta&king place across the middle kingdom
in recent years. In fact, China has been a fawbuwestination for software services
outsourcing and offshore software development flocations across East Asia for much of
the last decade, and especially from Korea and nJapdoere linguistic and cultural
familiarities have made early market traction easie

The expansion of domestic in-shore opportunity pbed to a shift from supplying clients in
near-shore locations to servicing needs in offshocations such as from United States and
Europe, is what is now characterising the curremds. Moreover, this domestic confidence
has also been associated with impressive estimatdature growth, with China’s Ministry
of Industry and Information Technology (MIIT) preting a year-on-year growth rate
(CAGRY) for the 2007 — 10 period of 34.9% (CSIP, 2008hiclr may, in fact, not be
unreasonable, given an actual CAGR of 31% for Chieaftware and services market from
2000 to 2006 (NASSCOM, 2007: 9).

Third, the political commitment for software asteategic industry in China is significant,
and the importance of this fact should not be uestenated, with the sector already being
designated as a “pillar industry” in both the Te(2B01 — 05) and Eleventh (2006 — 10) Five
Year Plans. Furthermore, the sector has had majwonal funding projects such as Torch
associated with it, which, together with provindiaitiatives, have injected capital to create
software development parks that have become hornttotsands of software start-up firms
and established payers alike.  Whilst for sureséhparks enthusiastically attract foreign
investment from western firms keen to get a foathial China and to exploit local labour
force capabilities for their own software develomingurposes, there is also a very important
domestic dimension to the operation of Chinesenso#t park¥.

The country’s major commitment to clustering canobserved by the fact that it is not only

in Beijing’s landmark Zhongguancun Software Develept Park (Z-Park) that construction

and expansion is taking place. In addition to ¢hpital’'s Z-Park, that has seen enterprise
occupancy approach 20,000 firms with accumulategmees of around US$80 billich

7 Compound Aggregate Growth Rate.

18 Author interviews with software park officials, Nig, Wuxi and Nantong, China, September 2008.
19 See “zZ-Park in Brief” at http://www.zgc.gov.cn/dish/AboutZPark/Z-ParkProfile/34441.htm
accessed 12th December 2008.
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other regions are evolving at considerable pacgedis in Dalian there is a thriving software
development and offshore centre serving Japan amdak Meanwhile, in the south of the
country, software parks are taking shape arouncitgeof Nanjing, about which provincial
politicians have ambitious hopes to create China'sion of Bangalord with high tech
software firms building on locally derived markegperience and technical competences to
create outward facing strategies inclined to seguriew customers from, and a subsidiary
presence in, Europe and the United States

A number of academic and practitioner analyses Hseen carried out to try and better
understand the strength, weaknesses and potaajettory of the Chinese software market,
and many characterise particular strengths comiom fdomestic market growth potential
driven especially by local SME opportunities aseptial customers (McManus et al, 2007)
and a position that denotes outward facing ambitinar to moving offshore into overseas
markets (Kumar et al, 2005). This grid builds ofraanework originally created to explore
the phenomenon of the Indian software industryrduthe 1990’s, but it is one that can be
usefully adapted.

Diagram 2: Chinese Software Industry Business Mati: Example Firms

Service . Product
Business
fAIibaba (online portal) Microsoft (R&D) f
iChinaSoft (outsourcing) Oracle (R&D) i
Expori 'HiSoft, iSoftStone, Huawei(comms' '
‘Vancelnfo, BeyondSg* :
Market ; Niche ;
i Intersection i
Alibaba (service portal) Microsoft; Oracle; UFIDA
Domestic UFIDA; Vancelnfo; Huawei;Kingsoft; NeuSoft;
BeyondSoft; IBN  q-.-.--.-.- Pine-Soft; Kingdee;

A

Source Derived from Heeks 1999; with author’'s own asses#s. Directional trends by some firins

Nevertheless, there are still weaknesses for #utsin China that need to be overcome in
order for it to achieve take-off internationally carchallenge the foreign firms that still
compete head-on in the domestic market.

« Many Chinese firms (especially SMEs) lack CKfNnd CMMi competence above 3.
« English language competence remains a perennialgmg especially writing skills.

20 Speech by First Secretary of CCP, Nanjing Municitety, Nanjing, September 2008.

L The author has visited many firms in Beijing, Sijtaai, Nanjing and Wuxi and met a number of
political leaders and company executives in softwiams across China who all exhibit great
confidence and determination to make an impactdeithe domestic and East Asian heartlands.
Indeed, one local firm based in Wuxi, near Nanjirggported that the municipal government had
responded to particular skills shortages experigibgehis firm by creating and funding a new
technology course at the local university gearegrtmucing graduates of the required calibre tdHi
firm’s HR shortfalls. Author interview, Septemt#008, Wuxi, China.

2 The firms indicated are purely representativehose active in different industry segments and
should not be seen as a definitive or exhaustste li

2 The Capability Maturity Models (CMM and CMMi) wedeveloped out of the Software
Engineering Institute of Carnegie Mellon Universitith independent appraisers trained and
authorised by the SEI making inspection assessno¢ajsplication companies, similar to the way that
Quality Management kitemarks are assessed acr@g§slth CMM is concerned primarily with
advanced software programming capabilities, wiiilgtMi assesses process and project skills.
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e« There persists significant structural immaturity thwigreat need for market
consolidation to reinforce strengths in a few firmagher than dissipate capabilities
over numerous enterprises of various sizes.

» Many Chinese firms must fill significant gaps inddie tier management and project
leadership, especially in respect to large-scatrmational project delivery skills.

e The industry lacks a coherent national lobby graigln effective political leverage
and the creation of a body along the lines of llsdMASSCOM is a much needed
next step.

3.1.2 Challenges and Opportunities for Chinese Software Berprises

This analysis has shown is that the Chinese sadtwatustry should not be ignored and has,
despite its problems, both market presence and @apabilities from which to grow, and
credibly challenge the operations of major indutdgding firms, especially in China’s home
markets.

Whilst they have formidable opponents in the shapéndian majors, as well as highly
capable multinationals, potential challenges to esdfuropean sectors in the medium term
could also be envisaged. In particular, the nis&urope of near-shoring to less costly parts
of the Union — i.e. the use of overseas outsouseedces that are still close to a company’s
home market — may come under increasing pressarepst reduction demands begin to
accelerate during an economic slowdown that is @egeto last at least until 2010. This
could directly challenge the value propositioniaht from countries such as Czech Republic
and Romania, who, over the last few years, haverbecvisible on the outsourcing radar of
industry groups in both India and China as a clEanpetitor market for harvesting EU
outsourcing customers (Gopalan and Herring, 20@&8COM, 2006).

Some threats that may be facing emerging EU outsosmppliers from China over coming
years, independent of costs issues and resourta@uonents, include:

* Increased compliance with information security deamas 1SO27001 and BS7799 by
Chinese firms coupled to anticipated changes im&&idata privacy laws to better
reflect international norms.

« Growing awareness amongst Chinese business ariitgodilites of the importance
of intellectual property enforcement efficienciesupled to progress in IP regime
institutional capacity.

* Returning EU-educated Chinese bringing direct caltand business experience of
European countries, their operating needs, cogia@apons and language diversities.

Moreover, the opportunities may also be greater thay first appear due to developments in
both software industrystructure as well as the wider, ongoing implications of the
international economic downturn.

i) Changing Structure and Nature of Software

The nature and structure of software may be chgnfyindamentally which could work in
favour of emerging, cost-competitive and interneierded enterprises such as those in
China’s software parks. The development of maagrfrented software delivery frameworks,
such as internet delivered software-as-a-serviea$p where software such as accounting
systems, resource management and customer reldpensoordination can be fragmented
and used within an on-demand environment, usinglaspeed, “always connected” internet
delivered model. Furthermore, there is growinghesitasm for the process and efficiency
gains that are promised from another new softwaseth solutions portfolio, the Service
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Oriented Architecture (SOA) model, whereby busingsiss and software supporting tem can
be broken into manageable constituent parts anded-in ways that lends itself perfectly for
outsourced and remote development and delivery.

These initiatives could radically change both bgyand building habits of even the largest
corporate consumer of software, which could migdatge product oriented firms continuing
to dominate in the way that they have to date. dobt, successful cash-rich ventures such
as western software multinationals will respond es@nervate their own product offerings,
but such movements in the tectonic plates of angtig create risks and challenges, and,
perhaps for the first time, competence in servielevery exhibited by Chinese firms may be
intersecting with industry demand trajectories.

i) Recession-driven increase in skills-based-cedticing outsourcing

In terms of weathering the wider economic ills nfaging the world, some software and
service firms will fair better than others. Indeedonomic downturns can actually encourage
more offshore activity in order both to streamlipeoject delivery and further reduce
operating costs: HR in particular for internatiopaftware firms is the major cost element as
the outputs are so dependent on individual skiltsis particularly important to understand
this kind of offshoring as being valuable so losgtas skills-basedand not simply premised
on cost reductions, and China’'s deep human reseysoel and growing numbers of IT
graduates could set the country in good stead ptoitxthe downturn afflicting overseas
customer, whilst also being able to respond to aehfisom local firms, who undoubtedly will
not be immune from the wider economic cycle, ardiioom language issues such as English
are much less of a concern.

iii) Rise of “Out-tasking” challenges enterpriséde contracts

Observable industry trends towards smaller scalg-tasking” may yet prove to be an
advantage for Chinese enterprises which are ningbigtomer responsive and tuned into the
leading edge of computer services (Davies et a@8R0 In this sense, out-tasking could
replace some of the “big ticket” outsourcing dehkt have dominated headlines and secured
revenue streams for western majors, providing auseefiner level of granularity in the nature
and extent of what exactly is being outsoufedlVhilst these trends have first been observed
as a response to cost constraints and risk avedsidng the height of the economic recession,
such operational flexibilities may prove to havstilag attractions and could be a useful
differentiator for smaller and medium-sized softavaervice enterprises such as those that
characterise the Chinese domestic sector.

3.2 Comparisons and Contrasts: Summarising India’s IT ®rvices Sector

In India, the software and IT services industry f@ic status as a sunrise sector and, in
terms of current size and reach, it dwarfs thatliha, with projected accumulated revenues
for its entire IT-BPO market (including hardware) dS$64 billion in 2008, with the
predominant export markets being United States (@f%otal) and the Britain (18%).
Within this overall figure, a useful comparativduawith earlier Chinese estimates puts the
Indian IT Services outsourcing industindgluding business process outsourcing (BPO) and
software products and packages) of US$52 billior2f208, of which over US$40 billion was

2 See article “Megadeals on the Wane” by Outsouregadine which serves the UK’s business
process and IT services outsourcing industry withvsyand analysis of potential trends. Accesded 9
December 2008 at http://www.outsourcemagazine.dodéx.php?page=article&article=1131.

% See NASSCOM website enumerating current and pashues: “IT-BPO Sector Overview” at
http://www.nasscom.in/Nasscom/templates/NormalRege?id=54612 accessed"I9ovember 2008.
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exported. Indian brands in IT have now become aldivands: Tata Consulting Services,
Wipro, and InfoSys, for example, have become wetvn international corporate names.

Interestingly, in percentage terms, there is apsbplit between domestic and export revenue
streams, with a strong emphasis on exports, and @pposite proportions to the profile
offered by China’s industry. This export bias gpecially significant when analysing the
more narrowly defined segment for IT services andsamurced software development
(excluding BPO) which has estimates for domestiemae sources put at US$7.9 billion for
2008, as opposed to export sales for the same segh&JS$23 billion. This shows that
India is far more dependent on export revenues @tana at present, and has considerable
market exposure to two markets most likely to edesp recessions in 2009, the US and UK.
Moreover, their ability to shift focus swiftly intdomestic penetration is largely controlled by
the readiness with which local enterprises can aogsophisticated IT solutions.

In effect, this confirms two aspects of India’s $€ctor: first, its current success eclipses
competitors, but does not of itself prevent the rgmece of challengers. Second, the
difficulties — the dislocation — that Indian firm=ontinue to face when extending their
undoubted export leadership into the domestic mapkece remains in place, and could
continue to be a source of underlying weaknesaiilling a base for software product sales
and domestically generated intellectual propertyhictv could prevent Indian’s firms
challenging the main international software prodecmtnpanies, many of whom are in fact
their key customers (D’Costa, 2004).

Finally, whilst some of the larger Indian enterpsscontinue to evolve their China entry
strategy, and the Indian industry continues to itk confidence at its current hegemony in
international low-cost offshore outsourcing (NASSZC2008), even despite the economic
downturn, there are some clouds on the horizonpahticular, Chinese commentators point
out that expansion by Indian firms into the maidldras been less swift than the publicity
surrounding the original announcements of Chinesssidiaries back in mid decafeand
there is now at least some serious questioningoashe future potential for mutual
complementarities under the “Chindia” paradigm, réasingly replaced instead with a
realisation that China and India are more comprstitvan they will ever be partners.

It can therefore be argued with some confidence ttia China challenge, in IT at least,
extends across the Asian continent, as well aspally into the European domain.

3.3 Sector Study: India’s Pharmaceuticals Industry

3.3.1 Locating Indian Pharma on a World Scale

The takeover through acquisition of a majority stdk Ranbaxy, India’s pharmaceutical

jewel in the industry’s crown, by Japanese muliovatl Daiichi Sankyo in June 2008 for

US$4.6 billion, illustrates both the strength andakness of Indian pharma, and points to
both opportunities and threats to its future asoflection of independent operators.

Nevertheless, it also shows the extent to whiclaAand India in particular, have become
important centres of gravity for the global phare#eal sector.

The global pharmaceutical industry is estimatetld@a business with worldwide revenues at
US$700 billion (Bellot, 2008), with the Indian instry ranked % in the world by volume of
drugs produced and %3y sales revenues in US dollar terms (Chaturvédile2007).
Nevertheless, the worldwide market for pharmacaultioroduction and sales remains
dominated by Europe and the United States, in tathtke key indicators:

% Author’s interview with Chinese software indussgnior representative, Beijing, May 2008.
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i) Regional Market Share: United States: 45%; Eur8fe6>’

i) Enterprise market share: the top 10 firms arerafhfeither from Europe or the US.
iii) Enterprise revenues: the same 10 firms lead thestngdfield.

iv) Market demand: Europe and North American residéoisinate consumption.

v) Global procurement: both regions have highly sdp@ted health insurance markets.

Table 4: The Pharmaceutical Global Top 5 2007.

Company Country Sales (Billion £) | Market Share
Pfizer USA 22,292 6.7%
GlaxoSmithKline| UK 18,847 5.6%
Novartis Switzerland 17,154 5.1%
Sanofi Aventis France 16,788 5.0%
Astrazeneca UK 15,010 4.5%

Source: Association of the British Pharmaceuticadustry (ABPI) website at
http://www.abpi.org.uk/statistics/section.asp?sectstessed 29November 2008.

In terms of India’'s pharmaceutical presence in @bgl context, one industry report has
estimated that the domestic market for pharmacautigtputs in India could triple by 2015 to
over US$50 billion (OPP, 2008), driven in particular by income growth ahd expansion

of a prosperous middle class, whose interest id,aility to pay for, healthcare insurance
and related products could be expected to conveiigfe those of developed economy
consumers. In this sense, therefore, the indugtpears to be much more balanced than
India’s software and services sector, with consefjureater potential to seek rapid
engagement with a growing domestic market for mesdent consumption.

Table 5: Structure and Revenues of Indian Pharmacdical Industry

Category 2007 — 08 Estimates 2002 — 08E CAGR
Domestic Formulationg US$8.4 billion 14%

Bulk Drug Exports US$4.2 billion 11%
Formulation Exports US$4.0 billion 23%
Contract Research US$0.4 billion 75%
Total US$17 billion 20%

Source: Indian Pharmaceutical Industry. Vision 200%PI (2008), pages 8 — 18.

Table 6: India’s Leading Pharmaceutical Firms

Company 2007 Revenues
Ranbaxy Rs41.9 billion
Dr Reddy’s Rs41.6 billion
Cipla Rs37.6 billion
Sun Pharma Rs24.6 billion
Lupin Labs Rs22.1 billion

Source: Industry and company websites.

" See IMS Health research and market intelligendesites accessed 29th November 2008, at
http://www.imshealth.com/deployedfiles/imshealtialzdl/Content/StaticFile/Top_Line_Data/GlobalS
alesbyRegion.pdf.

8 Organisation of Pharmaceutical Producers of Indikis is one of three principal industry lobby
groups and its membership contains mainly oversedtinationals along with two leading domestic
firms — Ranbaxy and Nicholas Piramal. The othegs Bhe Indian Drug Manufacturers Association
(IDMA), which represents a majority of domestiais and took a broadly hostile stance against
TRIPS compliance, and the Indian Pharmaceuticaide (IPA), which took a largely neutral stances
in the TRIPS debates on India’ intellectual propeegulation reforms.
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3.3.2 The TRIPS Bifurcation

The domestic market has grown and evolved throhgdetstages, within a classic push-pull
paradigm, led by the benevolent push of nurturiogegnment policies under an import
substitution model and by the subsequent pull térivational market opportunities when
local competences had reached critical mass. Baehof these phases has in effect been
defined by the intellectual property regulationatthave been in place during the period,
which have either encouraged or discouraged p#aticlomestic and multinational corporate
activity (Chaturvedi, 2008). In the industry’'ssfirstage of evolution, after independence in
1947, but prior to the Patent Act of 1970, Indiaiarket was characterised by limited local
productive capability and dominance by the oversaatinationals of “Big Pharma”.

Over the subsequent 35 years of the second statfee ahdustry’s history, once the 1970
Patent Act had abolished product patents and haie nfee creation of patentable processes to
copy the design of existing medicaments wholly legader Indian law, the absence of
product patent enforcement and the developmentigiindtive creativity in medicament
processes by domestic Indian firms led to the meaif world class production facilities in
the manufacture of generic drug formulations, which non-branded versions of medicines
that may or may not enjoy patent protection outhidiéa. Indeed, it is important to note that
much success in Indian drugs manufacturing hasaligtbeen based on creating generic
versions from off-patent formulations of compoutigist have lost patent protection globally.
During this second period of evolution to 2005, ;n&dANCs exited the market and it has
been estimated that local firms had control of ok&¥o of the India’s pharmaceutical market
share by the time that product patent enforcemestre-introduced (OPPI, 2008).

The industry is now embarking on a new third phafséevelopment and expansion, defined
in large part by the 2005 changes to India’s pategulations, which now, for the first time
since 1970, recognise and enforce product patenigharmaceutical medicaments. Foreign
multinationals are now re-entering the domesticcepawith Daiichi-Sankyo’s move for
Ranbaxy a particularly bold example.

In terms of domestic corporations, Ranbaxy consnte be India's largest domestic
drugmaker and one of its most innovative and aggredirms, having itself embarked on a
series of international acquisitions as early asrthddle 1990's, to grow its own market
presence in Europe and the US, concentrating oredédership in the generics sector,
beginning with Ohm Labs in the American market 893 before looking to European firms
for market entry platforms, buying Veratide and iBasn Germany in 2000 and Aventis in
France in 2004. The company'’s investments in R&Wehtypically led the industry in India,

and although at a relatively early stage, entry itite highly competitive but potentially

rewarding field of new medical entity research pittsnto a leadership position in the
domestic market and may help explain Daiichi-Safkpoirchase enthusiasm.

By turning Ranbaxy into a subsidiary of Daiichieth has been speculation as to whether this
presages a more active multinational engagement Wwitlia and its pharmaceutical
enterprises, in order perhaps to pre-empt futurapstitive stresses and at the same time,
position foreign firm capabilities to exploit theogving domestic demand base for different
kinds of drugs that the sub-continent may presenteiars to come. It remains to be seen
what the future holds for other local Indian firmsany of whom have in recent years pursued
similar outward facing acquisition-centred stradsgisimilar to those of Ranbaxy. This
behaviour has included even smaller and lesser-knmaumnes, such as Nicholas Piramal, who
acquired Rhodia and Avecia in the UK, in 2004 af@3respectively, and Wockhardt, who
acquired the UK’s CP Pharmaceuticals in 2003 antn@ey’s Esparma in 2004.
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3.3.3 Generics Skills as Anchor Points in Firm Strategy

Indian firm capabilities should be seen in the eshbf an evolution along the research and
development spectrum, engaging in ever more comadgects of drug formulation. The
journey can be encapsulated as:

i) Research, create and sell generics versions ia.Indi

ii) Obtain approval for marketing these drugs in EU/US.

iii) Acquire EU/US generics firms to build local markégare.

iv) Develop competences in R&D for drug discovery iwmeedicament entities.
V) Compete globally for government healthcare procerg@nontracts.

In this journey, the basic skills gained during tiemerics production phase of the industry
can now be seen as providing excellent base p@ntsioving up the value chain. Such
competences include:

* New chemicals evaluation

* Reverse engineering analysis
e Advanced process research

e Drug marketing know-how

* Export engagement capability

Even within higher value activities, some firmsséaoncentrated more on “research” than
“development”, with drug discovery being particlyaimportant aspect of some firms’
strategic direction (Bower and Sulej, 2007). Jthewever, conceded by many observers that
the move by a majority of Indian companies to auge® R&D centric business model that
can effectively compete with western establishetidiremains “very challenging due to the
differences of knowledge base and organisationadluiity” (Kale and Little, 2007: 603).

Moreover, many of the leading innovative firms, Isas Ranbaxy, had already been investing
heavily in R&D prior to the 2005 new legislationshich may reflect some directional
adjustments observable over recent years. For @earthe sharp fall in Ranbaxy’'s R&D
expenditure from 2005 to 2006 is almost all accedribr by a reduction in clinical trials
expenditure over the year, and the absolute amstilhteflects an important commitment
R&D by the company’s senior executives (Ranbaxyhamal Report, 2006).

Table 7: India’s Pharmaceutical Top 5 R&D Activity

Research & Development US Patent
2005/06 | 2006 /07 | 2006/07 % 05/06 — 06/07 Grants
Company | Rs. Billion | Rs. Billion | Approx. Intensity| Year Change| Since 2000
Ranbaxy 6.39 4.83 11% of Rs41.9bn155 62
Dr. Reddy'S| 2.97 2.53 6% of Rs41.6bn -43 64
Sun Pharmg 1.15 1.61 4% of Rs37.6bn  +45 1
Cipla 0.98 1.55 6% of Rs24.6bn +57 3
Lupin 0.83 1.08 4% of Rs22.1bn +24 8

Sources: R&D India, Newsletter June 2007; R&D Indi&Pharmaceuticals Sector Analysis” at
http://www.rndindia.info/sectfinal.aspn accessed 20tlvember 2008; Author’s calculations.
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3.3.4 Cost Advantages and R&D Trends

India actually competes in the international pharspace both as a competitor and as a
supplier to multinational firms, drawing on its t®sdvantages as an outsource destination
for both research and development activities andhm support of clinical trials, both
processes being important and costly stages inottegall process of new medicament
creation. Industry estimates put the cost advantdgdeveloping an active pharmaceutical
ingredient in India versus the same process ifEth@r US as over 30%, and given estimates
of overall costs for new medicament entities of top US$1 billion, that represents a
significant saving (Bower and Sulej, 2007). Funthere, even despite the ever increasing
costs, the output productivity of pharmaceuticahovation is declining, putting further
pressure on costs bases and revenue future pipeleaue streams. Particular leverage is
made possible by Indian firms due to their humapitah both in the depth of the HR
resource pool and in salary flexibilities, wheramnpensation levels for Indian science PhD
holders fluctuates at around an equivalent US$I5 €rsus the developed economy level of
equivalent US$100,000 (ibid).

In this sense there is the emergence of strongmabiclusters with India in the centre of
skills-based development outsourcing, including treation of marketing and sales
partnerships, co-targeting leads (Bellott, 2008)oreover, trends towards Indian Diaspora
members returning to lead projects in the innovatiad research space of India’'s economy
may be accelerating (Bower and Sulej, 2007) anddcba further prompted by the overall
slowdown and economic contraction afflicting Eurape and American markets.
Additionally, development agreements for produciagthorised generic products” between
Indian and western firms are increasing, involuimg production of generic versions of drugs
whose compounds are still under patent protectiosh are thus subject to the licensing
approval of the patent owner.

These developments posit a more benign role anty ianfimited scope for India’s capability
to challenge international firms’ core competenice market dominance. However, there are
actually a number of ongoing aspects of sectorutiwi that may premise additional leverage
for disrupting the status quo.

3.3.5 Disruptive Potential of India’s Pharmaceutical Industry

India has opportunities to strengthen its positiothe international market by exploiting the
side-effects of two important structural and finahdevelopments:

1) Supply Side Disruption: Growth in Off-Patenuds

It is estimated that over the next 10 years, up$$100 billion worth of drugs will go off-
patent with a particular concentration of patergiiations taking place in 2011 (OPPI, 2008),
meaning that even under India’s TRIPS compliantilegons, it will be possible for generic
versions to be mass produced and exported fromanolharmaceutical manufacturing centres
in direct competition to the previous patent owneusing their pre-existing generics
capabilities and cost advantages. To be surana#is and exclusive marketing arrangements
with multinational in the context of “authorised ngeics” will undoubtedly take place to
mitigate some of the financial risks, but nevemris| such patent trends pose a potent
challenge to future revenue streams, especiallgrngitie paucity of pipeline replacements in
the form of limited new blockbuster drugs from tiesearch labs the market leaders.
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i) Demand Side Changes: Procurement policiesatibnal healthcare systems

India already has experience working within the W&rket under the market pressures
introduced by the Hatch Waxman Act, which soughintboduce legislative initiatives to
reduce drug prices in the US healthcare marketanddck as 1984. Recent rulings in
American courts may have helped Indian enterpbgeslowing tem earlier and easier access
to explore medicament molecules even during thedtigation phase of a multinational’s
research procedures. In this way, the requirerteer@mbrace the route of an authorised
generic may be diminishing, perhaps prompting Indiems to review their current strategy
in what is still, by far, their most important matKSahay, 2008).

Moreover, change is taking place not just in the W&h price pressures and a growing
concern in reducing spiralling healthcare budgeigigg ground on the political agenda in
Europe as well, with demand for generics expeategtdw across Europe by at least 10% in
the years to 2011 (OPPI, 2008). India alreadyirtzathe largest number of FDA approved
manufacturing development centres outside the memntal United States, and has a growing
number of UKMCA approved centres as well, giving imdustry both the credibility and
confidence to enter these highly regulated marketaays not easily replicated by other
developing economies.

ii) Sector Evolution: Increase in Outsourcing aftiee Development Value Chain

The costs, timelines and risks of new medicametityeresearch are considerable, and one
area of growing expertise for India’'s pharmaceuticaustry in is reducing that burden
through an effective outsourcing and offshore syppf skills for existing drugs
multinationals. Growing trends across the industcyude the separation and outsourcing of
all parts of the medicament entity value chainluding R&D and clinical trial phases, which
could offer Indian firms both the attraction of eenmie streams and the opportunity to build on
in-house capabilities through closer synergy wihding international corporations. Whilst
an increase in outsourcing could not be interpratedn immediate threat to Big Pharpea

se as they would at least in the first instance bstamers rather than competitors, it does
present the prospect of skills upgrade and of mgldh niche competitive capability from
which more aggressive domestic Indian competenugis e evolved in due course (Zinnov,
2008).

These cost and competence advantages offered by dndld encompass the entire value
chain of drug discovery and development, a proedssh current can take up to 15 years or
more, and which certainly helps to explains thédidmitdollar R&D investments of western
multinationals.

Table 8: Linking different phases of the pharmacedtal lifecycle and Indian capability.

Phase Success | Duration Cumulative | India’s Capability and
Rate In Years Timeline Future Potential?
Research & Discovery <1% 4—-6yrs 4—-6yrs Low but growing
Pre-clinical development < 1% 1 year 5—-7yrs Moderate & growing
Clinical Trials Phase 1 70% 1-1%yrs 6—8%yrs Moderate & growing
Clinical Trials Phase 1 50% 1-2yrs 7 —10% yrs Good
Clinical Trials Phase 1 50% 2-3yrs 9 — 13% yrs Excellent
Registration 90% 1-2yrs 10-15% yrs Good
Post-marketing studies Not Several Several Good
applicable| years years

Source: IFPMA, 2007: The Pharmaceutical Innovattiatform, page 18. Author’'s assessments added.
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However, global success for India’s pharmaceuficais is by ho means assured, and recent
setbacks in America indicate the fragility of Indi@ompetitive advantage: 30 generic drugs
sold by Ranbaxy were recently banned from the U&r &n investigation into production
quality was initiated by the FDA (PharmaceuticalM_ksight, 2008). Moreover, strategies
by MNCs for neutering the threat posed by Indiateggrises, through takeovers and lock-in
partnerships, will likely form a feature of futuredustry consolidation and vertical
integration and it would be premature to write4b competitive response capabilities of Big
Pharma just yet. Additional Indian domestic weases, in terms of R&D intensity
commitments, the sustainability of continued HRIslavailability, and the attractiveness of
simply selling up to an international suitor in th@ne of Ranbaxy, could also add negative
influences from an internal direction.

Nevertheless, the potential strength and establisckempetences of India’s drugs
manufacturing industry should not be ignored, avidence presented here indicates that in
time, and for a variety of reasons, Indian entsgwicould represent a serious thrust at the
comparative industrial strength of European and #eae enterprises over the coming years.

3.4 Comparisons and Contrasts: Summarising China’s Phanaceutical Sector

The Chinese pharmaceutical sector is smaller, rfraggmented and far less internationally
integrated than that of its Indian neighbour. #shbeen characterised as “extremely
regionalised and fractured” but yet still ripe fwiramatic restructuring”, growing on the
potential for evolution of a national health insura and clinical care system that the Chinese
authorities need to introduce to sustain sociabikta under the “harmonious society”
concept and correct “an almost total absence ofexttional primary care” across the country
since the abolition of the iron rice bowl principlduring the 1980’s (Backman: 2008: 142 —
46).

In clinical terms, there has also been a historycaficentration on Chinese traditional

medicine, and a skills development n the manufaatfirmedical equipment for export rather
than drug development and R&D driven medicamentodisry. Nevertheless, whilst the

sector in enterprise terms is still relatively wedke market potential for growth and

profitability is potentially huge, with estimate$ @ $1 trillion domestic healthcare budget
spend in China by 2030, based on an estimate af83®P year-on-year spent on healthcare
that reflects typical values for developing cowegr{ibid: 146).

But the industry at enterprise levels has a nundfeiormidable challenges to overcome,
linked to a number of policy and behaviour concerRBst, there are ongoing quality control
fears that permeate many aspects of China manufagtand that have most startlingly been
revealed in the baby milk scandals of mid 2008psd¢ national and provincial intellectual
property regime and enforcement shortfalls havégamst in the past, mitigated against heavy
drug discovery investment; and third, there is do&d evidence of a drug sales philosophy
in hospitals that has at times appeared to reflecash-raising objective rather than a deep
respect for core clinical decision making which cemlermine sector credibility in the hearts
and minds of local, middle-class consumeérs

Its market potential, however, is seen as beingsidenable, not least because of the
possibility of increases in state-provided healtbcprovisions and private sector health
insurance evolution promoting growing demand foarnpie outputs. Moreover, China can
also be seen to be emerging as a major supplitivie base ingredients and core chemicals,
with growing capabilities in finished pharmaceutigaods. The Chinese drugs industry does

9 Feedback and opinions given directly to the autlyonumerous Chinese professional colleagues and
family friends, at different points whilst livingf extended periods in Beijing from 2003 onwards.
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not appear to be presenting the same direct cotmgetiharacter now being displayed by
India, and the large pharmaceutical multinatioralsrent seem to view China as a major
potential growth opportunity for themselves, rattiemn as a potential challenger to their own
hegemony.

3.5 Assessing the Innovative Threat from China and Inda

How can the threat from China and India best bentified and analysed? Perhaps the single
most important message to put across is that tinesds are observable now, that change is
underway, and it is the potential trajectorieshi$ thange and its impact on European future
success that in particular need to be understoodebision makers. In this sense, there are
now new competitors in the research, innovation emehmercialisation landscape, outside
Europe and America, with whom western administregimust now learn to contend.

3.5.1 China and R&D Upgrading

The knowledge sector evolution in China has chaiigedvhole character of the international
R&D framework in recent years, with western multioaals such as Microsoft and BT
creating genuine Centres of Excellence across thgdlM Kingdom, from which global
products are created and marketed to both Chinasengernational consumers. This is no
longer the hierarchical division of labour that werised American and European
engagement with China in the past, wherein low-téaW-value work was outsourced and
high-tech, high-value invention was kept firmly Wt Europe and US hubs (although in
some sectors, such as consumer electronics hardwseenbly from other East Asian partners,
it can be argued to still represent the norm).

Chinese government led initiatives include recogplis features of typical European
innovation systems policies, such as tax incentorefR&D expenditure and sector focus on
technology and IT industries. The country also kabstantial revenue commitments in
funding available for different projects, and sfgrant depth in its pool of human resources
that it can use to achieve outcomes. MoreoverCthi@ese have also recently unified their
corporate taxation system, ending preferentialtimeats for foreign-funded enterprises and
bringing into being a more sector based feel temtives and rebates, in moves designed both
to stimulate more indigenous innovation and creat@ore modern and streamlined fiscal
framework (Xuedong and Li, 2008).

From 1st January 2008, key new features of Chicarporate tax system have included new
characteristics that would not look out of placany EU member state’s policy portfolio:

* Preferential income tax rates for all high-techeemtises.

« R&D Tax Credits for expenditures in developing naty new technologies but also
new products and processes as well.

« Proportional tax deductions for qualifying investiteby venture capital firms.

« Tax exemptions for qualified technology transfesqaeds.

These examples of new policy initiative, skills tgdjng and competence building provide
evidence for the view that China should now be ssea nation having come of age in some
of its R&D capabilities in a number of niche areaspecially in high-tech research and
development, software and telecommunications. tTaairket intelligence and technology
know-how, gained by local Chinese working both cirewithin such centres and for partner
firms in related clusters, can then be used asbtmds for tailored localised products,
entrepreneurial spin-outs, and as the basis foarmihg the quality of university-business
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collaborations in the future. Such ventures showoldbe confused with illicit purloining of 1P,
but instead should be seen as the natural by-pradichumpeterian creative destruction in
the clusters and science parks of mainland Chimexactly the same way as has evolved the
character of Silicon Valley in the US and Cambridgehe UK. Combined with a deep
resource pool that comprises both local and oversdacated talent, the emergence of China
into the spotlight of innovation oriented econorgrowth should not therefore, come as so
much of a surprise.

Even outside pure R&D initiatives, growing intetioatl visibility is occurring. For example,

in business software and IT services, real progiedseing made in the outward facing
expansion strategies by China’'s leading softwarenpamies, using their distinctive

advantages in a still-expanding domestic marked aslid base for future growth. Genuine
potential threats could exist to Europe’s in-shangl near-shore providers of task specific
software development offshoring and non-voice IT-tagking.

Ireland, Czech Republic and Romania all offer ative skills-based service propositions to
Europe’s enterprises, but will they be able to cetepin the future with the significantly
lower price points and markedly larger resourcenteavailable in China, especially when
such services can be combined vatiishorespecialist consulting assistance provided by the
Chinese supplier through their own local captivenfor niche partner? Indeed, the nature of
this precise kind of threat not lost on the Ind&envices industry, which has been keeping a
careful watch over China’s East Asian technologyl@ion for some time.

Skills shortfalls and product portfolio weaknesdesemain in the Chinese system, and will
continue to give European enterprises both conipetitdvantage and partnering opportunity.
However, the sheer pace of change in the struabiiréhe international economy, the

unbridled ambition of China’s technology enterpsisine accelerating acquisition of skills by
Chinese firms, and the investment support offergdChinese state organs should give
Europe’s business strategists and political eigeiicant pause for thought.

3.5.2 India’s Challenge to Global Pharmaceutics

In pharmaceuticals, Indian value propositions hagen moving away from a singular focus
on generics manufacture to an embrace, at leasbimg enterprises, of drug discovery and
development investment. In the short to mediunmtat least, there would seem to be
genuine opportunity for synergies between Indiaganisations offering low cost high-skill
solutions for offshoring R&D and clinical trial magement and western pharmaceutical
manufacturers seeking reductions in bringing newio@nents to market to better respond to
price pressures imposed by western state-regulatgthcare sectors.

In the long-term, however, adverse impact on wasfems growth prospects, the HR
expansion needs and their ultimate profit margiasnot be ruled out, and leading Indian
firms should be considered as genuine challengdigtexisting order.
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3.5.3 Threat Assessment Matrix

Emerging Sector| Characteristics of the Threat from Asia Threat Potatial?
Chinese i) Direct competition with overseas product | Current:High
Software Product majors in China’s domestic markets in Future: High
Development. software sales revenues.

i) Competitive potential to expand across Easlurrent:Moderate
Asia and outwards to other regional markets Future: High

that have growing integration with China suc¢h
as Africa and Latin America.
iii) Competitive potential to enter European | Current: Low

and US markets with niche market innovatiyeFuture: Moderate
software / hardware product combinations to
directly challenge majors on their home turf,

Chinese i) Competitive threat to Indian, European andCurrent:High
IT Outsourcing | US outsourcing firms in the Chinese domesti¢-uture: High
Industry and regional Asian markets.

i) Competitive threat to near-shore Eastern| Current:Moderate
European IT outsourcing suppliers based on Future: High
costand skills arbitraging, with local partners.

i) Competitive threat tdndian software Current:Moderate
majors in European (and US) outsourcing | Future: High
markets.

Indian i) Increase market share of generics and Current:High

Pharmaceuticals | authorised generics revenues within western Future: High
Manufacturers | healthcare sectors.
if) Compete in cost effective drug discovery | Current:Low/Growing
and development work in global shift of Future: Moderate

medicament creation sector.

Source: Author’s assessments.

3.6 Conclusion

This section has drawn together evidence from twgortant industry sectors that feature in
both China and India’s active engagement with tierhational knowledge economy. It is

now important to review how European firms and gomeents have sought to upgrade their
own innovative capacity and to put this into a widentext of western responses to the rise
of Asia’s challenge.
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4  Moving Beyond the Lisbon Strategy: Recognising th@sia Challenge

The world is now facing a seismic shift in the texts and dynamics of economic power,
caused predominantly by the re-emergence onto twdvetage of India, and especially,

China. Europe is not the only region of the wdddchave to come to terms with these new
competitors from emerging Asia, as the United Stdtatin America and Africa, are, each in

their own different ways and to different extentspw considering the manner and

implications of future engagement strategies wisieA

In terms of innovation and the role of knowledgetse industries, it has been shown that
genuine progress has been made across a numhaatafssby both China and India, and that
a commercially sustainable competitive advantadeeiag built within these economies. In

particular, building on research into comparativerspectives of the Korean and French
national innovation systems by Lee and Yoo (20@7hnay now be necessary for western

political, economic and corporate actors to recegrhat heavily state-coordinated systems,
such as the framework of China’s emerging innovatidrastructure, may now be just as

capable as liberal-market economies at nurturinguaovative capacity, and at producing and
exploiting economically and commercially valuabledvation outputs.

Moreover, Europe has both particular charactesséind challenges in its economic and
political structure that brings the future signdfice of Asian competitors into sharper relief.
The region is in one sense highly integrated asnantunity of national member states in the
European Union, pooling sovereignty and sharindpébenefits of the single market and free
movement, but is also highly diverse, both econattyiand culturally, making the unity of
responses and the coherence of community-wideipsliey issues of effectiveness that can
be just as important as the content of the respahsenselves.

A number of initiatives and programmes have evolgedng the last 10 years to characterise
Europe’s response to these changing dynamics, tbwvas the Lisbon Strategy that
encapsulated on one side the ambitions of Europeéticians and on the other, both the
potential and the problems of the European regmm avhole. Lisbon was designed as a
cornerstone of the EU’s endeavours to meet thdertgas of the ZiCentury and reconcile
the economic and political realities of the Uniomhwpolicy and outcome necessities of a new
millennium. 1t is therefore useful to briefly ldeaits principal objectives and to understand
its key weaknesses.

4.1 Overview of Lisbon Objectives

The Lisbon Strategy was launched from the Europ@aunncil meeting held in Lisbon in
March 2000 and aimed to make Europe the most catiwpeeconomy in the world by
focusing on growth priorities through building amaovation-oriented region by 2010. It
introduced a number of proposals for reforms, arethon economic, social and environment
“pillars” of policy activity, whilst introducing anopen method for coordinating policy
responses (OMC) between member states, recognilatgthe main policy areas of the
overall strategy fell into member state areas ohpetence. It was an ambitious plan that
sought to correct deficiencies in labour produtgivimarket flexibilities and innovation
intensity.

The original strategy set some important targaish sas raising EU levels of research and
development investment to 3% of the community’slt@&DP, boosting jobs by 20 million
and achieving a 70% EU employment rate by 2010e [ilieralisation of services to match
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that of the single market for goods across the kmas an additional anchor to reflect that
the majority of Europe’s GDP is actually compridexin services sectors, including financial,
tourism and information technology. The strategyld be said to have been born out of the
optimism of the era before the dot.com bubble banst it may also be true to say that the
framework policies may not have taken full accoohthe potential disruptive nature of the
more globalised world for the inputs and outputstle# innovation process, exhibited in
particular by the extent and pace of change in R#tima and India that has taken place since
the turn of the millennium.

The Strategy also consolidated calls by the Baneel®ummit of 2002 for an upgrading of
Europe’s human resource stock as a critical inptd iachieving the region’s goals of
becoming an innovative leadership centre. In $kisse, meeting key educational targets for
member states was encouraged, with particular esigpba achieving an increase of at least
15% in the total numbers of graduates for mathisnse and technology subjects across EU
member states by 2010. Targets for completingrskary education across member states
were also introduced, requiring a minimum of 85% 2@year olds to have completed
secondary education by 2010, reflecting the mesghge success in an enterprise-led
knowledge economy is based as much on the builditacks of numeracy and
communicative confidence as it is on the detailatt@mes from tertiary education (Riela,
2008: 30 — 37). Indeed, it is in their drive toahthese particular Lisbon targets that member
states have experienced most success, with a siegohpvement towards meeting or
exceeding the original 2000 targets for sciencelygtes and secondary education leavers
already observable in a number of member stateh.(ib

4.2 EU Innovation Strategy: Weaknesses and Challenges.

4.2.1 Lisbon and R&D Intensity Targets

In 2004, the High Level Working Group under Wim Koénducted a mid-point assessment
of the Strategy, the outcome of which was a report that highlighraenumber of weaknesses
in delivery and achievement (Dierx and lizkovitd0B), the main ones being:

* An overloaded agenda with too many competing grésrin different sectors.
e Lack of driving ownership at member state level.

» Deficiencies in economic coordination and govereaaicEU level.

« Disappointing delivery of benefits to EU citizendlze personal level.

The Lisbon outlook can also be said to have been diban inward looking strategy that has
singularly failed to recognise the globalised woild high technology production and
knowledge sector R&D that now face European firrltsis therefore important to evaluate
future strategies on these new conditions ratreer ttwell on outdated principles.

This dislocation between policy expectations, eoaccconditions and practical outcomes led
to a reformulation of the strategy into one whictused more narrowly on growth and
employment, and sought to inject renewed urgentty achieving greater levels of sustained
innovation across key industries. In short, Euromeded to focus more on its own
comparative advantage as a region of “extraordimargvation potential” in order to satisfy

its citizens’ concerns about their own future (Exgan Commission, COM502, 2006: 2).

%0 See EuroActiv website at http://www.euractiv.conffeture-eu/lisbon-agenda/article-117510
accessed 1st December 2008.
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The results from recent assessments appear tormoofigoing weaknesses in Europe’s
capabilities to exploit its potential in scienagghinology and innovation. Recent analysis has
highlighted ongoing competitive tensions, whereimdpe as a whole has both failed to catch
the leadership of the United States whilst alsandpgdotentially squeezed by new R&D
spenders, the most of important of which is cle@thna. During the first decade of the new
century, R&D intensity of the European Union, takiaccount of new member state
accessions, has largely flatlined and has failetstoabove 2% (OECD, 2008b: 21).

Table 9: R&D Intensity for EU27 and selected othecountries, 2006.

Country / Region Gross Expenditure on R&D

Amount PPP US$ Intensity as % of GDP
United States US$343.7 billion 2.62
EU27 US$242.8 hillion 1.76
Japan US$138.8 billion 3.39
China US$ 86.8 hillion 1.42

Source: Adapted from OECD Science, Technology awmdstry Outlook, 2008, page 21. OECD Statistics
Database.

The figures also indicate the dichotomy existingoas the EU between member states and
the challenge that may especially face those Earpgeonomies whose innovation, science
and technology infrastructure are currently weat amay be no match in competitive terms
with the competences and resource availabilitynoérging Asian giants.

4.2.2 European and Asian R&D Trajectories

Whilst the most innovating-oriented European ecadmenclearly have profound niche
strengths, they are also some of the Union’s smaltenomies, and even these could over
time become more vulnerable to skills upgradingamd knowledge transfer to, economically
innovative ecosystems with large human resourcésphigh investment reserves, and tightly
integrated political policy landscapes that chaas¢ the support systems of Asia, and
especially of China.

Perhaps of particular concern in relation to thiesensity reviews, is the perspective given
that in some member states, investment in R&D kasally beerfalling as a percentage of
GDP. This is in stark contrast to the innovatiomeistment trajectories of China and India,
where significant increases in investment levelseheharacterised recent years. In Europe,
the current economic slowdown, which will likelystathroughout 2009, could create an even
more uncertain picture for research investmentspahding, as national priorities shift from
longer term knowledge and skills upgrading to sdretrm crisis management.

Whilst clearly, much current focus in EU literaturas been anchored on assessing, exploring
and challenging the US leadership, analyses infuhge may be more complex, and the
rising tide of high-energy initiatives emanatingrfr emerging Asian nations should not be
ignored. Evaluations must now no longer be jusiudiChina’s or India’s capacity and
capability, but instead, analyses need to inclirdeeixtent to which multinationals and local
European firms will consider relocating high vafuactions to centres of lower costs, Inot
necessarily of lower skills, such as Shanghai,iBgi\Wuxi, Hyderabad and Bangalore.

This could have a direct impact on jobs and livaditis even in some of the most innovatively
active regions of the Union (OECD, Regional InninaReview, 2007).
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Table 10: R&D intensity for selected countries andegions, 1996 — 2006.

Country / Region 1996 2001 2006
United States 2.55 2.76 2.62
EU-15 1.76 1.87 1.88
EU-25 1.68 1.78 1.79
EU-27 1.66 1.76 1.76
China 0.57 0.95 1.42
India 0.65 0.76 0.71

S.

Selected EU member states drawn from across therreg
Scandinavia; N. Europe; S. Europe; New Accession

Sweden 3.47 4.18 3.73
Finland 2.52 3.30 3.45
Germany 2.19 2.46 2.53
Denmark 1.84 2.39 243
France 2.27 2.20 2.11
United Kingdom 1.86 1.82 1.78
Czech Republic 0.97 1.20 1.54
Spain 0.81 0.91 1.20
Hungary 0.63 0.92 1.00
Portugal 0.57 0.80 0.83
Poland 0.65 0.62 0.56
Romania 0.71 0.39 0.45

Source: OECD Technology and Innovation Outlook, 2@@8§e 22. OECD Statistics Database.
The challenge may in fact be even greater tharsttdppears, for two additional reasons.

First, according to some assessments, the Unit#@sSspends at least US$200 billioore
per year on the knowledge economy the whole of ttheon, with the gap mostly
characterised by differences between the two regionthe important sector dfusiness
expenditureon R&D (Muldur et al, 2006). Second, as has alydaeen shown, the issue of
business expenditure as a proportion of gross R&@stment is exactly the sphere where
countries like China are advancing significantly rglative terms, with key investment
initiatives across a number of cluster-based heghrology sectors.

Moreover, recent technology policy assessments hewiewed national levels of what the
Economist Intelligence Unit has termed “e-readihessor, a national capability for
individuals and enterprises to utilise digital chels for personal and business
communications and benefit generation (Economitglligence Unit, E-Readiness Survey
2007), and has found some mixed, and potentiallyyiy, messages for EU member states.
Whilst in terms of government contribution to edigss, in issue-areas such as
infrastructure support for e-business environmemd a-procurement initiatives, member
states such as Denmark, Sweden and the United &imgscored well in comparative
assessments with global competitors (ibid: 17 — & gap between “have’s and have nots”
in the wider sphere of technology upgrading is gedre narrowing, with ranking gains being
made in particular by East Asian economies of H#&mng, Korea and Taiwan, whilst
European nations commensurately slipped down thkirmgs. Whilst China currently lags
most of its Asian neighbours in EIU rankings, tlaee of infrastructure investment and speed
with which mobile telephony and internet connetyivihave advanced across the middle
kingdom in recent years illustrates that complageatmout China’s current ranking would be
a short-sighted response.

Asia’s Innovation Challenge Page 43 of 80

February 2009: Paul Irwin Crookes

CENTRE FOR EUROPEAN STUDIES



4.2.3 National Industrial Structure and the Wider Policy Framework

It is important to include at least some understandf a nation’s industrial support structure
in any meaningful assessment of innovation policythat abilities and propensities to
innovate are likely to be linked to a portfoliodifferent characteristics, including:

e Composition of firms

* Availability of skills

* National and regional investment support
* Tax incentives for R&D commercialisation.

Some member states with low R&D may have a singultgence of industries that stimulate
the formation of R&D outputs, such as ICT, biotedlogy or pharmaceutical manufacturing
(Reinstallar and Unterlass, 2008). In this cageply spending more in low-tech sectors may
have limited beneficial results, and there may neede a more radical adjustment of
industrial structure first, in concert with incredsR&D spending to gain maximum benefits.

Structural conditions may help to put China’s siggt into wider context, as the national
leadership is seeking to achieve exactly this lohdtructural transformation, linked to co-
ordinated support policies and commercialising talxates, whilst trying to create a more
integrated system for innovation management thedsliinputs such as human resources,
sector promotion and investment stimulus and ostguth as new products and processes.
Such conditions may also help to explain Finnisad&@ship in R&D intensity, Czech
Republic’s relatively strong position in this fagtperhaps linked to its emergence as an on-
shore IT services hub for European firms, and Rbdarelative weakness, perhaps linked to
its older industrial base.

In a related analysis, recent research has alsttigtpped innovation trends in some of the
smaller and more innovatively intensive EU memlates that may have uncovered internal
and structural issues that expose potentially senweaknesses in their innovation landscape
that may belie their current standing as exhibitdrisigh R&D intensity.

Two particular examples appear salient in this exmnt

)] In Swedenthe co-called “Swedish Paradox” may be a cagmint that exhibits this
type of condition (Edquist and Hommen, 2008). His tanalysis, whilst Sweden
scores highly for R&D investment levels on inpukss is actually linked to relatively
low levels of outcome pay-off, wherein R&D outputse not sufficiently
internationalised for globalised demand, even thotlge country’s production
systems are highly internationalised (Bitard e2a08).

Moreover, Sweden is one of the few OECD nations tmtstimulate the
commercialisation of R&D outputs through tax credivhich stands in contrast to its
net investment commitment. This not only createscampetitive domestic
disadvantage by making commercial R&D more expenfiv local firms, but it also
makes the country less attractive as an internatidastination in the increasingly
global search for the ideas, talent and collabanatithat can create next generation
high tech products (Marklund et al, VINNOVA, 20085uch a position may have
arisen due to the escalating burden on Swedenlcpubyse of such rebates at a time
during the 1980’s when other priorities intervened.

i) In Denmark there appears to be another example of this phenon. Whilst the
country has undoubted and recognised strengthsoth product and process
innovation and the national system promotes effedtiteraction between enterprise
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and university collaboration, the onset of the entrstage of globalisation may be
negatively impacting labour markets through aneased propensity to outsource
and offshore both low and high tech jobs (Edquist Hommen).

4.3 How can EU Firms compete in a Changed World?

Having highlighted some of the risks and weaknessghgited across the Union, it behoves a
paper of this kind to try and contextualise pot@nsiolutions and actions to address these
conditions, especially in light of the already dissed policy shifts being exhibited by
emerging competitor nations across Asia, and pdatity in China.

Recent research has indicated that three broadarae of analysis need to be reviewed in
terms of improving the performance of European wation activities and increasing the
quality of its innovation outputs. Most importantlby understanding the structure and
drivers that facilitate innovative activity, the padilities of less innovatively advanced
regions may be shifted upward. Arundel and Holamdhave identified four innovation

modes that can determine the extent to which naltiamd firm strategies can intersect
usefully to create competitive advantage (2008: 43)ese are, in order of sophistication:

i) Strategic Innovators

In this group are economic actors who regularlyoetice new product and/or process
innovation developed in-house, and with R&D invemtinlinked to the potential to
diffuse these innovation outputs across nationdliaternational markets.

ii) Intermittent Innovators

This group is also characterised by producing inseodevelopment of new products and
processes, but with commensurately more intermif®&D efforts, linked to intra-firm
utilisation rather than pan-economy added value.

iii) Technology Modifiers

No in-house R&D investment and any new product oycess based on applying
incremental modifications to existing innovatiortymuts.

iv) Technology Adopters

These organisations are absorbers of diffused mtiwv from others, whilst also
responding to, and benefiting from, these new nugtend products as part of their own
learning strategy.

They further maintain that, for example, whilst 18¥dinnish firms are strategic innovators,
only 3% of Portuguese firms are thus endowed. dddéhe majority of EU member states
have markedly less than 10% of strategic innovatorsss any of their own industry sectors
(see also Reinstallar and Unterlass, 2008: 16).tetms of industrial sector innovation
internationally, the ICT and chemicals industriesgess amongst the highest proportion of
strategic innovator firms, at 26% and 31% respedbtjarticularly high when compared with
traditional industries such as food, textiles amdneautomotives (at 11%, 12% and 19%
respectively). The average percentage of stratagimvators in a sector across all industries
iIs 15% (ibid: 11). Thus, countries with a greagector-specific skill levels and strategic
economic focus in ICT, chemicals, biotechnology egldted industries are not only likely to
have high R&D intensity requirements, they are digely to induce greater strategic
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innovation amongst firms, increased technology aghip and international diffusion across
competitor markets.

In addition to sector level issues, it is equallysential to try and understand what
characteristics in firm behaviour and/or stratdugt tmay exist to reflect these contrasts. One
of the key differentiators may be the extent toakHirms absorb and expld#cit knowledge,
learning through interacting with, and gaining eigxece from, customers, competitors and
partners. This can be contrasted to a less sdatdesus on onlycodified knowledge
accumulation, which is anchored on public informatireservoirs and well understood
standards definitions. Tacit knowledge absorpi®rseen as key to actual and potential
innovation capability amongst firms and across eauin sectors (Nauwelaers and Wintjes,
2008).

The exchange and distribution of tacit knowledge ba effectively promoted within high
tech business clusters and knowledge hubs suchiaarsity science parks, and may help to
explain the success in fostering innovation outduten those enterprises active within
locations of this kind. Interestingly, and of sigrance in an assessment of emerging Asia’s
economic challenge to Europe, as has already bbhewns is in exactly this area of
knowledge acquisition that both India and Chinaehd#een upgrading their capabilities,
seeking to shift from being dependent on codifietbvidedge to being owners of tacit
knowledge and hosts to large science and busiraasaphment parks, and on to which their
own national innovation strategies are premisedC(3ta, 2004).

In terms of policy initiatives to promote more effige innovative outcomes, there would
appear to be growing recognition of an intersectmtween different inputs, such as
innovation drivers, knowledge creation and entrepueship promotion on the one hand
(Arundel and Hollanders, 2008), and enterprise sugnd infrastructure development on the
other (OECD, Regional Innovation Review, 2007).

In this way, a more complex relationship can beoueced that can result in the emergence of
something of a virtuous circle of innovation clusteknowledge exchange networks, research
cooperation and entrepreneurship (Graf and Morg0i8).

Diagram 3: Effective Innovation Dynamics

Knowledge Support Policies
* Incubator support programs
»  Cluster links for enterprises
*  Network links for universities
* Researchers Free Movement

Firm Support Policies
»  Education and skills investmen
* Investment help & tax rebates
« European IP/Patent regime
* Reducing regulatory burdens

policies

Innovation Drivers Entrepreneurial Promotion Knowledge Creation
* Human Resources <«—»| ° Encourage risk taking <«—»| *° R&D Intensity

* Investment culture » Reward leadership » Tacit accumulation
* Legal framework » Appreciate failure’s value » Firm clustering

Sources: Derived and adapted from various souroetiding OECD Regional Innovation Review; Nauwelaers
and Wintjes; Arundel and Hollanders; Graf and Moltgand Author’'s assessments.
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It is now important to put these drivers and cdodi into the context of European initiatives
and sector specific challenges.

4.4 Responding to the Challenge: The"7 Framework Programme

4.4.1 The Character and Structure of FP7

One of the weaknesses of the Lisbon approach veasasea lack of horizontal coordination
and a weakness in the establishment of a true Earomfrastructure for innovation support
and knowledge sector development. In particula, dhallenges facing Europe as a whole
from established leaders such as the United Statdshighly committed and well-funded
transitional nations such as China seem to leng&sing support to the need for a more pro-
active role at Union level. Increased funding ls\and a more definitive commitment to help
SMEs in raising innovation activity and improviniget quantity and quality of innovative
outcomes would now seem to be vital.

The European Union Framework Programmes providenogehanism to sustain a structure
that might be able to deal with these perceivedcidefcies and in order to stimulate

improvements in coordination and policy responsé®rhaps one of the most important
weaknesses that is an ongoing tension of the Usistniicture is that there exists no genuine
European Science and Technology policy, but insteadUnion has to deal with what has

been termed “a jigsaw of national public systenhdllfur et al, 2006: 52)

In particular, action needs to be focused on prorgain outward facing innovation strategy
at firm level, recognising the importance of colledition, both intra-EU member state and
between European firms and overseas partners, vayaergies, mutual learning and tacit
knowledge acquisition can be achieved. TransnatiB&D initiatives are never likely to be
at the top of national government agendas, and vl lencouragement, support and even
facilitation could add an extra dimension to thenpetitiveness of the SME sector.

In this context, a brief review of the™7Framework Programme for Research and
Development 2007 (FP7) reveals both encouragingssigut uncovers ongoing weaknesses.
The new programme received an increase in budgitadng to EUR 50 billion, and around
EUR 70 billion including additional funding for eclation and training across the seven years,
representing just over EUR 6 billion of the tot&) Budget for 2008, with the lion share being
allocated to research (European Commission, Gerigwdbet, 2008: 11), and this also
represents an increase of over 40% from FP6 funidwegls (Muldur et al, 2008: 230 — 5).
This is encouraging.

Nevertheless, this still represents just a meretitra of the more than EUR 40 billion of the
budget allocated to support agricultural marketsrgfean Commission, General Budget,
2008: 12), which, according to research by Muldualegenerates at best 5% of jobs, whilst
SMEs are a key component of the region’s innovadigsiem, and should be seen as “the core
of European industry” (2008: 219 — 21). Howevhis particular ongoing tension across the
Union is unlikely to be resolved in the near-teand concentration should be focused on
practical and achievable outcomes to further bioostvation activity across the Union.
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The broad structure within FP7 can be seen asasllo

» Cooperation and transnational project collaboration

» Joint technology initiatives

» Promoting of EU technology platforms

* Project coordination under the European Researeh.Ar
« Enhancing dynamic frontier research

* Enhancing EU human resource capacities

* Infrastructure and support policies for SMEs

These elements illustrate that there are some luseferlaps with the demand needs
highlighted in the Diagram 3 outlining innovatioprnéimics, but there are still sector-specific
problems and issues to address.

In the ICT sector, for example, there is a recagnithat in this singularly high risk industry,

particularly in some of the more disruptive subtses; and especially in software related
ventures, firms exhibit a need for high investmienpeople costs, driven by technical skill
requirements and business marketing competences moducts are created, together with
upfront investment in terms of funding both at sématly stage) and at later points to refine
products in the light of market reaction and feattbaThese conditions are often linked to
periods of high cost and limited return as busiesggt their strategies under way.

4.4.2 Problems with Europe’s Innovation Responses

Weaknesses persist across the EU in the way tghttéchnology innovation outcomes can
be effectively achieved, especially in the follogiarea$-

i) EU market fragmentation:

Legal and organisational interoperability, even agah high tech firms, can still be

constrained by the national policy nature of Eur®paique mix of state subsidiarity together
with the connected concepts of shared and commpnitgy competences. Whilst the recent
adoption of the Services Directive has assisteshinothing some of the lines of divergence
across the Union, technology-driven service idbas ¢an be brought to market very quickly
in the homogeneity of the US, do not enjoy the séwel playing field when applied across
Europe. In areas that pertain especially to conications technology and supporting

software, issues of patenting costs, legal IP @iseecomplexities, together with national

standards and technical regulations, can becomsg@ wbstacle to sustained expansion.

ii) Human resource supply across the Union:

In this context, problems are especially resonariath the absolute numbers enrolled in IT
training courses and in the skills blend which &agilitate a mix of business and technology
outlooks — critical for project success, especiml$MEs.

iii) Human resource mobility:

Whilst member state citizens enjoy freedom of moseinthird country nationals (who are
not EU citizen family members) seeking to fill worgg opportunities rather than tourist visits,

3. These points are gained from multiple sourcesudiog interviews with IT practitioners, existing
EU institutional research together with reportsirgroups such as INNOVA, and the personal
experience of the author as an IT entrepreneubasshess builder in Europe over the last 20 years.
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face a plethora of member specific regulationsmiteapplications and mobility inhibitors.

Sponsorship complexities can be especially onei@uSMES in one member state seeking to
expand into others using non-EU skilled persoraed] are also recognised as an inhibitor to
applications from overseas skilled parties. WHitet US system is seen as generally more
onerous initially than many EU member state regjraekeast it only needs to be tackled once.

iv) Venture investment climate:

The character of national venture capital regingendt simply a matter of funding, but of

mixing the right amount of early seed and mid-depaient second level investment in

company lifecycles. Whilst research from the Ee@p Commission has shown that a
significant number of EU firms do benefit from gardtage funding across the Union

(European Commission, Key Figures, 2005), the &euntsof investment and the value

of outcomes from that investment are substanttatier in the United States. This perhaps
indicates a more proactive, hands-on role througlubators and personal networks that
reflect advanced funding dynamics in many of Amregadigh tech clusters.

V) Socio-culture and entrepreneurialism:

The entrepreneur is pivotal in the creative proegssd innovative firms. However, whereas
in the US, venture failure is seen as an acceptablg well-understood part of the
entrepreneurial learning curve, such attitudesharder to find across Europe, whether in the
attitudes of commercial bankers, personal colleaguesven venture capital panel reviewers.
Outside America, business failure is often assediatith personal blame and competency
uncertainties that can frequently be unjustifiedthiat subsequent success can often be built
on previous learning experiences. This is an ateae China is also experiencing challenges,
as it attempts to move away from rote learning andsk-averse approach to enterprise
building, and it is vital that Europe’s pace of oba accelerates to match that of China.

vi) Inconsistent Fiscal Stimulus

Across the Union, there is much competition by mendiates to offer a range of national
level tax incentive and investment support polidesttract and retain innovation oriented
enterprises, but differences persist in implemanaand character of each. In fact, what is
perhaps most required by the firms themselves su@port framework that encourages
collaboration, promotes shared projects to makeéb#st use of scarce team resources and to
be combined research and development incentivessabiorders in a coherent and structured
way. Navigating the maze is especially challendimgSMEs, who are often those most
associated with ground breaking ideas and who cowddt benefit from Union level R&D
alliances, whilst absence of consistency could alsdermine intra-EU expansion for
innovating R&D intensive firms from one member sté&b another. Recent research has
shown that the availability of tax credits can hareinfluence on R&D location decision
making, and that R&D spending is subject to an el@nof “tax competition” (European
Commission, DG Research, 2008: 112).

In particular, tax incentives for R&D expenditutesld be better co-ordinated to ensure pan-
Union application, and as much as possible shoelshaped to sustain and extend the single
market for innovative product development. Inténggy, China has recently introduced just
such a streamlinedational level of tax rebates for R&D investment to replacenosaic of
provincial and location-oriented set of policies, @art of major tax reforms introduced in
2008, and as part of a wider framewaork of policgnagling (Xuedong and Li, 2008).

A Europeanapproach to creating special tax status for intilegacompanies along the lines
of the “Young Innovation Company” approach put fards by Sweden’s Institute for Food
and Biotechnology could resonate with many smdiliers across the Union (SIK, 2006).
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4.5 Implementing Political Support: The Ljubljana Process

A new accord was signed by member state ministeispril 2008 that seeks to reform the
labyrinth of research and innovation channels #tiéitpersists in Europe. Named after the
capital city of Slovenia, under whose presidenoy Brocess was born, it is, more than
anything, a recognition of the failure of both thisbon strategy and the 10 year old initial
framework for the European Research Area (ERA lobtwhich were themselves meant to
address deficiencies in terms of investment, fupdstructure, mobility and coordination of
innovation and knowledge sector policies. The traimgs on policy action imposed by the
economic slowdown and by a move away from creddrice may yet diminish further both
the scope and commitment for action in this area.

The objectives are laudable, and include aims &xifipally address a number of problems
outlined in this paper (Slovenian Presidency, D&aftnmary on Competitiveness, 2008):

« Enhance knowledge flows and research coordinatiorsa the EU

e Upgrade university and related institutional reskarapabilities

* Increase incentives for business investment in R&D

* Improve utilisation of R&D outputs from all insttians in the Union
* Facilitate a more accessible European researdsiniicture

However, one of the ongoing problems is the “saftiture of the Open Method for
Coordination, making it hard to bring member stdeninistrations along at the same pace as
perhaps the Commission would prefer. This is #itdeed to the practical political need for
consensus in European policymaking in issue sgasfiieas — such as business incubation,
innovation funding and education reforms. Whilgtesing a vision is important as part of an
emotional commitment across member states to erasitvely with this process (European
Council Conclusions — Ljubljana Process, 2008),0Bgaan businesses face competitive
challenges now from newly emerging innovative cemguch as China, and continue to face
ongoing constraints as outlined in this sectioursBit of successful outcomes should be a
priority, both for the short-term and the longemte

In fact, the advent of co-decision in Competitivene@nd Innovation policy areas between
Council and Parliament gives an important impetushe debates at European level, and
leverages the opportunity for businesses and iddals to inject perspectives and priorities
through their democratic Parliamentary represerdgsati A supportive approach to engaging
with these objectives and to securing positive auies should be at the forefront of
enterprise-friendly principles of the European Ranent’s political parties.

4.6 Conclusion

This section has sought to coalesce the issuesstiidtace Europe’s innovation industries,
even despite the high level recognition of the inguace of innovation funding and policy
coordination. The current character, future ttajgcand perceived deficiencies of Europe’s
innovation initiatives have been reviewed in a @okontext. It is now important to analyse
how state and non-state actors in Europe’s knowelesgtor landscape interact, in order to
influence the innovative performance of firms, feicly especially on the success of
functional aspects of relations between univesitenterprises, investors, and government
and regional agencies.
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5 Sustaining Europe’s Position in a Globalised World

5.1 The Competitiveness of EU Member States

The European Union is still a highly competitivggian of the world and is home to world
class knowledge sector firms, such as Germany's BAfe ICT and advanced business
software sectors, and Britain's AstraZeneca in plaaeuticals and drug discovery research.
Of the top 10 countries in the World Economic Fori@lobal Competitiveness Report, 12
are European countries and nine are member sththe &U, with many scoring highly for
technology readiness and business sophisticatitargppdf competitive profiling. Thus, the
groundwork exists for leveraging success into terg, but in fact, that success is by no
means assured.

The problems facing the European Union in respedustaining its future potential stem
from two interconnected reasons. First, therebless a failure to sustain levels of innovation
investment as a priority in both public and privagetor strategies at a time when emerging
economies such as China are prioritising just soebstment, and second, there has been a
tendency to remain generally blinkered to everittitpplace outside community borders to
properly understand, and thus respond to, the éhgmmace of globalised knowledge sector
expansion, and the commensurate rise of genuingetitive threats to specific sectors in
member states from the likes of China and India, foogetting the current innovative
capabilities already exhibited by East Asian tigeonomies of Korea and Taiwan.

5.2 Policy Initiatives and the Knowledge Triangle

There needs to be a recognition at all levels dicypmaking that creating an effective

knowledge centred innovation system requires efforn both government and enterprises,
but that public bodies in particular have key cimitions to make in facilitating what the

Commission has described as the so-called “knowlédangle” (Riela, 2008: 16).

Diagram 4: The Knowledge Triangle: Simple and Compking

Research

Enterprise

Innovation Education

European policymakers at different levels need rioritise innovationoutcomesin their

thinking to better respond to this changing worlth particular, a conceptual framework
should be created that is anchored on recognisidgharturing the importance of the role of
firms in innovation networks, knowledge clustersl arational competitiveness (Carayannis
and Wang, 2008). In support of these conceptscthation of the European Institute of
Innovation and Technology (EIT), based in Budapesia welcome development to spur
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further expansion public / private networks of wamsities and businesses that can help to
create genuine “knowledge and innovation commusiiti@Economist Intelligence Unit,
European Policy Analyst, 2008: 44).

Such a framework should include at least the falhgwdeas:

e Putting enterprises, and especially SMEs, at thdreeof integrated national and
regional innovation support systems.

« Promoting brain circulation from research instiba8 and universities to innovative
firms, helping to bring pure science and productettigoment close together without
blurring the distinctive contributions of each.

* Recognising the importance of clustering and intiomanetworks as the foundation
of sustaining disruptive but commercially adaptabfevative outputs.

e Creating an integrated and cost-effective pan-Eemopintellectual property system
that can link application streamlining with legédrity and enforcement efficiency.

It is clear that in seeking to achieve these ohjest the diversity and talent of European
nations is, at the same time, a huge asset andrdigation challenge. It may be useful to
spotlight some of the characteristics of regiomalovation systems, mapping these to the
needs of Europe as a whole but also recognising thtierent approaches and
implementations may be suitable for different paftthe Union, and that no one template
either exists, or even would be necessarily appatgr

5.3 The Importance of Regional Systems of Innovation

Across Europe, the internet era has undoubtediyngddh the way that individuals and
organisations communicate with each other, andopased the possibility for international
collaborations and joint transnational project depment in ways that were simply not viable
before the widespread adoption of high speed né&tlimks. Nevertheless, important current
thinking on innovation posits the view that evesplte such internet-driven business models,
proximity continues to be an important value contributorstistaining innovative outputs
(Cooke, 2008). This is the idea behind “open imtimn” (OECD, 2008c), encouraging
explicit knowledge transfer of ideas amongst firetworks linked to knowledge capability at
a regional and/or local level, but connected tdbglomarkets and international customers
using the integration of local and global networks.this way, innovation clusters of closely
proximate organisations connect with innovationwaeks of complementary service and
product providers to create value and reach omtannational scale.

Indeed, linked to previous discussion, it may be W#ery nature of the fragmentation of
industries such as biotechnology and pharmacestintd distinctive specialisations that has
been shaped by new types of innovation activityhisTallows process separation of
exploration, examination and exploitation in drueyelopment businesses, and have been at
the heart of how new competitor firms in India haeeight to enter the market and challenge
pharmaceutical leadership of European and Amerfoams. This should not be seen as
parochial in any way, as its objectives are towd#emlobal advantage from local ideas,
wherein success depends on exploiting regional etenges and locally acquired tacit
knowledge and applying it at an international schidked to multiple levels of governance
for science, technology and innovation policy (Tésr2008).

Longstanding complementarities to the European &ekeArea were anchored on support
for regional innovation strategies and the promotibregional research ideas under the EU’s
Framework Programme. This is not to say that tdie of government is diminished just

because the primary focus is on the enterprisdée dbe reverse would seem to be apparent
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from regional evidence — it is actually thembinationof multi-level government support,
effective and targeted funding structures, alonth i visible level of institutional capacity
that can facilitate the clustering proximity andiatedge spillover that innovative enterprises
and creative individuals need to prosper. It ¢tastbe surmised that it is this combination of
institutional support, commercial enterprise ardhildual agency is exactly the starting point
from which successful innovation centres such asl€@age, Silicon Valley, Zhongguancun
and Bangalore have emerged.

Drawing on work by both Cooke (2008) and Charle30@), it can be further argued that
what European firms may actually need to raise thwin R&D intensity and to improve the

quality and quantity of their innovative outputse anot highly complex micro-managed

sector-specific national innovation policies bustead, a high level strategic focus on the
following value-based inputs:

* Regional cluster development initiatives to linkuansities, businesses and institutes.
« Broadband communications infrastructure buildingtenEU’s i2016 plans.

« Streamlined public funding access with particudaigéting to SMES.

e Institutional support for technology education &ndwledge circulation.

« Coordinated legal infrastructures for effecting Wihexlge protection and sharing.

5.4 Clusters as Innovation Facilitators

In its recent review of regional innovation polickie OECD also highlighted the importance
of clusters and knowledge networks afaeilitator for promoting innovation outputs, and
pointed to India’s clusters not just of ICT in Bahge and Mumbai, but also of
biotechnology, pharmaceuticals and bioinformatiagich all exhibit similar clustering
characteristics in different states across the wgurAdditionally, the OECD highlighted the
importance ofspecialisationat cluster level as an important potential positiand indicated
that regions in the United States tended to be mpeeialised in terms of their firm structure
within clusters than those of the EU, and that they in part explain some of the poorer
outcomes from European R&D endeavours (OECD, RewifeRRegional Innovation, 2007: 54
—55).

The Regional Innovation Strategies (RIS) that hta@used on upgrading the innovative
capacity of new member states and less developsss axf the union complement projects
already underway to increase the number of worlibsciclusters across the EU and to
compensate for some of the national differences satialisation difficulties that the EU
possesses in its attempts to emulate the succetbe dfnited States in specialised cluster
development (European Commission, Towards Worlgslalusters, 2008). This concern
would appear to be directly connected to researom fthe OECD, highlighted above,
outlining issues of comparatively higher levelssettor specialisation enjoyed by clusters in
the US, recognising that America is one country &uiope is, instead, a collection of
countries, pooling some aspects of sovereigntyséiaging some elements of national human
resources and knowledge, through free movementitédicin, but with each remaining
distinctive in its internal policies and industrfaiorities.

EU level commentaries on regional innovation sggptdave therefore had to reflect an
ongoing tension between political realities, wherech member state may actually be

%2 A set of coordinated initiatives that aims to Huih revamped Lisbon objectives to foster
technological upgrading across the Union and tmampte innovation from within societies of
different member states. Laudable in its intergtiil needs concrete deliverables at firm, indiial
and household levels.
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determined to grow domestic competences acrosersday being host to multiple clusters
across multiple knowledge industries, and econafiiciency, where resulting duplication of

cluster focus across the EU and dilution of humesource efforts may in fact become
counter productive to business specialisation Bti@pean level, as distinct from a member
state level. Nevertheless, these Commission leidtimes are highly encouraging, as they
offer both a good starting point and appear tostilaie increased recognition by the
community leadership of the importance of an EUenfthnovation systems” response to
external challenges from US and Asia in respetitédJnion’s future innovative capabilities.

These include:

i)  Supporting both member states and regions to ingpiibeeir cluster policies
through pan-EU mutual learning and knowledge exgbhan

ii)  Trying to ensure better consistency and complemidieta between different
Community instruments in support of clusters, whédllso recognising issues of
cultural diversity and subsidiarity principles.

iii) Establishing a European Cluster Policy Group toisdthe Commission and
Member States on possible strategic orientationthtBbemergence and growth of
world-class clusters in Europe.

iv)  Encouraging the development of a common Europes@areh and innovation
space through facilitating practical trans-naticc@dperation between clusters

v)  Launching a European Pilot Initiative for Excelleraf Cluster Organisations

vi)  Improving the information on innovation support\sees available for European
SMEs, in particular through the European Clustesédmatory and the Enterprise
Europe Network.

vii)  Harnessing the Competitiveness and Innovation Brogre to better support the
development of tools to facilitate SME participatio innovative clusters.

Source: European Commission “Towards world-classtelssin the European Union” COM(2008) 652, page 10.

5.5 Conclusion

This section has introduced some of the problemisidaEurope as it seeks to come to terms
with the nature of the challenge to emerging Asisfeength and capabilities. It has
highlighted that Europe is well equipped with a loe#t of competitive characteristics and
class-leading enterprises in different sectors, that it needs to look outward and fully
appreciate the nature and extent of the innovatveat to its knowledge economies from
countries such as China. Some ideas have beedicted that conceptualise options facing
European decision makers, but what is now requased complement to these, however, are
some practical steps to render into reality somin@themes outlined in these policies and in
the current research literature.

Prior to exploring how Europe could address soméhete areas, in both a national and
supranational framework, it may be useful to byiefiview the comparative context of policy
initiatives and attitude responses that have hetpeshape the knowledge economy of the
United States.
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6 A Comparative Policy Response: The United States

6.1 The US approach to innovation: their NIS.

The United States has an enviable position as tandsg first placeholder in the World
Competitiveness Index and the country continuesnfoy a world-leading role in bringing to
market disruptive technologies, pioneering invamiand individual vision from personalities
whose contributions have had radical impact onvihg the world works. Given Europe’s
ambitions to reach the Lisbon goals in terms of R&m the continent’s determination to
meet the challenges facing European businesses droprging Asian nations, it may be
useful to briefly compare and contrast some keyeetspof America’s innovation support
landscape and its approach to sustaining futurinéss development.

However, perhaps the most striking aspect of the iti®vation and knowledge sector
support structure is just how important a role torgs to be taken by the United States
government. The United States is often seen agdtien that most epitomises the private
sector, and which puts small government and thenption of market forces primary policy
objectives, but in fact, the US government systezwertheless has taken, and arguably
continues to take, an important policy role in #aolution of the country’s innovation
support structure and knowledge sector developraedscape.

The United States government takes what has bessmilobed as an important partnership role
in fostering innovation activity and encouraging tommercialisation of innovative outputs
(Gallaher et al, 2006). The rationale appearsetarchored on the premise that government
response is most appropriate when addressing miaikae conditions on the one hand and
creating supportive legal and investment infrastnecconducive to promoting innovation on
the other (ibid). In a similar vein to Europe aksla, there is a mix of push and pull factors,
with the “push” of policy stimuli being able to krremarkably effectively with the “pull” of
market demand (lbata-Arens, 2008).

In respect of market failure support, drivers fiervention can be argued as:

i) Innovation leads to technology

i) Technology is the principal driver for economic\gtb

iii) Absent government intervention at particular poimshe innovation lifecycle of
knowledge creation and commercial exploitationm§ir would under-invest in
innovation processes which could otherwise resuliseful knowledge spillovers and
market seeking outcomes.

iv) Government must redress this potential imbalanceutth incentives to promote
research and development activities and nurturergmse formation and growth.

In respect of a policy framework design, emphasjsuit on three interlocking areas:

i) Support the innovatiostructureat systemic level for America’s NIS.

i) Signals and support for basic R&D in frontier segto

iii) Direct funding to firms to lower private R&D costéd to stimulate new business
formation and facilitate growth in new industries.

Moreover, multiple levels of the American governinstructure can facilitate stimulus of
R&D through their own funding arrangements, helgiognsure that no single blueprint, or
centralised approach, is mandated by federal atigs(ProTon Europe, 2007).
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In terms of innovation infrastructure, the US h&sags maintained the importance of an
effective, flexible and rigorously enforced intefleal property system. Indeed, the US
Constitution itself promotes the value and impattanf protection for a citizen’s “exclusive
right to their respective writings and discoveri&sOne outcome from this philosophy has
been the evolution of the national IP system t@aoed to changes in technology outputs,
driven by both political and legal actors respogdito changing needs of American
businesses and individuals.

Such changes have taken place in both legislaBmeies, such as the US Congress initiating
the controversial Copyright Term Extension Act 888, and in judicial interpretations, such
as the US Supreme Court’s ruling in Diamond v Dieht982* on software patenting. This
landmark case is widely seen as having introdubedcbncept of a software patent, the
growth of which has allowed the harvesting for bass advantage of patents directly from
problem-solving software design algorithms by Aroan enterprises, providing an important
asset in company valuation and venture investmemtegses, capturing the potential for
future license revenues, and offering the entezdusure participation in patent pooling and
patent exchange partnerships. Whilst the exterdoftivare patenting in the US, and the
qualitative aspect of some software patents themsghas certainly generated considerable
controversy over recent years, similar opportusitsee not available at European levels to
capture value from software designs with the saxtené of clarity, as judicial interpretations,
the character of legal systems and attitudes tovaoé patentingper se appear to markedly
differ across EU member states’ regimes. It caargeed that this is an unfulfilled element
of Europe’s single market, a debate that will bpleped further in the context of evaluating
the character, strength and weakness of Europeamation systems.

6.2 Government Support for Basic R&D in Frontier Sectors

US Government support policies for research an@ldpment has over the years undergone
something of a transformation, with early post-wacades dominated by defence and space
sector investment, with much focus on governmentispred research heavily biased to these
industries (Block and Keller, 2008). However, stimeg of a sea change took place during
the 1980's as response to international competitiveats and as a stimulus to promote
economic growth after the difficult years of theeyipus decade. Whilst it is still true that
defence related R&D continues to be a strategit gagovernment’'s annual overall R&D
expenditure totals, federal legislative and exeeutilecision-makers have been active in
promoting other areas as well (OECD, 2008b: 26).

Moreover, a substantial part of American governnaatitvity is connected to levels dfrect
funding for business expenditure on R&D, as opposedreasury costs born of fiscal
incentives. Indeed, a recent NESTI-OECD assessiietite proportions between direct
funding and fiscal stimulus in terms of overall gavment support for business R&D showed
that in 2005, the US spent significantly more amecli funding methods than in fiscal policies,
and proportionately more of its total than BelgiuRgrtugal, Ireland and the Netherlands
whose policy mix favours the fiscal approach ovesd funding (ibid: 27).

% See Article 1, Section 8, Clause 8 of the Unit&ite® Constitution (sometimes referred to as the
“intellectual property clause”), at the United 8&#rchives, accessell Becember at
http://www.archives.gov/exhibits/charters/chartets..

3 United States Supreme Coubiamond v Diehr, 450 U.S. 175 (1981).
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Table 11: Direct & indirect government funding of Business R&D & tax incentives for R&D*

Costs of Direct governmen
Country fiscal incentives funding of BERD

(% GDP) (% GDP)
United States 0.04 0.18
France 0.05 0.12
United Kingdom 0.05 0.09
Spain 0.03 0.08
Norway 0.06 0.07
Belgium 0.10 0.07
Ireland 0.04 0.03
Netherland 0.07 0.03
Portugal 0.03 0.02

*2005 or last year available

Source: OECD, based on national estimates, (NESTI R&Dincentives questionnaire), some of which may be
preliminary. See “OECD Science, Technology and Itrgu®©utlook 2008”, page 28 and also OECD Statistics
database at http://dx.doi.org/10.1787/450611456265.

A patrticularly important starting point in this o} effort was the Bayh-Dole Act of 1980,
which radically altered the way that intellectuabperty spawned from federally funded
research activities could be exploited and appatgd by individuals, institutions and
companies. By loosening many government controis research spin-outs and by
encouraging scientists to push their discoveriégs sommercial ventures, the Act was a
particular stimulus to university research depanisieand the bedrock of human talent
encapsulated within them (ibid).

Some initiatives were less successful at develogasired innovation outcomes. The Orphan
Drug Act of 1983 was originally designed to stimalaesearch and development into drug
formulations to target rare medical conditions stétl by only a small number of Americans,
whose narrow focus and potential returns made ripalatable and unprofitable work for the
major US pharmaceutical multinationals (lbata-Ajen®ut the application complexities,
paper trail requirements during funded researclviaes also made for an unattractive
prospect to smaller and medium sized enterprisegelsand for most of the last two decades,
limited innovation outcomes have resulted, althoagrecent re-launch of the policy, with
altered regulatory constraints, might change thligipe into the future.

The government also introduced a number of imponpaticies that directly supported and
funded innovative small enterprises.

6.3 Government Stimulus for New Business Formation

In order to complement private sector venture ahpittivities, during the 1980’s and 1990'’s,
the American administration has introduced two ligbertinent policy frameworks that
encourage small firms to take research and devedopsteps that they may not otherwise do.

The Small Business Innovation Development Act 0821%nd the Small Business Tech
Transfer Act of 1992 were both designed to fosterding support to the SME sector. A
particularly important character of these initiaBvwas to provide pre-seed funding to
university spin-outs and innovative micro-firmsgisally employing less than 10 people) that
would otherwise not have gained visibility on thedar of commercial venture capital
organisations. Such funding allows proof-of-coricgjpe activities to take place that can
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push the boundaries for what may then become &threagh commercialisation. Both the
National Science Foundation and the US Departmérefense continue to be active at
different stages of the investment lifecycle, ahd importance of acquiring support from
these sources accrues more than just money tanthgpases concerned, as endorsement can
act as a powerful certification effect and a cathfgr next stage private sector investment
(Ibata-Arens).

Moreover, government support for the role of bussniecubators, in partnership with private
sector sources, university spin-off centres andSitmall Business Association, has resulted in
a majority of American incubators being launchedaonon-profit basis, with many even
having full-time managers, and exhibiting importaontributions to national growth, with
what some assessments have described as “an ecatevelopment focus” to their activities
(ibid: 323). Some of the important activities this incubators provide to resident SMEs can
include vital added value functions, all of whicbngplement national funding policies,
including:

e Introduction to local venture capital community

» Access to patent attorneys and accountancy services
« Integrating SMEs into the social fabric of the conmity
« Enabling cost-effective recruitment networking

Nevertheless, all of this federally funded activétyould not mask the impact that the private
sector has on innovation and firm growth, as thedl$® continues to be one of the leading
actors in international assessments for privat®s&&.D intensity (OECD, 2008b).

6.4 Private Sector Support for US Innovation

Despite the important role played by governmenis the commercial sector that is still the
main source of funding for research and developnmesstment: “cumulative VC [sic] in the
United States (that is, venture capital investnteat has yet to exit) is the largest in the
world” (Ibata-Arens: 326). Moreover, the role aidiness angels in catalysing early stage
business development should not be underestimated, although typical investment
amounts are smaller than comparative VC inputsiageeUS capital investment from angel
sources is around US$450,000 which is not an inianbal figure, and is actually about the
same amount as the average feeature capitainvestment in the European Union (ProTon
Europe).

America is regarded as having a much more develgpetiire capital market, with a culture
that nurtures disruptive thinking and a funding iesryment that is risk aware, rather than
being necessarily risk averse, with investmentdimnd angel consortia more likely to look
favourably on past entrepreneurial failure as Usafid necessary learning experiences than
their European counterparts. Furthermore, its iatards and science parks have generally led
to highly effective business-university links, withe knowledge spillovers, the business
synergies and the sheer innovative energy thatpsntate clusters such as Silicon Valley in
California needing to be directly experienced tdroéy appreciated, and, whilst Europe “has
made some small steps in closing these gaps”, mangider these “too little to fulfil the
ambitious goals of the Lisbon Agenda” (Aiginger arahdesmann, 2008: 65).

6.5 US responses to Asia challenge

Given this leadership in innovative activity anchawation outputs from across the US
economy, it may be surprising to detect clariorsrf concern across America about the
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relative decline of its competitive edge and theeptial challenge from Asia’s technological

rise (Innovation Task Force, 2005). However, thisy be a prematurely pessimistic stance
(Economist, 2008: 81), as American business anahtdogy leaders continue to dominate
many of the world’s innovation intensive sectors.

In IT alone, Americans have made significant ctwitions to technological development.
For example, Vinton Cerf who created the commuioaat protocol that underlies the
internef®, Bill Gates at Microsoft who pioneered software fiersonal computing, Steve Jobs
at Apple who pioneered radical design ideas an@-eksse concepts to make complex
software more accessible to consumers, and SengeyaBGoogle who revolutionised large-
scale data searching and information mining tedgies, are but a small handful of path-
breaking industry leaders.

It is particularly this disruptive ability and rigkking confidence that can empower the
country into the future, although it is clear tieaen in the US, a global outlook to the future
of innovation collaboration and the opportunitiegegented to specific enterprises by rising
competences and growing demand from Asian econowiksmpact corporate decision
making in the years ahead. The creation of oftshhesearch and development labs by US
multinationals, whether in India for pharmaceuscabr China for software product and
communications development, all form the framewiorka more complex innovation policy
space that will need to be faced by its own pdditis. It remains to be seen how the Obama
Administration will react to these global shifts lielp maintain American leadership in this
arena.

6.6 Conclusion

The United States presents an interesting and lusafuparison for European policy makers.
Whilst clearly driven by the principles of liberalarket economics, the America’s national
innovation system reserves an important place fatesactors, at different levels and to
different extents, to contribute important and #jepolicy inputs. For example, the state
has an especially significant contribution to makeéhe support of areas of potential market
failure, such as pre-seed funding for micro-comggsnand in shaping appropriate levels of
stimulus for science-based university spin-outs.

Whilst sharing some of the concerns of Europe ispeet to the rise and competitive
challenge now emanating from Asia, it can be argimad many of its pioneering business
leaders have already embraced the ideas of opewdtian and transnational collaboration in
their research and development strategies. Moredbhe country’s next generation of

disruptive thinkers and industry pioneers are dblebenefit from a proven platform of

advanced cluster networks, effective VC and angpital investment, and incubator nurtured
high technology support systems from which to boggv enterprises.

It is now important to critically evaluate Europepalicy responses to the same challenges
and concerns, in terms of its systemic charactdritaneffectiveness at promoting enterprise
led innovation.

% Britain’s Sir Tim Berners-Lee pioneered the sofviechnology that facilitated the data level
connectivity that became the “world wide web”. $adwo interconnected concepts (the internet and
the web) are sometimes confused, but in fact thegpymbiotic in having created the platform for the
development of commercial, mainstream internet-th&smsiness models.
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7 Evaluating Policy Responses at EU and Member Stateevel

7.1 Overview of Innovation System Characteristics

The characteristics of appropriate policy resporstesild be premised on coordinating the
following features into a coherent framework, wikity components maintaining consistency
across member states even if local variations nedx responsive to different cultures and
In overall terms, there needbd a focus on the following areas and

social structures.

responses:
Policy Area Response Character

Overall NIS There should be a mix of state-led and market-etiatives that
Framework recognise the importance of coordinating a statesspred

infrastructure for innovation to take place butldimey enterprise-led
market flexible sectospecific outcomes to evolve dynamical
Other infrastructure initiatives include concludirtbe ongoing
debates on a community patent and software patgtdirprovide
clarity and efficiency for innovating firms.

R&D Programmes

These should be integrated into dinategies to respond effective
and efficiently to market induced needs, rathernthhrough
centralised “five year plan”, which contrasts witie style evident ir
parts of Asia. It is Europe’s dynamic enterpriséiure that shoulc
be at the core of its innovative response.

y

Research
Institutions

These should be fully integrated into local andaegl clusters that
can combine innovative enterprises, universitiesd goublic
institutions.  Recognition of the different emplsasbetween
academic and applied research implies that eacbr dot the
innovation system brings a unique contribution te toverall
process, but that spillovers between them addstiaddi value.
Human capital mobility needs to be promoted beymednber state
nationals, and coordination should take place Bpeet to cross
border movement of research-skilléll@untry citizens.

Education System

D

Support should be given to comsiohig the development of hum
capital across the Union. In particular, theredse® be a collective
response to the deep resource pools of skilledugtad from China
and India, there should be renewed efforts at @mgtine baseline o
skills in numeracy, problem-solving, verbal reasgnand written
communication in secondary school leavers beyordtdigets se
by Lisbon, which did not and could not reflect tharent challenge
from emerging Asia. This platform should then mnsolidated
with support for courses aimed at up-skilling cadlitéds in both
natural and computer sciences. Additionally, sagrshould be
included that can nurture continuing career edanafilifelong
learning) and that encourage intersections betwagsiness and
marketing skills with academe and science.

—t e S Y 7J

174

%4

Financial System

A mix needs to exist that refldbis critical role that state funds
have in supporting pure science as one input inéihnovation
system, whilst encouraging the provision of moraihess centri¢
financial resources for innovative start-ups andrlatage company
growth, facilitated by angel networks, VC commuestiand through
fiscally imaginative R&D tax rebates applied acrtiss Union.
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7.2 Linking Innovation Dynamics to Policy Proposals

It may be useful to recall DiagramBffective Innovation Dynamicas an anchor for creating
practical and achievable policy outcomes at botional and supranational levels to try and
address shortcomings and to target knowledge ngeafpportunities by better exploit the
skilled human capital, significant financial resces and strong political commitment that
characterises Europe’s strategy for success iath€entury.

Through a combination of firm and knowledge suppunticies, the EU should harness the
social, political and economic diversities pres@ss the member states into a coherent and
coordinated collection of initiatives. Responsitak will inevitably be shared across national
and EU competences, but outcomes should be ancbored

e Stimulating innovation drivers
* Promoting entrepreneurialism
e Nurturing knowledge creation

7.2.1 Firm Support Policies

There are many important elements to coherent mger support infrastructure, but two
particularly important factors stand out, whichesffimmediate policy opportunities at both
EU and member state levels. These are: first,simvent in business education; and second,
the creation of an effective European patentinglliettual property regime.

7.2.2 Education & Skills

Member states have already achieved some prognesbsolute targets for science and
technology graduates, but in terms of expenditemehgad, the United States still outpaces
European efforts on higher education in terms @nsdjng per student by as much as 3:1
according to some recent estimates (European Iteswork, Summer University Final
Report, 2008: 23). Further effort is also now regktb link accumulated tacit knowledge
between the scientific and business communities tatetter equip those already in business
with entrepreneurial capabilities and risk assessnagsciplines, so as to encourage and
empower business building and enterprise growth.

In particular, member state policy initiatives aad-wide coordination is needed to achieve
the following:

i) Link science and technology skills with busineggportunities

Further encourage science graduates to understatedtial interconnection between their
own research, business spin-offs and enterprigareul These initiatives could be driven by
universities, science parks, national and/or regli@®velopment agencies or a mix of all.
Initiative details could encompass and range ofiéahprocesses:

* Themed conferences/seminars between science argti@mte participants

» Training programmes utilising university and bussenentors

« Entrepreneur presentations explaining path depanseand pitfalls

e Spin-out support systems covering IP protectiomlgnce and business partnerships
* Funding programmes for sponsored start-ups andugtadeed capital ventures
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Examples of such initiatives already exist, sucthase stimulated by the Cambridge science,
engineering and entrepreneurial business hubs:example, see Cambridge University
Technology and Enterprise Cfitand Cambridge University Entrepreneurs Sodiehoth of
which are particularly strong in engineering anthtelogy areas.

However, many of these kinds of initiative are eutly linked to the imagination and
successful track records of current hubs and ckiséed remain active due to the energies of
individual business, faculty and student resourc@scoordinated approach to expand such
templates across member states could add valueotegses across the regions, and could
reduce duplication of effort and add to the potdnt share cross-sector expertise.

i) Promote continuing business education foreprieneurial skills

Business education should be linked to activitied taining outcomes that go beyond both
the MBA and the boardroom. Entrepreneurial thigkamd the processes of risk evaluation,
team building and product marketing that are @itio success in fast-paced innovative
environments are not necessarily absorbed by #ilkasame time, or in the same formality of
university teaching programmes. The internet glesia new and ideal medium for reaching
out to a wider audience for education productsuhoe-learning support mechanisms, whilst
specialists within business schools that focus minepreneurial skills acquisition can add
value to continuing education programmes aimed ature age part-time students and
practising professionals alike. But such concepsd proper resourcing, both to enable
coherent curriculum development and to ensure vadiable from practitioners are not

excluded from programmes simply because of an lihaltd adequately compensate busy
executives for their time.

Funding options need to be more carefully craftedupport both institutions offering such
courses and individuals seeking to take advantageem. In particular, governments should
take care not to impose unnecessary funding contstraon institutions which offer
certificates or diplomas to students who may alydaalve a higher education qualification at
the same or higher level, reducing funding avdlilgbdn studying, for example, a diploma
(in any subject), if someone already has possessian degree (in any subject). In this
context, the UK government's recent decision totrits England’'s Higher Education
Funding Council (HEFC) to implement just such aigolfrom 2008 / 09 academic year
seems perplexif. Not only does this approach completely underntime concept of
lifelong learning, it militates against many formmimaginative career development and / or
career change. Such short-sightedness shouldblostly countered with more imaginative
policy proposals.

To an extent, there also needs to be a maturirguadpean attitudes to entrepreneurialism,
such that even business failure should not be sesnch a wholly negative light. Much
learning and improvement can be gained from busifi@$ure — indeed, in United States
venture capital circles, such a cathartic expesaaoften seen as an essential learning-curve
event on the road to producing successful entrepirégad outcomes in the longer term (Cope
et al, 2004: 25 — 26). Yet, in Europe, an intervieased survey of UK venture capital
community perspectives reinforced the stereotypBraish intolerance to failure, and made
the point that the United States “is more sympathatd supportive of entrepreneurs and
entrepreneurial activity in general” (ibid: 26). okover, Flash Eurobarometer reports have

% See CUTEC at http://www.cutec.org accesse@&cember 2008.

%" See CUE at http://www.cue.org.uk access@&cember 2008.

% The policy for England is known as “Withdrawalfahding for equivalent or lower qualifications
(ELQs)” and more about the consultation and debzgtase found here, access&@®cember 2008,
at http://www.hefce.ac.uk/learning/funding/elq/.
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suggested that around 50% of potential Europea@stovs would decline involvement in a
business venture where the business that had pedyitailed”.

Initiatives across the wider educational spectre@dito include:

* Focused internet driven e-learning in entreprerpirskills acquisition.
» Structured support framework for mature age anttpae professional students.
* Funding processes that adequately support and peawsa professional-level trainers.

It is again the leading university hubs that hagerbat the forefront of initiatives of this kind.
See examples at Judge Business School's Centr&rfoepreneurial Learnirffand the
recently Launched Advanced Diploma in Entreprert@prs collaboration with the Institute
of Continuing Education at Cambridde But such activities have both fixed investmenste

in curriculum development and ongoing operatingsas staff and professional consulting
support: but the potential gains for both individuand society could be significant, and may
illustrate a case for more proactive policy supmirstrategic levels to overcome potential
market failure in knowledge acquisition and disleansnt.

7.2.3 Europe’s IP Regime Development: The Community Pateén

Intellectual property protection is an importantlgsi of an effective innovation oriented
economy. It provides both the stimulus to invest dhe protection to share valuable
knowledge and product development skills, gainiegiard from technology licensing and
ownership valuations that IP systems naturally pl®yGranstrand, 1999).

In the sciences, patent filing and assertion atel yrocesses that support a number of
invention-based industries, such as pharmaceutieakarch and drug discovery, and
biotechnology product development (Heiden and Betm, 2007; Pugatch, 2004). Indeed,
one of the main drivers behind China’s state ledieamours to improve and upgrade its own
IP regulatory system, and its patent system iniqudatr, has been the intentions to promote
innovation and knowledge ownership as part of tegategy to move up the value chain of
their economy’s productive capacity. Despite bemgch maligned, improvements in

China’s regime sophistication have been made @maent years, and cultural understanding
of IP principles has been growing amongst the Ibaginess communities across the country.

Europe’s IP regulatory and enforcement system biae striking advantages and collectively
is seen as one of the three principal IP regimelefvorld, along with the United States and
Japan — the so-called Triadic IPR systems. Bubjgiralso is saddled with undeniable
weaknesses, especially in respect to patent mareagem

The European Patent Office (EPO) administers papemits on behalf of contracting states to
the European Patent Convention (EPC), a mechahistisits alongside application processes
offered by national authorities in those countrias, does least provide a streamlined
mechanism for pan-European patent filings. Howgel[eince a ‘European Patent’ has been

% See web article commissioned by PriceWaterhouse€tsdor their European Restructuring and
Insolvency Guide 2005 / 06: “Entrepreneurship, bess failure and starting afresh: the work of the
European Commission”, by Horst Reichenbach, DireG®neral & Sonia Herrero Rada, European
Commission, Enterprise Directorate General. Artilailable and last accesséliBecember 2008 at
http://www.europeanrestructuring.com/05intro/0225 .02m.

0 See CfelL at http://www.cfel.jbs.cam.ac.uk acce&ieBecember 2008.

“1 See details of the diploma and its potential r@tee for scientific and biotech communities at East
of England Biotechnology hub ERBI website, acce&ieBecember at
http://www.erbi.co.uk/pooled/articles/BF_NEWSARTew.asp?Q=BF _NEWSART_ 307877
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granted by the European Patent Office, its ‘Eurapebaracter evaporates as its unitary form
ends”, as the patent applicant must still file oradil-level applications in every country for
which protection is being actively sought (Mandexie2007: 8).

These procedural requirements, coupled to natiewval- annual renewals, mean that it can
still cost, on average, up to five times more te & patent for the eight largest European
economies that it does to file the same patenthé Wnited States (ibid). The London
Agreement of the EPO, which came into force in M208", has sought to control
translation costs for European patent applicatipnkmiting text requirements to one of three
core languages: English, French and German. Whiiist is useful progress, it hardly
compensates for an absence of a EU-wide CommuaignPto match the elegant simplicity
of the Community Trademark.

Moreover, it is also at the level of national judicsystems that patent assertions and legal
claim must still be made, with each patent dispgisng subsequently subject to distinctive
and varied legal systems of interpretation at tiatpt which assertion is made

Nevertheless, the current operational frameworktesea number of problems, not the least
of which include:

e There remain high costs and process complexityaiterd filing compared to the
United States. Even despite cost savings offeyedsing EPO services and by the
London Agreement, not all members are yet Londgnagbries, and clarification of
language requirements still takes time and spstikhowledge. It is thus still an
expensive process to file an application for altref EPO member states, or even for
just EU countries, rather than the additional ERMons. Costs can be particularly
prohibitive for smaller firms whose patent protentitactics and potential licensing
revenues are important to their growth strategies.

e Assertion must still be pursued at national levéthwintroduces different legal
systems and further complexities and costs, agaiaspecially difficult burden for
SMEs.

» There is no formal current agreement as to theicgiplity of software patents that
can match the purpose offered by the United Stasgent and Trademark Office’s
(USPTO) acknowledgement and enforcement of softyatents. Notwithstanding
the arguments over effectiveness, clarity and tyuali some of the most recent US
software patent grants, there continues to confusioross European litigation
jurisdictions as to how and whether software shdwddexcluded “as such” from
patent filings, or can be included as part of aenvidssessment of inventive effect
under computer-implement inventions.

Unlike the trademark regime, there is no CommuR#yent as yet agreed that could facilitate
a single application, deliver a single grant docnineesolve at European level patent
assertions, and provide a single legal frameworNifigation subsequent to grant approval.
In 2005, both the Community Patent and Softwaremassues went before the European
Parliament, but were defeated. It can be contestexther combining the software patenting
and community patent issues into one large legisianitiative may have overburdened
evaluation on each topic, creating the complexitgt anterdependence of intertwining when
in fact, they could have been treated as relatedsdparate, concepts. This may be true, but
the fact remains that the European Union persses @gion whose promotion of innovation
as a singular strategic objective is not matched bpmprehensive and cost-effective patent
application support infrastructure, either for inttens or for software.

“2 For further details, see The Register legal neference accessel! Becember 2008 at
http://www.theregister.co.uk/2008/02/06/europearema translation_agreement.
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European politicians need to take the lead Bumpeanlevel. At the recent EIN Summer
University in September 2008, debates during themgitiveness and Innovation
Roundtable made clear that the absence of a conynpaient continued to be a vexing
matter for those enterprises engaged in outwarkingoinnovative businesses. Matters of
sensitivity concerning translations should be nousg for failing to deliver what knowledge
industry businesses need, and the London Agreealesady gives a useful template for
progress. The European Patent Litigation Agreenf&flLA) dovetails important legal

support for pan-European assertion and enforcemwiepttent rights, by both holders and
challengers, and should be brought to a conclusuthin the context of an overall

Community Patent solution.

The following practical steps need to be priortdise

i) Separatethe issues of Community Patent and Software RatentBoth are
sensitive and important points, but a super-divectiovering all aspects of each
risks an overloaded agenda and the potential fidic arguments between
what are, in fact, different issues.

ii) Resolvetranslation issues in respect to Community Pafiéngs by importing
London Agreement principles.

iii) Create an EU-specific EPLA framework as a pillar of ther&pean Court of
Justice to facilitate pan-European legal patergudishandling.

iv) Enactthe Community Patent as a mattepabrity.

7.2.4 Consistency and Imagination in R&D Tax Credits

Article 163(1) of the EC Treaty specifically mangst“strengthening the scientific and
technological bases of Community industry and eraging it to become more competitive at
international level” (European Commission, COM7280& 6). The Commission has
already recognised that there is a problem in tiweasingly diverse sets of R&D tax
incentives available across some member statesciaflp since many have only emerged in
recent years (although, importantly, not all stadtese them — for example, Sweden now
opposes such instruments in favour of other expar@priorities). The consequences of this
new fragmented fiscal landscape have been idethtfie‘excessively complex and sometimes
discriminatory against foreign organizations andtimational R&D partnership$®.

The application of R&D tax rebates broadly restshimi the purview of Member State
competence, but there are still Union level imglaras in policy framing.  Whilst overtly
territorial restrictions on R&D investment rebafes companies registered and operating in
one member state that wish to secure a rebate&br iRvestment that took place in another
are unlikely to be accepted as legal by the Eunop@aurt of Justice, uncertainties and
disincentives undoubtedly remain a feature of tienging fiscal policy space, and can be an
especially complex navigational burden for smatleterprises. The Commission has focused
its efforts in particular on promoting large-scal@ns-national R&D projects and to
encouraging member states to reduce obstacles xtointentives for these types of
undertakings through better co-ordination of pelci They have also been trying to
encourage Young Innovative Company schemes tortakeacross the Union in order to help
resolve the particular challenges faced by newvatiog start-ups.

It is important that Europe takes forward both loéde issues with renewed vigour: the
Commission is largely constrained by realities afnmber state competences in tax affairs,
and is primarily able only to offer advice on bpstctice, and to “inviting” member states to

43 See “Tax incentives for Research” discussed bytirepean Commission since November 2006 at
http://ec.europa.eulinvest-in-research/policy/tagentives_en.htm, accessed'34nuary 2009.
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look at key policy areas and to consider resolvamgpmalies. This is an area where
Parliamentary activism could add value to Commissiasks, bringing both ideas and
pressure back into debates at member state letdstvalso creating a set of best principles
on creating enterprise incentives that can be uligsged through member state political
parties. More radically, European decision malksreuld also prioritise discussions on
creating an EU-wide definition of R&D and innovatiactivities, linked to the creation of a
consistent and pan-European minimum framework forodirable treatment under the
common consolidated corporate tax base propos@C{B)*. Finally, efforts to support
Young Innovative Companies (YICs) across the Urgbould be clarified more effectively,
and current policy thinking on a special Europeax status for these types of enterprise
should be prioritised and taken to the next stdgmplementation.

7.3 Knowledge Support Policies

7.3.1 Incubator and Cluster Support

The important research work of Cooke and Charles Highlighted the contribution that

knowledge clusters and technology collaborations lsave on the innovative capacity of
particular regions. Importantly, a number of bottap pre-requisites can be highlighted as
key drivers for the successful outcome to clustet metwork projects. Each of these gives
important message for potential policy action gigeal, national and supranational levels.

Clusters cannot appear from nowhere, they requinsiderable planning and effort, from a
range of sources, and their success is not aspiseldecause there is a good local university
nearby, or because a loose collection of busindgbgdgsthat local proximity would be helpful.
Their successful creation requires a mix of suppanmn different actor levels: local and
regional government providing strategic investmenpport, key individuals providing
venture money and angel-consortia leadership stipporovating university departments
providing the disruptive ideas, capable enterprisesxploit these ideas, and the creation of a
human network of communication for mutual suppod ao-learning, that may then, in due
course, be transposed into electronic and intesnabled tacit knowledge exchange channels.

In broad terms, required policy inputs have beeawshto be:

« Effective bottom-up government support at local ardional levels to act as a
bedrock of administrative and communication infnactiure for initial cluster creation.

¢ The investment monies required to develop a phligigaoximate location with
attractive working environments, high speed teobgwl communications and
incubator style centres that can support both SNHft-sps and second stage
expansion initiatives.

* Investment funding sources from national and sugiranal programmes that can
complement and encourage further disbursement fyosiness angels and private
venture capital reserves.

« Sympathetic University and corporate policies thedmote knowledge exchange,
brain circulation and staff secondment, and thaluite coherent university IP spin-
out procedures.

Even despite these foundations, the importanceuofam agency in the path dependency of
any one particular cluster cannot be underestimatsibnary individuals and personal group

* For details on the CCCTB, see the Commission Wigrkiroup website, accessed"2&nuary 2009,
at http://ec.europa.eu/taxation_customs/taxationfmny_tax/common_tax_base/index_en.htm
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networks can have a galvanising effect on all stagfecluster evolution. Nevertheless, a
supportive platform of infrastructure and a pratecumbrella of financial commitment from
European framework programmes and regional invedtiumds remain vital inputs into a
cluster’s distinctive value proposition, which isi@ve public policy has it own necessary role
to play.

7.3.2 Researcher’'s Free Movement: A Blue Card for Innovabn

Human capital is one of the key inputs into a sssfié knowledge economy. The Free
Movement rights that facilitate nationals of onemmber state being able to relocate and work
easily in another do not extend to third-countryiorals, except for those who are close
family members of EU citized3. Labour is one of the four pillars of the factark
production that are central to achieving a truljeeive single market under the Four
Freedoms of the European Union, but in reality moadre progress has been made with
goods and capital than with services and peopl@stMecently, the Services Directive has
sought to smooth inconsistencies across the Umioint@ promote especially the growth of
online and e-services as part of innovation upgiadind enterprise development, but it was
only introduced after some considerable debateaaguihbly some important policy dilution.

However, in terms of the free movementpafople matters become even more difficult to
resolve. Immigration is an important area of nagigpolicy, and has become part of highly
sensitive debates about unemployment, availatfijpbs for citizens versus newcomers, and
the effect new entrants may be having on natioolli@l evolution. These arguments are
likely to gain even sharper relief in light of threcessionary trajectories predicted for
European countries. However, in fact, free movamenarguablymore important in a
recession, as it creates flexibility and ease ofess to match available innovative
opportunities with skilled resources, and can helpnsure European businesses continue to
grow, and that they can at least maintain their R&pabilities during the downturn.

Whilst member states must accord with free movemantiples for Union citizens, there are
no such requirements for flexibility offered to thmjority of others. In particular, residence
and work permits are still handled at member deatel, and permission to work in one state
does not in any way provide an automatic right tvey on demand, tework in another state.
But there is a special subset of highly skilledrdhcountry migrant — highly skilled
researchers - whose ability to move across intedrabn borders, and to participate in
collaborative and remunerated research projectadre than one location, would arguably
add considerable value to the overall innovativgraging of pan-European outputs.

This management of work permission should be djsished from an important related
factor: short-term visits. The Schengen agreerfwhich anyway does not include either of
two leading European innovation centres — Ireland the UK) does facilitate short term
rights for third country permit holders of any Soben state toisit any other Schengen state,
for tourism or business meetings, for up to thremtims without undue formality. But short-
term travel for business or tourism does not captiie essence of what is required by highly
skilled research specialists: the flexibility to vedbetween assignments in different countries

> The Free Movement Directive, 2004/38/EC. Howetlesre is some anecdotal evidence of problems
with third-country family members of an EU citizeno is exercising their treaty rights where that
family member is also a visa national (for exampl€hinese or an Indian citizen), with them having

to submit burdensome documentary proof of fun@dsielrand accommodation for Schengen
applications from some member states, in violatibtihe certainly the spirit — and perhaps even the
substance — of the of Free Movement directive. tBedollowing immigration discussion forum for an
interesting series of debates on this topic, aece$5December 2008 at
http://www.immigrationboards.com/viewtopic.php?t515.
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where project timescales are longer than three msoanhd where key contribution from the
specialist needs to be provided across the emntojeqi length, before moving on to another
project, in another member state. In particul&ES often find work permit applications
unduly onerous, and researchers themselves woufddeel with different residence rules,
one for each member state. The contrast with thiterstates’ Green Card, allowing free
travel across the country for work purposes anceditpd immigration clearance on entry to
the country along with citizens, sits in stark cast to Europe’s fragmentation, and may help
to partly explain why America is more successfuhtitactingand keepingnnovative-skilled
nationals from third countries, including, signéitly, a large proportion of overseas Chinese
and Indian technology specialists.

Something else is needed to help struggling inmewaEuropean firms with their human
resource sourcing needs.

The European Blue Card proposed by the Europeann@sion to enable pan-Europe
working rights for suitably skilled specialists aspolicy whose time has now come, and it
should be brought to fruition as a matter of urgéhc

Policy highlights of the Blue Card inclutle

< Valid for three years and renewable to cover |largatproject involvement.

« Allows free movement across all European Union nmenrdtates for the skilled
migrant and their family.

« Does not grant immediate permanent residency Imgtterm resident status available
to holders after five years in Europe.

Whilst support in the European Parliament has eghcoming from many sourc&smuch
remains to be done at member state level to betain the realities and benefits of such an
approach, and the costs and risks to Europe’s cimapduture of not tackling the problem at
a Europeanlevel, especially in economies where immigrati@s Iparticularly high political
visibility and a very distinctivaationalimmigration policy framework, such as the UK.

Moreover, whilst it may be understandable that memdtates wish to maintain a range of
specific and politically sensitive domestic polgi¢o safeguard their borders, such an
umbrella should not be allowed to mask the fact thé& policy is aimed at fostering
European levels of innovation and research exaadlefrom which all member states can
benefit, as regional cooperation is able to nurkness-border specialisation and promote
project success. European politicians should beywef too many compromises on the
schemes effectiveness that would undermine its parpose. This is a real opportunity to
attract much needed and rare international taleumtope as a whole should not squander the
benefits of this initiative. Those committed tamioting a truly innovation-oriented Europe
should integrate arguments and support policieadloide Blue Card implementation across
member states.

“6 See EuroActiv article reviewing conference conidos on the Blue Card as an “essential element”
in maintaining Europe’s comparative innovative atage.

" See European Parliament website acces8ék6ember 2008 at
http://www.europarl.europa.eu/news/public/story gg8@8-39206-287-10-42-902-
20081013ST039205-2008-13-10-2008/default_en.htm.

8 See European Parliament website acces&é&k6ember 2008 at
http://www.europarl.europa.eu/news/expert/infopresge/018-42218-322-11-47-902-
20081117IPR42214-17-11-2008-2008-true/default_emn.ht
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7.4 Conclusion

This section has highlighted how different levelsactors need to cooperate both within and
across member state administrations of the EUderdio create an effective infrastructure for
promoting, nurturing and sustaining an innovatiamneh knowledge economy across Europe.
It has cast light on the importance of educatiomald legal foundations, such as
entrepreneurial learning and tacit knowledge acdpis together with required legal
initiatives at supranational level that include mmgvto conclude a Community Patent and
working on finalising free movement for non-EU watals who possess the key research and
innovation skills that European enterprises require
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8 Conclusions and Recommendations

8.1 Implications for EU Enterprises and Politicians

This paper has sought to introduce the extent aipetitive challenge faced by European
enterprises in the knowledge economy through thergemce on to the world stage of China
and India. Key sectors such as those of softwaegeldpment, IT services and

pharmaceuticals have been explored and it has sleewn that European politicians and
business leaders should not be blinkered to tharesipn and current and future innovative
capacity that industries such as these enjoy ia fslay.

Europe continues to enjoy singular competitive attvges in the sophistication of its
knowledge industries and its experience in fartgidhresearch and development in some of
the most advanced science parks and businessrslustbe world. Nevertheless, an outward
facing strategy is increasingly being required byparts of the economy in order to grasp
both opportunities for partnership, market develeptrand tacit knowledge exchangéh
Asia, but also to recognise and respond to threatSurope’s comparative advantage in
innovationfrom Asia. This will require multiple level policy arelrategy responses from key
actors in Europe, in politics and in business, MES and in multinationals, and at national
and supranational levels.

The world is changing rapidly and it has been shtwanthe current pace of globalisation and
sector integration across the knowledge industriag not favour western enterprises in the
way that earlier phases did. This pace of charsgespecially salient as it has been
accompanied by a marked investment by Chinese @aidrl government and commercial
actors in upgrading their national innovation sgsteand improving their innovation outputs,
as part of broad economic development strategegsséek to move domestic production up
the value chain, directly intersecting with the kadrspace that European companies inhabit.

This propensity to innovate by Asia has been ergon some detail. The paper has looked
at case studies in software and pharmaceutical letdgs sectors and examined both China
and India’s technical, commercial and political aeaacross these sectors, which are
important not only to their Asian government depehent plans, but to Europe’s also. No
longer can Asia be ignored and written off as irdd@ of achieving either market scale or
product novelty.

European platforms for nurturing and sustaining iftsovative advantage in knowledge
sectors have both strengths and weaknesses, vatigsis on the input side largely anchored
of the equation, including human resources thaeceeientific and research skills, business
development and entrepreneurial skills, as welhaultural diversity that brings with it a
natural capacity to imaginatively with internatibrmgportunities. However, questions arise
about the quantity and sustainability of scient#flglls, and the extent to which innovating,
disruptive thinkers are able to be linked to enmeapurial doers, so as to create commercially
sustainable outcomes. Clustering, business caobdba networks and continuing education
are important inputs in this context. Moreovendamental legal foundations for creating a
truly European innovation culture need also to loElressed, with the creation of a
Community-wide patent framework emerging as paldity salient as one of the more
complex and important policy areas.

In terms of outputs, the essential ingredients emimer state and EU innovation systems
development must be to address the relative deahinR&D intensity suffered by many
member states over recent years. This observadoomes particularly important when it is
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recognised that an emerging East Asian nation ssciChina is now spendingore on
research and development investment initiativea gsrcentage of its GDP than many EU
members. Of equal significance, much of this iaseein Chinese investment is originating
from businessR&D expenditure, shedding light on the country’'sngine embrace at
enterprise level of improving knowledge industrymus within the value chain.

8.2 Summary of Recommendations

These recommendations are structured based onigtession presented in this paper and
centre on broad themes of skills upgrading, knogdeslupport and innovation infrastructure
improvement. These three categories are the kgrgdients to achieving success with the
“Knowledge Triangle” that can help sustain Europmiscess into the future.

Recommendation and Policy Outline Responsible Levs)

Skills Upgrading
1 Invest in initiatives to improve links betweenieswe and EU & Member States
technology research and commercial business oppbetsl
Encourage spin-out support systems, provide seedt-ugi
funding pool and design an approved delivery nektwior an
affordable service “package” of IP protection advand related
SME support.
2 Promote entrepreneurial skills acquisition thitougpntinuous EU & Member States
education and lifelong learning initiatives, prt@ing e-learning-
based business school / industry collaboration rarogies,
linked to second qualification and mature-age skifpgrading.

Stimulating Enterprise

3 Re-introduce the Community Patent Directive an®L& EU
framework to support cost-effective community-wigatent
grants and adopt London Agreement solution for Uzigg
translation disputes.

4  Re-introduce a separate Software Patent Direttivdarify and EU
coordinate a community-wide approach to categagisand
recognising software-based IT innovations in Europe

5 Address the complexity, inconsistency and coofushat persist EU &Member States
due to disparate member state approaches to R&[rredits.
Tackle two steps in concert: first, prioritise ttax credit issue
within wider discussions on the Common Consolid&edporate
Tax Base proposals (CCCTB), and second, take forvear a
policy principle, proposals to create a Europe-wigecial tax
status for Young Innovative Companies (YIC).

Knowledge Support
6 Expand cluster support framework and design Ilpgattice EU & Member States
strategy for cross-sector and cross-border col&lmrs across
the EU by properly evaluating success factors arath p
dependency outcomes in existing successful clusters
7 Implement Researcher's Free Movement principlespart of EU
rollout priorities for a European Blue Card scheamel monitor
member state implementations to ensure that merstaes
cannot dilute flexibilities to the point of rendegi the initiative
meaningless and thus worthless.
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