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Abstract

Objectives: This research explored the type of graduate education provided to support innovation, innovation management and technology transfer.  Researchers in three countries – China, India, and the UK - reviewed current provision and explored emerging trends in each context.  This is the first review of this type, bringing together results from different economic environments - developing and developed - against the context of governmental policy, which emphasises innovation, science and technology as key sources of competitive advantage. 

Prior Work: The paper builds upon two studies of entrepreneurship education in the UK and China in 2005, 2006 and 2007.  It also provides the first review of this topic area.

Approach: The study was carried out via telephone survey and back up web survey, plus follow up emailed questions as appropriate to suit the needs of the respondents.  It also involved more in-depth qualitative survey approaches in those institutions offering innovation, technology transfer or innovation management as a module or full programme.  These approaches not only enabled a good background survey to be carried out, but also provided good insights into educational practice and the philosophy underlying this.

Results: The survey shows that few UK institutions offer these topic areas as partial or full programmes.  The same picture is reflected in India, but a more mixed result is found in China, where innovation as a set topic has an increasing role in faculties of engineering, business and management and science and technology 

Implications: The implications of this paper relate to the paradigm of innovation in policy – i.e., emphasis in policy documents on innovation such as the science and technology framework, etc. – compared with the apparent lack of direct emphasis in educational practice, as an area for study in curriculum in higher education institutions.

Value: This paper offers a unique perspective on the development of innovation education in different economic contexts.  In addition to policy implications, it offers new ideas on curriculum development to practitioners in universities and raises questions about the will and ability of Higher Education Institutions (HEIs) to deliver the science and innovation curriculum envisaged by policymakers.  The different country contexts are set against cultural and historical contexts and their impact on policies to support innovation, 
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Introduction

This study is part of a series of conceptual, contextual and empirical research processes about graduate entrepreneurship education, and forms part of the research supporting an EU Asia Link Innovation Management programme funded by the European Commission (EC) from 2005 to 2008.  This project explores the context for graduate education to develop innovation and technology transfer.  It will also develop curriculum and teaching materials for Continuous Professional Development (CPD) and for masters’ level programmes, with a focus on innovation, innovation management and knowledge and technology transfer.  Led by the University of Central England (UCE) in Birmingham, the partner universities are in China, India and Poland.  This paper uses data from research in China, India and the UK, as the Polish data is not yet available.  While the UK government has identified key gap areas to be addressed, India and China as developing countries face these and other challenges to innovation due to potentially inappropriate business and governance climates and insufficient education at the right level and to different cultural and historical impacts on enterprise and innovation practice.

In each country there was exploration of existing educational provision in innovation management and technology transfer (IMTT), this included policy backgrounds, whether there was a perceived need for IMTT programmes in each country and how this was translated into curriculum to meet national or regional needs.  Here, research aims in each partner’s country are:

(a) to identify the range of provision already existing in graduate education supporting innovation management and technology transfer

(b) to explore the background to existing provision in terms of course content and underlying philosophy

(c) to establish similarities and differences in provision in the cross country research

(d) to review the importance given to innovation education compared to the policy emphasis

This paper focuses on part of this research.  Having established sufficient data, the following propositions will be evaluated:

1. that IMTT curriculum in graduate education already exists and is very well represented in the partner countries

2. that the course content will focus on similar key elements

3. that innovation education will be important and supported by the policy emphasis

The paper explores the policies for innovation in each country, and identifies impacts on education of such policies, to provide a background for the research, before exploring how well the three propositions have been addressed.

Innovation: Policy Contexts

In exploring the role of innovation in national policies, it is sometimes difficult to separate these from the policies supporting the growth of entrepreneurship as the two concepts are very inter-linked.   However, entrepreneurship policy emphasises the creation of an environment and support system to encourage the emergence of new entrepreneurs, so that there is an increase in new business start-ups, and so that these firms  grow more rapidly in their early stages (Lundström and Stevenson, 2005; Stevenson and Lundström, 2002).  If entrepreneurship policies are mainly focused on the formation of new businesses and an entrepreneurial culture, then, it seems that innovation policies are more likely to be “… primarily concerned with ensuring the generation of new knowledge”.  

To generate this new knowledge, more effective government investment in innovation, and improved knowledge and technology diffusion are proposed as the main routes for support.  Policy is implemented here via appropriate incentives for private sector innovation to transform knowledge into economic values and commercial success (OECD, 2002:19). These types of measures are expected to enhance interaction between the main actors in the innovation system - research institutes and universities, the public sector and businesses.  These cooperative relationships between industry, government, and/or universities, are expected to improve the efficiency of research and development (R & D) and are thus a critical aspect of a nation’s innovation system.  

This paper does not attempt to evaluate or describe in detail each country’s national innovation system given the range of possibilities and aspects.  Innovation is a non-linear process, and different innovation definitions can lead to various focuses on a nation’s innovation support systems.  In industrialised countries, innovation leads to technological change, and technological change, in turn, is the primary driver of economic growth (OECD, 2002).  Describing the innovation process and supporting it may require more differentiated support, however according to the European Innovation Scoreboard (2006), 25 indicators have been classified into five dimensions to capture the various aspects of the innovation process.  These include innovation drivers, knowledge creation, innovation and entrepreneurship, application and intellectual property.  These dimensions focus on different aspects and therefore, various innovation policies at each country target support for one or more of these elements.

Exploring national innovation policies

	Table 1 – Innovation policy background and focuses in China, India and the UK

	Country
	Innovation Policy History
	Focus Elements

	China
	1978 – Deng Xiao Ping

1992 – Management and funding mechanism reform

1995 – President Zemin Jiang

1995 – 2005 Innovation Fund

2005 – Innovation as a key engine for growth
	“Science & Technology are productive forces”;

Technology markets – 863 plan, Spark programmes & Torch programmes;

“Revitalising the nation by science and education”;

Technology-based SMEs

IP innovation, HR, competitiveness and sustainable development

	India
	1958- Scientific Policy Resolution

1983 - Technology Policy Statement

2003 – Science & Technology policy
	Promoting scientific research (R&D infrastructure);

Technology resources, university-industry interface;

Research & innovation

	UK
	1971 Bolton report

1986 Link scheme

1998 - Competitiveness White Paper

2000 - Excellence and Opportunity – A Science and Innovation Policy for the 21st Century’  and 2002 - ‘Investing in Innovation,- A Strategy for Science, Engineering and Technology’

2003 – Innovation report

2004 – Investment Framework for Science & Innovation

2007 – DIUS was created
	Small firms focus

University-industry cooperation (failed - only 15% spent by 1991)

improving competitiveness in a global market, promote entrepreneurship, innovation

science and innovation clearly linked in policy terms

Innovation as the centre of business strategy

Innovation as a key catalyst for productivity

Promote science & technology

University/research & industry interaction; Focus on increasing people’s STEM skills and knowledge 


In exploring background policy, the emphasis on enterprise and innovation has increased in the last 10 years in each country.  However, since each country’s political context is different, we cannot simply compare their innovation policies in the same time scale.  

In the UK, enterprise has been a focus for policy given its links to regeneration, the creation of new jobs and the growth of wealth, based on a strong enterprise culture - hence enterprise and entrepreneurship has been a key element in the government agenda.  However, from 2003 onwards, the focus of governmental strategies turned much more to ‘innovation’.  Strategy documents focussed more on innovation aspects, and the term “innovation” is used frequently while “entrepreneurship” appears less often.  The first report on innovation in the UK has placed innovation at the centre of business strategy for the first time.  Following this report, the 10 years innovation framework (2004) has linked innovation level with productivity.  This led to various actions at both national and regional levels to increase productivity.  At the national level, encouraging research and development by increasing science budget to 3.3 billion in 2007/8, which has doubled compare to that at 1.3 billion in 1997/8.  This action is set to meet the Lisbon agenda and targets, raising the rate of GDP invested in R & D to 2.5% by the end of 2007 (OECD, 2005).  

In the Innovation Report – “Competing in the global economy: the innovation challenge” (DTI, 2003), all British firms were targeted to put innovation at the centre of their strategies for the future.  Following this innovation report, and the Lambert Review (2003) advocating university –industry interaction, the Government published a ten-year Investment Framework for Science and Innovation (2004 – 2014) alongside the 2004 Spending Review, with innovation cited as “a key catalyst for productivity growth”.  However, here, innovation is clearly embedded in a science and technology agenda.  The aim of UK national policy on innovation was “to improve the relative international performance of the UK’s science and engineering base, the exploitation of the science base, and the overall innovation performance of the UK economy” (RDA consultations, 2004).  Following Gordon Brown’s premiership in June 2007, a new Department for Innovation, Universities and Skills (DIUS) has been created, with the stated aim of “delivering the new government’s long-term vision to make Britain one of the best places in the world for science, research and innovation, and to ensure that the UK has the skilled workforce it needs to compete in the global economy” (DBER, 2007).  This has emphasised that the links between higher education and innovation. 

To compare the way innovation policies in China and India have evolved requires some understanding of the historical and cultural contexts.  China traditionally was an agricultural country with at least 80% population was farmers (peasants) and manual labour was the major part of their life and work with low productivity.  The Cultural Revolution (1968 – 1978) has weakened China’s productivity, given that it had just went through Civil War.  Science was needed at the point of the time to reduce poverty and to increase productivity.  With the open-door policy and reform carried out in the late 1970s, the GDP remains growing annually.  However, people in China have been under control for a long time, especially after the adverse effect of the Cultural Revolution, which there lack of trust among people, and toward government policies.  Innovation police was carried out, in particular with science and technology focus, to encourage people to do research in science and to change people’s mindset that had formed during the rigid period between 1968 and 1978.  In addition, China has become a country of manufacture and appears at the low end of the supply chain.  With its emerging economy, the Chinese government began to recognise the importance to be able to move toward the upper chain of the whole supply chain.  Therefore, it is important to have skilled workforce who are not only knowledgeable but also innovative, in order to increase the whole nation’s level of innovation and productivity.  Although India’s picture may be different from that of China, given it is still going through the transitional period, we may assume that this is the similar context.     

Taking a historical perspective, both countries celebrated their impendence in the same period.  In 1947 India gained its independence from a colonial power and from that emerged the world’s largest democracy.  By 1949, China had emerged from the war against the Japanese and civil war to become a large unified country, run by a single party and led by a strong leader for 28 years.  Both countries went through difficulties during the period between the 1940s and the 1980s and both have now emerged as competing large economies. China has become the world’s manufacturer and India has dominated the provision of services such as call centres and provides engineers to the world (Harvard Review, 2002).  Both are expected to play a dominant role in the world’s economy in the 21st century; however both need to address urgent issues of poverty and unemployment. In the next 50 years, the world population will rise from approximately 6 to 9 billion people. The wealth per capita in areas like China, India and Africa still needs to grow by a factor 5 or more only to come close to the prosperity that Japan, Western Europe and the US currently share (Butter and Tucker, 2003).

The pace of change in Inida has been seen as a result of government actions, e.g., to invest in infrastructure, telecoms etc, deregulation and to the level of education, such that there are large numbers of well educated, skilled workers, with a good grasp of English, who are relatively low paid compared to developed countries like the USA and the UK.  The pace of economic development in China has been attributed to a mixture of internal and external factors.  External factors include the liberalisation of trade barriers overseas allowing entry to key markets, socio-political changes in other communist countries and important trade agreements with major economies.  Internal factors include government support for enterprise, with progressive policies in many provinces at local, regional and national levels and a more favourable culture for enterprise, together with low costs of labour and physical resouces..  Although China has made impressive achievements in economic growth and poverty reduction over the last quarter century, it now faces internal challenges such as high levels of unemployment, particularly graduate employment, and severe regional income inequalities.  

In both countries, these internal challenges have required policymakers to progress from a factor-based to a knowledge-based strategy, as elaborated in its recent 10th five-year plan (REF).  China faces two dramatic economic transitions: from an agricultural to an industrial and service economy; and from a command to a socialist market economy.  In addition, it also faces other challenges due to its large size and present growth trajectory.   It is a very large country in terms of population and land mass with considerable disparities among regions, cities, and industries.  The third world coexists with the first world in China’s advanced regions.  In the vibrant cities of the east, extremely dynamic enterprises and universities operate in high tech parks benefiting from brand new infrastructure.  In nearby cities, and of course in distant western provinces, poverty is broadly spread, not only in terms of income, but also in knowledge, education, and information infrastructure, with poverty most severe in rural areas.  Any strategy therefore has to take full account of such diversity.

Along with China, India is also a powerful emerging economy with rapid economic development over the past decades.  Since its independence in 1947, various policies, initiatives and programmes were carried out to support innovation and enterprise.  The level of entrepreneurial activity in India had increased consistently (from 8.9% in 2000 to 11.6% in 2001 and 17.9% in 2002) and India had the second highest level of entrepreneurial activity among the 37 GEM countries in 2002 (GEM, 2003).  However, there were still concerns that innovation was not keeping pace with the level of economic activity in certain sectors.  The Scientific Policy Resolution (1958) promoted scientific research in all spheres - basic, applied, and industrial, by setting up a chain of R&D institutions through the length and breadth of the whole nation.  

The S&T emphasis in India was further reinforced in the Technology Policy Statement (TPS, 1983), which identified technology as a crucial resource for national development, together with the need for in-house R&D units involving national laboratories and the academic centres and industrial technology production centres.  Appropriate incentives were given to individual firms and to industries, which set up R&D units, including those on a mutual benefit basis (Technology Policy Statement, 1983).  More recently, the Science and Technology Policy (2003) aimed to increase research and innovation in relevant areas, particularly by promoting socio-economic development through holistic approach in scientific areas (Agriculture, ICTs and Biotechnology).  This policy also substantially strengthened the enabling mechanisms related to technology development, such that support was identified for evaluation, absorption, and upgrading of concept to application (Science Technology Policy, 2003).

Although each country has various innovation policies over time, it appears that in China, India as well as the UK, the focus of ‘innovation’ policies is science and technology and the main indicator was R&D – investment on R&D and the percentage R&D related to their national GDP.  However, in the UK recent trends shown that the government has becoming recognised the importance of people’s and its workforce’s skills and knowledge and its contribution towards a nation’s level of innovation and productivity, and there has a shift in strategic documents with focus on improving workforce’s skills and knowledge in order to achieve international competitive advantage.  While China and India’s innovation policy still emphasis science and technology side, there has been more and more focus on the management side, i.e. to improve management skills in order to facilitate technology transfer.  Moreover, recently under the influence of the EU, China started to focus on its population’s lifelong learning, which in turn, would reduce unemployment rate and to enhance skills of its population overall.     

Innovation education

Education has long been regarded as one of the primary components of efforts to reduce poverty and increase overall social development.  Many governments are setting specific national education goals, including targets to increase level of skills and knowledge of all section of the population, including those groups under-represented in economic activity and in turn, to increase level of productivity to achieve its competitive advantage internationally.  The advance of technology and globalisation has both positive and adverse effects on a nation’s employment, especially youth employment.  On one hand, the advance of technology means less need for labour in many sectors and areas; on the other hand, globalisation and liberation of trade enabled mobility between countries, and young people are facing more competitiveness in their domestic and foreign labour markets.  

However, education without employment is seen as unproductive however, “the economic investment of governments in education and training will be wasted if young people do not move into productive jobs that enable them to pay taxes and support public services” (ILO, 2006:7).  Given the lack of traditional employment, self employment came to the fore.  Entrepreneurship education and training has been widely perceived by policymakers and academics in both developed and developing countries as the driving force for new job creation for graduates and others. 

	Table 2 - Actions supporting the development of innovation and technology transfer in education/graduate education in China, India and the UK

	
	China
	India
	UK

	Innovation education
	Traditional education system, lack of innovation oriented teaching resources 
	Serious shortage of scientists and engineers for R&D in the enterprise sector due potentially to a low demand for innovations by Indian enterprises and a lack of attractive incentive systems (especially of the financial variety) to R&D scientists and engineers.
	Serious shortage of scientists technology  engineering and mathematics students (STEM) Focus on STEM subjects to address declining numbers in these subjects

	Innovation graduate education
	Technology Science Management; Placement; KAB programme
	Technology Management Programme; Technopreneur Entrepreneurship Promotion Programme (TEPP); Train trainers; Executive development programmes, etc.
	STEM subject focus – initiatives to support business-industry links, fellowships, business-industry curriculum, with engineers supported to understand patenting, enterprise, etc.

	Other impacts
	MOST Initiatives

National High Technology Program or ‘Program 863’, as it began in March 1986.  Investment in high-tech R&D.

‘973 Program’ or National Basic Research Priorities Program, March 1997. 

‘Key Technologies R&D Program’ and ‘Torch Program’.
	Network of laboratories under the umbrella of the CSIR 

Fiscal Incentives for university- industry links

New National Institutes of design to bring design to manufacturing and other industries (Lakshman, 2007) 

	The development of the ‘third stream’ agenda supported by HEIF funds; Research Councils to accelerate knowledge transfer and boost universities’ interaction with business




In developed countries, governments have placed emphasis on investment in entrepreneurship education from school to higher education to generate the relevant entrepreneurial attitudes, competences and skills (European Commission, 2002).  In recent years, Entrepreneurship Education has been the subject of growing academic scrutiny (Leitch and Harrison, 1999), with a growing emphasis on “life competencies” within the educational system.  While a large amount has been invested in entrepreneurship education, there is little evidence in direct curricular investment for innovation education, which is at odds with the “innovation emphasis in policy documents, especially in the UK.  In the UK since 2003, “entrepreneurship” has disappeared in many government strategic documents and this has been replaced by the word “innovation” – and here innovation is firmly embedded in a science and technology agenda.  Also, there are no further investments in existing entrepreneurship education programmes.  Instead, education and university are more likely linked with “innovation”.  

Since R&D has remained one of the most cited indicators for measuring the level of innovation, governments encourage universities and research institutions not only to focus more on research, but also to transfer their research results into action by applying them commercially.  Therefore, the other aspect of innovation education in higher education relates to University- industry links to support knowledge and technology transfer.  

Recent studies using various industry science link indicators, have suggested the intensification of interactions between universities and industry over time.  For instance, Branstetter (2003) and Verbeek et al. (2002) stated that the number of scientific references in corporate patents have nearly tripled during the 1990s, although they are still mainly concentrated within a limited number of technology domains as measured by the patent classes in which they occur.  So-called science-based technologies, such as Biotechnology, Information communication technologies (ICTs), and advanced material based technologies, contribute to more widespread technology development.  However, in each country, supports for graduate entrepreneurship and innovation education various due to their different social economic contexts. 

As table 2 above shows, these different policies also impacted on the development of skills and the direction of universities.  These were focused on producing the right skills and brokering mechanisms to encourage greater collaboration between industry and the research base, and to enable the businesses and science base to interact flexibly to suit their needs.  In the UK, student numbers in science, technology, engineering, and mathematics (STEM) subjects, showed a sharp decline so these have been a key area for support, and remain so in the 2004-14 strategy.

In developing countries such as India and China, the unemployment rate is relatively high due to its large population and to the industrial transitional period.  The higher education system in India shows significant increases in the number of universities and institutions since independence in 1947, and globally it had the highest number of students in higher education by 2003 (Power, 2003).  Similarly, higher education in China has played an important role in the economic reconstruction, scientific progress and social development.  However, the lack of internal labour markets in a fast growing Small and Medium-Sized Enterprise (SME) sector in China adds further pressure upon an educational system that is struggling to keep pace with the rapid expansion of the wither economy (Li et al., 2003).  Since 2004, the Chinese government has increased its public funding for education, training, science and capital markets to ensure qualified workers and capital, technological innovation and environment.

Little attention has been paid to how to increase people’s skills and knowledge in order to be innovative.  In the UK, only recently has the government shifted its policy strategy to combine science and technology strategy with its education and skills strategy.  In particular, the new UK government has formed a department which combines university, skills and innovation together for the first time; recognise the importance of universities and higher education in preparing people with skills and knowledge for knowledge transfer and innovation.  Both India and China recognise the need to develop their skills base, to increase the employability of their graduates, without losing talent overseas.

These then are the contexts for innovation in the three partner countries taking part in this research.  A fourth country Poland was originally also due to be part of this paper but their research is still ongoing.  The research itself was carried out in each partner’s country in different ways to accommodate the educational and socio-economic context but with some factors in common to aid comparability.

Methodology

The research took place between March 2006 and March 2007 in each partner country.  A similar methodology was used in each case, taking a broad quantitative overview, and then applying qualitative methods for more in-depth insights into how and why programmes were offered.    Quantitative methods were used mainly to identify the numbers of the current innovation programmes by using structured questionnaires as the research tool.  Qualitative methods were then used to understand “what”, “why” and “how” issues by semi-structured face-to-face interviews and by focus group discussions with various relevant stakeholders.  In developing this paper it rapidly emerged that the information available in each country differs significantly in format, structure and content, therefore providing a balanced comparative background to the paper and to the research proved problematic.  

In carrying out the research, the first step was to identify potential respondents in each country.  Following pilot studies, appropriate research methods were then applied to fit each country context.       

Sample

In China, about 605 higher education institutions offer bachelor and post graduate degrees.  Also, there are further education institutions (FEIs) which offer diploma degrees and other certificates at foundation level.  These are funded by national and regional government and by various non-government organisations (NGOs).  The first problem the research team faced was to collect a meaningful set of data across such a diverse group of HEIs and FEIs.  Therefore, 3 stages were involved initially to identify a list of relevant universities in order to explore which universities were offering IMTT curriculum already.  Using a framework developed by Professor Shulian Wu (2006) offering a league table based on each science area,  showing details of numbers of incubators, scientific projects, publications and degrees awarded, the Chinese researchers eliminated those not offering IMTT courses.  Having worked through the different course descriptors, further desk research was carried out to identify appropriate HEIs which might offer modules and programmes related to IMTT.  

The preliminary result shows most Chinese universities do not offer IMTT programmes up to 2006, but those offering masters programmes on “Technology Economics Management” have elements related to IMTT.  This award was offered at 62 universities ranked at A, B and C level, according to certain comprehensive index (CUAA, 2006).  The Chinese researchers selected those universities (28) ranked at A and B level, i.e., with a higher level ranking, for an in-depth study.  These HEIs were in 7 different regions geographically across China.      

In India, a list of potential respondents were selected across the country, including academic institutions, research and development (R&D) Centres, research institutions, industry organisations and industrial associations.  A survey was then carried out by sending structured questionnaires by email and by post with a covering letter explaining the project background and research objectives and using questionnaires separately designed with a different focus according to the nature and type of the potential respondents.  Qualitative methods were used at the second research stage, to conduct face-to-face in-depth interviews and seminars were organised with respondents in order to understand “why” and “how” issues.      

In the UK, the study built upon previous research for the National Council for Graduate Entrepreneurship (Hannon et al., 2006) and the EU Asia Link Entrepreneurship and Innovation programme (McKeown et al., 2006).  A database was developed including all HEIs and HE colleges.  Desk research was conducted by browsing each institute’s website to identify modules or programmes which related to IMTT programme.  Key words “innovation”, “innovation management”, “technology transfer” and “technology transfer management” were used in this process.  Random tests supported the accuracy of these searches, which identified 25 masters’ programmes offered by 24 HEIs, in varying faculties.  The next stage as telephone and email follow up interviews which were conducted to explore “what” was the focus of such a programme, “how” it was delivered and what was the underlying philosophy of the programme. 

The sample selected for this research varied in each country to fit local contexts in China, India and the UK, the main focuses were to identify whether innovation and innovation management were an explicit part of the curriculum where such a masters programme existed; how it is being delivered and what its underlining aims were.  The other part of this was to explore what knowledge and skills are needed from business perspectives for graduates in IMTT subject areas.

Findings

Here, the main research findings are discussed in terms of the three propositions being explored: 

1. That IMTT curriculum in graduate education already exists and is very well represented in the partner countries

2. that the course content will focus on similar key elements

3. that innovation education will be important and supported by the policy emphasis

Proposition 1 IMTT curriculum in graduate education already exists and is very well represented in the partner countries

Since this research to develop a masters degree, hence the focus here is mainly at the masters level.  Table 3 below shows numbers of IMTT related programmes at masters level at each country. 

	Table 3 – IMTT curriculum in graduate education in HEIs in China, India and the UK

	Country
	No. of IMTT programme offered

	China
	130

	India
	19

	UK
	25


In China, 65 HEIs offering IMTT related programmes up to 2006, and 28 were selected for in-depth studies in terms of the contents and focus of the programmes.  As China is large in size and disparity exists in different regions, therefore, samples were selected to cover each region and to represent each social economic development feature.  These universities cover seven geographic areas which reflect different social economic demography across China: Northeast (4), North (5), East (8), Central (5), Northwest (1), South (3) and Southwest (2).  Also this sample combines a mixture of university types in terms of their specialised discipline areas.  Whereas the 10 comprehensive universities offered technological science, engineering and social science disciplines, others only offered specialised disciplines, such as the 14 engineering universities and the 4 finance and economic (specialised) universities.  In India, there are 236 universities/institutions offering masters degree, funded privately or publicly.  These are spread geographically as follows: South (66), North (87), North East (12), East (36), and West (35).  Samples are selected from those responded to the survey.  In Britain, among 150 HEIs, 135 are located in England (90%), 3 in Wales (2%) and 10 in Scotland (7%) and these include both HEIs and FEIs.    

In the UK, up to 2007,  only 24 HEIs offer full or partial programmes in the area of innovation management and technology transfer at masters level (total 25 programmes), most of these in England, with 1 in Wales and 1 in North Ireland.  However, although no masters programmes in IMTT were offered at Scottish HEIs, modules related to IMTT subject areas were offered both at postgraduate and undergraduate levels.  60% of the programmes were offered on full time only basis, 8% part time only; while 32% were flexible with both full time and part time options.  

In India, among the respondents, only 19 programmes were offered, seven at at Mphil/Phd level, seven as short courses, four at masters level and one as a module. A note of caution should be sounded here, however.   This underestimates the IMTT offering in India however.  The focus taken was too narrow and this is subject to review, with more universities being addressed across other disciplines, as it is likely that universities offering engineering or design programmes would also offer IMTT curriculum elements.  This further research will be the subject of a later paper.

The 130 universities in China offered aspects of IMTT related programmes, but this was across different levels.  Since the higher education systems in these countries varied due to different socio-economic development contexts, and have different populations at national level and of students, here we did not compare the numbers of IMTT related programmes with that offering masters degree in total but looked instead at the different focus for the programmes and how these were interpreted as activities.  However, the numbers of IMTT programmes in each country are relatively low.  In the UK, where as a developed country, more might be expected to have developed, only 24 out of 135 HEIs offered IMTT programmes.  Therefore, we can conclude proposition 1 is true in that IMTT curriculum in graduate education already exists in China, India and the UK, but to a more limited extent than the overarching national policy might suggest .        

Proposition 2 the course content will focus on similar key elements

In the UK, the 25 programmes offered at masters’ level cover a broad range of subjects, with 52% of the programmes were focused on technological innovation and its management; 24% were focused on strategic innovation management, 16% were focused on product design and engineering area; and 8% were focused on innovation management in educational sector.  In China, the IMTT related programmes were situated mainly in Economy and Technology Management discipline; hence the contents focus on technology management.  Similarly, in India, the main focus of the course content is strategy management; this includes strategic management of technology, innovation and technology strategy, and research, development and innovation.  Therefore, the findings satisfied our proposition that the course contents focus on similar elements, i.e. technology innovation and strategic management.  Also, most of the programmes are from management disciplines at a masters level. 

Proposition 3 innovation education will be important and supported by the policy emphasis

Having explored each country’s policy context, we can conclude that it appears that education, especially higher education is considered by policymakers as one of the important paths to generate a country’s innovation capacity.  In each country, knowledge and the creation of knowledge is perceived as an important strategy to gain competitive advantage.  This has not resulted in direct funding of courses and curriculum the way that enterprise policy has, (McKeown, et al., 2006) however, but has been more likely to lead to more indirect schemes to encourage knowledge transfer.  

In the UK, innovation education is supported by policy implemented as “Higher Education Innovation Funds”, designed to encourage knowledge transfer in Universities and other Higher Education institutions in England (DBERR, 2007).  In both China and India similar schemes exist to encourage university-industry collaboration.  However in India the new Design institutes are expected to embed design innovation cross all disciplines.  This again will impact on curriculum of other higher education institutions.

Therefore although innovation is seen as paramount and education is seen as important there is not a direct emphasis on innovation education or for education for knowledge and technology transfer as embedded parts of the curriculum.  Through the effects of policies encouraging knowledge transfer there are trickle down effects to curriculum.  However, it may be that the direct support given to the development of entrepreneurship education is seen as addressing this issue.  From previous surveys however, exploring how many innovations resulted from entrepreneurship education, this may not hold good.

Concluding Remarks

This paper explored the policy context for graduate education to develop innovation and technology transfer in each partner country: China, India and the UK.  Three propositions were explored to being the process of understanding graduate education in IMTT areas. The first suggested that IMTT curriculum in graduate education already exists and is very well represented in the partner countries.  This was proved to be partly right as the IMTT curriculum already exists in every country but the incidence of curriculum covering these aspects is very low.  The second proposition was also found to be partially true, with differences in emphasis between strategic management and technology management.  The emphasis on soft skills in the UK and technical skills in India and China for instance probably relates to specific country contents but shows a different emphasis on how knowledge and technology is transferred.  The final proposition - that innovation education will be important and supported by the policy emphasis – was less well supported.  Innovation policy not resulted in direct funding of courses and curriculum the way that enterprise policy has (McKeown, et al., 2006), but it has been instrumental in the development of schemes to draw industry and universities together, supporting knowledge transfer, and having indirect impacts on the curriculum.  
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