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February 6, 2014 
 
Dear Minister Rickford, 
 
On behalf of the Institute for Science, Society and Policy (ISSP), 
I appreciate the opportunity to contribute to your consultations on 
the Science, Technology and Innovation (ST&I) Strategy.  I 
recognize that this is an important initiative to identify 
opportunities for recalibrating the Strategy to the state of science 
and the economy in Canada, today and for coming years. 
 
You will recall that I had provided to you on December 9, 2013 
English and French versions of the policy document Canada’s 
Future as an Innovative Society: A Decalogue of Policy Criteria 
which was a collaborative effort led by the ISSP to identify the 
ten key criteria that are necessary for an effective ST&I policy.  I 
am providing a link to the Decalogue (www.decalogue.ca), and a 
copy of the English version is also attached for your reference.  
Now that you have launched an ST&I consultation, I see the 
value that the Decalogue holds for your current deliberations.  
 
There were extensive consultations in the development of the 
Decalogue, including a thorough peer review by thought leaders 
across Canada.  Since its publications, science and business 
leaders have endorsed its ST&I framework of criteria.  In 
addition, the document is circulating widely within government, 
and some of its authors have been invited to present it to broad 
ST&I community audiences in Canada.  We have also been 
pleased to give briefings on the Decalogue to officials of Industry 
Canada who have welcomed it as a constructive contribution to 
the consultations now taking place.  We can note that the Hon. 
Kelvin Ogilvie has been a vocal supporter of the entire project 



from the comprehensive academic review of literature to the final, condensed 
document we refer to as “Innovation Decalogue.”  
 
It is within that spirit that I am writing to highlight for you the value of the 
Decalogue in benchmarking your efforts to modernize the existing Canadian ST&I 
strategy. We have opted specifically to provide policy criteria rather than specific 
recommendations. You are already besieged with recommendations from various 
expert panel reports and the current consultation will result in an even longer wish-
list.  
 
However, based on the succinct Decalogue, you and your team will rapidly be able 
to derive practical recommendations by comparing the policy criteria with the 
status quo in Canada.  The ISSP is also at your disposal to assist with such a task. It 
is our belief that this benchmarking will inform the development of a more vibrant 
Canadian innovation system. 
 
This approach to innovation will broaden the scope of the original Science and 
Technology Strategy that we have had in place to date, linking it more explicitly to 
non-technological factors such as the economic environment, commercial 
strategies, cultural norms and managerial acumen which are critically important to 
a truly innovative society. It also highlights the value of broad, inclusive 
performance measurement.  
 
These are just several of the criteria of the Decalogue which I commend to you as 
you develop your updating of the Strategy.  I recognize that your government has 
seen ST&I initiatives as an investment in the future of Canada.  The ISSP is 
interested in providing constructive assistance as you move forward with the 
government’s ST&I agenda.  I would be pleased to work with you and your 
officials on this important initiative in the coming months. 
 
       Yours sincerely, 
 
 
 
 
       Marc Saner 
       ISSP Director 
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Canadian Innovation Policy: 
A Decalogue of Criteria 

 

Scope: the policy … 

 
… crosses jurisdictional boundaries 

… focuses on innovation, not technology 
… does not confuse inputs with outputs 

 
 

Knowledge: the policy … 

 
… does not prejudge the practical value of any category of knowledge 

… favours “open” over “proprietary” knowledge regimes 
… promotes the creation of new knowledge and skills 

 

 

Approach: the policy … 

 
… stimulates the transformation of existing industries 
… is not contingent upon any specific financial model 

… recognizes Canadian realities 
 

 

Evaluation: the policy … 

 
… enables measurements that encompass the process of innovation  

(not just the inputs and outputs) 
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INNOVATION DECALOGUE!Introduction 

Innovation occurs whenever a new or better way of doing something is employed in ways 
that create value. It is critical to the health of a modern industrial society. No country can 
be expected to prosper unless it nurtures the creation and capture of as much value as 
possible from the ingenuity of its citizens.   

This document provides Canada’s institutions of governance with a framework to support 
a coordinated, evidence-based approach to innovation policy development and 
assessment.  

Canada’s Innovation Challenge 

All over the world, entrepreneurs and other creative minds are gearing up and competing 
hard to respond to 21st century challenges. Canadians are prominent among them. But 
whether or not Canadians benefit from their ingenuity is not just a question of talent or 
investment. It is also a question of organization, cooperation and leverage involving all of 
the public and private institutions that govern how Canadians live and work. Public policy 
has always played an important and often decisive role in this regard, whether through 
legislation and regulation, persuasion and taxation, or procurement and strategic 
investments in skills and infrastructure. 

Recent reports have signalled an urgent need to reassess public policy with respect to 
stimulating growth, productivity, and employment through innovation. Many point to 
deficiencies in translating scientific discoveries and new technologies into commercial 
products. Others counter that the dominance of commercial agendas could threaten the 
quality and independence of basic science. Still others raise more fundamental concerns 
about what is included and excluded in discussions of innovation.  

The result is that policymakers are confronted with a maze of options on how to proceed. 
And as governments consider these options, the clock ticks.  

We have growing concerns that Canadian public policy is losing its way when it 
addresses how and when governments can play productive roles in fostering innovation 
and capturing its benefits. Despite increasing attention to the issue, Canada’s 
governance institutions seem unable to articulate coherent and complementary strategies 
for how they will stimulate innovation to support the ongoing project of building and 
sustaining a prosperous Canada. 

The Need for a Condensed, Holistic Framework  

Most innovation-specific policies focus on just a few industries, mostly in the 
manufacturing and technology goods sectors. The policy apparatus as a whole remains 
oriented towards a very narrowly specified group of inputs, like R&D, skills or intellectual 
property, rather than to facilitating outcomes, like creating globally competitive industries 
or enhancing pivotal public infrastructures and services. Many current policies continue to 
be aimed primarily at upstream activities, such as producing new ideas and transforming 
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  them into inventions. Others are very narrowly focused on “commercialization” – 
transforming inventions into products in the marketplace. There is often a lack of effective 
policy coordination among Federal, Provincial, Territorial and Municipal counterparts. 

Innovation is not a linear, unidirectional process. It often creates new engines of growth 
by displacing existing ones. These are the “gales of creative destruction” of economic 
theory and of legend. Canadian policy has been keen to emphasize the “creative” side 
but reluctant to consider the “destructive” side – far less attention has been paid to how 
we weather these gales. And Canadian policy has seldom recognized that most of the 
value of innovation is associated with diffusion – that is to say, adoption and adaptation 
by users and consumers. 

In other words, innovation policy ought to respect the full richness and complexity of the 
innovation system. This requires linking industries, goods, human capital and institutions 
together in new and often unanticipated ways. 

The Concept of the Decalogue 

Policymakers are besieged with recommendations. We see no point in burdening them 
with more. Instead, we condense what is known about innovation and provide a concise, 
holistic framework for assessing innovation policy as well as developing new options: a 
tool for innovation policymakers that is grounded in more than half a century of 
independent investigation by scholars, industry experts and public servants in Canada 
and around the world.  

Drawing on an assessment of evidence spanning over 60 years, we offer a Decalogue of 
Policy Criteria – ten essential benchmarks for making and assessing policy decisions, 
such that these decisions stimulate innovation in all of its forms and transfer as many 
benefits as possible to Canadians.  

The Decalogue is grouped into four areas – scope, knowledge, approach and evaluation. 
Each criterion addresses a critical dimension of innovation where it has been 
demonstrated that public policy plays a significant role. Each states a synthesis of 
critically important findings and insights, drawn liberally from a large body of published 
peer-reviewed studies. A selection of these studies can be found in the appendix. 

Research into innovation continues to yield many insights – some complementary, some 
contradictory, and many controversial. Nevertheless, certain conclusions and patterns 
have emerged consistently enough over time for us to be confident that they provide a 
reliable baseline against which current and planned policies can be assessed in terms of 
their likely impact on encouraging innovation. They also provide a foundation for 
monitoring and measuring these impacts more comprehensively and rigorously. 

All of the criteria are complementary. Some will be more applicable to certain cases than 
to others, but all apply to some extent in every case. Conformance with one does not 
preclude conformance with any of the others. In their entirety, the criteria describe the 
necessary and sufficient features to move Canadian innovation policy to the next level. 
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INNOVATION DECALOGUE!A Decalogue of Innovation Policy Criteria 

Scope 

Criterion 1: The policy crosses jurisdictional boundaries.  

Innovation is a multifaceted process of social and economic development. No single 
policy portfolio is diverse enough to undertake sole or primary responsibility for it. 
Research policy, governing basic and applied science, has very different dimensions 
than industry policy, trade policy, health policy or environmental policy, even though all of 
these and more can play decisive roles in innovation. Leveraging the unique strengths 
and capacities of policy portfolios and departments and orienting them towards common 
goals can stimulate innovation.  

Criterion 2: The policy focuses on innovation, not technology.  

Innovation occurs all the time in every field of human endeavour, in a vast number of 
forms and contexts. Relatively few innovations involve the creation of genuinely new 
technology. Many involve only its adoption and adaptation by users. But most innovations 
have at best indirect origins in technology, if any at all – for example, innovation in 
organization, location, branding, design, finance, contracts, management, business 
models, pricing and so forth. Many of Canada’s most significant innovations have 
primarily social origins but yield an extraordinary array of impacts. The efficiency of 
technological factors is strongly linked with non-technological factors (such as the 
economic environment, commercial strategies, cultural norms and managerial acumen) 
and there is no predictable relationship between the amount of technology procured and 
the success of an enterprise or its propensity to innovate. 

Criterion 3: The policy does not confuse inputs with outputs. 

Although basic and applied science and industrial R&D can be major inputs to innovation, 
they are not innovation as such. R&D is essential for the competitiveness of some 
manufacturing industries – especially producers of technology goods – but there is no 
guaranteed or necessarily linear relationship between the amount of basic and applied 
research or industrial R&D performed and the amount of innovation realized. Global 
investment in industrial R&D is highly concentrated in just a few large companies and in 
just a few industries. In Canada, fewer than 100 companies perform roughly 50% of all 
R&D – a proportion that is normal in most national jurisdictions. But R&D is neither a 
sufficient nor necessary factor in innovation – in official surveys, more firms report 
making innovations than report doing R&D. It is important to facilitate R&D in sectors that 
depend upon performing it, but it is also important to facilitate innovation in those that do 
not. It is even more important to create new possibilities for linking R&D-intensive 
industries that produce technology with capital-intensive industries that apply it to the 
creation of new value. 
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  Knowledge 

Criterion 4: The policy does not prejudge the practical value of any category of 
knowledge. 

Innovation and knowledge are inextricable. Innovators draw upon and combine 
knowledge from many sources; their knowledge requirements are fluid and 
unpredictable. All forms of knowledge are potentially relevant to the innovation process. 
Different forms of knowledge play different roles in innovation and foster different kinds of 
innovation (for example, business, social and public sector innovation). Value is created 
mainly by crossing knowledge boundaries and forging new and unexpected combinations 
of knowledge. Maintaining maximum diversity and quality in the knowledge pool 
increases the likelihood that such combinations can occur. 

Criterion 5: The policy favours “open” over “proprietary” knowledge regimes.   

All innovations bestow temporary knowledge monopolies on innovators – the so-called 
first-mover advantage. Some forms of knowledge can be protected formally through 
patents and copyrights, but most knowledge is not and cannot be protected. Formal IP 
protection through patents and copyrights is not normally a prerequisite for innovation to 
occur. In most industries, there is no necessary relationship between the propensity to 
innovate and the propensity to patent or copyright. Both practices can be used just as 
effectively to inhibit or prevent innovation as to stimulate it. Patenting does provide many 
useful indicators of innovation performance in industries that are structured around 
patents and of the evolution of technological trends in many industries. And IP generally 
has become structural to the basic business models of some industries, like 
pharmaceuticals or publishing. But it is not a central element of most business models in 
most industries. All forms of IP rights incur significant costs and the emerging consensus 
is that except under special circumstances and subject to strict rules, knowledge 
stimulates more innovation and produces more economic value when it is open than 
when it is proprietary. 

Criterion 6: The policy promotes the creation of new knowledge and skills.  

The two indispensable and inseparable functions of the higher education system are to 
educate the citizenry and to develop the capabilities and skills to produce and apply 
knowledge. Few forms of public investment, if any, yield higher returns. Higher education 
institutions often play direct roles in translating ideas and discoveries into practice, but 
this is not their major role and not their comparative advantage. Direct involvement of 
these institutions in the exploitation of IP in which they have an equity stake has been 
productive in only a small number of cases. Generally this is one of the least efficient and 
highest cost methods of translating knowledge into innovation. The most efficient method 
is for university and college personnel to contribute directly to promoting and enabling 
innovation in industry and in the community. The evidence is overwhelming that it is the 
problem solving abilities of researchers and graduates, honed through basic and applied 
research, along with advances in basic and applied science, that constitute the outputs 
that are most valued by industry and that contribute most directly to innovation. 
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INNOVATION DECALOGUE!Approach 

Criterion 7: The policy stimulates the transformation of existing industries.  

Innovation replaces one form of value creation with another, but it does not always 
replace one industry with another. Innovation often occurs through the transformation of 
existing industries. Even though trade in commercial services is increasing significantly, 
natural resources, industrial equipment and manufactured goods (particularly high-value 
manufactures) are still a major driver of global trade and still decisively shape all of the 
key economic indicators. And most industrial innovation, and most R&D, occurs within 
production and supply chains, largely in the form of incremental improvements (in this 
sense, all industries are knowledge industries). Industrial diversification is not just a 
matter of replacing non-innovative industries with innovative ones. It is often about the 
transformation of existing assets and industries through innovation – increasing their 
value, developing new markets, and generating new, complementary industries.  

Criterion 8: The policy is not contingent upon any specific financial model. 

Most innovation occurs in response to the needs, opportunities and competitive 
imperatives that arise in the course of doing business, often without any form of special 
private financing and usually without public subsidy. Innovation has no fixed financial 
formula. Financing innovation is not the same as financing start-up companies. Venture 
Capital is a specific financial model that can be efficient for new companies – especially 
in industries with relatively short time-to-market horizons – but it is not a universal model 
and most innovative companies never resort to it. Governments can stimulate innovation 
in many direct and indirect ways but the critical factors for public investment relate less to 
the type of investment than to its timing, location and duration. (It should be noted, 
however, that governments are the single biggest customer for goods and services in any 
jurisdiction, and public procurement decisions will often prime and stimulate new markets 
for innovative goods and services more efficiently than subsidies, for example by 
conferring credibility on a new technology or practice or by creating the production 
volume needed to reduce costs and prime new markets.)  

Criterion 9: The policy recognizes Canadian realities.  

One of the most important discoveries about innovation is that history matters. Where 
you start – your initial advantage in human, natural and industrial assets – plays a huge 
role in determining the likelihood of where you can go. Like all highly industrialized 
countries, Canada became so by transforming ‘positional’ endowments – resources, 
unique skills, geographical location and so forth – into ever higher-value products and 
services and by increasing the efficiency of how these endowments are exploited. Like all 
national jurisdictions, the innovation characteristics of Canada tend to be based on how 
its industry is structured and where specialization has occurred – competitive advantages 
are created by aligning institutions that can stimulate innovation with the industries that 
play structural roles in generating growth and employment. There is value in observing 
the innovation systems of other countries, and Canada has much to learn from them. But 
it is never wise to simply import innovation policy from another country. Canadian 
innovation policy must recognize Canadian realities – its unique challenges, endowments 
and industrial composition as well as political structure and traditions – so that Canada 
can perform at its very best on the global stage. 
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  Evaluation 

Criterion 10: The policy enables measurements that encompass the process of 
innovation (not just the inputs and outputs). 

Measurements of innovation in terms of bringing new or significantly improved products 
to market, or of finding better ways of getting them there, do not provide an adequate 
basis for policy decisions. This requires a coherent, measurement-based picture of the 
whole innovation system, one that incorporates indicators to monitor inputs (like R&D and 
skills), but also indicators of the activity of innovation itself, on regulation, and of its 
economic and social impacts. Ultimately, the impacts of innovation are measured in 
terms of what changes as a result of innovation, like jobs, growth, or solutions to human 
and environmental problems. What needs to be incorporated into policy-making is 
knowledge about how innovation leads to these outcomes. Canada has a long history of 
measuring the activity of innovation and has been a leader in establishing international 
measurement standards. However, this effort has never been fully integrated with policy 
development in Canada, meaning that resources have never been sufficient to produce a 
comprehensive picture of the Canadian innovation system.  
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INNOVATION DECALOGUE!Canada: Not an Innovation Laggard 

The ten criteria form a complete system of the necessary and sufficient features to move 
Canadian innovation policy to the next level. We hope that they will facilitate a critical re-
evaluation of beliefs that for many reasons have come to dominate the innovation policy 
debate.  

Fostering a more innovative Canada is eminently feasible so long as we take the 
complexity and richness of the innovation system seriously, evaluate our policies 
honestly, and move from analysis to implementation effectively.  

We should remember Canada’s great achievements as an innovative society. Canada 
became an agricultural superpower out of soil that Captain Palliser concluded would 
never grow anything. The streets of Quebec gave birth to the Cirque du Soleil, making 
Canada, of all places, the hub of a global multi-billion dollar circus arts industry. The 
humble snowmobile gave rise to one of the largest civil aviation and public transport 
clusters in the world. Canada is one of the world’s largest exporters of English and 
French language media content. It has a thriving biotech sector. It manufactures oil out of 
sand and seeds.  

These and countless other examples illustrate just how successful Canadian innovators 
can be when they are able to combine their remarkable individual vision, ingenuity and 
drive with imaginative responses from Canada’s governance institutions. And they call on 
Canada’s innovators and governance institutions to continue this proud history, to think 
creatively and collaboratively about the new challenges facing the nation – the 
challenges of this century, those that are already here and those that have yet to come.     

It is time to stop regarding Canada as an innovation laggard and time to pull together as 
a nation to ensure coherent efforts across the entire spectrum of innovation policy-
making. This Decalogue of Policy Criteria provides the touchstone for such an 
endeavour. 
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  Appendix: Selected References on Public Policy and Innovation 

The literature on innovation is now vast and it reflects a multitude of perspectives, 
academic disciplines and contexts. The ten criteria were constructed from a review of 
hundreds of studies. The following is a list of selected references that summarizes the 
key concepts and empirical evidence pertaining generally to innovation as a 
phenomenon and specifically to the role of public policy in innovation. All of the 
investigations represented here are independent and peer-reviewed. Most of the authors 
represented have made substantial contributions to this field over many years. Others 
represent significant new generations of scholarship.  

The references cover the evolution of innovation as a field of study and body of 
knowledge over sixty years. Not all of these references agree on every point, nor should 
they. Understanding innovation is a work in progress. We have avoided associating any 
of the criteria exclusively with single studies or individual researchers. Criteria have been 
formulated around conclusions that, on balance, are indicated across a wide spectrum of 
studies over time. 

The references have been selected such that each discusses a critical dimension of 
innovation in substantive ways that directly affect policy. Each presents important critical 
perspectives and original arguments. Each has been chosen because it provides expert 
guidance for exploring specific bodies of knowledge regarding specific innovation issues. 
A few of the references are conceptual, but most are based on empirical studies of 
innovation in practice.  

Note: About a quarter of the references are authored and or co-authored by Canadians 
(indicated by an asterisk).    

*Arundel, A. (2007) Innovation survey indicators: What effect on Policy?, in OECD, 
Science, Technology and Innovation Indicators in a Changing World: 
Responding to Policy Needs, Paris: Organization for Economic Cooperation and 
Development, 49-64. 

*Arundel, A., C. Bordoy and M. Kanerva (2008) Neglected innovators: How do innovative 
firms that do not perform R&D innovate?: Results of an analysis of the 
Innobarometer 2007 survey No. 215, INNO-Metrics Thematic Paper, Maastricht: 
MERIT, March 31. 

Baumol, W. (1990) Entrepreneurship: Productive, Unproductive, and Destructive, Journal 
of Political Economy, 98 (5), 893-921. 

Chesbrough, H. (2003) Open innovation: the new imperative for creating and profiting 
from technology, Cambridge: Harvard University Press. 

Cohen, W, R. Nelson and J. Walsh (2002) Links and impacts: the influence of public 
research on industrial R&D, Management Science, 48, 1-232. 

Cosh, A. and A. Hughes (2010) Never mind the quality feel the width: University–industry 
links and government financial support for innovation in small high-technology 
businesses in the UK and the USA, Journal of Technology Transfer, 35, 66-91. 
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INNOVATION DECALOGUE!*Council of Canadian Academies. (2009) Innovation and Business Strategy: Why 
Canada Falls Short. The Expert Panel on Business Innovation.  

David, P. and G. Wright (1997) Increasing returns and the genesis of American resource 
abundance, Industrial and Corporate Change, 6 (2), 203-245. 

*De Bresson, C. (1996) Economic interdependence and innovative activity, Cheltenham: 
Edward Elgar. 

Dew, N., S. Read. S. D. Sarasvathy and R. Wiltbank (2011) On the entrepreneurial 
genesis of new markets: effectual transformations versus causal search and 
selection, Journal of Evolutionary Economics, (21), 231–253. 

Edler, J. and L. Georghiou (2007) Public procurement and innovation—Resurrecting the 
demand side, Research Policy, 36, 949–963. 

Fagerberg, J., D. Mowery and B. Verspagen (Eds.) (2009) Innovation, Path Dependency, 
and Policy: The Norwegian Case, Oxford: Oxford University Press. 

Fealing, K.H., J. I. Lane, J. H. Marburger III, and S. S. Shipp (eds.) (2011) The Science of 
Science Policy: A Handbook, Palo Alto: Stanford University Press.  

Feller I. (1990) Universities as engines of R&D-based economic growth: they think they 
can, Research Policy, 19, 335-348. 

Fini, R., N. Lacetera, and S. Shane (2010) Inside or outside the IP system? Business 
creation in academia, Research Policy, 39, 1060-1069. 

Florida, R. (2002) The economic geography of talent, Annals of the Association of 
American Geographers, 92 (4), 743-755. 

Foray, D. (2004) The Economics of Knowledge, Boston: MIT Press. 
Freeman, C. (2008) Systems of Innovation: Selected Essays in Evolutionary Economics, 

Cheltenham: Edward Elgar. 
*Gault, F. (2010) Innovation Strategies for a Global Economy: Development, 

Implementation, Measurement and Management, Cheltenham: Edward Elgar. 
*Gibbons, M., *C. Limoges, H. Nowotny, S. Schwartzman, P. Scott and M. Trow (1994) 

The New Production of Knowledge: The Dynamics of Science and Research in 
Contemporary Societies, London: Sage. 

*Godin, B. and *Y. Gingras (2000) The Place of Universities in the System of Knowledge 
Production, Research Policy, 29 , 273–278. 

*Holbrook, J. A. and *D. A. Wolfe, Eds. (2000) Innovation, Institutions and Territory: 
Regional Innovation Systems in Canada, Montreal and Kingston: McGill-Queens 
Press.  

Hughes, A. (2011) Open innovation, the Haldane principle and the new production of 
knowledge: science policy and university-industry links in the UK after the 
financial crisis, Prometheus- Critical Studies in Innovation, 29 (4), 411-442. 

Jaffe, A. (2000) The U.S. patent system in transition: policy innovation and the innovation 
process, Research Policy, 29 (4-5), 531-557.  

*Jenkins Report. (2011) Innovation Canada: A Call to Action, Special Report on 
Procurement. Industry Canada.  
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  *Landry, R., *N. Amara and *M. Lamari (2001) Climbing the ladder of research utilization, 
Science Communication, 22 (4), 396-422. 

*Lipsey, R., K. Carlaw and C. Bekar (2005) Economic Transformations: General Purpose 
Technologies and Long Term Economic Growth, Oxford: Oxford University 
Press. 

Mansfield, E. (1998) Academic research and industrial innovation: an update of empirical 
findings, Research Policy, 26, 773-776. 

Mazzoleni, R. and R. Nelson (1998) The benefits and costs of strong patent protection: a 
contribution to the current debate, Research Policy 27, 273-284. 

McMeekin, A., K. Green, M. Tomlinson and V. Walsh (eds.) (2002) Innovation by 
Demand: An Interdisciplinary Approach to the Study of Demand and its Role in 
Innovation, Cheltenham: Edward Elgar. 

*Miller, R. and *M. Côté (2012) Innovation Reinvented: Six Games that Drive Growth, 
Toronto: University of Toronto Press. 

Mowery, D., R. Nelson, B. Sampat and A. Ziedonis (2004) Ivory Tower and Industrial 
Innovation, Stanford: Stanford Business Books. 

Potts, J., J. Hartley, J. Banks, J. Burgess, R. Cobcroft, S. Cunningham and L. 
Montgomery (2008) Consumer Co-creation and Situated Creativity, Industry and 
Innovation,15 (5) 459–474.  
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