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[1] Tyler Cowen, The Great Stagnation: How America Ate All The Low-Hanging Fruit of Modern History, Got
Sick, and Will (Eventually) Feel Better, Penguin, only purchasable as an e-book on http://www.amazon.com/
Great-Stagnation-Low-Hanging-Eventually-ebook/dp/B004HOM8QS. Cowen is a professor of economics at
George Mason University, Washington, DC.

[2] David Brooks, ‘The Experience Economy’, The New York Times, 14 February 2011, on http://www.nytimes.
com/2011/02/15/opinion/15brooks.html?_r=1&ref=davidbrooks

[3] The reader will recognise that, famously, the distinction between basic needs and the higher need for self-
actualisation is something the world owes to Maslow — though his discussion of that difference was much more
subtle than those who so often quote him without having read him. See Abraham Maslow, ‘A theory of human
motivation’, Psychological Review, Vol 50, September 1943, on http://psychclassics.yorku.ca/Maslow/motiva-
tion.htm. For a fascinating discussion of the relationship between the psychologist Maslow and Cold War
theorists of ‘modernisation’ such as the economist Walt Rostow (The Stages of Economic Growth, 1960), see
Bill Cooke and others, ‘Situating Maslow in Cold War America: a recontextualization of management theory’,
Group & Organization Management, Vol 30, No 2, April 2005.
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[1] In the classic account of the Austrian economist Joseph Schumpeter, ‘long-term improvements in output
and cheapness’ came from new technologies and methods of production or transport, but also from new con-
sumer goods, new markets, new sources of supply and new forms of organisation. See Joseph Schumpeter,
Capitalism, Socialism and Democracy (1942), Unwin Paperbacks, 1987.

[2] See Organization for Economic Cooperation and Development (OECD), Main Science and Technology
Indicators (MSTI): 2009-1, 13 July 2009, on http://www.oecd.org/datacecd/9/44/41850733.pdf

[3] OECD, Policy Responses to the Economic Crisis: Investing in Innovation for Long-Term Growth, June
2009, p16, on http://www.oecd.org/datacecd/59/45/429834 14.pdf

[4] On top of the populous East, a mere billion people in the West now have, in their leisure time and their
widespread access to the Web, an opportunity to volunteer to collaborate on innovation for between two
and six billion hours a day. See Yochai Benkler, The Wealth of Networks: How Social Production Transforms
Markets and Freedom, Yale University Press, 2006, p55.

[5] United Nations, The State of Food Insecurity in the World 2009, October 2009, on ftp://ftp.fac.org/docrep/
fao/012/i0876€/i0876e.pdf

[6] Figure derived from United Nations Human Settlements Programme, Financing Urban Shelter — Global

Report on Human Settlements 2005, 2005, Tables 1.2 and 1.3, p5, on www.unhabitat.org/pmss/getElectronic-
Version.asp?nr=1818&alt=1 13
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[7] Gordon Moore, ‘Cramming more components onto integrated circuits’, Electronics, Vol 38, No

8, 19 April 1965. The interpretation of complexity and minimum cost is by Jon Stokes, ‘Classic.Ars:
understanding Moore’s law’, ars technica, 27 September 2008, on http://arstechnica.com/hardware/
news/2008/09/moore.ars.

[8] Some see pharmaceutical companies as having ‘risen to the challenge’ of increased regulation
and cost discipline: see Stephen Scypinski, ‘Editorial: Speed and Efficiency in Pharmaceutical
Development’, Journal of Pharmaceutical Innovation, 18 August 2009, on http://www.springerlink.
com/content/c572151612628732/fulltext.pdf. However for critics drug firms focus more on ‘me-too’
innovations than on fundamental ones. In a paradox, just when Big Pharma is attacked for its
excessive market power, it has ‘a professional sense of gloom’ about prospects. See Frank A Sloan
and Chee-Ruey Hsieh, Pharmaceutical Innovation: Incentives, Competition, and Cost-benefit, Cam-
bridge University Press, 2007, p10, and Richard A Epstein, Overdose: How Excessive Government
Regulation Stifles Pharmaceutical Innovation, Yale University Press, 2006, p7.

[9] Compound interest, like parts of biology and physics, works exponentially; but IT rarely moves
exponentially — as xt, where x is a constant number bigger than 1, and t, the exponent, represents
time elapsed. While Moore’s ‘law’ shows few signs of reaching its limits, in the rest of IT growth
tends to be sub-exponential or polynomial. Still more restrictively, around 1980, Metcalfe’s law sug-
gested only that the dollar value of a network proceeds as the square of the number of ‘compatibly
communicating devices’. For a discussion, see Simeon Simeonov, ‘Metcalfe’s Law: more misun-
derstood than wrong?’, 26 July 2006, on http://blog.simeonov.com/2006/07/26/metcalfes-law-more-
misunderstood-than-wrong/

[10] ‘Industrial innovation’, noted President Jimmy Carter in a major speech on the subject, ‘is an
essential, but increasingly overlooked factor in a strong and growing American economy’. See
Carter, ‘Industrial Innovation Initiatives Remarks Announcing a Program To Encourage Innovation’,
White House press briefing, 31 October 1979, in John T Woolley and Gerhard Peters, The American
Presidency Project [online], Santa Barbara, on http://www.presidency.ucsb.edu/ws/?pid=31627.
More than two years earlier, Carter had favoured new, unconventional sources of energy, but only
as last of 10 principles: the ‘cornerstone’ of his response to the energy crisis of 1973-4 was energy

conservation. See Carter, ‘The President’s Proposed Energy Policy’, televised speech, 18 April 1977,

on http://www.pbs.org/wgbh/amex/carter/filmmore/ps_energy.html

[11] Ray Kurzweil, The Singularity is Near: When Humans Transcend Biology, Viking Adult, 2005,
p7. For a pessimist vs an optimist on the rate of technological change, see Jonathan Huebner, ‘A
possible declining trend for worldwide innovation’, Technological Forecasting & Social Change, 72,
2005, on http://accelerating.org/articles/InnovationHuebnerTFSC2005.pdf, and John Smart, ‘Mea-
suring Innovation in an Accelerating World’, Acceleration Studies Foundation, no date, on http://ac-
celerating.org/articles/huebnerinnovation.html. Two critiques of the view that the speed of change is
accelerating are Bob Seidensticker, Future Hype: the Myths of Technology Change, Berrett-Koehler,
2006; Steven Schnaars, Megamistakes: Forecasting and the Myth of Rapid Technological Change,
The Free Press/Collier Macmillan, 1989.

[12] The classic papers from that year are on http://www.nature.com/nature/dna50/archive.html

[13] David Landes, The Unbound Prometheus: Technological Change and Industrial Development

in Western Europe from 1750 to the Present, Cambridge University Press, 1969, pp84-85, 87, 90-91,

95, 99, 101-2, 104-5.

[14] Ibid, p235.

[15] See, among others, Alfred Chandler, The Visible Hand: the Managerial Revolution in American
Business, Harvard University Press, 1978.

[16] Kevin Maney, The Maverick and His Machine: Thomas Watson, Sr. and the Making of IBM,
Wiley, 2003.

[17] James Beniger, The Control Revolution: Technological and Economic Origins of the Information
Society, Harvard University Press, 1986.
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[18] An important exception to this rule is Clayton Christensen. See his The Innovators’ Dilemma: When New
Technologies Cause Great Firms to Fail, Harvard Business Press, 1997, and with Michael E Raynor, his The
Innovator’s Solution: Creating and Sustaining Successful Growth, Harvard Business Press, 2003.

[19] Amar Bhidé, ‘Where innovation creates value’, The McKinsey Quarterly, February 2009. For more, see
Bhidé, The Venturesome Economy: How Innovation Sustains Prosperity in a More Connected World, Princeton
University Press, 2008.

[20] Charles Leadbeater and James Meadway, Attacking the Recession: How Innovation can Fight the Down-
turn, NESTA Discussion Paper, December 2008, p12.

[21] Ibid, p11.

[22] Chris Freeman, ‘The greening of technology and models of innovation’, Technological Forecasting and
Social Change, No 53, 1996, pp27-39.

[23] John Kao, ‘Tapping the world’s innovation hotspots’, Harvard Business Review, March 2009.

[24] Gary Hamel, ‘Moon shots for management’, Harvard Business Review, February 2009.

[25] For more on business models, see James Woudhuysen and Joe Kaplinsky, Energise! A Future for Energy
Innovation, Beautiful Books, 2009, Chapter 7.

[26] Useful, but tending to this view are Donald Norman, The Psychology of Everyday Things, Basic Books,
1988; John Seely Brown and others, Storytelling in Organizations: Why Storytelling Is Transforming 21st
Century Organizations and Management, Butterworth-Heinemann, 2004; Eric Von Hippel, Democratizing
Innovation, MIT Press, 2005.

[27] Tim Brown, ‘Design thinking’, Harvard Business Review, June 2008, p86. For more, see Brown, Change
by Design: How Design Thinking Transforms Organizations and Inspires Innovation, HarperBusiness, 2009.
[28] Angus Montgomery, ‘Design community “slow to boost its skills™, Design Week, 24 February 2009, on
http://www.designweek.co.uk/news/design-community-‘slow-to-boost-its-skills’/1141384.article (subscription
required)

[29] Henry Chesbrough, Open Innovation: the New Imperative for Creating and Profiting from Technology,
Harvard Business School Press, 2003, and Open Business Models: How to Thrive in the New Innovation
Landscape, Harvard Business School Press, 2006.

[30] See for example Frans Johansson, The Medici Effect: What Elephants and Epidemics Can Teach Us
About Innovation, Harvard Business School Press, 2004; Scott Berkun, The Myths of Innovation, O’Reilly

UK, 2007; Charles Leadbeater, ‘Shanghai: The Innovative City’, Speech to Mayor of Shanghai’s International
Business Leaders Advisory Council, 5 November 2009, on http://www.charlesleadbeater.net/archive/shanghai-
iblac-speech.aspx
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[31] ‘Who benefits?’, LHC UK, on http://www.lhc.ac.uk/about-the-lhc/who-benefits.html.
[32] Drayson, ‘Innovation in recession and recovery’, Speech to Scientific-Economic Research Union confer-
ence, Berlin, 6 May 2009, on http://www.dius.gov.uk/news_and_speeches/speeches/lord_drayson/innova-
tion_recession
[33] Petition asking the Prime Minister to promote discovery and innovation in UK science, Number 10.gov.uk,
3 October 2009, on http://petitions.number10.gov.uk/honest-discovery. For Gordon Brown’s typically evasive
and ambiguous reply, see ‘Honest-discovery - epetition response [sic]’, Number 10.gov.uk, 29 October 2009,
on http://www.number10.gov.uk/Page21111.
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[34] Pasteur, Lecture at the University of Lille, 7 December 1854.
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[35] Clayton Christensen and Michael Raynor make the mistake of thinking that innovation can be predictable.
See The Innovator's Solution, op cit.

[36] Henry Petroski, To Engineer is Human: the Role of Failure in Successful Design, Macmillan, 1985, page x.
[37] ‘Saturn: a wealth of lessons from failure’, Knowledge@Wharton.com, 28 October 2009, on http://knowledge.
wharton.upenn.edu/article.cfm?articleid=2366

[38] Niels Bosma and others, Global Entrepreneurship Monitor 2008 Executive Report, 2008, Figure 4, page 17,
on http://www.gemconsortium.org/download.asp?fid=849

[39] Ibid, Table 1, p16.

32



#7 HeERERE

MBGRIPR R BRBIENRS I, BEIFBIFAARMF, BIMIER
M. BEHMENR, EOFSERHETEZAGY. 21HENER
ENESRWR, ] “ESFTREREER" BEEB, RAMmESK
B, REANREICFHNEDERERENENSEELRE. A
HAafliB. BRNLIEERSIFARARERDARMA . FAEM. B
1. KN EBNTTEE?

IR AR S IS S HME BN NEREMNRE, ([EXHT
SBEMAITHERNE. BONSERETINEE. CIEREML,
BEMAZBRRENHEAERBRERHITIL .

RBECFLEFRRE, “BR” BAFRRERNLRESE
ERRZAAMRAERNFERLE . EANE BT LIER, AL “
ARMFFEAERFHEA” , BENBREBSLRRETREMBE
BRER .

At A RAELREESEANHSHEERFLUERSE
MBEN? ERXEENSEEEBTF —MAARIF: A%, ER
AKENET U, RBTEN, HAMHRZEENERAZFNE
HIPUIE R FTHI 7 5K o

ZUARDROERLT AR ONERLHALNES . BEWE
ERRAE, REMRAALLRMRRN—MER.

SIRZEFAREFZ, MEALNITL. tHERENFEE
B, M2BUaERl. BMEHNARNARZHRITNER, MEEE
HAM A BHRIFERET SIFTFE MR U i e A,
MARRARPRE SR, EAEENFEENEERRBARK

34

RRER, EXHUR[RTEABEERRETREEN, BFAXH
RIREFEIN

R, FIENE, UHMRFERREREBHREGFN—M@,
A NERNFHENS.

ZH, BRINELAZT. BLARGOEET HFEK
HEHEZR, REAREREE. ERRBNZERNHEZA, &
BAFTEKRZHIH.

FEEFH, BRETINBSESEY, RAXRIAT AXE
IF LI EME . AKAUBRRMIAMBZAELE, AU AT
RE, BB ENEEFEBRMABR. RSHME, A%
R ELRE NEMFMEARFSN TR R ARRKRIE, mAZHE
.

RARFERHH. BERAINFTRESEESZHEAG? thiF

o BRMRBNEBELFNEH, BAFZMFNEM, Tt
IR, #MRIAERR,

[40] In 1945, radar researcher Percy Spencer noticed that his equipment had melted a bar of chocolate

he had on him; after that he and his employer, Raytheon, patented and built microwave ovens. In 1968 3M
scientist Dr Spencer Silver made a glue of clear, sparkly spheres rather than film: it could be used again

and again, but wasn't very sticky. Only when Silver’s colleague, Art Fry, found himself repeatedly losing the
bookmark in his church hymnbook did it occur to 3M to develop an application for that glue as repositionable
pieces of paper. Today, more than 600 Post-it products are sold in more than 100 countries. See 3M, ‘Post-it
Note History’, on http://www.3m.com/us/office/postit/pastpresent/history.html. In 1996 pharmaceutical chemists
at Pfizer developed a new compound in the hope of treating high blood pressure and cases of reduced blood
supply to the heart. Clinical trials at Swansea showed few benefits around angina, but an unexpected side
effect: penile erections. By 2008 sales of Viagra had topped $1.9 billion — see Pfizer, entry for Viagra in ‘Key
medicines and their performance’, Doing Things Differently: Annual Review 2008, on http://www.pfizer.com/
investors/financial_reports/annual_reports/key_medicines.jsp

[41] See David E Nye, Technology Matters: Questions to Live With, The MIT Press, 2006, p2.
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[42] Jonathan Watts, ‘The railway across the roof of the world’, The Guardian, 20 December 2005, on http://
www.guardian.co.uk/world/2005/sep/20/china.jonathanwatts

[43] To give but one example: when George Bush launched the President's Management Agenda in 2002, it
noted that, according to the General Accounting Office (GAO) ‘high-risk’ list, the number of areas in US federal
government most vulnerable to fraud, waste, and abuse had in 10 years risen from eight to 22. See Executive
Office Of The President Office Of Management And Budget, The President’s Management Agenda, Fiscal Year
2002, on http://www.whitehouse.gov/omb/budget/fy2002/mgmt.pdf

[44] Alan Gemes and Peter T Golder, ‘What Is Your Risk Appetite?’, strategy+business, 30 November 2009, on
http://www.strategy-business.com/article/00010?pg=all.

[45] Gary S Lynch, At Your Own Risk: How the Risk-Conscious Culture Meets the Challenge of Business
Change, Wiley 2008, p5 and Chapter 2.

[46] Martin B Van Der Weyden and others, ‘The 2005 Nobel Prize in Physiology or Medicine’, The Medical
Journal of Australia, Vol 183 No 11/12, on http://www.mja.com.au/public/issues/183_11_051205/van11000_
fm.html#0_i1091639

[47] In fact Marshall stands in a long medical tradition. See Lawrence K Altman, Who Goes First? The Story of
Self-Experimentation in Medicine (1986), University of California Press, 1998.

[48] Ulrich Beck, Risk Society: Towards a New Modernity (1986), Sage, 1992, pp11, 185, 206, 207.

[49] Ulrich Beck, World at Risk, Polity, 2009, pp62, 213.

[50] European Council, Conclusions — 10/11 December 2009, EUCO 6/09, 11 December 2009, p13, on http://
www.consilium.europa.eu/uedocs/cms_data/docs/pressdata/en/ec/111877.pdf

[51] Global CCS Institute, ‘Governments commit USD$4bn to global Carbon Capture and Storage (CCS)
projects’, press release, 16 December 2009, on http://www.globalccsinstitute.com/downloads/media-releases/
MR_Govts-commit-USD$4bn-to-global-CCS-projects. pdf

[52] Alok Jha, ‘Sun, wind and wave-powered: Europe unites to build renewable energy “supergrid™, Guardian.
co.uk, 3 January 2010, on http://www.guardian.co.uk/environment/2010/jan/03/european-unites-renewable-
energy-supergrid
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[563] Robert K Greenleaf, Servant Leadership, Paulist Press, 1983; Deborah Ancona and others, ‘In praise of
the incomplete leader’, Harvard Business Review, February 2007, on http://www.fapsconline.org/hmm/lead-
ing_and_motivating.zip/resources/R0702E.pdf;

[54] See Warren G Bennis and Robert J Thomas, Geeks and Geezers: How Era, Values, and Defining Mo-
ments Shape Leaders, Harvard Business School Press, 2002. In a more popular genre, see Steve Young,
Great Failures Of The Extremely Successful: Mistakes, Adversity, Failure And Other Stepping Stones To Suc-
cess, Tallfellow Press, 2002; John A Sarkett, Extraordinary Comebacks, Sourcebooks, 2007, and Joey Green,
Famous Failures: Hundreds Of Hot Shots Who Got Rejected, Flunked Out, Worked Lousy Jobs, Goofed Up, Or
Did Time In Jail Before Achieving Phenomenal Success, Lunatic Press, 2007.

[55] See for example Deborah Ancona and Henrik Bresman, X-teams: How to Build Teams That Lead, Innovate
and Succeed, Harvard Business School Press, 2007.

[56] Karen Sobel Lojeski and Richard R Reilly, Uniting the Virtual Workforce: Transforming Leadership and
Innovation in the Globally Integrated Enterprise, Wiley, 2008, pp131, 132 and Chapter 8.

[57] Gianpiero Petriglieri, Affiliate Professor of Organisational Behaviour at INSEAD, quoted in Shellie Karabell,
‘Leadership today: less charisma, more consensus’, INSEAD Knowledge, 18 December 2009, on http://knowl-
edge.insead.edu/leadership-insead-initiative.cfm?vid=362

[58] Joanna Barsh and others, ‘Five dimensions of leadership’, McKinsey Quarterly, 2008, Issue 4.

[59] NHS Institute for Innovation and Improvement, ‘NHS leadership qualities framework’, on http://www.
nhsleadershipqualities.nhs.uk/portals/O/the_framework.pdf

[60] John Adair, Leadership for Innovation: How to Organize Team Creativity and Harvest Ideas, Kogan Page,
2007, pp65, 122.

[61] See for example Michael M Beyerlein and others, Innovation Through Collaboration, Advances in Interdis-
ciplinary Studies of Work Teams Volume 12, JAl Press, 2006.

[62] NESTA, Absorbing Global Innovations: Access, Anchor, Diffuse, Policy briefing, October 2008, on http://
www.nesta.org.uk/library/documents/Policy %20Brief%20-%20Absorbing%20Global %20Innovations %20v4.pdf
[63] Joanna Barsh and others, ‘Leadership and innovation’, McKinsey Quarterly, January 2008.

[64] Ibid.

[65] Christie W Barrett and others, ‘Upgrading R&D in a downturn’, McKinsey Quarterly, February 2009. 44
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