
＿＿
＿＿
d＿
__



Innovation Strategies for a Global Economy

?13



To
Charlolle, Dav id and El izabeth



Innovation S trategies
for a Global Economy
Developmen t , Implemen ta tion, Measuremen t
and Managemen t

Fred Gaul t

Professor ial Fello,v, UNU MERIT, The Nerherla11ds a11d
Professor Exrraordina ire and Member of rhe TUT l11s1iru te
for Eco11om ic Researcl, on !111101心 ／ ion (IERI), Ts/11va11e
Un ivers iry ofTec/mology {TUT), Sou r/1 Afi-ica

Edward Elgar
Che ltenham, UK• No rtham pton, MA, USA

Interna tional Developmen t Research Centre
Ollawa •Ca iro• Dakar• Mon tev ideo• Na irob i • New Delh i • S inga pore



In terna t ional Developmen t Research Cen tre 2010

All righ!s reserved. No P•:• o~ th is pu~l ieal ion,may be reproduced, stored m a
re t ri_eval sy_stem _or 1ransm i11ed in anr fonn or_ by any means, elec tron ic,
mecha nical or pho tocopying, record ing, or o th er.vise w i thou t the prior
perm iss ion of the publ isher.

Copubl ished by
Edward Elgar Publ ish ing L im i ted
The Lypialls
15 Lansdown Road
Che ltenham
GlosGL50 2JA
UK

Edward Elgar Publ ishing. Inc.
W i lliam Prall House
9 Dewey Cou rt
No rtham pton
Massachuse11s 01060
USA

In terna t ional Developmen t Research Cen tre
PO Box 8500
O t tawa. ON, KIG 3H9
Canada
＼叭 ＼~v.idrc.ca / in fo@idrc.ca
ISBN 978-1-55250-484-0 (I DRC e-book)

A ca talogue record for th is book
is ava ilable from the Br i t ish L ibra ry

L ibrn ry of Congress Con trol Number: 2009942846

＄。 兰2竺三
FSC ::心已臧' ”“”“”“”° '”“”“”“·言土岫 ， ＂

ISBN 978 I 84980 036 5 (cased)

Prin ted and bound by MPG a·ooks Group, UK



Contents
Lisi of rabies aud boxes
Preface
Ack1101v/edge111e111s
lisr ofabbreviarious

PART I ISSUES AND FRAMEWORKS

I A challenging world

2 A sys tems approach

PART II DEFINITIONS AND MEASUREMENT

3 Talk ing abou t innova t ion

4 Wlia t can be measured?

5 How arc ind ica tors used?

PART Ill INNOVATION STRATEGIES

6 Innova t ion stra tegies, adv ice and d irec t ion

7 Innova t ion strategy com ponen ts

8 Innova t ion s tra tegy coord ina t ion

9 Innova t ion and developmen t

10 New d! 「ec t ions

11 The roles o f the players

Appendix A: Sources oji,和r111a11011
Appendix B: Examples ofresearc/1 projects
Referenc心

IIIdex

VI
..

VU
..

XII
xv i

3

02

35

47

69

87

104

I 16

PART IV EXTENDING THE COMMUNlTY AND
THE SUBJECT

133

147

165

172
175
181
201



多3 3- 8 /__G纷l心
:•·.,·

Tables and boxes
TABLES

I.I Product innova tion de fin i tions 15
J.2 Process innova t ion defin i tions 15
4. J In terna t ional comparison of tbc percen tage of firms in

manufacturing engaged in R&D and in innova t ion 60
4.2 Stud ies of user innova t ion frequency 63
5. I How were user innova t ions pro tected? 77
5.2 How d id users share the ir process innova t ions? Under wha t

terms d id sha ring take place? 78
D. I Number of R&D performers and R&D expend i tures by

perform ing company revenue s ize, 2005 I 77
B.2 Curren t in tramural R&D expend i tures as a percen tage of

performing company revenues, by perform ing company
revenue s ize, 2005 178

BOXES

5.1 UN Fundamen tal Pr inciples ofOfficial S t at is t ics 82
7.1 Possible componen ts of an innova t ion s tra tegy 114

VI



Preface

r<· ` m亢儿v...
氏rmm tario:......r-····，立江
心于土扣 ． ． ． ． ． ．2 气O D 、

· · · · · · · · · · · · · · · ·”“且．

~:...
～．金盈盈．．5．“花立互

When I first came to the Organ isation for Economic Co-operat ion and
Development (OECD) in Paris as a delega te to the Working Party of
Na t ional Experts on Science and Technology Ind ica tors (NEST!) I was
struck by the breadth of the agenda and the mix of pol icy analys ts and
s tatistical experts a t the table able to in teract effec t ively and to speak a
common techn ical language then roo ted in the Frasca t i Manua l.
When the d iscuss ions began on how to measure the activ i ty of inno

va t ion, a t a t ime when the subjec t of innova t ion stud ies was emerging
I would have welcomed a gu ide to the measuremen t issues, the policy
issues and how they all fi tted toge ther. Tha t was the first gl immer ofwha t
became th is book.
As the years passed, I heard the need for a practi tioners' gu ide to the

subject echoed by new members no t jus t of NESTI but of o ther com
m i ttecs in the doma in of science, technology and innova t ion. The pol icy
comm i t tees have working parties attached to them tha t deal wi th more
focused ma tters of policy or statistical measuremen t. In that sense NESTI
is subord ina te to the Comm i t tee for Scienti fic and Technological Policy
(CSTP). V iewed d i fferen tly, NESTI is the curren t incarna t ion o f an expert
comm i t tee tha t met before there was an OECD in 1957 and wh ich gave
rise to the firs t ed i t ion of the Frasca ti Manual, drafted by Christopher
Freeman, wh ich governed the collect ion and interpre ta t ion of research
and developmen t (R&D) da ta, as the six th ed i tion does in 2009.

In 2008 I was invi ted to become a V is i ting Fellow a t Canada's
In terna t ional Developmen t Research Cen tre (IDRC) , and one of the
expecta t ions was tha t I would use the t ime to \\'Ti te a book on innova tion
measuremen t and pol icy tha t would con tribu te to the d iscourse in the
innova t ion commun i ty and would also serve as a teach ing tool for courses
the IDRC planned for del ivery in developing coun tries. This was a grea t
opportun i t y and made more so by an invi ta tion from Lite OECD to become
a member of the managemen t team working on Lhc OECD lnnova t ion
Stra tegy to be del ivered in June 2010. Th is fi t ted well wi th lDRC and with
my work wi th the New Partnersh ip for Africa's Developmen t (NEPAD)
Office of Science and Technology. I t also gave rise to a problem of us ing
privileged informa tion in the prepara t ion of th is book. The problem
has been resolved by us ing sources tha t are in the public domain and
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k before the 侐ova tIon Stra tegy pohcy prmclples and
complcting thc boo declded Any suggest ions for fu ture acuon m the
pohcy adv ice have been f theIDRC,or thcOECD,and any bene fi ts
book aremme,and no1点言。0ok.have been aSSIgned IO the IDRC. I t will
from ihe publ ica1 ion o
气古盂霖扂震；unIncs, thcre are departmen ts ofeducauon and

;;0_-~f scien~e and technology and o thers w i th t i tles
IrnesC：；：心°vfa;?。nu0::;1$:.ma tIOns of those words In the same capl tals are
staIIS1 ical oniccs rcspons1ble for producmg the sta tistICS for the Sys tem of
Na tlonal Accoun ts (SNA), thc bes t-Kno\vn SNA md ica tor, of coursc, IS
1he gross domcstIc product (GDP) The GDP has a much longer hlS tory
than indlca tOrs of R&D, such as gross domesuc expend i ture on R&D
(GERD) wluch, m tum, has been around longcr than the propensuy to
mnova te by firms Somesta tISIlCal offices ven ture mIO the realm ofsc iencc,
technolo窃and innovauon (STI) s ta tIS ilcs, whlch arc done on the margm
of ihc SNA They thcn pubhsh [he GERD/GDP ra t io wh ich the OECD
1abula tes for mcmber coun trics and some o thcrs. Th iS IS a league tablc
;;hi~h~-;;-co~rnges pol i tical leaders to set targe ts for 1heir coun t ry in terms
of R&D performed.

No t al i offic ial s1a t is tics come from sta tistical omccs. Some are ga thered
by pol icy deparunen ts and some from indu~ try as~oc ia1 io?s or research
i;stilute~. H~wever 1h is is done, there are those who produce est ima tes
for ind ica tors and those who use the indica tors for pol icy purposes. The
European Un ion target ofGERD/GDP ra tio of 3 per cen t (wi th 2 per cen t
from the bus iness sector) is an example, as is the new US targe t of more
than 3 per cenl set by Pres iden t Obama on 28 April 2009.
Wh ile 1here are pol icy-makers and sta tis t icians, they each have a l im i ted

understand ing of wha t the o ther does. Address ing th is is one of 1hc
objec1 ives of th is book. If the unders tand ing increases, the l ikel ihood of
m is in terpre ta tion of s ta tis t ics decl ines and the ir use in the pol icy process
becomes more e lfecl ivc. The sta t istician,vi ii begin to unders tand the
phrase,'The M i nister wan ls i t now', and the pol icy person w ill unders tand
the reason for the response of:'We canno t give you the R&D expend i tures
of 1he lop five firms in 1he coun try.'
The book is abou t innova t ion, i ts measuremen t , the use of ind ica tors

in pol icy and lhe pol icy learn ing tha t resu lts. There arc some recurr ing
themes. One is tha t ind ica tors o f innova t ion are no t much used in pol icy .
Tha t _ is not an or iginal observa tion, bu t i t is a d isturbing one. It may be
tha t innova1 ion indica1ors arc too new and tha t pol i t i ~ians and se.n ior
bure_au_cra ts are no1 ye t ready to use them. I t may a"lso be tha t there is no
~nc ind i~a tor 1hat really describes the innova t ion.system o f a country, and
tha t makes i i d i fficuh to produce a sound bile. The closes t would b~ the

Preface



Preface ix

propens i ty ofa firm lo innovate in a particular sector or indus try, bu t wha t
does tha t mean? The qual ified answer to tha t can be found in the book.
Another theme, much commen ted upon by my colleague An thony

Arundel al the Un i ted Na t ions Un iversity Maas t richt Economic and
Social Research and Train ing Cen tre (UNU-MERIT), is tha t more firms
are innova t ing than are do ing R&D. Th is is one of the more robus t resul ts
to come ou t of many years of surveying. ll even appears in a footnote of
the first ed i t ion of the Oslo Manual publ ished in I 992. Bu t where are the
pol icies tha t help firms tha t have to solve problems to survive, but which
do no R&D and canno t cla im R&D tax cred i ts or other R&D-related
support? The sugges t ion in the tex t is tha t if these firms were supported,
and growth was one of the objec t ives of the support package. they m ight
in fact grow. Larger firms have a h igher propens i ty to do R&D. This is
an ind irect approach to getting to the 3 per cent targe ts. I t also makes the
po in t tha t size of ftrm is a key variable for analys is
Then there arc the users of products who feel obliged to change them to

make them su i t their needs better; or i f they have a need which is not being
met by the marke t. they develop their own products to meet the ir needs
These can be consumers but they can also be firms tha t need to improve
their produc t ion process to pu t products on the marke t. These firms are
no t selling produc t ion processes, but they have to make them work to
survive.
Th is in troduces another h istorical theme in the book. ln 1987 a senjor

member of the Canad ian s ta t istical office, Statistics Canada vis i ted the US
Census Bureau where Gaylord Worden presented a survey ques t ionnaire
on the use and planned use ofadvanced manufacturing technologies. Th.is
was an inspired ques t ionnaire tha t took some years to develop, bu t was
easy for a plan t manager to fill out. A copy o「 the questionna ire found i ts
way to Ottawa and a pilot survey was done and publ ished on Thursday,
15 October 1987. The Canad ian press publ ished the s tory the following
day and the marke t crashed on 19 Oc tober, Black Monday. There was
no causal rela t ionsh i p , bu t compe t i t iveness became a pol icy goal in the
down turn and a decis ion was taken to do a full survey and for me to work
wi th Robert Tinar i a t the US Census Bureau to produce the firs t , and
the las t , Canada-US compa rison of the use of advanced manufactu ring
technologies in five indust ries. In all five, Canada d id not do as well 笃 the
US. Th is resul t provided mo t ivation for work a t the Canad ian depa rtmen t
respons ible for indus try pol icy for some years.

After the 1987 sun•ey, Eric von H ippcl published h is 1988 book which
identi fied the user, or cons ttmer, as the source of much innova t ion. As a
resu lt o「 th is, the manager of the 1989 sun•ey, Lou is Marc Ducharme,
added a ques t ion on the mod i fica t ion of the technologies tha t bad been
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adopted, by the users - the first measure of user innovat ion in o fficial
sta t istics tha t produced population estima tes of th is act iv i ty. The popula
t ion of technology adopters tha t wen t on to mod i fy the technologies was
s i gni fican t.
When the technology use survey was repea ted in 1998 there were

quest ions about technology mod i fica t ion and abou t the developmen t of
technologies by users tha t were not ava ilable on the market to solve their
production problems. Both act ivi t ies were s ign i fican t. When a technology
use survey was conducted for 2007. the same quest ions were there, and
th is t ime there was a pilo t follow-up survey wh ich asked a number of ques
t ions abou t how the users tha t mod i fied or developed the ir technologies
funded the act ivi ty and protected the in tellectual property tha t resul ted.
The in teres t ing find ing was tha t a s ign i ficant number o「user innova tors
chose to give the knowledge away, rather than to protect i t wi th in tel
lec tual property instrumen ts. Tha t ra ises some quest ions for in tellectual
property pol icy.
So far, the themes are the bringing closer toge ther of the policy

commun i ty and the measuremen t communi ty, the importance of non
R&D-pcrforming firms to value creation and economic growth, and the
s ignifican t role of the user innovator in the act ivi ty of innova tion. Wh ile
the three themes arc importan t, there are two overarch ing themes wh ich
expla in why i t is necessary to have a be tter understand ing of innova tion
and ofwha t governmen ts can do to make i t work bette r. Those themes are
avo id ing ecological and financial d isaste r.
There arc two aspects of th is; the first is to deal wi th clima te change

through innova tion and to save the planet and the h i gher li fe forms tha t
inhabi t i t , of wh ich the reader is an example. The second is to promo te
innovation tha t resul ts in econom ic growth, rather than the e~onom ic
decl ine now being exper ienced as a resu lt of innova t ion in financial serv
ice_s, and the rapid d i ffusion of the mone t i互d deb t products, un t il they los t
value and th_e market crashed. There are o ther reasons for understa~d ing
innova t ion, bu t these are h igh on the l ist

Understand ing innovation is no t just a matter of runn ing surveys and
f~e~ i~g the resul ts in to evidence-based policy. The innova tion sy;tcm is
globa~_complex, d)'nam ic and non-l inear in its response to pol icy i~tcrvcn
t io~.. This phrase is a le i tmotif in the book, along wi th th~ oth~r themes,
?nd i t poses a ch.allenge tha t is left to the nex t genera t ion. However, thcr~
1s a suggest ion abou t how to proceed.

Jack M~rburg~r came _to Ottawa in 2006 to the OECD Blue Sky II
Forum ·and pu t the case for the developmen t of a sc ience of sc i~n~e-;n-d
1nn?".ation po~ icy. 1:h~ idea is the crea tion of a new cross-d isc i pl inary
soc ial science tha t will improve the understand ing of the science ~t~o-li~;,
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in th is case the science o f science and innova t ion pol icy. As th is book is
abou t innova t ion, the focus has been on the crea t ion of a sc ience of inno
va tion po licy and the book lays ou t the componen ts o f a research agenda
tha t moves in the d订“:t ion of a ne｀飞cience.

F inally , the book comes a t a t ime when the OECD is developing i ts
Innova t ion S tra tegy, as is the European Un ion (EU) , wh ich is cons ide ring
an Innova t ion Ac t in 2010. These even ts should be seen no t as an end bu t
as s tep towards longer- tenn goals, to wh ich 廿1 is book is a con tribu tion
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H i ppe! and a paper on user innova t ion based on a survey run by Susan
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PART I

Issues and frameworks



1. A challenging world

INTRODUCTION

In 2009 when th is book was wr i lten, the economy was in recess ion and
people were as灼ng wha t wen t wron g . Pa rt o f wha t wen t wrong was
innova t ion in financ ial serv ices wh ich resu lted in the release or a11rac t ive
new products to the marke t. They d i ffused ra pidly and w idely and then
los t value. The rest is h is tory. a pa in ful h is tory for those who los t homes,
sav ings and bus inesses. As the first s igns of rccove l)'appear, the ques t ion
be in g asked is whe ther 伽scan happen aga in.
Th is book looks a t innova t ion, wha t i t is, how i t is measured, and how

po lic ies arc develo ped and implemen ted to su ppor t i t. In do in g th is. the
framework cond i t ions arc exam ined, l ike marke t regula t ion, and the cos ts
or do ing bus iness, to see how the presen t s i tua t ion could be avo ided.
However, framework cond i t ions are no t jus t the work of governmen t . as
cu lture and h istory con tr ibu te. The s tigma, in some coun tr ies, o f bank
ru ptcy is an example wh ich reduces the l ikel ihood or taking r isk.

Wh ile innova tion has been around s ince marke ts began, unders tand ing
1 t and the pol ic ies tha t su ppor t i t rema ins a challenge. Once the issues are
rev iewed, cons idera t ion is given to a research agenda for those people who
crea te innova t ion pol icy, im plemen t i t , measure the ac t iv i ty o f innova t ion
in the economy, and prov ide the s ta tis tics and ind ica tors wh ich are used
「or mon i tor ing and evalua tin g the e ffec ts o f pol icy in terve nt ion. The beuer
unders tand ing of innova t ion and innova t ion pol icy may resu lt in be tter
econom ic and soc ial ou tcomes from these ac tiv i t ies.

Pa rt I se ts the s tage 「or a d iscuss ion o f innova t ion, its measuremen t and
the use o 「 the resu lt ing ind ica tors as par t o f the pol icy process in Pa rt II
Chapter I makes the po in t tha t the d iscuss ion o f innova t ion and inno 呻

va t ion pol icy takes place in a global, com plex, dynam ic and non-l inear
sys tem, a phrase tha t recurs throughou t the book, and a t a t ime o f world
finan cial cr is is. The goal for mos t coun tr ies is to manage sus ta inable
produc t iv i ty grow th, dr iven by innova t ion, suppo rted by e ffec t ive pol icy.
Cha pter I also lays ou t a se t o「s tyl ized fac ts abou t the ins t i tu tions tha t
con tr ibu te to the ac t iv i t y of innova t ion to help s truc ture ques t ions tha t
the reader should be ask in g wh ile read in g the res t of the book. Chapter 2

3
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presen ts systems frameworks that organ ize many o「 the topics that have
to be cons idered in a d iscussion of innovation. Armed wi th the mo tiva
t ion for learning abou t innova t ion, espec ially in the presen t cl ima te of
rapid economic and social change, the styl ized 「acts to support poin ted
ques t ions, and the systems 「rameworks. the reader should be ready for the
follo,ving chapters.

Innovation and Susta inable Productivi ty Growth

Th is book is abou t innova t ion strategies for a global economy, their devel
opmen t , implemen tation, measuremen t and management . It was wri tten
in 2009 when there were econom ic and social impacts result ing from a
global financial crisis wh ich can, i tself, be J inked to innova tion in financial
services. It is also a t ime of global challenges following from changes in
cl ima te, the supply of energy, food and wa ter, and the re turn of inrect ious
d iseases tha t were thought to be under con trol.
Meanwhile, people in the industrial ized coun tries, who are expected

to deal with these problems, are age ing . They con trol the wea lth and
the knowledge needed to effect real change. As they age, knowledge is
being lo? and gov_ernmen ts _a_re _struggl ing, no t ju!t ＼邓h'.he cost of the
presen t financial crisis, bu t wi th the growing cos t o「caring for the ir age ing
popula t ions.

It is a time for act ion on the part o「 governmen ts when there are pro
gressively fewer productive people to support 山e act ion and pay for the
increas ing demand for soc ial services. Innova t ion, the crea t ion o「value
from knowledge, and a driver or econom ic growth if i t is well managed, is
seen as a way fonvard, bu t subject to a number o「constra i nts. Wi th rewer
people producing the knowledge needed to crea te value, innova t ion has to
del iver increased product iv i ty lead ing to econom ic growth. In view or the
global challenges orcl ima te change, and the l imi ted supply o「energy, food
and wa ter, the growth resul ting from innova t ion mus t bc sus ta inable. The
goal is susta inable product ivi t y growth, driven by innovat ion
The quest ion for governmen ts is how to promote innova t ion; a chal

lenge in i tself, and made grea ter by the need for the innova t ion to resul t
in sus ta inable product ivi t y growth. Th is in a global economy, a t a t ime
of rapid change, when i t is clear tha t innova t ion does no t happen in iso
lation bu t in a global, complex and dynam ic sys tem, tha t is non-l inear in
i ts response to pol icy in terven t ion. Non-l inear i ty here simply means tha t a
new pol icy i nte八，en t ion may no t resu lt in an expected ou tcome because of
the feedback loops in the system tha t l ink i t to other pol icy in ten•en t ions,
and 「ramework cond i t ions, in ways tha t are d i ffieu lt to pred ict.
The ques t ion 「or firms is how they engage wi th the other actors in the
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innova tion sys tem to ensure tha t the framework cond i t ions tha t resu lt
from cu lture, his tory and govemmenl regula tion are suppor tive o f inno
va t ion tha t w ill con tr ibu te to the goals o f the socie ty . F irms know hnw to
innova te.
Unders tand ing a global, complex, dynam ic and non-l inear innova t ion

sys tem su fficien tly to suppo rt pol icy in terven tions tha t resu lt in the rcal iza
L ion ofna t ional goals is a non- tr iv ial problem and one tha t th is book is no t
abou t to solve. The book is d ivided in to four Pa rts. and Par t I d iscusses
the issues and frameworks needed to presen t the problem. Par t II provides
a langua ge o f d iscourse and examines the role o f s ta t is t ical measuremen t ,
and the use o 「 tbe resu lt ing ind ica tors, needed to in form the d iscuss ion.
Pa rt III then looks a t wha t is be ing done w i th innova tion s tra tegies a t a
cr i t ical t ime in the world economy, and gives some tools for the ir develop·
men t. Par t IV ex tends the d iscuss ion of innova tion s tra tegies to inelude
the ir appl ica t ion in developing coun tries, and adds new topics to the d is•
euss ion to be addressed in the med ium term, and some topics tha t need to
be addressed in the short term. Then, a work programme is o ffered to the
people tha t develop and implemen t innova t ion s tra tegies
To con t inue w i th Par t I, the in ten t ion is to prov ide a h is torical con tex t

「or the presen t s i tua t ion, ra ise some questions abou t unders tand ing
the innova t ion sys tem - some o f wh ich can be addressed w i th ex is t ing
knowledge- and then to lay ou t the bas is for a d iscuss ion in tended to lead
to more work and a deeper knowledge o f the sys tem and how to influence
i ts behav iour

Recen t H is tory Lead ing to Presen t Needs

The world was a d i fferen t place in 1989. The Berl in Wall was abou t to
fall, to 「cveal econom ic and soc ial oppo rtun i t ies in Cen tral and Eas tern
European coun tries; the mob ile telephone had ye t to dom ina te the way
people l ived and d id bus iness; and the grow th o f Braz il, Ch ina and Ind ia
had no t ye t dom ina ted the econom ic deba te. Tom Friedman (2006) has
rev iewed th is per iod in depth, as well as the issues around cl ima te change
(Friedman 2008). Here only h ighl i gllls are selec ted to se t the s tage for a
d iscuss ion of innova tion and innova tion stra tegies.

S ince 1989. there have been many years o f grow th in the Organ iza tion
for Econom ic Co-opera t ion and Developmen t (OECD) coun tr ies, w i th
some slowdowns, a spread ing o f in fonna t ion and commun ica tion technol
ogy (!CT) in fras truc ture wh ich slowed or s topped a fter the do t com mel t
down wh ich began in November 2000, a rise and fall in the pr ice ofo il, and
a change in the ea t ing hab i ts o f people in the emerging econom ics as the
newly amuen t moved from grains to mea t as a pr inc i pal par t o f the ir d ie t.
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Cl ima te change became more of an issue, and b iofuels were in troduced to
reduce dependence on impo rted o il and, in pr inc i ple, to reduce greenhouse
gas em iss ions. As the firs t genera t ion of b iofuels came from ed ible plan ts,
the coupl ing of energy and food pol icies, along with the increased cos t
of transporting food, na tural d isasters, and the chan ge in ea t ing hab i ts,
resu lted in food shortages wh ich were though t to be a thing of the pas t
Fam ine had re turned.
The tragic even ts of 11 September 2001 transformed geopol i t ics and

made secu rity a pervas ive pr ior i t y . W ith global warm ing and civil unres t in
pa rts o fA frica, d iseases tha t were once though t to be under con trol began
to re turn, helped by the prevalence ofHIV/AIDS. World consumpt ion of
wa ter increased and sources van ished wi th increas ing tempera ture or were
degraded by indus t rial processes or human or an imal pollu t ion. Supply of
fresh wa ter became an issue, and no t jus t in developing coun tries. War,
pes t ilence and dea th con t inued as ma tters o f publ ic concern.

C lima te change, energy and food cos ts, and wa ter supply are global
challenges in the phys ical world wh ich a ffec t human heal th, pove rty and
equ i ty, and securi ty. Rev iewers o「d isasters o f the pas t , such as D iamond
(1997) and Wr i gh t (2004), would argue tha t much o f wha t the world is
now experienc ing has already been seen bu t on a smaller scale. The d i ffer
encc now is tha t the scale is global and the consequences of a global fa ilure
would be immense and could be term ina l. Avo id ing such 「a ilurc is why the
global challenges mus t be the princ i pal mo t iva tors o「be t ter innova t ion
lead ing to sus ta inable produc t iv i ty grow th.
There arc challenges in the econom ic world tha t ar ise from the inab il

lly o f the regula tory systems of the indus t rial ized coun tries to deal w i th
financ ial issues, an illus tra t ion o「wh ich is the subprimc cris is. The finan
c ial problems led to reduc tion in econom ic growth and con tribu ted to the
o ther chaUengcs faced by human i t y in 2009. Th is example makes the po in t
tha t innova t ion docs no t always lead to grow th; i t can damage the global
economy and the soc ie ty, and tha t is a mo tiva t ion for produc in g innov
汕on stra tegies tha t in the wors t case do no harm, and in the bes t case
resu lt in the ou tcomes desired.
The period s ince 1989 has been one o「rapid change, new produc ts and

processes; pract ices, and marke ts, have evolved and arc changing the way
bus iness is done. Na tural resource, manu fac turing and serv ice industries
are no longer local, bu t global, and there is a challenge in managing global
value cha ins tha t cross many jurisd ic t ions. There has always been innov
a tion in response to the oppor tun i t ies prov ided by change bu t the changes
of the las t two decades have been unpreceden ted in the speed w i th wh ich
they have occurred. Th is poses ano ther challenge, and tha t is to under
stand how innova t ion ac tually works, locally and globally, and how i t
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changes w i th t ime. Knowledge o f the process of innova t ion can contribu te
to well-being and help people, and the ir governmen ts, to address global
challenges

However, unders tand ing innova t ion and the dynam ics of change. and
harnessing tha t knowledge, is no t simple and i t is no t clear tha t the expcri 
cncc o f the pas t provides gu idance for the fu ture. John Marburger. who
was the sc ience adv isor to US Pres iden t G.W. Bush. po in ted ou t tha t : • in
the face of rapid global change, old correla t ions do no t have pred ict ive
value'(Marburger 2007). Th is means tha t to address the challenge more
has to be learned abou t how innova t ion happens. Chris Freeman and
Luc Soe te (2007) have suggested tha t: ' the l ink be tween the measuremen t
of na t ional ST! [sc ience, technolo窃and innova t ion] ac t iv i t ies and the ir
na t ional econom ic impac t , wh ile always subjec t to deba te, pa rt icularly in
the con tex t o f small coun tries, has now become so loose tha t na t ional STI
ind ica tors are in danger o f no longer prov id ing relevan t econom ic pol icy
ins igh ts'. Bo th observa tions pose challenges to those t rying to understand
the ac t iv i ty o「 innova tion su fficien tly to inform the pol icy process. Bo th
were made a t the OECD Blue Sky II Forum in 2006 wh ich was held
to develop new ind ica tors and measuremen t me thods to improve the
unders tand ing of innova tion (OECD 2007a).

Under the Swed ish European Un ion Counc il Pres idency, the Lund
Declara t ion'was issued follow ing a conference o f 400 researchers and
pol i t icians in Lund, as a response to the challenges jus t d iscussed, and i t
opens w i th the s ta temen t tha t:'Europe must focus on the grand challenges
o「our time'. The Lund D心laralion is abou t research, no t abou t innov
a t ion, bu t the proposals are also relevan t to innova t ion. The three lead ing
po in ts o f the Declara t ion are the follow ing:

o European research must focus on the Grand Challenges ofour time moving
beyond current rigid thema t ic approaches. Th is calls for a new deal among
European inst i tu t ions and Member S ta tes. in wh ich European and na t ional
ins trumen ts are well al i gned and coopera tion bu ilds on transparency and
trus t.

• ldcn tirying and respond ing to Grand Challenges should involve stakehold
crs rrom bo th publ ic and priva te sec tors in trnnsparcn t processes tak ing
in to accoun t the global d imens ion.

• The Lund con ference has sta rted a new phase in a process on how to
respond to the Grand Challenges. I t calls upon the Counc il and the
European Parl iamen t to take this process forn•ard in pa rtnersh i p wi th the
Comm iss ion

These po in ts make clear the im portance of al ignmen t of pol icy ins tru
men ts, the need for involvemen t of s takeholders from the priva te and
publ ic sec tors, and the sta rt o f a new phase in respond ing to the'Grand
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Challenges'. Pol icy ali gnmen t , and h igh-level d ialogue, :vii i _recur_ in subse
quen t chapters o(the book. To discuss the p_roblems of pol i~y al ignment,
,~hether i~nova t ion policy or research pol icy, in a complex system, a
systems approach is needed

A Systems Approach

The systems approach is ideal for understanding t_he a_cti vities of the actors
in th~ system, their l inkages and the ou tcomes of their act ivi t ies and l ink
ages, lead ing to economic and social impacts. I t is a means of classifying
the componen ts and also is a bas is for th inking abou t dynamics and feed
back-loops. In Chapter 2, the systems approach is presen ted as an aaalyti 
cal tool, not as the basis for a theory of innova t ion.

In Chapter 2, another system is presen ted wh ich preda tes this d iscus
sion of innovation by decades and which is used for presen t ing a macro
view of the economy (bu t not of the welfare of the society), the System of
Na t ional Accoun ts (SNA). The SNA is part of the d iscussion here as i t
has an es tabl ished se t ofdefin i t ions and practices, cod ified in manuals and
used throughou t the world to produce in terna tionally comparable da ta for
吵ca tors such as gross domest ic product (GDP), infla t ion, employmen t ,
trade and inves tmen t. The SNA ind ica tors support evidence-based fiscal
and mone tary pol icy and are used by finance departmen ts and central
banks; by econom is ts, generally in their research; and in econome tric
models on which economic pred ict ions are based. The innova t ion commu
n i ty has a long way to go before the work of the governmen t departments
of educa tion, research, technology or tra in ing can be informed by such
a well-establ ished set of ind icators, and a commun i ty of scholars able to
work wi th them to draw inferences and provide pol icy adv ice. However,
indica tors, models and informed advice are not the ul t ima te goal for the
innova t ion commun i t y, given tha t the curren t financial cr isis happened
wi th all of tha t mach inery in place. The goal is to address the global
challenges, to improve social welfare, and to avoid ge t ting i t wrong .

Language and Learn ing

ln Part ll, the definit ions of innova t ion, and rela ted terms, are presented
so tha t an innova t ion sys tem can be d iscussed in an unamb iguous manner.
The developmen t of a language of d iscourse s impl i fies the exchange of
ideas, bu t first the language has to be developed, di ffused broadly, learned
and used.
The place where the concepts and defin i t ions of innova t ion and the

in terpre ta tion of da ta on innova tion evolved and were cod i fied was a t
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the OECD in the Work ing Par ty o f National Experts on Sc ience and
Technology Ind ica tors (NESTI). The s to ry is told in grea ter de ta il in
Chapter 3, bu t the po in t to be s tressed here is the evolu tion. s ince the
star t of d iscuss ions of how to measure innova t ion in the la te 1980s. o f a
language to descr ibe innova t ion and de fin i t ions wh ich suppo rted the col
lec t ion o f da ta through surveys, from adm in istra tive sources and from
case s tud ies, The Oslo Manual, wh ich was or iginally an OECD manual,
became w i th the second ed i t ion the jo in t respons ib il i t y o f Euros ta t, the
European Un ion (EU) s ta t is t ical o ffice, and the OECD, As a resu lt the
manual, and the language, are used in all EU and OECD coun tr ies as
well as in some observer coun tr ies tha t par t ic ipa te in the work o f rhcsc
orgamzallons,

Language is no t s ta tic, and as the ac t iv i ty o f innova t ion was probed
through innova tion surveys, of wh ich the Commun i ty Innova tion Survey
{CIS) was the ma in example, the language, and i ts doma in o f appl ica t ion
evolved, W i th the th ird ed i t ion o f the Oslo Manual (OECD/Euros ta t
2005), the dc fin 山on had four componen ts, add in g organ iza t ion and
bus iness prac t ices, and marke t developmen t , to the o riginal two wh ich
were produc t and process innova tion, As wel l. non- technological innov
a t ion was added to technological innova t ion, The doma in o f appl ica tion
ex tended to the en t ire marke t economy, hav ing s ta rted w i th jus t manu
fac tur in g in the 1990s, The survey ac t iv i t ies, wh ich use the concepts and
de fin i t ions of the Oslo Manual (OECD/Euros ta t 2005), arc desc ribed in
Chapter 4,
The evolu t ion o f the langua ge was a grou p learn in g exerc ise, in fonned

by the survey resu lts d iscussed a t NESTl and Euros ta t mee t ings and by
the solv in g of techn ical problems. The langua ge was also in fluenced by
the need to be ablc to in form the pol icy process a t the end o f the da y. The
hope was also tha t pol icy learn ing would keep pace w i th the developmen t
of the surveys and ind ica tors, and tha t there would be a recogn i tion tha t
innova t ion pol icy goes beyond research and developmen t pol icy. The use
of ind ica tors in the pol icy pro心ss is d iscussed in Chapter 5 where the po in t
is made tha t the broader d iscourse, and learn ing process, has go t a long
way to go be fore innova t ion is a topic for popular d iscuss ion.

Innova tion S tra tegics, Com ponents and Coord ina t ion

ln Chapter 6, there is a rev iew o fwba t is go in g on to respond to the need
for more e ffec t ive innova tion s tra tegies and the plans o f the Comm iss ion
o f the European Commun i t ies (CEC) and of the OECD are reviewed.
As the work of bo th the CEC and of the OECD arc ·works in progress'
no de fin i t ive commen ts can be made, bu t tJ1e two processes, wh ich arc
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qu ited邮rent , can be compared. The Strategyfor Americ如l1111ovat1011
(Exc-cutivc Office of the Presiden t 2009), released in September 2009, is
men t ioned briefly.
The d iscuss ion of the work of the CEC and of the OECD leads to a

review in Chapter 7 of wha t a possible set of componen ts of an innov
at ion s trategy could be. Then, in Chapter 8, the quest ion is how these
components, or a subset of them, could be coord ina ted by governmen t(s)
to del iver an effect ive stra tegy or stra tegies. These observat ions are based
on coun t ry experience, no t on a theore t ical pos i t ion. If there is a single
find ing tha t emerges, i t is tha t there is no single solu t ion to the crea t ion of
an innovation s tra tegy.

Broadening the Horizons and Nex t Steps

Part JV goes beyond the d iscussion ofwha t is happen ing now in developed
economies and addresses the place of innovation strategies in developing
coun tries, as they are part of the global economy and a vulnerable part of
the global society. In add i tion, a series of topics are examined wh ich take
the discussion beyond wha t is now being done in producing and apply
ing innovat ion strategies. Th is includes publ ic sector innova t ion, already
eviden t in the response to the financial cris is, and the need for a new social
science, the science of innova t ion pol icy.
The d iscuss ion of the science of innova t ion pol icy is based on the call by

Marburger for a Science of Science and Innova t ion Pol icy (SciSl P) wh ich
is now a programme of the US Na tional Science Foundation. As'science'
is qu i te d i fferen t from' innova t ion', Chapter 10 focuses on the science of
innova t ion policy and argues tha t th is work is essen t ial i f there is to be an
understanding of a global, complex, dynam ic and non-linear innova t ion
system sufficien t to support pol icy learning and effect ive interven t ion in
the med ium term. Th is understand ing is also necessary to give min is ters
responsible for aspects of innova t ion better adv ice than has been received
by finance m inisters and cen tral bankers for decades. Th is is a s i gn i fi 
can t goal, as m in isters of innova t ion are there to resolve the global and
local challenges wh ile m inis tries of finance and cen tral banks are there to
provide the fiscal and mone tary s tab il i ty to support the work needed to
ach ieve the goa l.

Wha t should be done in the med ium and the short term prov ides an
agenda for future work in Chapter 10. Chapter 11 turns to the people who
deal with innova t ion pol icy, analys is and measuremen t , and offers them an
agenda in tended to bring a coheren t approach to work on the subjec t of
innovation pol icy and its understand ing .
A reader wi th an in teres t in pol icy can go d irectly to Parts Ill and lV,
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bu t all o f the d iscuss ion of the ev idence needed for e vidence-based po licy
is in Pa rt I I. and pa rt o f the underlying v iew in the tex t is tha t the cornmu
n i t ies o 「 pol icy-makers and ind ica tor producers should overla p and learn
from one ano ther to avo id the was te of survey r_csuhs t_ha t are never used,
or pol icy targe ts tha t can never be ach ieved w i thin exis ting soc io-econom ic
and phys ical boundar ies. Earlier thoughts on these issues may be found
in Baczko (2009), Earl and Gau lt (2006), in Ch inese in Gaul t (2004), and
in Spanish in Gau lt (2008a). Gaul t (2009) prov ides a v iew of innova t ion
s tra tegies in Russ ian

SOME STYLIZED FACTS ABOUT INSTITUTIONS
AND INDIVIDUALS

The reader is encouraged to re flect on some find ings from work on
innova t ion measuremen t and pol icy tha t should be well kn0\\'11 to the
expe rienced prac t it ioner, bu t migh t no t be to the po licy analys t or survey
statis t ie ian embarking anew on th is subjec t. These fac ts should be kept in
m ind when read ing th is tex t and arc useful 「or ask ing prob ing ques t ions
w!1 ich th is tex t , or _0~1c_rs, may no t be _able to answer. _Cr i tical question ing
of the concepts, de fin i t ions and ev idence is pa rt o f language develop
mcn t , learn in g and change. In wha t follows, the focus is on the firm, bu t
educa t ion, governmen t and insti tu t ions are men t ioned.

F irms

One place where innorn t ion ha ppens is in firms
F irms produce a new produc t (good or a serv ice) and pu t i t on the marke t.
I t in troduces a new produc t ion or del ive ry process and i t is the finn tha t
changes i ts organ iza t ion or adopts new bus iness prac t ices or develops new
marke ts. In wha t follows, process innova t ion includes any or all o f the
ae t iv i t ies in the prev ious sen tence. Ind i viduals produce product innova t ion
and there is work on publ ic sec tor innova t ion. The po in t is tha t innova t ion
ha ppens in firms, bu t th is is no t the only place where innova t ion happens.

F irms arc connec ted to o ther ins ti tu tions
F irms buy goods and serv ices, h ire people. conve rt inpu ts to ou tpu ts
and sell the resul ts to o ther ins t i tu t ions, includ ing firms and households.
Governmen ts collec t taxes from and prov ide incen t ives to firms. They also
se t and en force rules. Un ivers i ties and research ins t i tu t ions prov ide h ighly
qual币ed people and knowledge. The educa t ion sec tor prov ides the tra ined
people who make up mos t of the labour force. Descr ibu1g the ac tors, the
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act iv i ties. the linkages and the ou tcomes of the activ i t ies and l inkages is
why the sys tems approach in Chapter 2 is needed

Firms arc constra ined
Firms operate in a mu lt i山mensional box, the wallsofwh ich are formed by
available inpu ts, cu lture. infrastruc ture, loca t ion, h istory and regula t io~.
Some simple examples are the inab山 ty of a firm to double i ts research
and developmen t (R&D) ac t iv i t y i f the researchers are no t there to be
h ired, or to sell i ts genetically mod i fied food products to coun tr ies tha t
regula te against their imports. Other examples will be developed in the
tex t. Modelling of the system to include cons tra in ts, bo th phys ical and
inst i tut ional, is d iscussed in Chapters 2 and 10.

Most firms are SIVlEs
As most firms arc small or med ium-sized en terprises (SMEs), s ize 1s a
useful analy t ical var iable. For understand ing fmn behaviour, the reader
as analys t should d istinguish between firms wi th zero employees, such as
academ ics act ing as consultan ts and nann ies sell ing their serv ices to house
holds, and firms wi th employees. In Canada, there are abou t I m ill ion
firms w i th employees and ano ther mill ion w ithou t employees. Pu t them
toge ther and a skewed d istribu tion becomes even more skewed.

For a total popula t ion of firms wi th employees, expect 98 per cen t to
have fewer than 100 employees, 95 per cent to have fewer than 50, and
88 per cen t fewer than 20. These arc approx ima te figures and w ill vary by
coun t ry and by sector, bu t the reader should know what they are for their
own coun try so tha t they can ask ques t ions about firm-level analys is

Readers wi th access to coun ts offirms and employment for the ir country
may wish to t ry fin ing the following equa t ion to the da ta:

N(E) = N1E飞

where N is the number of firms wi th £ employees, N, is the number of
firms,vi th I employee (a large number), £ 2: I and CL is a cons tan t. Th is is
a power law and i t prov ides a useful way of SIOring the in forma t ion abou t
numbers of firms and employees.'

Large firms are eomplex
By the t ime a finn becomes large (250 employees or more is one de fin i t ion,
500 or more is ano ther), i t may have more than one place where i t does
its bus iness, i t may engage in more than one indus tr ial ac t iv i ty and i t may
have aet iv i t ies ou tside of the coun t ry . I f i t operates in several coun tries i t
is a mu lt ina t ional en terprise (MNE). The terms used to descr ibe a firm,
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and i ts componen ts, chan ge w i th the indus trial class ifica t ion used in the
coun try. Th is w ill be elabora ted upon in Chapter 4. bu t the fac t to re ta in is
tha t large firms, w i th large turnover,'ac tive in several indus tries in several
coun tries, are complex en t i t ies, d i fficul t to unders tand and they can d is to rt
s ta t is t ical analyses i f thcy are no t trea ted correc tly. It is for th is reason tha t
some ind ica tor reports use only da ta on SMEs. The resu lts may ignore
abou t hal fof the to tal turnover (revenue) in the indus try, bu t the sta t is t ics
arc s imple

More firms innova te than do R&O
The d i fference be tween the propens i ty to innova te and the pro pens i ty to
do R&D is size dependen t. Large firms, on the whole, innova te and do
R&O. For med ium and small-sized firms the d i fference is qu i te s i gn i fican t
and has im pl ica t ions for innova t ion s tra tegies such as those tha t deal w i th
the crea t ive des甘uc tion o f the Schum peter Mark I regime (SMEs) and the
crea t ive accumula t ion o f knowledge of the Schum pcter Mark II regime
(large incumben ts}, and the balance be tween the two. Tl五s is d iscussed in
Cha pter 8.

Bus iness R&O is concen tra ted
Therc are a few firms tha t do mos t o f the R&D in a coun try. In Canada,
75 firms do hal f the R&D, and abou t 19 000 firms do the o ther hal f. Th is
has im pl ica t ions for how R&D pol icy, as pa rt of innova t ion pol icy, could
be done

S pace matters
A firm in a major ci ty has access to more resources-human, infras truc ture
and ma ter ial - than firms in more isola ted regions. Th is is re flec ted in the
innova t ion clus ter l i tera ture.

T ime ma tters
The l i fe t ime of firms varies from indus try 10 indus try and the vola t il i ty
resuh in g from the b i rth and dea th ra te o f firms is a factor in innova tion.
The t ime requ ired to s tart a firm or 10 take i t in to bankru ptcy are also
fac tors. The speed w i th wh ich a firm can respond to marke t oppo rtuni t ies
is a key fac tor in innova t ion as i t re flec ts the ab血y o f the firm to learn, to
change as a resuh o f learn ing. and to ga in marke t share.

Learn ing ma tters
F irms learn d i lfercn tly in d ilTcrcn t circums tances and learn ing is s ize
dependen t. As d iscussed in Cha pter 5, there arc d iscon tinu i t ies in know!
edge mana gemen t prac t ices used by firms as they increase in s ize and such
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d iscon t inu i t ies do not just apply to knowledge managemen t. Where these
d iscon t inu i ties occur is cri t ical to how the firm is able to innova te.

How firms inno,·a te matters
Firms can be producer innova tors or process innova tors, or both, and
recall tha t · process'here includes firm organiza t ion, managemen( prac
t iccs and market development as well as product ion and del ivery of the
product.
Product innovating firms pu t new goods or services on to the marke t.

The information needed for the innova t ion may ori gina te en t irely wi th in
the producer firm. Th is is producer innova t ion. However, once the
produc t is sold to a customer, informa t ion flows can occur through service
agreemen ts, vis i ts from sales and market ing s taJT, or by customer- in i t ia ted
exchange such as complaints and requests for upgrades or for related
goods or services. In every innova t ion survey users or customers rank h igh
on the list of sources of informa t ion for innova t ion. In some circles t伍s is
referred to as ·user-driven innovation'. User knowledge flows to the pro
ducer and better products resul t,'driven'by the user

When users provide prototypes or complete sets of plans for the pro
ducer, and the producer bases a new or s ign i ficantly improved product
substantially on these inpu ts. then users, and not producers, are the inno
va tors. In tha t case the appropria te term is'user innova t ion' (product) .
Types of product innova t ion are summarized in Table 1.1.
Process innova t ion is d i fferen t. A process is changed to solve a problem

in order to ge t a product to market. It is an act ivi ty tha t is in ternal to the
firm. bu t the process technologies or pract ices could be products sold by a
producer finn. In fact , in most cases they are. The types of innova t ion are
summarized in Table 1.2.
Wha t is d i fferen t in the case of user innova t ion is wha t user innova tors

do wi th the in tellectual property (IP) tha t they crea te when they mod i fy
or develop a process. There is evidence, d iscussed in Chapter 5, tha t user
innovators in some cases give away the in tellectual property, and th is has
impl ica t ions for i ntellectual property pol icy as part of innova t ion policy
Producer innova tors have a higher propensi ty to protect in tellectual
property us ing conven t ional IP instrumen ts.

Educa t ion Sector

The educa tion sector will appear throughou t the book, bu t from the
perspect ive of st yl ized facts the po in ts to re ta in are tha t the educa t ion
sector produces most of the labour force as well as the h ighly qual i fied
personnel, bu t bo th groups make s i gn i fican t con tribu t ions to innova t ion.
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Table I. I Product i111101,a t io11 defi11 it io11s

一、．一I

In pu ts for produ ct innova tion

Producer only
In forma t ion from producer

Producer and use r.
Informa t ion from user
Pro to t ype or blueprin t from user

Typeo 「 innova11on

Produ父r innova t ion (produc t )

User-d riven produc t innova t ion
User innova t ion (produc1)

T{Jble /.2 Process i1111ova t io11 defi11 it io11s

In pu ts for process innova t ion

User buys a process innova tion-
enabling produc t from producer

User uses the produc t lo crea te an in
house proecss innova tion

User mod i fies the produe t and uses i t to
crea te an in-house process innova t ion

User develops a process innova t ion-
enab ling produc t and uses i t to crea te an
in-house process innova t ion

Typco 「 innova t ion

Producer-dr iven process
innova t ion•

User innova t ion (process)
Mod ifier

User innova t ion (process):
Developer

Note: • The produc t may or may no t be an innovat ion for the producer. It c:,n be an
inno,at ion for the,ser i f i t is new to the firm and is in trod,ecd in the 丘 fcrcncc 尸n o<l o f
the survey th at is meam ing 山cac t i叽y o f innova tion.

The educa t ion sec tor also crea tes knowledge wh ich ca□ be made freely
ava ilable through publ ica tion, or i t can be commerc ialized and sold.
Knowled ge also flows through gradua tes who embody knowled ge and
through consu ltancy wh ich ma y be unde rtaken by s ta ff

Governmen t Sec tor

The governmen t sec tor is respons ible for bu ild ing and ma in ta in in g some
o f the boundaries o f the innova t ion sys tem. IL canno t deal w i th all of the
boundar ies as, in a global econom y , some canno t be con trolled by s ingle
governmen ts. Regula t in g global financ ial marke ts is an exam ple. The gov
ernmenl con trols the now of people throu gh imm igra t ion pol icy , and ac ts
d irec tly to su ppo rt innova t ion through gran ts, con trac ts or con tr ibu t ions,
or ind irec tly through tax incen t ives and regula t ions. I t also is the source
o f new pol ic ies and the订 im plemen tation, and tha t makes the governme□ t

sec tor key to tbe d iscuss ion.
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Governmen ts, and other publ ic insti tu tions. can engage in innovation
act ivi t ies, bu t th is d iscussion is left to the sect ion below on'Other 「orms of
innova t ion'and to Chapter I 0.

lndh•iduals

Ind ividuals are sources of innova t ion. Their views on consumer prod
ucts are sough t by producers as part of improving their product. In th is
role, the consumer is involved in user-driven innova t ion (sec Table I.I ) .
Ind ividuals are also innova tors. They can change a product to su i t their
needs or crea te a new product.
The question. then, is wha t they do wi th the knowledge ga ined as a

resu lt . If they presen t i t to a producer as a protolype or a blueprin t , th is
is a case of user innova t ion (Table I.I ) . However, they may share their
innova t ion among the members of a commun i ty of pract ice. Th is takes
the act ivi ty beyond the bounds of innova t ion as there is no conven t ional
market. This is a sim ilar conceptual issue to tha t found in deal ing wi th
publ ic sector innova t ion, and i t is d iscussed aga in, along wi th publ ic sector
innova1ion, in Chapter 10.
The poin t to reta in is tha t users (consumers) play key roles in innov

a t ion. They contr ibu te to user-driven innova t ion and user innovat ion.

OTHER FORMS OF INNOVATION

User Innova t ion

User innova t ion in !inns is seen in the s ta t ist ics for process innova t ion
There is also user innova t ion in respect of products . Th is should be d istin
gu ished from user-driven innova t ion which recogn izes the user as source
of informat ion wh ich is a key inpu t to producer innova t ion

End users may bring their product innova t ion back to the producer m
the hope of having a be lier product produced, or they m igh t share the
knowledge of how to create i t among a commun i ty of pract ice (surgeons
developing new opera t ing tools, for example). The quest ion is: how large
is th is activ i ty and wha t are the impl ica t ions for innova t ion pol icy? Th is is
cons idered further in Chap ter 10.

Public Sector Innovation

Mosto「 the tex t deals wi th innovat ion in firms and the problems o f gelling
products to marke t. However, all of the act iv i t ies tha t con tribu te to
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innova t ion, such as R&D, capi tal investmen t. tra in ing and development.
and acqu is i t ion o f in tellec tual property can be, and are, done in the publ ic
sec tor. The publ ic sec tor in a number of coun tr ies ac ted qu ickly, and in
unconven t ional ways, to resolve some o f the problems be in g caused by the
financ ial cris is. There is no ques t ion tha t the publ ic sec tor can engage in
innova tion ac t iv i ties as presen ted in Chapter 3. The ques tion is whe ther i t
can formally engage in the ac tiv ity o f innova t ion. Th is ques t ion is be in g
addressed in coun tr ies tha t wan t to see pub lic sec tor rc fonn, w i th new or
im proved produc ts or new or improved processes be ing used, w i th be t ter
ou tcomes for the users o f publ ic goods and serv ices and be lier use o f
publ ic resources. As th is is a rela tively new area in the innova tion bus iness.
i t is d iscussed in Chapter 10 and the ques tion is how the two s treams o f
pr iva te sec tor and pub lic sec tor innova t ion w ill be brough t toge ther, and
the knowled ge cod i fied and used to in form fu ture pol icy.

So cial Innova t ion

The OECD LEED Forum on Soc ial Innova t ions (OECD 2008a) looks
a t'soc ial innova t ion' in the con tex t of local econom ic and employmen t
developmen t (LEED) bu t th is has no t led to a manual w i th de fin i t ions
of soc ial innova tion or gu idel ines for the collec t ion and in te rpre ta t ion o f
da ta, due in pa rt to the appl ica tion dependence o f the ac t iv i ties and the
呻cu lty of d is till in g a common se t o f prac tices, and measures o f l inkages,
ou tcomes and im pac ts. The d is tinc t ion be tween econom ic innova t ion,
wh ich is the prov ince o f the Oslo Manual, and soc ial innova t ion, is tha t
the'la tter deals w i th im proving the wel fare o f ind iv iduals and commun i ty
through em ploymen t , consumption or par tic ipa t ion, i ts expressed purpose
be ing to prov ide solu t ions for ind iv idual and commun i ty problems'
(OECD 2008a). The commun i ty focus o f the work on soc ial innova tion
could suppo rt analys is o f soc ial im pac ts o f innova t ion in commun i ties and
th is could have d irec t appl ica t ion in work in developin g coun tries. The
in teres ted reader is re ferred to the re ference prov ided, as the subjec t o f
soc ial innova tion is beyond the sco pe of th is book.

DEVELOPMENT

V i rtually all of th is tex t can be applied in developing coun tr ies, as the
em phas is throughou t is on innova t ion based on knowledge from any
source and no t jus t on knowled ge formally crea ted through R&D
However the con tex tual issues arc d i fferen t. The global challenges are
hav in g a grea ter im pac t in developing coun tr ies than in the developed
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countries. a t least up 10 now. Urban iza t ion is changing the development
landscape as more people l ive and work in c i t ies,_ bu t agr icul ture is still
a drivin.g force in developmen t , especially when viewed as a knowledge
based industry.
Gell ing in~ova tion strategies righ t in developing coun tri_es_ is cri t ical as

innovati.;-n is pa th-dependent and the wrong pa th can resul t in s i gnifican t
ou tcomes, such as the d i fferent pos i t ions of the econom ics of Argentina
and the US a fter more than a cen tury of d ivergence. Getting innovation
stra tegies r i gh t requires governmen ts and other publ ic inst i tutions to
develop the capac i ty to learn and use the language needed to talk abou t
innova tion and abou t innova t ion strategies, and to develop the capac i ty
to implemen t the stra tegies. The need for these capac i t ies is not pecul iar to
develop ing coun tries bu t acqu iring them is more urgen t.

SUMMARY

Th is book is about innova t ion, the language used to d iscuss i t , the stra t
egies used to promote i t , and about some of the areas i nto wh ich the d is
cussion should be going, such as innovat ion in develop ing coun tries and
publ ic sector innovation. The focus, for most of the book, is on how firms
can be supported in creating value and bringing i t to market. As a resul t ,
there is little d iscuss ion of sc ience pol icy or of research po licy. Innova tion
is abou t markets.

It is worth mak ing the poin t tha t R&D is not innovat ion until i t connects
to the market , and ne i ther is paten t ing nor publica t ion. Th is immed ia tely
in troduces size as an importan t var iable for understand ing innova t ion as
i t is the large firm tha t is more l ikely to do R&D, to pa ten t ( in some indus
tries, as no t all use pa ten ts), to pub lish and to innova te. The s tudy of large
firms is qu i ted市i:rcn t from tha t of the 98 per cen t , or so of firms tha t are
SMEs, and for these firrns,_more innovate than do R&D, and the challenge
is to support more successful innova tion and growth in fl.rm size lead ing 10
the undertaking of R&D as a na tural ou tcome of an innova t ion stra tegy.
Th is is qu i te d i fferen t from promo t ing R&D and then ask ing why more of
i t is not commercialized.
A recurring theme in the tex t is the role of the user in innova tion. Er ic

von Hi ppcl (198~, 2005) bas been s tudying th is for decades ou ts i cje of the
mains tream o「 the Oslo·Manual discourse and i t is clear tha t consumers
(end users) are not just sources of informa tion for innovation bu t they
are also innova tors who change the ir products to su i t the ir needs. The
same occurs for process innova tors, as some users mod i fy the ir technolo
gies to make them do wha t is needed be lier and others develop process
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technologies in the absence ofa solu tion 10 the ir problem be ing ava ilable
on the marke t. Whal user innova tors do w i th the ir in tellec tual pro perty
ra ises some ques t ions for in tellec tual pro pe rty pol icy as par t o f innova t ion
pol icy .

Cha p ter IO o ffers some concre te sugges t ions for work to be done in the
med ium and the short term. and the princ i pal sugges t ion is tha t innov
a t ion s tra tegy, as o pposed to science s tra tegy, should be the focus o f h呻
level, mull isec tor and ongo ing d iscuss ion w i th a v iew to the promo t ion
of innova t ion and sus ta inable produc t iv i t y grow th in response to global
challenges.

Cha pter 11 ass i gns some further work to be done by the reade r.
A ppend ix A prov ides webs i tes and d订心 t ions to suppo rt fu rther read ing
beyond wha t is c i ted in the References. For the reader w i th access to
m icroda ta, or w i th resources to commiss ion work by someone who has,
A ppend ix B presen ts some da ta projec ts, mos t of wh ich could be re pea ted
w i th curren t da ta. The resu lts would con t ribu te to d iscuss ions o f in nova
t ion, innova t ion pol icy and the sc ience o f innova t ion po Licy.

NOTES

I. The ru11 "" or the Lund Declara tion can 比 found a t: h ttp1/叭邓•.sc2009.cu/polo poly_
rsll.84601mcn u/standard/filc11und_dcclara t ion_/inal_vcrs ion_9_july.pdL

2. The power law, or comb in at ions or power laws. tum u p in m邸y sta t is匹I desc rip t ions.
还Flor ida (2002) on Z ip白Law and the rela tionsh ip be tween the number o丘i t ics and
the s ize or ci ties; sec also AAAS (2009).

J.'Turnover' is u沁d in Europe and there ~ some d iscuss ion nbou t wh at to u丈 in o ther
coun tries. A t S ta t i st ics Ca 『mda'rc,cnuc' is used in inno,a t ion sun•cys. Opera t in g
rc ,cnuc would make i t clear th at only revenue from operating the bus iness""'c平丈 tcd,
ns to tal rc ,cnuc could include in terest and d iv idends. The tern,'sales has been used
in some sun-eys, where the obj 亡c t i,c has 比叩 to iden t iry the value or sales tha t can be
a ttr ibu ted toa nc认，or s ign i fican tly improved product . In the tm. the tenn' turnover 认'ill

be used.



2. A systems approach

INTRODUCTION

Chapter I ra ised issues tha t mo t iva te the need for a better unders tand ing
of innova tion, of innova tion pol icy and of the use of sta t is t ical ind ica:
tors in support of these act iv i ties. The challenge is deal ing w i th, i f not
understand ing, a global, complex, dynamic and non-linear system. Th is
chapter lays ou t a systems approach to th is w i th two objec t ives. The first
is to provide a means of class i fying the phenomena tha t arc dr iving the
issues d iscussed in the tex t . The second is to prov ide a bas is for d iscuss ing
dynamics and the importance of mode lling the sys tems as a s tep towards
understanding dynamics, and us ing th is unders tand ing to encourage
pol icy learn ing through scenario analys is.

A systems approach to econom ic and social systems has been pa rt of
the economic li tera ture for a long t ime. Herbert S imon (1996) and Jay
Forres ter (1971) applied sys tems theory and dynam ic analys is to many
problems and shaped the thinking of genera t ions of gradua te s tuden ts.
Forrester used a dynam ic sys tems model to suppo rt the work of the Club
of Rome projec t , Lim i ts to Grow th (Meadows e t a l. 2004), wh ich gave r ise
to subsequen t systems analys is and pol icy deba te.
As models evolved, and more da ta were requ ired to popula te the var i 

ables in the models, a tten t ion was given to impos ing phys ical cons tra in ts
on the models so tha t they could not produce scenar ios tha t requ ired the
consump t ion of more na tural or human resources than were phys ically
ava ilable. Th is was the subjec t of a UN Sta t is t ical O ffice project (Ayres
1978) and projec ts elsewhere (Gaul t e t a l. 1987)
A t abou t the same t ime the innova t ion sys tems approach was develop

ing (Lundvall 1992; Freeman 1987; Nelson 1987, 1988, 1993; Nelson and
Win ter 1982; Po rter 1990), giv ing rise 10 the l i tera ture on na t ional system
of innova t ion, regional systems of innova t ion and innova t ion clus ters, or
local sys tems of innovat ion. Fagerberg e t a l. (2004) provide a rev iew o f the
approaches; an earl ier v iew is found in Dodgson and Ro thwell (1994) and
a new handbook of innova tion is an t ic i pa ted in 2010 (Hall and Rosenberg
2010).

In the curren t s i tua t ion, all of the world econom ies are l inked by flows

20
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o f goods, serv ices, capi tal and people. In the Euro pean Un ion (EU), there
is freedom of movemen t of these four th ings and there is a call for a' fifth
freedom', the free movemen t o f knowledge. The genera tion, transm iss ion
and use of knowled ge are all pa rt o f innova t ion and key to the func t ioning
of innova tion sys tems and to the effec t iveness of innova tion pol ic ies. For
these reasons knowled ge is inco rpora ted in to the framework presen ted in
th is cha pter.
The sys tems approach can also be appl ied to the unders tand ing o f how

innova t ion pol icy works, w i th the po ten tial for support ing the develop
men t of a sc ience of innova t ion pol icy . Th is is addressed brien y here and
a ga in in Chapter 10.

All of the exam ples so far have been a t the m icro level o f the ac tors in the
sys tem, such as ind iv idual firms. For more years than there have been o fli
c ial s ta tis t ics on innova t ion, there has been a sys tem for deal ing w i th macro
ind ica tors for managing the economy, the Sys tem of Na t ional Accoun ts
(SNA) (CEC e t a l. 1994). The SNA 93 has been rev ised to become the 2008
SNA. Part of the rev is ion was a change in the way research and develop
men t (R&D) is trea ted and th is gives rise to a br ie f d iscuss ion o f the SNA
and o f the role o f in tangible inves tmen ts in unders tand ing innova t ion

SYSTEMS

Wha t a Sys tem Is

A sys tem cons is ts o f ac tors or econom ic agen ts. The ac tors engage in
ac t iv i t ies, and have l inkages w i th o ther ac tors. As a resul t o f the ac t iv i t ies
and l inkages, there are shor t-term ou tcomes and longer- term econom ic
and soc ial im pac ts.

Ac tors, for the purposes of th is d iscuss ion, are governmen ts, bus inesses
(includ in g s ingle en trepreneurs), ins t i tutions o f educa tion and o f research.
and pr iva te non-pro fi t ins ti tu t ions. The ac tiv i t ies o f the ac tors arc no t
l im i ted as, for example, heal th or educa tion ac tiv i t ies could be engaged in
by any of the ac tors jus t l is ted
As the focus o f the d iscuss ion is innova t ion, a selec t ion o f ac t iv i t ies o f

interes t could be R&D, inven t ion, innova tion, tra in ing and develo pmen t ,
capi tal inves tmen t and in tellec tual prope rty pro tec t ion. More ac t iv i t ies are
in troduced in Pa rt II of the book when the concepts and de fin i t ions needed
to measure innova t ion are d iscussed. L inkages include an y in terac t ion
be tween the ac tors such as con trac ts; l icens in g o f in tellec tual pro pe rty;
仆ows o f da ta, in forma t ion or knowledge from or to public or priva te
sources, collabora t ion; and exchange o f human resources.
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Ou tcomes can be any consequence of the _ac t ivi t ies and l inkages such
as chan巳es in employmen t , skill levels or marke t_ share a_s a resu lt of inn~:
vat ion. -Bankrup.tcy is a poss ible ou tcome of innova t_ion activ i t ies and
l inkages which occu亢when a firm fa ils to surv ive i_n the market. Th is i;
not always the case, as large financial inst i tu t ions in the 2008-09 reces:
s ion have been saved from fa ilure by governments concerned abou t the
consequences of bankruptcy for the stab il i ty _o f the lin_ancial sys tem and
employment , not jus t in financ ial serv ices but in the ent ire economy .

Impacts may take time to emerg_e. f'.ood ~erv iccs innova t ions leading
to the rapid prov is ion of standard food products to consumers, con tain:
ing fa ts and sugars to make them more palatable, have been correlated
with obes i ty, the rise of Type II d iabetes and hea rt d isease, resul t ing in
increased demand on hea lthcare systems and publ ic funds. These impac ts
were decades in the making. ln some cases, the impacts emerge rapidly.
F inan cial serv ices innovat ions, includ ing deb心ased ins truments, were
introduced to the marke t in 2006, d i ffused rapidly and then los t value,
requ iring mass ive publ ic sector i nterven tion and the loss of inconie
for many people. The collapse, and the econom ic and soc ial impacts,
happened in months.
On the pos i tive s ide, the spread of broadband communica t ions, com

b incd wi th portable electronics and powerful software, have resul ted in
whole new industries prov id ing web七ascd conten t to new consumers.
S tudents go to the web before they go to the l ibrary, and l ibrar ies are
changing the way they work. These changes have happened over a per iod
of years. As w ill be clear from the nex t chapter, each example is a class ic
case of innova t ion w i th new goods or serv ices, or a comb ina t ion of bo th,
be ing in troduced to the market. The summary observat ion is tha t inpov
a t ion can have both nega t ive and pos i t ive impacts and i t does not always
lead to econom ic growth.
The use ofa systems approach to understand ing innova t ion is rooted m

a broader h istory of a ttempts to understand the dynamics o f systems tha t
affect people. Th is work is cons idered br ie fly to lay the bas is for a d iscus
s ion of sys tems modelling in Chapter 10. The connection be tween systems
analys is and innova t ion ind icators is found in Gaul t (2007a).

System Dynam ics and the Big P icture

Jay Forrester (1971, 1982) and Herbe rt S imon (1996) were p ioneers in
unders tand ing system dynam ics and i t was in the System Dynam ics Group
of the Sloan School of Management a t MIT tha t the or i ginal work was
done tha t led to the Lim i ts to Growth (LTG) project and the book o f tha t
name (Meadows et a l. 1972). The projec t had been comm iss ioned by the
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Club of Rome and funded by the Volkswagen Founda t ion, and Forres ter
des i gned the pro to type of the compu ter model tha t was used and con tr ib
u ted to the work.
The issue addressed in LTG was the sus ta inab il i ty o f human achv i ty .

and the approach used es tima tes of phys ical l im i ts o f the carrying capac
i ty of the plane t such as the deple tion o f na tural resources and the ab il i ty
to absorb emissions from human ac t iv i ty. In a second book, Beyond 1 1,e
lim its (Meadows el a l. 1992), the princ i pal find ing was tha t human ity had
oversho t the l im i ts o f the earth's suppo rt capac i ty .
Th is body of work and the deba tes i t provoked, and con tinues to

provoke was reviewed in Lim its to Grow th: The 30-Year Upda te (Meadows
e t a l. 2004) and the po in t o f ra is ing i t here is tha t the Lim its to Grow th
projec t , wh ile no t w i thou t i ts c ritics, s timula ted though t abo ut dynam ic
modell ing and abou t the da ta needed for dynamic modelling and the need
to use sys tems theory in analys ing complex econom ic and social sys tems

A second reason to go back to this work now is tha t i t exempl ifies the
need to address the global challenges as par t of managing sus ta inable
grow th. W i thou t address in g the b ig pic ture, wh ich is global, com plex,
dynam ic and non-linear in i ts response to pol icy in terven tions, inequ i t ies
could increase and sus tainab il i ty could be threa tened. Th is po in t w ill recur
in Par t Ill in the d iscuss ion o f innova tion s tra tegics

Phys ical Cm1S tra in ts, Models and Scenar ios

The deba tes of the 1970s around how to do dynam ic modell in g o f eco
nom ic and soc ial sys tems resul ted in more in teres t in the m icroda ta
needed to popula te the variables in the models, and the add i t ion o f phys i 
cal cons tra in ts took the commun i ty o f scholars and prac t i t ioners beyond
the na tural doma in o 「econome tric ians. An exam ple was the in tegra ted
ma terials/energy balance s ta t is t ical sys tem (M EBSS) developed by R. U.
Ayres (1978) under the auspices of the UN S ta t iSl ical O ffice.
The MEl3SS requ ired tha t all ma ter ial and energy in pu ts to the world

econom ic sys tem, as well as to ind iv idual coun tr ies, be accoun ted for
e i ther as final ou tpu ts or as changes in accumula ted s tocks, includ ing
durable goods in serv ice, as well as inven to ries. I t requ ired two balance
prin ciples: a gross (volume) balance appl ied to produc t ion, consum pt ion
and trade o fmajor resources and commod i t ies; and a more re fined ma te ri
als and energy balance by a process to eluc ida te the rela t ionsh i p be tween
produc t ion, consum pt ion and the genera tion o f was te flows (Gau lt c t a l.
1985)
The models of Ayres requ ired an unders tand ing o f indus t rial transfor

ma tion processes, a firs t s tep towards wh ich was the need for da ta on the
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transforma t ion of energy, ma terial and labour in to produc ts and
Th is kind o f in「onna的n was no t available in s ta tis t ical offices al thWas te .

ough
i t d id eXlSl m ad hoc en gtneenng stud1es In the l980s, S ta tlSIlcs Canada
launched _ the, Process ~ncyc)opaed ia Projec: to_ g~ther _s~~h inform,;-u~~
in a s1andard manner in order to suppo rt phys ical modell ing of the eco
~om ic ~~ t iv! ty (Ga_ul_t et..al._ 1985). W_h i!e some work was done, the co;t-~ f
da t~ col!c~tion a~d t~e l im i ta ti~~s o f the co_mpming power then avail~-bl;
rendered the projec t impracticable. It was abandoned in 1984
T~e _experience ga ined from_ the Process. Encyclopaed ia Project was

appl ied to ano ther-projec t wh ich supported the des i gn or fu ture scenari~;
fo_r a soc io-econom icsys tem wh ich incorpora ted phys ical cons tra i nt;
(Gau lt e t a l. 1987). Th is was the'des i gn approach' to soc io-econom ic
mode lling . ·oes_i gn're ferred to two types or_de_s i gn : the enginee ring des ign
tha t was par t o f the sys tem, and the user's ab il i ty to des ign fu tures by co~
tro lling a se t or va riables and making cho ices. A fully implemented model
was in tended to engage the user (pol icy-maker) in tent on se t t ing a targe t
o f. for example, doubl ing the workforce engaged in R&D in five years,
by mak ing clear that there were insu ffic ie nt cand ida tes in the educa t ional
sys tem, tha t i t took a t leas t ten years to produce a researcher a fter the sta rt
of an undergraduate programme, and tha t add i t ional researchers would
have to be found by other means, such as imm i gra tion. These observa
t ions were intended to star t a d iscuss ion abou t increased im皿gra t ion,
convers ion of workers 「rom non-research ac t iv i t ies to do ing research, or
adjus t ing the targe t or the time to reach the target to fi t w i th the phys ical
cons tra i nts. As wi th the Process Encyclopaed ia, the pro to t ype model, tbe
Soc io-Econom ic Resource Framework (SERF) was a learn ing ex per i 
encc. The knowledge was used to create a spin-o ff firm in 1989 to prov ide
mode lling serv ices.'

STATISTICAL DATA

In Pa rt n, the de fin i t ions needed to collec t and i nterpre t da ta on the ac t iv
it y of innova t ion are developed, followed by a d iscuss ion of the survey
ins trumen ts used to collec t the da ta aod the uses o f the resul t ing sta tis t ics.
Herc. a framework is presen ted wh ich has been used a t S ta t is t ics Canada
s ince 1998 to guide the collec t ion of data on sc ience and technology
(S ta tis t ics Cana-da 1999). However, as this is a book abou t innovat ion, the
framework is adjusted to take th is in to accoun t.

In 1996, thc Canad ian po licy depar tmen t , Indus t ry Canada, funded_ th_e
In f~rma t i~n Sys tem for Sc ie~ce ~nd Technology Projcc t al the sta t is t i 
cal o ffice, S tat is t ics Canada, in response to recommenda tions tha t came
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ou t of a Federal Rev iew of Sc ience and Technolo切(199牛96) (Indus try
Canada I 996). The pu f])ose o f the projec t was to produce useful ind ica tors
and a framework lo t ie them toge ther in to a coheren t pic ture of sc ience
and technology ac t iv it ies in Canada. The resu lt ing framework (S ta t is t ics
Canada 1999) was, and is. an opera t ional ins trumen t for the develop
men t o f s ta tis tical in forma t ion on the evolu t ion o f sc ience and technology
(includ ing innova t ion) and i ts in terac t ions w i th the socie ty. the economy
and the pol i t ical sys tem of wh ich i t is a pa rt . The framework prov ides a
class i fica tion for science and technology ac tiv i t ies, l inkages and the rela ted
ou tcomes, and i t makes expl ic i t the descr i pt ion o f the genera t ion, the
transm iss ion and the use of scien tific and techn ical knowledge
The s truc ture o f the framework is given by the sys tems approach d JS

cussed earl ier of ac tors, ac t iv i t ies, l inkages, ou tcomes and im pac ts. bu t to
th is is added cons idcra tion of the knowledge flows in the sys tem. the crca
tion, transm iss ion and use of knowledge, includ ing the capac i ty to engage
in the ac t iv i ties of crea t ion, transm iss ion and use. A t the t.ime o f wr i ting
in 2009, there is even more of a preoccupa tion wi th the flow o f knowledge
from research organ iza tions to indus try as par t o f commerc ial iza tion:
from No rth to Sou th, and back, as pa rt o f developmen t ; and w i th how the
knowledge is managcd and pro tected

Added to the sys tems approach, and the need to include knowledge,
was a ser ies of ques tions tha t su pported the formula tion of s ta temen ts,
follow ing the d isc ipl ine o f the framework. The s ta temen ts could also be
pu t as hypo theses wh ich could be te sted by analys ing the da ta be ing col
lec ted. The ques t ions are bas ic bu t they encourage analytical thougln and
each of the var iables can be given a time-dependence to suppo rt dynam ic
analys is

• Ac t iv i11es
- Who? Who are the actors in the sys tem?
- Wha t? Wha t is the na ture of tbe ac t iv i ty engaged in by the

ac tors, includ in g the cos t to the ac tor? Wha t knowledge is
produced? Wha t knowledge is used?

- Where? Where is the ac t iv i ty ha ppen ing? (In a re gion, an indus
trial sec tor, an ins t i tu tion.)

- Why? Why is the ac tor do in g the ac tiv i ty? Wha t arc the
objec tives?

• L inka ges
- How much? Wha t resources have been comm i tted to the ac t iv i ty

wh ich involve o ther ac tors? These include expend i ture. ma te ri
als, energy, human resources, capi tal invcstmen t and knowled ge
transm1Ss10n.
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_ How connected? Wha t are the soc ial organ iza tions, the suppo rt
ing infrastructures, discipline networks and cons tr印n ts on the
l inkages of the actors?

• Ou tcomes
_ Wha t result? Wha t happened in the short term? (Change in

market share, skill levels of the workforce, pa tents, publ ica
t ions, new products or processes.)

An appl ication of the framework is the following sen tence: For an ac tor
(Who) io perform and activ i ty (Wha t ) in a loca tion (Where) in order to
ach ieve an objective(\Why), wha t are the costs (How much), the link
ages and incen tives (How connected) in order to produce an ou tcome
(\I/ha t resul t)? A hypothes is could be the following : The increas ing sales
of biotech firms (Wha t resul t , over time) in the pharmaceu t ical sector
(Where). in order to ga in market share (Why), is correla ted wi th the
s ize of governmen t con trac ts rece ived (How much and How connected)
and the amoun t of refundable tax cred i ts rece ived (How much and How
connec ted).

More examples are found in S ta tistics Canada (1999) where the po in t
is made that th is approach is jus t a beginn ing . ln a full implementa tion,
a con trolled vocabulary and grammar could be bu il t up w i th use and
the s tructure elabora ted, following examples from o ther da ta comp让
at ion activ i ties (Gau lt e t al. 1979). The quant i fying of l inkage informa
t ion should be born in m ind when d iscuss ing quest ions on the sources of
in forma tion for innova tion d iscussed in Pa rt Ill. As the ques t ions are now
posed, there is no way of d istingu ish ing be tween a cl ien t provid ing a pro
ducer of a produc t w i th a pro to type for an improved produc t , or s imply
saying tha t the produc t does no t mee t a l ist of user needs. Th is is a serious
cons idera t ion when i t comes to studying user innova t ion, as opposed to
user-d riven innova t ion.

lmpacts , in the S ta t is t ics Canada framework, are deal t w i th by example,
as impac ts appear over t ime and are seen in changes in econom ic and soc ial
behaviou r. The 2008-2009 financ ial c risis is one example of the impac t of
innova t ion in financ ial services on the l ives of people. Change in soc ial and
bus iness behav iour because of the use of mob ile telephones is ano the r.
The framework, developed in 1998, was roo ted in the earl ier sys tems

work of Forrester and S imon, and the knowledge componen t was adopted
from work of Dav id (1993) and David and Foray (1995), and the work
lead ing to Foray (2004). The con trolled vocabulary and impl ic i t need
for a grammar for propos ing hypo theses came from the compila tion of
complex phys ics da ta (Gaul t e t a l. 1979). There was also work go ing on
in the same pe riod on m icroeconom ic s imula t ion and dynam ic analys is
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(Carlsson 1997). bu t th is was never appl ied in the area o f innovauon
sys tems research a t S ta tis t ics Canada.

In parallel w i th th is work on captur in g informa t ion abou t innova l!on
and o ther science and technology ac t iv i t ies in a d isc ipl ined manner. the
field o f innova tion sys tem analys is was evolv in g.

INNOVATION SYSTEMS

The concept of a'na t ional sys tem o f innova t ion'has been used as an ana
lytical tool s ince the la te I 980s. It has var ious de fin i tions. Lundvall (1992)
has argued tha t the de fin i t ion o f a na t ional sys tem o f innova t ion depends
on the theore t ical approach. It can be narrow or broad, and he favours
a broad a pproach wh ich includes'all pa rts and aspec ts o f the econom ic
s truc ture and the ins ti tu t ional se t-up a ffec t in g learn in g as well as search
ing and explor in g - the produc tion sys tem, the marke ting sys tem and the
sys tem o f finance presen t themselves as sub-sys tems in wh ich learn ing
takes place'(Lundvall I 992: I 2). Th is broad approach fits well w i th the
d iscuss ion o f innova t ion pol ic ies in Pa rt 111, wh ich is more inclusive than
exclus ive, and i t in troduces learn ing wh ich has no t been as prominen t in
innova t ion pol icy as 八s im por tance m igh t su gges t. Lundvall rev iewed
the work of L is t (184 1/1959, 1909), Freeman (198 7) , Nelson (1987. 1988,
1993) and Po rter (1990) in order to prov ide con tex t to h is work and tha t o f
h is colleagues. The collabora tors were then able to move towards a theory
of innova t ion and in terac t ive learn ing (Lundvall 1992).
The sys tems approach in th is cha pter has emphas ized agen ts or ac tors,

enga gin g in ac t iv i t ies w i th o ther ac tors. Th is fi ts w i th the approach o f
Nelson, bu t needs some adjus tmen t to represen t the work o f Freeman
who looks a t wha t the ac tors in the sys tem do. and emphas izes the fonc
t ion (educa t ion) ra ther than the ac tor (a un ivers i ty) . However, there is no
fundamen tal incom pa t ib il i ty in the two v iews.
The innova t ion sys tems approach can be appl ied a t the na t ional,

『egional or local level, ran ging from na t ional sys tems o f innova t ion' to
'clus ters'. W i th global iza t ion. there is more d iscuss ion o f global sys tems
of innovation. Edqu is t (1997, 2004) rev iews sys tems o f innova tion and
there is rela ted ma ter ial in Fager berg e t a l. (2004). An earl ier rev iew is pro
v ided by Dod gson and Ro thwell (1994) and the clus ter l i tera ture is found
in CEC (2008a, 2008b) along w i th l inks to the EU lnnova1 ion S tra tegy
(Cha pter 6).

Work has been done on organ iza t ional learn ing (An tal e t al. 2001), as
opposed to ind iv idual learn in g. and i t is reviewed in Dierkes e t al. (200 la),
suppor ted by an anno ta ted b ibl iograph y o f organ iza t ional learn in g and



28 /111,a .-arion strategiesfor a global economy

knowledge crea t ion (Dierkes et a l.2001 b). The creation of knowledge and
i ts transm iss ion and use w i th in organiza t ions. lead ing to organ iza tional
learn ing (D ierkes 2001), is an impo rtan t pa rt of the innova tion process
and a key pa rt of innovation systems.

C i t ies and regions are also organ iza t ions wh ich can learn and are pa rt of
systems of innovat ion. There is an extens ive li tera ture and an example is
the Organizat ion for Econom ic Co_-~~~~t io~ _a_nd ~evelopmcnt (OECD)
study of Jena as a learning c i ty (OECD I 999a). Leam ing regions ar~
addressed in OECD (2002a), Florida (1998) and Wolfe (1998).
The importance o f learn ing and the modes ofkam ingare recurring

themes in th is text. The Lundvall DUI mode, learn ing by do ing, us ing and
interac t ing (Lundvall 2007) , descr ibes the act iv i t ies of firms tha t innova te
without do ing R&D. It describes much of the work of user innova tors,
consumers or firms tha t are t rying to solve a problem w i th the knowledge
and tools a t hand, and i t also descr ibes the in terac t ion be tween users and
producers in user-driven innova t ion. Lundvall's ST! (sc ience, technology
and innovation) mode cons is ts of sc ience-based research processes, and
fi ts well,vi th larger firms able to suppor t an R&D un i t tha t prov ides new
knowledge and the capac i ty to absorb knowledge from ou ts ide the firm.
The Lundvall and Johnson (I 994) class ifica t ion of knowledge in to four

ca tegories is useful for understand ing knowledge and learn ing in innov
a t ion systems. The four catego ries (w i th examples and where the knowl
edge m igh t be acqu ired) arc: know wha t (the dens i ty of lead: school):
know why (the laws of phys ics: un iversi ty); know how (learn ing by do ing
workplace a t start of career); and know who (learn ing by network ing:
workplace a t more sen ior levels).

A SYSTEMS APPROACH TO A SCIENCE OF
INNOVATION POLICY?

So far, a sys tems approach bas been used to class i fy actors and the订

ac t ivit ies as a means of clari fying wha t should be measured and analysed
in order to address research questions abou t innovat ion, w i th in spa t ial
d imens ions such as c i t ies, clusters, regions, Lbc na t ional and global levels,
and constra ined by a set of framework cond i t ions. However, there has
been l im i ted d iscuss ion of the t ime d imens ion.

I f the understand ing of innova t ion is to improve, dynamic systems anal
ys is is needed, wh ich requ ires more inves tmen t in da ta and in modell ing
techn i ques. A dynam ic systems model, w i th the linkages wh ich prov ide
the pos i t ive and nega tive feedback loops embedded in the analys is, could
address some o f the non-l ineari t ies of the sys tem in i ts response to pol icy
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in terven t ion or to econom ic shocks. This is ano ther way o f unders tand ing
the sys tem m isal ignmen t tha t may resul t in more than one pol icy in ter
ven t ion yield in g coun ter- in tu i tive ou tcomes. Von Tunzelman has ra ised
var ious k inds o f sys tem m isal ignmen t wh ich are im por tan t cons idera t ions
in unders tand ing how innova tion po licy works (von Tunzelmann 2004).

Follow in g the proposal o f Marburger. the US Na t ional Sc ience
Founda t ion has in i t ia ted work on the Sc ience o f Science and Innova t ion
Pol icy (Sc iSIP). After three rounds o f gran ts, there is one projec t loo伈ng
expl ic i tly a t sys tem dynam ics as part o f developing a sc ience o f innova t ion
pol icy (Fa门ner e t a l. 2007). The separa tion o f innova t ion from sc ience
here is del ibera te, as innova tion and sc ience are qu i te d i fferent subjec ts
ca llin g 「or d i fferen t pol icy cons idera t ion. W i th the problems and global
challenges fac ing the world in 2009. a be tter unders tand in g. or a sc ience,
o f innova t ion pol icy is a fundamen tal goal, tha t w ill be recons idered in
Chapter IO.

THE SYSTEM OF NATIONAL ACCOUNTS

One of the ou tcomes o f the depress ion o f the l930s was the gradual
developmen t o f the Sys tem o f Na t ional Accoun ts (SNA) as an a ttem pt
to unders tand the economy, i ts inpu ts and its ou tpu ts. The Second World
War, and the need to manage produc t ion, prov ided an incen t ive for
Leon t icf to develop and use inpu t-ou tpu t tables. As the SNA evolved,
the knowledge was cod i fied (CEC e t a l. 1994) and a language emerged
tha t fa cil i ta ted commun ica t ion. The language has d i ffused w idely and
become par t o f common d iscourse as well as techn ical d iscourse. People in
co ffee shops are only too ha ppy to commen t on the s ta te o fgross domes t ic
produc t (GDP), indus tr ial produc t ion, merchand ise trade and the balance
of paymen ts.
The innova t ion d iscuss ion is follow in g the same pa th, bu t is some

decades beh ind the SNA. and there arc few co ffee shops in wh ich people
can be found in an ima ted d iscuss ion o f the four com pone nts o f the
de fin i t ion of innova t ion as given in the Oslo Manua l.'The SNA is none
thcless relevan t to a be tter unders tand in g o f innova t ion for a t leas t three
reasons.

Bus iness surveys prov ide the in forma t ion needed by the SNA on pro
duc t ion, opera t in g expend i tures, balance shee t in forma t ion, labour force,
inven tor ies and capi tal inves tmen t. Innova t ion surveys arc also bus iness
surveys and bene fi t 「rom the bod y of knowledge bu il t up over the years
by survey me thodologis ts and by survey s ta t is t icians. These same bus i
ness surveys, and rela ted adm in is tra t ive da ta, also mean tha t no t all
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and defin i t ions and the coopera t ion between the SNA and the science,
technology and innova t ion ind icator communi ties.

Finally, the poin t ~vas_made_ tha t t~crc_are m?re in t~gible~ i~ _the_ inno
va t ion process than R&D, and that the 山scuss ion on the capi tal iza t ion of
in tangibles in na t ional accounts is far from over.

NOTES

I. The firm st ill ex ists : "ww.wha1if止chnologies.com
2. Occas ionally. innova t ion systems are referred 10 as ecosystems and lhc ra t ionale is <ha t

加1erm ·eeo平 lcm· evokes lhe natural world and cmphas i丑:s lhc cvolul iona可and
dyn皿ic na ture of innovation(\Vessncr 2007: 6). As mon: ap产兀onccologea1sysIcms
and green innova t ion. the term becomes more confusing than u丈ful and is not used in
th is tcx l.

3. As noted in the Pn:facc. such d i江ussion 己n be found in 肛Passy in Pa ris. on occasion
4. An ovmiew o「 the issues in the eapi tal i勾 tion o「R&D and of the developmen t of the

OECD 加ndbook is found in CES (2008a. 2008b).



PARTII

Definitions and measurement



3. Talking about innovat ion

INTRODUCTION

In Part U, Chapter 3 introduces the concepts and de fin i t ions needed to
talk abou t innova t ion, the measuremen t of the act iv i ty of innova t ion, and
the in terpreta t ion of the resul ts . Chapter 4 in troduces innova t ion surveys.
and rela ted surveys and case s tud ies, tha t can iden t i fy innovation act ivi ty
and Chapter 5 provides a d iscuss ion of the find ings from innova t ion and
rela ted surveys. By the end of Part II, the reader should have an appreci企
t ion ofwha t innova t ion is, how the act iv i ty can be measured us ing various
means, and how the resul ts can be used as pa rt of the pol icy process and in
support of inst i tu tional learning.

Experts a t the OECD have been d iscussing innova tion, i ts place in
pol icy, and the need to measure i t and i ts impacts s ince the mid-I 980s. ln
the 1990s, experts in the working groups of Eurosta t , the S ta t is t ical Office
of the European Commun i ties, jo ined in the d iscuss ion as part ofmanaging
the EU Commun i ty Innova t ion Survey (CIS). Wh ile the pol icy impera t ives
change from day to day, the need to measure and understand the act ivi ty
of innova t ion rema ins. Over the years ofd iscuss ion, a common vocabulary
and grammar have emerged wh ich fac i li ta tes the d iscuss ion and i t has been
descr ibed in manuals, or cod i fied, on three separa te occasions.

Manuals are l ike technologies and practices, they are produced and
adopted, they d i ffuse and they can be changed by users or the users can
commun ica te the need for change to the producers of the manuals. Users
of manuals who feel tha t the manual does no t solve the ir problem can
develop a new manua l. lo th is chapter, there arc examples of all three
act iv i t ies. The chapter is abou t the developmen t of the language in those
manuals and i ts use wi th in the Organisa tion for Econom ic Co-opera tion
and Developmen t (OECD) and the European Un ion (EU) and more
recently in developing coun tries

The Need for a Language

To d iscuss innova t ion a language is needed, one tha t facil i ta tes a,1 exchange
of knowledge and supports peer learning. Developing such a language is

35
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not easy . It requ ires commi tted participan ts, time, trust and_acceptance o f
the group consensus. However, the improved comm_umca tion with in the
com~un.i ty tha t will resul t is a s i gni ficant return on lh_e investmen t.

Schumpeter (1934) recognized !he importance of innoval ion in !he
1930s, but i t look some years LO allempt Lo measure i t and i ts impacts
Much of th is work wen! on in the 1970s and 1980s w i th the suppo rt of
the Nord ic Counc il and w i th contribu t ions of cxperls from Canada (C.
de Brcsson), Gennany (L. Scholz), the UK (J . Townsend) and the US (J

Hansen). By the end of the 1980s there was su ffic ien t experience ga ined by
1hc commun i ty of practice tha t i t was poss ible lo star! to cod i fy the know)
edge so tha t i t could be more 叭dely used and bu il t upon (OECD 1992a)
The mechanism used for th is was !he OECD Work ing Party o「Na t ional
Experts on Sc ience and Technology ind icators (NEST!) and !he resu lt was
known as the Oslo Manua l. '

The Role of Experts

NESTl,.as agroup of exerts, preda tes the OECD. 11 goes back to a first
meet ing of experts in 1957 tha t gave rise to the firs t ed i t ion of the OECD
Frasca ti Manual in 1963 (OECD 2002b: 151). The Frasca ti Manual deal t
w i th the collection and inlerpreta t ion o f data on research and develop
ment but, over the years, the experl group gave rise to the'Frasca t i
Fam ily'ofmanuals (OECD 2002c: 16) ofwh ich the Oslo Manua l. deal ing
with innova t ion, was one.
The first draft of wha t became the Frasca ti Manual was prepared by

Chris Freeman wh ich is why, on the fi ft ie th anniversa ry o f the firs t experts
mee t ing , the book laying out the nex t decade of ind ica tor developmen t
was ded ica ted to h im (OECD 2007a). The book presen ted a selec t ion o f
ed ited papers from the OECD Blue Sky Forum II held in 2006.

As an OECD work ing pa rty, the membersh i p consists of delegates from
the 30 OECD member countr ies and the European Comm iss ion. There are
also observers, such as Israel, the Russ ian Federa tion and Sou th Afr ica, and
o ther in terna t ional organ iza tions such as the UNESCO (lJn ited Nat ions
Educa tional, Scien tific and Cu ltural Organ iza t ion) Insti tute of S ta t is tics,
the Network on Sc ience and Technology ind ica tors- (lbero-Amcrican and
In ter-Amer ican RICYT)and theNew Partnersh i p for Africa's Developmen t
O仿ce of Sc ience and Technology (NEPAD OST). Delega tes and observers
are a m ix of o fficial sta t ist ic ians, respons ible for the developmen t of sta
t is tical ind ica tors, and pol i匀analysts, respons ible for the developmen t o f
pol icy .and for i ts evalua t ion once i t is implemen ted. The m ix of users and
producers ensures tha t any oulcomes o「NESTI are grounded in the worlds
of s tal is t ical measuremen t and the appl ica t ion of the resul ts.
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The OECD is a consensus organ iza t ion, wh ich means tha t the case has
to be argued un t il delega tes are conv inced or. a t leas t. w ill no t oppose a
dec is ion. Es tabl ish in g consensus ensures peer learn ing. wh ich is re in forced
by OECD coun try peer rev iews o f innova t ion pol icy, managed by the
OECD a t the reques t o f the coun tr ies under rev iew. Recen t exam ples are
Norway (OECD 2008b) and Sou th A frica (OECD 2007b). P沈r learn
ing. consensus bu ild in g and peer rev iew are charac teristics tha t make the
OECD un ique as an in terna t ional organ iza t ion and they ensure tha t prod
uc ts o f the comm inecs and working pa rties are used by the coun t ries tha t
con tribu ted to the ir crea t ion,

THE OSLO MANUAL AND DEFINITIONS OF
fNNOVATION

The firs t Oslo Manual was prepared w i th suppor t from the Nord ic
Fund for Indus tr ial Developmen t and presen ted to NESTI in November
1989, rev iewed in 1990 and sen t to the Comm i ttee for Sc ien ti fic and
Technological Pol icy (CSTP) for approval in 199 1. I t appeared in 1992
(OECD 1992a) and i t was used to gu ide the firs t European Commun i ty
Innova t ion Survey (CIS). The Commun i ty Innova tion Surveys have been
rev iewed by Arundel e t a l. (2008b) and by Sm i th (2004). Those surveys
and innova t ion surveys in o ther coun tr ies prov ided an ongo ing tes t ing
of the de fin i t ions and gu idel ines in the firs t ed i t ion and demons tra ted the
need for rev is ion, giv ing rise to the second ed i t ion. The curren t manual is
the resul t of the second rev is ion.
The sho rt rev iew o f the progress from the firs t to the th ird ed i t ion wh ieh

follows illus tra tes the grow th and impo rtance o f the common language:
the role of s ta t is t ical measuremen t , pol icy needs and peer learning in
developing the lan guage; and the need to go on developing the language
and expand in g the commun i t y of prac tiee. The work began w i th techno
logical p「oduel and process innova t ion in manu fac tu ring and expanded
to include non- technological innova t ion, and organ iza tional and marke t
developmen t innova t ion.

The F irs t Ed i tion

All de fin i t ions o f innova t ion in the Oslo manuals requ ire a connection
to the marke t. Th is is an im po rtan t po in t cons idered aga in in Cha pter
10, when publ ic sec tor innova tion is pro posed as an i tem for the agenda
for on go in g work. The de fin i t ions of technological innova t ion in the firs t
ed i t ion were the follow ing:
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90.'Tcchnolo郡cal innova t ions comprise new products'and processes and
s i伊ifican t changes of products and processes. An innova tion has been implc
mcn tcd i 「 i t has been introduced to the marke t (produc t innova t ion) or used
wi th in a produc t ion process (process innova t ion). Innova t ions there 「i,rc involve
a series o「sc ien t i fic. t心hnological. organizationa l. financ ial and commerc ial
ac tivi t ies. (OECD 1992a: 28)

92. Produc1 /1111ormio11 can take two broad forms: - substan t ially new prod
uc ts: we call this major prodac/ im10ra1io11; - per「onnancc improvcmco ts to
existing products: we call th is i11cre111e111al prod11C1 imlO>'alion. (OECD 1992a
29)

97. Process /111wmtio11 is the adoption of new or s i gnificantly improved pro
duc tion methods. These methods may involve changes in equ ipmen t or pro
duc tion organ iza tion or botlt. The me thods may be in tended to produce new
or improved products, wh ich canno t be produced using conven t ional plants
or product ion methods. or essen t ially to increase the produc t ion c nic iency of
ex isting products. (OECD 1992a: 29)

The follO\ving were cons idered as a non-exhaustive l is t of innova tive
ac tiv it ies: research and developmen t ; tool ing up and indus trial engineer
ing; manufactu ring sta rt-up; marke t ing for new products; acqu is i t ion o f
d isembod ied technology; acqu is i t ion ofembod ied technology; and des i gn
The po in t was made tha t no t all innova t ive ac t iv i ties lead to innovation,
as the de fin i t ion of innova t ion requ ires a connec tion with the marke t. The
presence o f des ign in the original l .is t is no ted as there was cons iderable
interes t in 2009 in measuring i t. Th is will be d iscussed further in Chapter
4.
The manual wen t on to d iscuss topics to be probed by surveys includ .ing

sources of informa tion for innova tion, object ives of the firm, barr iers to
innova tion, impacts and cos t. It rev iewed survey me thods and class i fica
t ions and observed that ' the popula t ion of innovat ion surveys usually
cons is ts o f en terpr ises in manufacturing indus t ry'(OECD 1992a: 57),
bu t docs sugges t tha t ' i t may also be use ful to include par ts o f the serv ice
sec tor, pa rticularly those work ing d irectly w i th manufactu 「ers'. Th is is a
precursor to the revis ion lead ing to the second ed i t ion of the manual wh ich
included the services sec tor; in fac t , i t included the ent ire marke t economy,
leav ing out only the publ ic sector (see Chapter 10)
The firs tTev is ion was also happen ing a t a t ime when there was a deba te

abou t how produc t ive the serv ice sector was and whether its impac t , such
as i t was, was due to manu factu ring firms ou tsourc ing some of the ir inno
va t ion act iv i ties. such as research and developmen t (R&D) and indus tr ial
des ign. Th is may be an explana t ion of the preoccupa t ion w i th serv ice firms
work ingd ir心tly w i th manufacturers
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The firs t CIS, CIS I, was carr ied ou t in Europe for re ference year
1992 us ing the Oslo Manual gu idel ines. Th is was the beginn in g o f the
in teraction be tween o ffi cial surveys and the Oslo Manuals and i t brough t
Euros ta t and the OECD closer toge the r. The second and th ird ed i t ions
were JOm t produc t ions o f the two organ iza t ions.

Novel ty and Technology U沁

The firs t ed i t ion con ta ined topics tha t would change or van ish in fu ture
cd 山ons. Exam ples arc novel ty o f innova t ion and technology use surveys

As the fi rst ed i t ion deal t w i th technolo gical innova tion, i t prov ided a
class i fica tion of nove lty based on aspects o f technology in the innova t ion
II also prov ided the class i fica t ion tha t would be re ta ined in the th ird
ed i t ion: new to the finn, the coun try or the marke t , or the world (OECD
1992a: 41), al though i ts im plemen tat ion in the CIS has been jus t new to
the firm or to the marke t.
Technology use surveys, espec ially in manu fac tu rin g, were appear ing

wh ile the manual was be ing developed (Ducharme and Gau .I t I 992) and
a sec t ion o f the manual was devo ted to them. These sun•cys cons is ted
o f a l is t of'advanced' technologies (S ta t is t ics Canada 1987, I 989. 1991;
US Depa rtmen t o f Commerce 1989) and responden ts were inv i ted to say
whe ther they were us ing or plann in g to use any o f the technologies in the
l is t prov ided. In the Canad ian surveys there were questions in i t ially on
user mod i fica t ion o 「 the technologies, and la ter (Arundel and Sonn tag
1999; S ta t is t ics Canada 2008b) on adopt ion o f the technology by develo p
in g i t in-house. These ques t ions foUowed the work o f von H ippel (1988)
and were a firs t probe by o ffic ial s ta tis tic ians of user innova t ion.
The Oslo Manual took a producer perspec t ive and presen ted technol

ogy use surveys as measures o f the d i ffus ion o f technologies produced as
products by o ther manu fac tur in g firms. It would take some years before
the im portance o f user innova t ion would become an im po rtan t pol icy
and research ques t ion. 1-Iowcver, the seed was there in the firs t manual in
paragra ph 185 in the sen tence:'Ques t ions abou t whe ther the technology
was mod i fied to im prove produc tiv i ty or ease o f use give ins igh t in to the
pro pens i ty to innova te on the fac tory floor.'

The Second Ed it ion

Wh ile the firs t CIS focused on manu factur in g, i t soon became cv ide□ t
tha t unders tand ing innova tion in ser.•ice indus tr ies was a t leas t as im por
tanl. The o ften quo ted s ta t is t ic in 2009 is tha t 70 per cen t o f GDP comes
from serv ices in mos t indus trial ized coun tries and less than 20 per cen t
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from manufac turing. The s ign i fican t statistic is tha t half. or more, of
gross domestic product (GDP) comes from marke ted services and the
rema in ing 20 per cen t or so is in the publ ic sector; educa t ion, governmen t
and heal th. Innovation, to be innova tion, has to connect to the market
a lthoughwork is be_ing dooe on publ ic sec tm in~ova t!~.n (OECD 2006aj
and is be ing called for on consumer innova t ion (von Hippe! 2005; Gau J i
and von H ippe! 2009). These concerns were not an issue for the inoova tion
measuremen t commun i ty in 1995 when the rev is ion of the Oslo Manual
began.

In fac t . d iscuss ions on measurin!l inoova tion _in services_had been go ing
on for years and there was the reference already noted o「such measure-:
men t in the first ed i tion of the Oslo Manual. However, there was no t the
same depth of experience to draw upon as had been bu i lt up for manufac
tur ing. Th is requ ired a widen ing of the commun i ty of d iscourse and led
to the inclusion of innova tion in services in the agendas of Eurosta t com
m ittees and of the UN Ci ty Group working a t the t ime on serv ice indus try
sta t ist ics, the Voorburg Group (Gaul t and Pa tt inson 1994, 1995). In th~
revis ion of the Oslo Manual, innova t ion in services was given i ts own
work ing group, co-cha ired by Austral ia and Canada.
The second ed i tion was an improved version of the first ed i t ion,

in formed by survey experience and pol icy deba te. It con tinued to deal wi th
technological innova t ion and con fined i tself to product and process inno
va t ion. However i t had broader economic coverage, includ ing construe
tion, u til i t.ies, manufac turing and marke ted services. It took advan tage of
new i nterna tional class i fica tions, such as the 1993 revis ion of the Sys tem of
Nat ional Accoun ts (CEC et al. 1994), and i t recogn ized the importance of
a systems approach to innova tion (OECD/Eurosta t 1997: 15) and oflearn
ing in the transfer of knowledge for innova t ion (OECD/Euros ta t 1997:
34). Bo th would have a larger role in the third ed i t ion.
Wh ile the de fin i tions rema ined fundamen tally the same as those in the

first ed i tion, they emphasized the technological aspect of innova t ion. Th is
may have re阮cted a view tha t removing or weakening the reference to
technology would adm it an uncon trollable Oood of non- technological
innova t ioos for which the commun i t y was no t ready . Here is the summary
de fin i t ion,wh ich can be compared w i th tha t used in the firs t ed i t ion:

130. Tec/111ological product and process (TPP) i1111om tio11s comprise implc
mcn tcd 1echnologically new products and processes and s ign i ficanl tcchno
logical improvemen ts in products and processes. A TPP innova t ion has been
implemented i f i t has been introduced 10 the marke t (produc t innoval ion) or
used w i th in a produc t ion process (process innova t ion). TPP innova t ions involve
a series of sc ien ti fic, technological, organ iza t ional, financ ial and commerc ial
(IC/iviti心．The TPP i1111omt i11gjirm is one tha t has implemen ted tcchno togically



Talking abou t i11110ra11011 41

new or s,gn,fican tly tcchnologic-•lly im proved produc ts or processes du ring the
pe riod under rev iew. (OECD/Euro stat 1997: 47)

The de fin i t ion prov ides an excellen t example o f why survey quesuon
na ires should never take the ir de fin i t ions uncr i t icall y from the Oslo
Manua l. Th is should no t be seen as a cr i ticism of the some times arcane
lan guage used. I t resu lts from length y deba te al the end of wh ich the use
of a word, or the pos i t ion of the word, may be the only way consensus
is ach ieved. When the ques t ions are pu t in to surveys the language is,
or should be, tes ted and rev ised before subjec t ing responden ts to the
ques t ions.

Reference to surveys o f technology use appears in the second ed iuon
from a producer perspec t ive as a measure o f d i ffus ion. The t.ex t is csscn
t ially unchanged from the firs t ed i t ion, includ ing the reference to user
mod i fica t ion o f technologies wh ich is present in pa.ragra ph 259. The
im po rtance o f learn ing, o f knowledge and o f a sys tems a pproach to
unders tand in g innova t ion re flec ted the academ ic l itera ture o f the t ime
and the ou tcomes of the firs t OECD Blue Sky mee tin g on new sc ience and
technology ind ica tors in 1996 (OECD 2001 b)

Follow in g the ado pt ion in 1997 o f the second ed i t ion o f the Oslo
Manual, and i ts use in the Commun i ty Innova tion Surveys, the research
commun i ty worked a grea t deal on serv ice indus t ries and on innova tion
in serv ices (Me tcal fe and M iles 2000; Boden and M iles 2000; Gadrey and
Gallouj 2002; Gallouj 2002). Th is was no t a causal rela tionsh i p . Th is was a t
a t ime when i t was becom in g clear tha t i fmarke ted serv ices accoun ted for
over hal f o f the econom y they should be be t ter unders tood, and an impor
tan t aspec t o f th is unders tand in g was how innova t ion in serv ices worked
The OECD was also en gaged in innova t ion in serv ices in th is pe riod,

from a produc t iv i t y perspec t ive (OECD 2001c), and from the perspec tive
o f knowledge in tens i ty and the impo rtance o f knowledge in serv ice ind us
t ries (OECD 2006b). In fac t , knowledge (Foray 2007) a ttrac ted much
a tten t ion in the per iod be fore the nex t Oslo Manual ed i tion.

In pa rt icular, there was work on knowledge mana gement in the bus iness
sec tor and i ts rela t ion to innova tion. A grou p work ing on th is. as pa rt o f
an OECD projec t , developed a ques t ionna ire (OECD 2003) wh ich had
s im ilar i t ies to ques t ionna ires deal ing w i th tbe use and planned use o f tech
nologies. The po in t to make in th is cha pter is tha t the ques tionna ires used
in the coun tr ies par t ic i pa t in g in the project worked. Tha t is. they demon
s tra ted tha t in forma t ion on the use of knowledge mana gemen t prac t ices
could be collec ted, analysed and used to im prove the unders tand ing o f
firm ac t iv i ty . Some key find ings are d iscussed in Chapter 5

By 2002, Euros ta t and OECD were ready to unde rtake the three years
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ofwork needed to produce the 面rd ed i tion, altho_ugh i t was not foreseen
tha t i t would take as long as i t d id and be such a challenging process. The
hope-had been tha t the new manual could be used by Euros ta t to gu ide
the CIS 4. One of the lessons learned from this process was tha t i t was d i f
ficu lt , i 「not impossible, for a consensus-based organizat ion, wi th i ts expert
gr叩p cha ired by a delega te from a member coun t ry, to work to a t imeta
ble requ ired by a suprana t ional organ iza tjon where the expert groups are
cha ired and d irected by the Secre taria t. As in all such th ings, i t was the
good will on bo th sides tha t ensured a pos i tive ou tcome. I t jus t took t ime

The 11, ird Edition

The first thing 10 no tice abou t the th ird ed i t ion is the ti tle of the manual, Oslo
Manual: Guidelinesfor Collecting and Interpreting Innovation Data (OECD/
Euros ta t 2005), and its comparison wi th the t i tle of the second ed i t ion
ProposedGuidelinesfor Collecting and Interpreting Teclznologicol Innovation
Data - Oslo Manual (OECD/Eurosta t 1997). The word' technological'has
gone and,'proposed'no longer appears in fron t of 'guidelines'. Bo th changes
are important as non-technological innova tion had now been adm illed for
the purposes ofmeasurement and the Oslo Manual provided the guidelines
for tha t measuremen t. The language had acqu ired new vocabulary.
The defin i tion had been expanded:

146. An i11110 .-atio11 is the implemen tat ion of a new or s i gn i fican tly improved
product (good or a service), or process, a new marke ting me thod, or a new
organ i -z., tion method in bus iness prac t ices, workplace organ iza tion or external
rela tions

I t was s t ill l inked to the market through • implementa t ion':

150. A common fea ture of an innova t ion is tha t i t must have been imple
memetl. A new or improved product is implemen ted when i t is in troduced on
the marke t. New processes, market ing methods or organ i互 t ional methods arc
implemen ted when they are brough t in to actual use in the finn's opera t ions.

The de fin i t ion of an innova t ive firm rema ined the same:

152. An i111101·arfrejir111 is one tha t has implemen ted an innova t ion dur ing the
period under review.

The systems approach and knowledge managemen t ac t ivi ties were
incorpora ted in a new chapter on l inkages which also addressed ne tworks
and network capi ta l. Ne twork capi tal'describes the knowledge stored in
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the ne tworks wh ich con t ribu ted to innova t ion. Wh ile the l inkages cha pter
was a major s tep fonvard in prov id ing gu idance for the measuremen t o f
innova t ion, i t could no t deal w i th the d 'fliam ics o f change, bu t i t could
s i tua te the change in an innova t ion sys tem.
The class i fica t ion of novel ty in the th ird edi tion had no th ing to do

w ith technology bu t was new to the firm. to the marke t , or to the world
(OECD/Euros ta t 2005: 57). There was a reference to d isrupti\-e innova t ion
as developed by Chr is tensen (1997). bu t also recogn i tion tha t i t was an
impac t measu 「e tha t c;mno t be measured eas ily by an innova t ion survey
D isru pt ive innova t ion was no t a ca tego ry used for class i fica t ion in the
manual (OECD/Eurostu t 2005: 17).

D i ffus ion of innova tion was trea ted in the chapter on linkages and ques
tions were sugges ted on the developer o f the innova t ion. Was i t developed
by : the firm; the firm in coopera tion w i th o ther firms or ins t i tu t ions; or
ma inly by o ther firms or ins t i tu tions? This is a very im por tan t ques t ion
when i t comes to user innova tion and i t can be found in CIS 4. the CIS
2006 and in the Canad ian 2005 innova t ion survey.

User inno,·a t ion
The th ird ed i t ion made no reference to surveys o f technology use and
planned use and no expl ic i t re ference to user innova t ion. From the perspcc
t ivc of innova tion sun•eys d irec ted a t finns, user innova tion is a subse t o f
process _ inno~a t ion, and _ the sa~1e appl ies 10 mar~e t in~ and organ_iza t ion
innova t ion. User innova t ion, in finns, is tl1e resu lt o f Lhe finn solving i ts own
problems and crea t ing new knowledge. In the case o f capi tal equ i pmen t. th is
can take three fonns: developmen t o f the tcclrnology; mod i fica tion o f an
ex is t ing technology; or, jusl purchase o f the technolo&'Y.The fi订s t and second
ca tegories are user innova tion. The th ird can be innova tion i f the technology
purchased is new to the firm. These ques tions are trea ted in grea ter depth in
de Jong and von H i ppe! (2009) and in Gau lt and von H i ppel (2009)
The only place for the ind iv idual consumer, or end user. in the th ird

ed i t ion is as a source o f in forma tion for the firm tha t engages.in produc t
innova t ion. Th is is user-dr iven innova t ion as d iscussed in Chapter I. The
Oslo Manual docs no t deal w i th user innova t ion for produc ts. Th is is an
evolv ing d iscuss ion wh ich reappears in subsequen t cha pters.

USING THE OSLO MANUAL IN DEVELOPING
COUNTRIES

Innova t ion is no t the preroga t ive of developed coun tries. It happens in
the develop ing world and i t can be a dr iver o f econom ic gr01vth there as
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elsewhere. Wh ile i t may be more incremen tal than rad ical, and make
use of knowledge from sources o ther than R&D, it is s t ill innova tion.more

D iscuss ions took place in, ~a t in ~meri°;'and i~ _;'-;.rica abou t how bes t
to measure innova tion and how to produce gu idelmes to suppor t thc
process.. In La t in America, RICYT developed and publ ished the Bogo1a
Manual (RICYT/OEGCYTED2OOI)and inAfricalherewered iscussIOns
abou t how to approach the need for gu idehnes for measunng mnova t ion
(NEPAD 2006a).

Expe rience w i th the Bogo ta_ Manual g_ave rise_ to a _proposal to the
OECD to a_dd an annex to the th ird e_d i t i~- _of the Oslo Manual ;~
i nterpre t i t for use in developing co_un tries. T_his was accepted and th~
prepara t ion of Annex A of OECD/Euros ta t (2005) was coord ina ted by
the UNESCO Ins山u te o f S ta t is t ics. The advan tage o f adding the anne;
to the Oslo Manual was tha t i t could be rev ised, along w i th the res t o f the
manual, as exper ience was ga ined in develop ing coun tr ies o f us ing both
the manual and the annex. Th is ensured an ongo ing d ialogue w i th in a
broader commun i ty of prac t ice.

In Africa, the firs t meeting of the African In tergovernmen tal Commillce
on Science, Technology and Innovation Ind ica tors in Mapu to in 2007
adopted the Oslo and the Frasca t i Manuals for use in surveying innov
a tion and R&D ac t iv i ties (NEPAD 2007) in A fr ica. The idea was tha t over
t ime. as experience was ga ined, A frican manuals could be developed to
support the use ofOECD manuals in African contex ts (Ell is 2008; Gaul t
2008b; Kahn 2008).

Innova t ion in develop ing coun tries w ill be d iscussed in more deta il 10
Chapter 9. The po in t to be made here is tha t A frican coun t ries through the
work o f NEPAD OST. and La t in American coun tries through the work
of R ICYT, are us ing the Oslo Manual to prov ide gu idance in measur ing
innova t ion.

MACRO SIGNALS OF INNOVATION

As d iscussed in Chap ter 2, innova tion in a firm is no t an isola ted even t. It
呻eels the h is tory o f the firm, the qual i t y of the labour force, the econom ic
and soc ial infras truc ture of regula t ion, incen t ives, educa t ion, heal thcare,
telecommun ica t ions, roads, po rts and cu lture. Jnnova t ion surveys measure
the ac t iv i ty o f innova t ion in a firm and the resul ting da ta can be analysed
a t the firm level (OECD 2009b) or aggrega ted to produce popula t ion esti 
ma tes for a se t of ind ica tors such as the propens i t y to innova te.
The Sys tem of Na tional Accoun ts prov ided macro ind ica tors, such as

GDP. employment and trade wh ich r~ flec t the s ta te of the economy and
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from wh ich econom ic grow th ca□ be deduced. The in fonna t ion produced
by the SNA has been used to make compar isons be tween Canada and the
Un i ted S ta tes (CCA 2009a, 2009b). Weak labour produc t ivi ty o fCanada
is a11r ibu ted to la gging mu lt i fac tor produc t iv i ty wh ich can be seen in SNA
da ta. The use of chan ges in Mu lt i fac tor Produc t iv i ty (MFPJ to de tec t the
s ignal of innova t ion in the economy is d iscussed in Chapter 4. Th is analy
s is has been done w i th analys is us ing da ta collec ted under the rules o f the
1993 SNA, be fore the capi tal iza tion o f R&D (Chapter 2). I t is prov ided as
ano ther way of de tect in g innova t ion wh ich uses macro measures.

Innova t ion ac t iv i t ies can include capi tal inves tmen t , expend i ture on
so ftware and R&D. The firs t two are capi tal ized in the I 993 SNA. R&D
is capi tal ized in the 2008 SNA w i th impl ica t ions for growth measures
and how the ac t iv i ty o f innova tion is seen in macro ind ica tors. There are
o ther in tangibles tha t con t ribu te to capi tal inves tment and the OECD
has prepared a Handbook 011 Deriving Capital Measi ires of In tellectual
Proper ty Products (OECD 2009a) to prov ide gu idance on these ma ilers.
From the perspec tive o 「 th is chapter, the handbook and the revised Sys tem
o f Na tional Accoun ts prov ide add i tional langua ge to tha t cod i fied in the
Oslo Manual tha t has to be used i fall of the componen ts o f innova t ion are
to be d iscussed

SUMMARY

S ince they were fi rst d iscussed al the OECD in the m id-l 980s, cons iderable
advances have been made in the de fin i tion. measuremen t and in terpre
la tion of da ta on the ac t iv i ty o f innova t ion. Progress has also been made
on the developmen t o f in terna t ional compa risons o f the resul t ing ind ica
tors, bu t the比 is more work to be done on ge t ting the pol icy commun i ty
to make use o f the new ind ica tors. The commun i ty o f prac t ice has gro1V11
from OECD coun tries to include all EU coun tries, and now coun t ries
from the developing world. However, as is ev iden t from the l i tera ture on
innova t ion, no t all researchers and fewer po licy people make use o f the
Oslo Manual and the cod i fied knowled ge tha t i t con ta ins.
There are st ill challenges for measuremen t , analys is and com par ison

wh ich w ill be d iseussed in Chapter 5 and again in 10. In b rie f, given the
ra pid econom ic changes in 2008-09, there has to be more allen tion pa id to
unders tand ing the linka ges in the sys tem, and i ts dynam ics. Th is im pl ies
the need lo produce the relevan t da ta to su ppo rt firm-level m icroda ta
analys is. For analys is of sys tem dynam ics, the relevan t da ta w ill come
from lon gitud inal da tabases popula ted by survey and adm in is tra t ive da ta.
As d iscussed la ter in the tex t , longi tud inal survey da ta is ve ry cos tly to
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d~velop ~nd tha t ~a i~es _ques,tjo~s a?.ou t -~~~v- scarce n:sources should be
alloca ted to ga in the bes t unders tand ing of the innova t ion system
The use of macro ind ica tors to de tect innova t ion IS also an evolwng

subjec t as work has to be_done o~ the_develop~cn t ofmul t i factor prod~~~
tivi ty da ta tha t suppo rts in terna t ional comparisons and, even whe-n th IS is
ac~ iev:d. thou_gh t has to be _given _to ex tract_ing th_e_ i_nnova t ion s i gnal fr~.;;
o ther factors tha t can give rise_ to in~reases in mu lt i fac tor product ivity

User,_as opposed _to us:_r-dr~ven, _innova t ion is _an impor tant pa rt ~f the
innova t ion process, bo th firm-based user_ innova t ionand consumer-based:
User innova_t ion and user-driven innova tion have to be addressed in fu tu;~
ed i t ions of the Oslo Manua l.

NOTES

I. Th~ :Frasc-Jt i Fam il_Y'of manuals beg.in 咄h _the Frasca t i Manual for R&D sta tistics
wh ich was namcd af1er 1he 1own n口r Rome whcrc thc mcCling was hcld 1ha1 approvcd
the ma_nuaL The name of tl1c Oslo Manual rccogn i互d the strong support fron, Nord i ~
countries for the development of the manual. and the role of Nonvay . There arc o thc;
examples.

2. In al! qu_o ta_t ion~ fr?m the Oslo Manuals. the paragra ph number is included. The page
number is gi,•cn in the c i ta t ion.

3. Oslo Manuals use vocabulary 口ken from the System of Na t ional Accoun ts (CEC c t a l.
1994).'Product'refers to a good or a sen虹．The phra沁 ．products and 沁rvices'should
ncvcr be 釭n in Oslo Manual-based d i 丈oursc.

4. In paragra ph 260 of the th ird ed i t ion of the Oslo Manual the observa t ion is made tha t
'bu ild ing soc ial cap i tal may be a v i tal pa rt of an cn terpri的s innova t ion stra tegics'and
then goes on to obsen·e tha t'The tcnn social capitul has many mean in gs ou ts ide of
econom ic analysis and th is c-an lead to con fus ion. Network capital h心been used as an
al1ema t ivc..



4. What can be measured?

INTRODUCTION

Since the first ed八 ion of the Oslo Manual in 1992. surveys and offic ial
statis t ics concerning innova t ion and i ts outcomes have evolved. The
Commun i ty Innovation Survey (CIS) in Europe nowcovers all 27 member
countries and is used in others. There have been innova t ion SU l'\ 'eys
in most Organ isa t ion for Economic Co-operat ion and Developmen t
(OECD) coun t ries outs ide of the European Un ion (EU), in Ch ina and
Russia, in African and La t in American coun tries and. in 2009, one began
in the Un i ted Slates.
As a resu lt , there has been an accumula t ion of data on the ac t ivi ty of

】nnova t ion in firms, on the l inkage of firms w i th other firms, and wi th
o ther actors in the innova t ion system, includ ing data on the ou tcomes
0 「 the act ivi ty of innovation. Interna t ional comparisons are becom ing
cstabl ished (Parven 2007; Pro lnno Europe 2009a: OECD 2007b, 2008d.
2008c). Pol icy use has been made of ind ica tors derived from innova t ion
s ta t is t ics, bu t th.is is not widespread, and ra ises a quest ion abou t 1he
place or innova t ion ind icators in the pol icy process which is d iscussed in
Chapter 5. Th is chapter looks a t what is be ing measured aow and a t what
could be measured wi th the ex isting tools.

First , there is considerat ion of the measurement of innova t ion in ·mno
va t ion surveys', exempl i fied by the Commun i ty Innova t ion Survey ~可

rcrerencc year 2006, CIS 2006.
Th is is chosen because in 2009 i t is the mos t recen t for which da ta arc

ava ilable. The questionna ire is the same as that for CIS 4 for reference
yea「2004, wh ich is well documen ted, and the mos t recen t European
Innova t ion Scoreboard (EIS) 2008 (Pro lnno Europe 2009a) makes use
0「 the CIS 2006 da ta. In con tras t wi th the well-es tabl ished CIS, there
is the new US 2008 Bus iness R&D and Innova t ion Survey (DROIS).
I t is bo th an R&D survey and a□ innova t ion survey, having resul ted
「rom a revision of the US R&D survey, and 1h is ra ises a ques t ion on the
d i fference o「measuring research and developmen t (R&D) act iv i t ies in
innova t ion surveys and in ded icated R&D surveys addressed la ter in the
chapter.

47
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Second, there is a d iscuss ion of technology use surveys tha t uses
example the Canadian Advanced Technology Survey (S ta t is t ics C as an

2008b) and the follow-up survey (S tatistics Canada 2008c). This anadaopensa d iscuSSlon on the importance of user mnova t ion, leadmg to the pohcy
ques t_ions around_wha t b:c?m:s of th:_ _in tellec t_ua! property genera ied..b
user innova tion d iscussed further in Chapter 5. Innova t ion surveys an}
~~eys o~ t_be u~e of prac t ices and technologies are complemen tary v i~~~
of the ac t ivi ty of innova tion.
Mov ing from _the _dra,~in~- of in!erenc'.e~ fro_m m icroda ta analys is to

the macro doma in, there is dIscuss ion of thc observa t ion of lhe ac t iv i ty
<>_f innova t ion as a s i_gnal in mul t i fac t_or prnduc_t iv i ty (MFP) analys i~
Th is is based on work on innova_t ion in the business sector in Ca~ad~
(CCA 2009a, 2009b) and i t emphas izes the in terconnectedness or th~
innova t ion system and ways of looking a t i t no t found in the Oslo
Manua l.

INNOVATION SURVEYS

The Commun i ty Jnno,•a tion Sun·ey (CIS)

As d iscussed in Chapter 2, there were innova t ion surveys long before there
was an Oslo Manual. Once there was an Oslo Manual, terms l ike' innov
a t ion'and • innova t ion ac t iv i ties'were defined and recommendat ions were
prov ided for wha t should be measured and how, and wha t the coverage
was expec ted to be ( industry, linn s ize, geography ' . . .) . Th is mean t tha t
boundaries were in troduced in 1992, and survey sta t is t ic ians, pol icy ana
lys ts and academ ics have been push ing a t them ever s ince. Th is cha pter
looks a t where the surveys are tha t have produced the mos t recent resul ts,
and the example chosen is the CIS 2006. It is based on the second ed i t ion
of the Oslo Manual, no t the th ird, wh ich means tha t i t is l im i ted to product
and process innova t ion.
The full generic quest ionna ire is ava ilable on the web a t var ious s i tes

(see Append ix A). Coun tries adapt the gener ic ques t ionna ire to the ir
spec i fic needs, bu t the bas ic ques t ions rema in. A rev iew o f the h is tory
of the CIS from CIS I to CIS 4, and the uses of the resul t ing da ta,
can be found in Arundel e t a l. (2008b). In wha t follows, the ques t ions
are l isted, bu t w i thou t add i t ional ins tructions tha t form pa rt of the
ques t ionna ire.'
The firs t four ques t ions deal wi th the firm and the act iv i ty of innova t ion

as defined in the second ed i t ion of the Oslo Manual (OECD/Euros ta t
1997):
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General In 「orrna tion abou t the Eo terp rise

I. The cntcrpnsc

I.I Is your en terprise pa rt of an en terprise 臣oup•

49

1.2 In wh ich geogra ph ic markets d id your cn tcrp ri汜sell goods or serv ices
du ring the three years 2004 to 2006'!

Informa t ion asked abou t the en terprise va ries across coun tries, both m
the firs t sec t ion and in the las t on ·Bas ic Econom ic In forma t ion'. I f the
survey is be ing done by a sta t is t ical o ffice w i th access to informa tion abou t
the en terprise from regis ters and o ther economic su r.'cys, there is a case
for keep ing ques t ions to a m in imum and ask ing only abou t th ings no1
found elsewhere, such as the queS1 ion on geograph ic marke ts. I f l ink ing
the resu lts of the innova t ion survey to o ther sources o f infom1a t ion is a
problem, there may be a case for ask ing one or two ques t ions, such as
those in ques t ion 12, wh ich de fine the s ize o f the en terpr ise and suppor t

analys is o f the da ta by s ize ca tego ry .

The Innova t ive Finn, Loca t ion o f Innova t ion, and Novel ty

2. Produc t innova t ion

2.1 Du ring the three years 2004 to 2006, d id your en terprise in订oduee:
New or s ign i fican tly im proved goods? (Exclude the s imple resale of
uew goods purehased from o ther en terprises and ehangcs of a solely
acs the t ie na ture)
New or s ign i fican tly improved serv ices?

2.2 Who developed these produc t innova tions'/
Ma inl y your en terprise or en terp rise group
Your en terprise toge ther wi th o ther en terp rises or inst i tu t ions
Ma inly o ther enterprises or inst i tu t ions

2.3 Were any o f your goods and sm• ic-c innova t ions during the three years
2004 to 2006

New to your marke t ?
New to your firm'>

Us in g the de fin i t ions above, please give the percen tage of your to <al turnover
in 2006 from:

Products inlroduccd during 2004 to 2006 tl1a t were new to your
markCl
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Produc飞 inIroduccd du ring 2004 10 2006 1hal werc ncw lo your finn
Produc1s unchangcd or only marginalIy modlfied dunng 2004
2006 to

3. Process innova t ion

3.1 During the three years 2004 to 2_006, d id_your en terprise introduce
New or s ign i ficantly improved me thods ofmanufactu ring or prc,d
produclS; UCIng
New _or s ign ifican t,ly improved logistics or d is t ribu tion me thods for
your inpu ts or products; or
New ors ignificanlly improvcd suppomng ac tIVILics for your proces文S,
such as main tenance systems ofoperations for purchas ing, accou~~i~
or compu t ing? g,

3.2 Who developed these process innova t ions?
Mainly your enterprise or en terprise group
Your en terprise together w i th other en terprises or ins t i tu tions
Ma inly other en terprises or insti tutions

These quest ions establ ish whe ther an en terprise is innova t ive or no t , as
de fined in the second ed i t ion of the Oslo Manual, and lead to the s ta t is t ic
on the propens i t y to innova te by en terprises wltich can be broken down by
s ize of enterprise, by industry, or by geography, depend ing upon the level
in the firm a t wh ich the measuremen t is made. However, l ike all s ingle
sta t istics, the propens i ty to innova te has the poten t ial to m islead because
ofwhat it docs no t convey .
Ano ther s ta t is tic tha t comes from 1hese ques t ions is the novel ty of the

innovat ion: whether i t is new to the en terpr ise or to the marke t. Nole
that no quesl ion is asked abou t i t being new to the world. Th is is sub
sumed in'new to the marke t ' . No t only is the novel ty eslabl ished, bu t
for products, there is a we i gh ting fac tor in 1he form of the percen tage of
turnover (revenue in North America) accoun1ed for by the two ca1egor ies
of-novelty, and by those produc ts lha t arc no t novel. In other words, all
products of the firm sold on the marke t are included. The percen tage
of turnover accoun ted for by products of d i fferen t degrees of nove lty
has been a key econom ic ind ica tor from the beginn ing o f innova t ion
surveying.

Finally, there is the ques t ion of where the innova tion is done: in 1he
en terprise. in collabora t ion; or in o ther enterprises or inst i tu t ions. Th is
ques tion inv i tes follow-up ques t ions abou1 whe tl1cr the collabora tors
were users of the produc ts produced and the place of user innova t ion,
d iscussed in Chapter 5, or abou t 1he role of publ ic ins t ilu t ions in fos ter ing
mnova11on.
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Once innova t ive firms are iden tified. ques t ions can be asked abou t their

mnova tion ac t iv i t ies.

Innova tion Act iv i t ies. CoSI and Su ppo rt

4. Ongo ing or abandoned innova t ion ac t ivilles

4.1 D id your en terp rise have any innova tion ac t i,s t ies to develop produc t
or process innova t ions tha t were abandoned du rin g 2004 to 2006 or s t ill
ongo ing by the end of 2006'!

No t all innova t ion ac tiv i t ies lead to innova t ion in the re ference per iod and
some never do. The ind ica tor, the percen tage of en terp rises w i th aban
doned or ongo in g innova t ion ac t iv i t ies prov ides a ftrrn charac teris t ic tha t

can be cons idered along w i th the propens i t y to innova te, or no t.

5. Innova t ion ac t iv i t ies and expend i tures and su pport

5. I Durin g the three years 2004 to 2006. d id your en terprise engage in the
follow ing ac t iv i t ies:
In tramural ( in-house} R&D

订 yes, d id your firm pcrfonn R&D du ring 2004 to 2006:
Con t inuousl)>'/
Occas ionally?

Extramural R&D
Acqu isi t ion of mach ine乃',equ i pmen t and so ftware
Acqu is i t ion of o ther ex ternal knowledge
Tra in ing
Marke t in troduc tion for innova t ions
O ther prepara t ions

Th is is an impo rtan t ques t ion because i t makes a clear d is t inc t ion
be tween innova t ion ac t iv i t ies and the ac t iv i t y o f innova tion. The two arc
no t the same. The innova t ion ac t ivi t ies l is ted in ques t ion 5.1 do no t ncccs
sa rily lead to innova t ion. Taken in isola t ion, they are no t innova t ion

In pr inc i ple, in tramural R&D, and the expend i ture, should be ca p tured
in the o伍c ial R&D survey o f the coun try and ex tramural R&D may be i f

there is a ques t ion on payn1cn ts for R&D serv ices. The add i t ional ques
t ion on whe ther R&D is performed con t inuously or occas ionally is needed
to d is t ingu ish the popula t ion o f rela t ively rare con t inuous performers
from the more common occas ional ones. In a Canad ian s tudy (Schcll ings
and Gau lt 2006) o f R&D performers tha t were presen t in a n ine-year
per iod, four ou t o f ten were there for a t mos t two years and spen t less
than CANS!OOOOO on R&D. Occas ional R&D performers dom ina ted the
popula t ion.
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If the propens i ty to do R&D is measured by a pos i tive response
inlramural R&D question, w i thou t talangaccoun t of the qual i fyingt己心
lions, the result will _include the c_on t in_uo_us !_"'rfonners, prese~ t r0;
three years of the reference period, and all of tbe occasional perf the

0rmers
pre~en t for on: or two ~7ars. ~h~s give~ ri~_e to a__~igher es t ima te of R·&o
performance than would result from deal ing with just one year or
con t inuous performers. Th is is d iscussed la ter in the chap ter. Wi th

The.?'71~ is!tion ~f mac?in_e ry and,_equ i pmen t and ?f _s~ftware should
be ava ilable from the cap i tal expend i ture survey needed for the sYs tem
of Na t ional Accoun ts (SNA). The acqu is i tion of ex ternal knowiccige,
cngage~ent in_ :rain ing_and,~or~_on_m~rket in_troduction are not SNA
ca tego ries, and have to be probed m lhe innovauon survey . An excep tion
~ :h~acqu_is i tion o! knowledge wh ich, i_f i t !s_ measured by paymen is r~;
R&D serv ices or for pa ten t l icences, should appear in the balanee-o·f
paymen_ts ~':"? ~nt in.~~e ~NA. If the ?cqu is_i t io~ is through the employ
men t of a highly qual i fied person or through informa tion rece ived ·fro~
a cl ien t , i t will not appear in the SNA. In reali ty, i t may be easier to ask
abou t the o ther ca tegories as well. The 2005 Canad ian survey adds the
category of'Post - in troduction commerc ial iza tion' to the equ ivalent ques
t ion (ques t ion 23).
From the perspect ive ofuser innova t i_on, the_acqu is i tion of knowledge

quest ion iden ti fies tha t this act iv i ty is happening, bu t i t does no mo~e
than tha t. Therece i pt o f the knowledge embodied in a working pro to type
developed by a user of a produc t produced by the firm is qu i te d ilTeren t
from the knowledge acqu ired by o订ering ma in tenance serv ices to users o f
the product.
G iven the in terest in indus t rial des ign as an innova t ion act iv i ty (V inodra i

ct al. 2007), and i ts presence in the Oslo Manual from the beginn ing, i t is
in teresting tha t i t is left to the'O ther prepara t ions'ca tegory from wh ich
i t cannot be recovered. Bo th des ign and user innova t ion are subjec ts that
could be probed fu rther in CIS-like innova tion surveys.

5.2 Es t imate the amoun t of expend i ture for each o f the following four innov-
a t ion ac1 iv i t ics in 2006 only:

In tramural ( in-house R&D)
Acquis i t ion o f R&D (ex tramural R&D)
Acqu is i tion ofmach inery , equ i pmen t and so ftware
Acqu is i tion of other external knowledge

This ques t ion does no t cover the to tal cos t of innova t ion, bu t i t does
give an ind ica t ion of the magn i tude of the expend i ture by the en terpr ise
on innova t ion ac t iv i t ies. As innova t ion ac t iv i t ies do no t necessar ily lead
to innova t ion, the to tal expend i ture should not be seen as an ind ica tor of
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innova t ion, bu t o f the resources alloca ted to the engagement in innova t ion
ac t ivi t ies

5.3 Du ring thethrcc ye叩2004 to 2006. d id your entc巾 rise rece ive any publ ic
financial support for innova t ion ac t ivi t ies from the following levels or
governmen t?

Local or regional au thori t ies
Central governmen ts
The European Un ion (EU)

lf yes,d id your firm partic ipa te in the EU 6 th Framework Programme
for Research and Techn ical Developmen t (2003-2006)?

Once i t is known tha t the en terpr ise engaged in innova tion ac t iv卜

ties or no t , and wha t i t spent on a subse t of them, there is a ques t ion on
sta te support. No te tha t the ques t ion is l imi ted to financ ial suppo rt and
therefore excludes demons tra tion programmes like tha t of the Na t ional
Research Counc il Industrial Research Ass is tance Program (NRC-IRAP)
in Canada. The impor tance of th is ind ica tor is in how marke t fa ilures are
be ing addressed, by industry, geography and size of en terp rise.

Informa t ion Sources and Collabora t ion

6. Sources o f in forma t ion and co-opera t ion for innova t ion ac t iv i ties

6.1 Du ring the three years 2004 to 2006, how impo rtan t to your en terp rise's
innova tion act ivi t ies were each o f the follow ine informa t ion sources?

In ternal
W i th in your en terprise or en terp rise group

Marke t sources
Suppl iers of equ i pmen t , ma terials. componen ts , or software
Cl ien ts or customers
Compe t i tors or oilier en te rp rises in your sec tor
Consul tan ts . commercial labs, or priva te R&D in st i tu tes

Ins t i tu t ional sources
Un ivers i t ies or o ther h igher educa t ion in st i tu t ions
Governmen t or publ ic research inst i tu tes

Other sources
Con fercn心s, trade fa irs, exh ib i tions
Sc ien t i fic journals and trad e/techn ical publ ica t ions
Profess ional and indus t ry assoc ia t ions

Responses to th is ques t ion show the rela tive impor tance or the sources,
and the ir in tens i t y . The cl ien t or cus tomer always ranks h i gh. sugges t 
ing a key role in innova tion for the user or the produc t, bu t th is is no t

elabora ted upon. Un ivers i t ies and governmen t insti tu tes rank low, bu t the
in tens i ty goes up w i th increas ing s ize o rfirm sugges t ing tha t th is is an issue
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ofabsorpuvecapaci ty wh1ch lS more hkeIy to be presen t m a larger firrn
While the intens i ty goes up, the rank order does not change subst~n l'i~j1

Y.
6.2 D_uring lhe lhree years _2004 to 2?06 ?id your cn_lerprise co:opera ie on

of you';- innovali.;n ac1iviLies wilh olhcr cnlcrprises or instilW.i~~~?vu any

6.3 Pl哗e indIcate thc typeofco-operatIon partnerand locat ion (Theoptions
are: your coun try: other Europe; Un i ted States; and, all other countri~~)

Type ofco-opera t ion partner
Other enterprises wi thin your enterprise or enterprise group
Suppl iers ofequipmen t , materials, componen ts, or software
Clients or customers
Compet i tors or other enterprises in your sector
Consultants, commerc.ial labs, or priva te R&D insti tutes
Univers i t ies or other h igher education insti tutions
Governmen t or publ ic research ins t i tutes

A collaborator is more than the informat ion source identified in ques
t ion 6.1, as the collaborat ion allows the exchange of knowledge among
part icipants. Collaboration is also a l inkage measure, as d iscussed in the
third ed i tion of the Oslo Manua l.

6.4 \Vhich type of co-opera tion partner d id you find the mos t valuable for
your enterprise's innovation act ivi ties?

7. Effects of innova t ion du ring 2004-2006

7.1 How important were each of the following cffccls on your product (good
or service) and process innovations introduced during the three years 2004
10 2006? (There are four calego百es: h igh; med ium: low; or, no t rclevan t)
Product orien ted effects

Increased range ofgoods or services
Entered new markets or increased marke t share
Improved qual i ty ofgoods or services

Process oriented effects
Improved flexib il i ty of product ion or service provis ion
lncre心ed capacity of product ion or service provision
Reduced labour costs per un i t ou tpu t
Rcduccd ma terials and cnergy per un i t oulpul

Other effects
Reduced environmental impacts or improved heal th and safe ty
Mel regulatory requ iremen ts

Wi th the ind ica tors so far from the survey, a picture of the act iv i ty of
innovation begins to emerge and ques t ion 7.1 answers one of the remain ing
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ques t ions:'Wha t changed as a res11l t of the ac t iv i ty of innova t ion?'The l is t
does no t deal w i th changes in the number of people employed or the sk ill
levels of the labour force

8. Factors Hampering Innova t ion Ac t ivi t ies

8.1 During the three years 2004 to 2006 were any o f your innovation ac t i ,illcs
or projects:
Abandoned in the concep t stage
Abandoned a fter the activi ty or projec t was begun
Seriously delayed

8.2 Du ring the three yea r.; 2004 to 2006, how impo rtant were the following
factors_ for _hampe ring _your inn_o~t ion ac t ivi t ies or projects or inn~,n~
ing a decis ion no t to innova te? (The impo rtance ca tego ries were: h igh:
med ium; low; or, fac tor not expe rienced)
Cost factors

Lack of funds wi th in your en te rp rise or group
Lack of finance from sources ou ts ide your en terp rise
Innova t ion costs too h i gh

Knowledge factors
Lack of qual i fied personnel
Lack of informa t ion on technology
Lack o f informa t ion on marke ts
D i fficu lt y in find ing co-operation pa rtne飞 for innova t ion

Marke t fac tors
Marke t dom ina ted by estabtishcd enterp rises
Unce rta in demand for innova tive goods or services

Reasons no t to innova te
No need due to prior innova t ions
No need because o f no demand for innova1 ions

Responses lO ques t ion 8 will change accord ing to econom ic cond i t ions,
bu t mos t surveys ind ica te tha t lack of qual i fied personnel is an inh ib i t ing
factor.

In tcllcc tua\ Propert y R igh ts

9.1 Dur ing the three years 2004 to 2006, d id your en terpr ise: (Ycs or No)
App.ly fora pmcnI
Regis ter an indust rial des i gn
Reg i ster a trademark
Cla im a copyr i gh t

Th is is a l im i ted in tellec tual prope rty ques t ion, a lthough i t is the first

a ppearance in the CIS of industr ial des ign . There is no reference to o ther
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mcans ofsharmg in tellec tual property such as allow ing frec use o f pa ten ts
~~ us ing 00pc~ source pa ten ts. These are found in the US survey d i~c~;;~~
la ter in the cha pte r.

Organ izational Innova tion

10.1 During the three years 2004 to 2006, d id your en terprise in troduce:
orNo) (Ycs

New b,ISIIIcss pmc/ICes for organisIng work or procedurcs (IC. supply
cham managcmcn t, busmess rc七ngmccnng, Ican producdon, quaIIly
managemen t.. educa tio n/t raining systems, e tc.)
New k11owledge 111a11ageme111 systems to be lier use or exchan ge in fo,_
ma tion. k_n':'wlcdge an_d sk ills w i th in your en terpr ise or to collec t a~-d
in terpre t in forma tion from ou ts ide your en terpr ise
N_e'.~ _mc tho~s _ of ~••orkpfa_ce orlf.a11 i.,';_tio11 for ~is tribu t ing rcspon
s ib il i t ies and dec is ion mak ing (i.e. firs t use o f a new syS1em o f
employee respons ib il i t ies, team work, decen tral isa tion, in tegra t ion or
de- in tegra t ion ofdepar tmen ts, e tc)
New me thods of organ is ing external rela tions w i th o ther firms or
publi~ ins t i tu t ions (i.e. firs t use of all iances, pa rtnersh ips, ou tsourcing
or su b-con trac ting, e tc.)

I0.2 Who developed these organ i 过 tional innova t ions?
Ma inly your en terprise or en terprise group
Bo th your en terpr ise and o ther en terp百ses or ins t i tu tions (includmg
consu ltan ts)
Ma inly other en terp百ses or ins ti tu tions (includ ing consu ltan ts)

10.3 How importan_t were each o f the_ foll?'~in Ji eff'7ts on your en t':_r_p_risc's
organ isa tions innova t ions in troduced du ring the three years 2004 to
2006? (H igh, med ium, low or no t relevan t)

Reduced time to respond to customer or suppl ier needs
Improved qual i ty of your goods or serv ices
Reduced cos ts per un i t ou tpu t
Improved employee sa tisfac t ion and/or lower employee turnover
Improved commun ica t ion or in forma tion sha ring

Marke t ing Innova tion

I 1.1 During the three years 2004 to 2006, d id your en terpr ise in troduce the
follow ing marke ting innova t ions (Ycs or No)
Slgn.i fican t changcs IO prodIICt de5/g/I Or thc packaging of goods or
serv ices (exclude ehangcs tha t only-al ter the produc t's func t ional or
user eharae te ris t ics)
New med ia or Leehn iques for pro如ct promo t io11 (i.e. the firs t t ime use
o f a new advertis in g med ia, fundamen tally new brand to targe t new
marke ts, in troduc t ion of loyal ty cards, e tc.)
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New methods forprod11c1 placemen t or sales channels ( i.e. first t i.me use
of frnnch is in g or d is t ribu t ion l icences. direc t se lling . exclusi l'C re ta il今

ing , new concepts for produc t presen ta tion, e tc.)
New me thods ofpricing goods or scn·ices (i.e. firs t t ime use of variable
pric ing by demand. d iscoun t systems. e tc.)

I J.2 Who developed these marke t ing innova t ions?
Ma inly your en terprise or cn<erp risc 即叩
Your en te rprise ioge ther 叨 th o ther en te rp rises or inst i tutions (includ
in g consu ltan ts )
Ma inl y o ther en terprises or inst i tu t ions (includ ing consul tan ts)

11.3 How importan t were each o f the following effects of your en terp rise's
marke t ing innova t ions i ntroduced du ring the three years 200-I to 2006?

Increased or ma in ta ined marke t share
In troduced produclS to new marke ts or cuSlomcr grou ps
Increased vis ib il i ty o f produm or bus iness
Improved ab il i t y to respond to cuSlomer needs

Ques t ions JO and 11 an t ic i pa te the expans ion o f the de fi ni tion o f inno
va t ion to include organ iza tional change and prac t ices and marke t develop
men t. The ir in troduc t ion here allowed them to be widely tes ted before they
could be cons idered as par t ofa four-pan innova tion ques t ion. Ques t ions
I 0.2 and 1 1.2 also probe for the presence o f user innova t ion.

Das ie Econom ic Informa t ion on Your En te rprise

12.1 Whal was your cn1crpriscs 101al IUrnover for 2004 and 2006?

12.2 Wh at was your en te rprise's to tal number o f employees in 2004 and
2006?

Tha t com ple tes the generic vers ion o f a CIS 2006 survey o f en terpr ises.
It is on the bas is of such a survey, conducted in European coun tr ies, tha t

all o f the innova t ion ind ica tors d iscussed in la ter cha pters are der ived.
L inks to the Canad ian su 八 'cys are found in Append ix A

The US Bus iness R&D and lnno,•ation Sun•cy (BRDIS)'

A fter years o f absence from the measuremen t o f innova t ion, the US
Na t ional Sc ience Founda t ion (NSF), in collabora t ion w i th the Econom ic
D订ectora te o f the Bureau o「 the Census, redes igned the R&D su八，ey 10
produce the llus incss R&D and Innova t ion Survey (BRDIS) wh ich wen t
in to the field as a p ilo t survey on 26 Janua ry 2009. The stra t i fied sam ple
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of 40000 firms wi th five or mo~e em~loy'7s include.~ a census of large
R&D performers; the 50 largest firms, based on payroll, in each s tate; a;d
a sample of other firms drawn from the Census Business Register (lJS
Census Bureau 2009).
The timing of this in i tiative an t ic i pated the release of the US Innova t ion

Strategy (Execu tive Oflice of the President 2009) and the NSF should be
in a posi t ion to deliver_ p<>l icy-relev~-~t res~ts as_t!;_c_'.1~'~strat_egy is being
implemented. The BRDIS resul ts will transform US R&D sta t ist ics as weii
as contribu ting to pol icy devclopmen_l (B心IIIess Weck 2008). The survey
will also produce official s ta t istics on innovat ion in US firms based on th~
resul ts of the following quest ion:

6.1 Did your company introduce any of the following during the three-year
period. 2006 to 2008?
a. Newor s ign i fican tly improved goods (exclud ing t11e simple resale of

new goods purchased from others and changes of a solely aesthetic
na ture)

b. New or s ign i ficantly improved services
c. New or s ign i ficantly improved methods o「manufacturing or pro

ducing goods or services
d. New or s i gni fican tly improved logist ics, del ivery, or d istribu t ion

methods for your inputs, goods. or services
c. New or s ign i fican tly improved support act ivi t ies for your pro

ccsses. such as ma in tenance systems or operations for purchasing,
account ing, or computing

Th is ques t ion is a combina tion of 2.1 and 3.1 used in the generic ClS
2006 quest ionna ire and the responses will support some comparison w i th
CIS and CIS-l ike survey find ings. The BRDIS is a pilot survey as far as
innova tion is concerned, and i t is designed to be the pla t 「orrn for fu ture
in-depth modules on innovation in indust ry. The ques t ions used in 2009
are being revised and added to for the 2010 survey so tha t there will be
more informa t ion on the ac t ivi t y of innovation in the US in the coming
years.
The innova t ion question is followed by a series of quest ions on intcl

lectual·propeny. includ ing one on intellectual property transfer act ivi t ies
In lha t ques tion !here are n ine opt ions, but the las t two on free reveal ing
are those of interest in the d iscussion of user innova tion in Chapter 5. The
full ques1 ion follows

6.9 Did your company perform the following activ i t ies in 2008?
a. Transfcrre~ intel_Icctual property to others_ not _ owned by.,Your

company through partici pat ion in techn ical ass i stance or'know
how'agreemen ts
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b. Rc-cc ivcd in1cllc-ctual property from others no t owned by your
company through partici pa t ion in techn ical ass is tance of'know
how· agreemen ts

c. Transferred in1ellcctual property from a paren t company as pan of
a spin-。IT orspin-ou t

d. Acqu ired more than 5矶ownersh i p in anolhcr company for !he
prima ry purpose of acqu i ring their in tcllecJUal property

c. Acqu ired any financial in terest in ano ther company in order to ga in
ucccss 10 the ir in tellec tual property

f. Par t ic i pa ted in cross-l icens ing agreemen ts - agreemen ts in wh ich
two or more pa rties gran t a license to each Olher for the use of the
subject ma ltercla imcd in one or more o f the pa ten ts owned by cach
pa rty

g. Allowed free use of patcn JS or o ther in tellec tual property O\\'IIcd by
your company {for example, allo叭ng free use of so ftware pa1en ts
by the open source commun i ty)

h. Made use of open source pa ten ts or o ther freely ava ilable in tellcc-
tual properly no t o"'TIed by your company

Measur ingR&D in lnno1·a tion Sun-eys

The examples o f the CIS and the BRDIS ra ise a quest ion abou t the meas
uremen t of R&D in surveys. The R&D question (5. I) in the CIS con firms.
over the three years covered by the survey, the presence of the perform
ance or acqu is i tion ofR&D, and the response to the performance question
suppo rts es t ima tes of the propens i ty to do R&D. Two observa tions follow
from th is. The firs t is tha t more firms innova te than do R&D on a fu.11 - t imc
bas is (Arundel c t a l. 2008; OECD 2009b). The second is tha t the es t imate
of the propens i ty to do R&D found in innova t ion surveys is h igher than
the propens i ty to do R&D found in ded ica ted R&D surveys based on the
de fin i t ions in the Frasca t i Manual (OECD 2002b).

Coun try comparisons o f non-R&D innova t ion propens i t ies arc given by
Arundel el a l. (2008a) 「or CIS 3 resu lts and resul ts from CIS 4 and s im ilar
surveys in non-EU coun tries can be found in OECD (2009b) Tables S .3
for jnnova t ion and S.13 for R&D performance. Comparing the two tables
in OECD (2009b) shows tha t in all coun tries in the study, wi th two excep•
t ions, the propens i ty to innova te exceeds the propens i t y to do R&D. The
except ions are Japan and Korea. The compar isons are given in Table 4.1.

A poss ible explana t ion o f these resul ts could be a large popula t ion of
occas ional R&D performers, as ques t ion 5.1 asks abou t the perfonnancc
o f R&D over the previous three years and whether i t is con t inuous or
occas iona l.'1 「 there is a large popula t ion of occas ional perfonners,,vith
d i fferent ones appearing in each o f the three years covered, th is s ta t ist ic
would be h i gher than i f the question was pu t for jus t one year. A belier
measure o「R&D propens i t y could be a coun t taken from the response
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Table 4.1 l111emo tio11al comparison of the percen tage offirms in
mam,facwring engaged in R&D and in inno,,a t ion

R&D(¾) Innova tion(%) D ifference

Aus tria 32 7 55.4 22 7
Belgium 35.2 54.0 18 8
Canada 53 2 65.0 11 8
Denmark 27.7 51 3 236
F inland 37.9 44.8 69
France 27.7 35.0 7.3
Gennany 47.3 659 18.6
Japan 27.9 244 一3.5
Korea 42.0 40 2 -18
LW<cmbourg 274 47.2 19 8
Ne therlands 29 6 39.5 99
New Zealand 19.0 48.0 290
Norway 32.4 36 3 39
Sweden 40.7 5 1.3 IO 6
Sw i匹rland 47.9 67.2 19 3
United l(jngdom 40.2 4 1.9 I 7

Sourr,: OECD (2009b), Table S.3 (Firms ha, ing in l<oduced a produ ct or process
innova tion) 印d 5.13 (Finns tha t perform R&D): and au thor 叫cula tions

to ques t ion 5.2 on expend iture on in tramural R&D performance for the
s ingle year, 2006.

To make the po in t abou t ded iea ted R&D surveys, the Canad ian resul ts
in OECD (2009b) arc for manu fac turing and only for firms w i th 20 or
more employees and a turnover of more than CAS250000. The innov
a t ion propens i ty is 65 per cent, the R&D propens ity from the same survey
is 53 per cen t (Uhrbach 2009) and the resu lt from the same popula t ion o f
responden ts in the R&D survey is 34 per cen t (Governmen t o f Canada,
Sc ience, Technology and Innova t ion Counc il 2009: 15). As the to tal
number o f R&D performers in Canada increased by 76 per cen t in the
per iod be tween 2000 and 2005, a compound annual grow th ra1e o f 12 per
cent, there is a need to exam ine the amoun t of R&D tha t new en tran ts are
ac tually perform ing in order to unders tand the s ign ificance o f the 34 per
cen t (S ta tis t ics Canada 2009, Table 19.2). However, i t can be regarded as
an upper bound from the R&D survey wh ich is s t ill s ign i fican tly lower
than the 53 per cen t found in the innova t ion survey.
The US BRDIS is a revis ion of the US R&D survey and the expec ta t ion

1s tha t the propens i ty to do R&D found in the BRDIS w ill be s ign i fican tly
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lower than tha t found in CIS and ClS-l ike surveys. In Chapter 5, the
pol icy impl ica t ions o f innova tion by non-R&D perfonncrs are discussed.

TECHNOLOGY USE SURVEYS AND INNOVATION

In the las t chapter, there was a brief d iscuss ion o f technology use surveys
and the ir role in measuring innova tion, and re ference to them in the firs t
two ed i tions o f the Oslo Manual. Here the subjec t is a pproached from a
survey perspec t ive. The example ofa technology use survey is the S ta t is t ics
Canada Advanced Technology Survey 2007 (S ta t is tics Canada 2008b) and
the follow-up survey (S ta tis t ics Canada 2008c). The ques tionna ires and
survey me thodology can be found on the S ta tistics Canada webs i te (see
A ppend ix A).

As described in OECD (I 992a), technology use surveys are s imple. They
cons is t o f a l is t o 「 technolo卧es or prac t ices and the responden t is asked to
say i 「 they are used, planned to be used or no t planned to be used. A tech
n ical manager is able to look around the plan t and answer the questions
w i thou t consu lt ing records as the ques t ion is use, no t capi tal expend i ture.
Th is means tha t the response ra te for such sun•cys is h igh as, properly
des igned, they should be eas ily unders tood by the plan t manager.
The quest ionna ires have a sec tion on technologies and a sccuon on

fac tors rela ted to the ir adopt ion, s im ilar to those used in the innova tion
surveys jus t d iscussed: percen tage o「 the capi tal expend i ture budge t spen t
on advanced technologies; sk ill requ iremen ts; sources o f informa t ion or
ass is tance; ou tcomes o 「 the adopt ion; and obstacles to adopt ion. In the
Advanced Technology Survey (S ta t is tics Canada 2008b), ques t ion 4 asks

How docs your bus iness un il acqu ire or in tegra te advanced technologies
(equ i pmen t and/or so ftware)? Please check all tha t apply:
• By purchas in g o lf-thc-shcl f advanced 1cchnology (equ ipmen t and/or

so ftware)
• By leas in g o lf- the-shel f advanced technology (equ i pmen t and/or

so ftware)
• By l icens ing advanced technology
• By custom izing or s ignifiean tly mod i fyin g ex isting advanced tcehnology
• By developing new advaneed technologies

(E i ther alone or in conjunc tion w i th o thers)
• Dy merger or acqu is i t ion o fano ther firm w i th advanced technolog ies.

The im por tan t ques t ions here are whe ther the plan ts adopted technolo
gies by acqu iring (purchas ing, leas ing or l icens ing), mod ifying or develop
ing technologies. The merger and acqu is i t ion ques tion is separa te from
th is d iscuss ion
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There is the v iew expressed by von H ippel (2005), implic i t in the first two
edi tions of the Oslo Manual, tha t process innova t ion is producer d riven.
That is. all of the h igh-level innova t ion takes place in the firm of the pro
duccr of the technology and the technology is then sold to users. The users
may qual i fy as innova tors if they make the purchase wi thin the reference
period of the innovation survey and the appl ica t ion of the technology is
new to the firm, the lowest level of novel ty tha t qual i fies as innova t ion.

I f innova t ion is producer driven, the expecta t ion is tha t the intellec tual
property of the producer will be protected wi th the ex ist ing range of instru爹

ments: pa tents, copyrights, trademarks, and regis tra t ion of design, seeds
or circu i ts. The knowledge abou t the technology is expected to flow back
to the producer firm through service agreements or in terac t ion wi th the
market ing s taff, ensuring tha t users (cus tomers or cl ien ts) are placed h igh
on l ists of sources of informa t ion tha t influence the innova t ion of the pro
ducer. There is more to it than t his. Arundel e t a l. make the poin t tha t :

an importan t method (not identified in 1hc CIS surveys) 1ha1 is used by boLh
non-R&D innovators and R&D pcrfonning firms 10 innovate is to cus tom ize
or mod i fy products, processes, or organ izational me thods developed by other
finns or organ izations. This is repo rted by approx ima tely onc-Lh ird of bo th
Lypcs orfinns. (Arundel ct a l. 2008a: 32)

Th is supports the view that there is a s i gn i fican t presence of user inno
va t ion. Table 4.2, taken from von 几ppel (2005), further illus tra tes the
importance of the user role in innova t ion, both as part of the product ion
process and as end users or consumers.

More recen t resul ts in support of user innova t ion come from a collab
orat ion of Eric von H ippcl and Chris toph H ienerth'on user innova t ion in
rodeo kayaking. Rodeo kayak ing was founded by users, and has followed
an innovat ion trajectory typical 「or many user-developed sports. During
the course of i ts developmen t , many importan t and novel techn iques and
in terdependen t novel kayak produ~ ts,;ere developed and sold to prac t i
t ioncrs of the sport . Stud ies of the h istories ofall th~se innova t ions showed
that 63 per cent of the major product innova t ions and 83 per cen t of the
minor produc1 innova t ions func t ionally importan t to the sport were devel
oped by users rather than producers. User:innova tors were also respons i 
ble for 100 per cen t of the technique innova t ions tha t u t il ized and induced
thc,se produc t innova t ions (H icn~rth 2006)
The major find ing wi th respect to innova t ion expend i tures is that the

collective investmen t in product developmen t by ;odeo kayak users is
much larger than tha t of all rodeo kayak- producers. Indeed, conserva t ive
analyses show tha t aggrega te innova t io~ investmen t by kayak users is
larger than the aggrega ted inves tmen t in the developmen t of kayaks and
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Table 4.2 Studies of11ser i11no1•a1io11freq11e11cy
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Innovat ion area

Industrial produclS
I. Pria1cd c ircu il CAD
soflwarc

2. P i pe hanger hardware

3. L ibrary informa tion
sys1c1ns

4. Med ical surgery equ i pmen t

5. Apache OS server software
secu ri t y fea tures

Consumer products
6. Outdoor consumer

products

7..Ex trcmc'sporlmg
cqulpmcn t

8. Moun ta in b iking

Num坎rand type ofu沁rs
sampled

136 user firm attendees a t a
PC-CAD conference
Employees in 74 p i pe hanger
installa t ion firms
Employees in 102 Austral ian
l ibraries us ing compu terized
OPAC l ibrary ia fonna t ion
systems
261 surgeons working in
un iversi ty cl in ics in Germany
131 technically soph i stica ted
Apache users (wcbmastcrs)

153 recip ien ts of ma il order
ca talogues for ou tdoor
ac tivi ty products for
consumers
197 mem坎rs of 4 special ized
sport ing clubs in 4 ·ex treme
spo rts
291 moun t ain b ikers in a

Develop ing
and bu ild ing
product for
O"'ll use(%)

2-1.3

36

26

22

19.1

9.8

37.8

19.2
equ i pmcnl geograph ic reg ion known lO

be an' innova tion ho, spol'

So'”“,sData from: (a) Urban and von H;ppcl (1988); (b) H心 tall and von H;ppcl
(1992); (c) Mordson ct a l. (2000): (d) Lu thje (2003): (c) Franke and von H;ppcl (2003): (I)
Luth」c (2004); (g) Franke and Shah (2003): (h) Lu thjc ct a l. (2002).

kayak-rela ted products by producers. In the case of techn ique, the inves t 
mcn t ra t io is even more lops ided. Producers made essen t ially no invest 
mcn t in techn i que - and techn ique determines the funct ional i t y del ivered
by sport ing products.
The impl ica t ions of these find ings, i f they can be general ized. are tha t

analys ts and pol icy developers need to take accoun t o「 the true cos t of
innova t ion and where tha t cost was incurred. Th is is relevan t to analysis
based on the industry o f product ion. An innova t ion survey of kayak pro
ducers would see the in troduct ion o f new producLS to the marke t and the
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importance of the end user as a source of information for innovation. The
cost , as measured by CIS quest ion 5.2, would be qu i te low as no R&D
would be requ ired ta take the prototype from the consumer. Costs would
only appear i f the consumer charged for the knowledge tha t was being
transferred, or i f new machinery. equ i pmen t or software were required to
produce the improved kayak

When the CIS quest ion 2.2 is asked abou t who developed these product
innova t ions, the l ikely answer would have to be:'Ma inly other enterprises
or inst i tu t ions'. The problem here is·that the kayak user, appearing before
the producer wi th a signi ficantly improved kayak, m i gh t no t be perceived
as an en terprise or inst i tu t ion. This is a po int to be considered in the
word ing ofsubsequen t versions of this question, and in the reporting gu ide
tha t goes wi th the quest ionna ire.
From the poliey perspect ive, there may be a case of support ing the use

of un iversi ty or governmen t labora tories for kayak developmen t i f the
final product was commercia lized by a producer. There could also be
voucher schemes, like those in the UK or the Netherlands, allowing the
producer or the users to buy advice and o ther services as pa rt of bu ild
ing a belier kayak. Of course the word'kayak'here could be replaced by
any other consumer produc t that has engaged the imaginat ion and the
financial resources of the consumer.
Gett ing back to innova t ion in · firms. in earl ier surveys of technology

use and planned use a s ign i ficant percen tage of the target popula t ion
ind icated tha t they ei ther mod i fied or developed advanced technologies
for the ir o,vn use. The 2007 Statistics Canada survey confirmed th is, wi th
21 per cen t of users of a t leas t one of the technologies surveyed adopt
ing by mod i !、ying a technology and 22 per cen t adopting by developing a
technology. This was a sign i fican t signal of user innova t ion as these were
popula t ion est imates for the un iverse of manufacturing plan ts, no t case
study evidence. A classi fica t ion of innovators, includ ing user-innova tors,
is found in Tables I. I and 1.2.
The pilot follow-up survey (Sta tist ics Canada 2008c) addressed ques-

1100s abou t the mod i fication or developmen t to a subset of respondents
who had revealed themselves as user-innovators by be ing mod i fiers or
developers. The ques t ions arc ava ilable on the Stat ist ics Canada webs i te
and the comple te responses, wi th analysis, are given by Schaan and
Uhrbach (2009): an analys is from a policy perspect ive is found in Gaul t
and von H ippel (2009).

Surveys of advanced technologies in manufac turing are only part of the
picture. Since 1998 the OECD has encouraged measuremen t of the use
of information and commun ica t ion technologies (ICTs) (OECD 2009c),
b io technologies (OECD 2009d) and nano technologies (OECD 2009e)
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Surveys in these a『eas have no t been focused on innova tion, bu t on the use
o f new or emerging technologies as pa rt of the produc t ion process or as
produc ts. None theless, firms us ing these technologies would be class i fied
as innova tive in an innova t ion survey.

MANAGEMENT PRACTICES USE SURVEYS AND
INNOVATION

Management prac t ice is a broad topic and only a subse t of prac t ices w ill
be cons idered here: those tha t deal wi th knowledge managemen t. and only
in the bus iness sector. The key po in t to be made is tha t surveys to es tabl ish
the use and planned use of knowledge managemen t prac tices are no d i f
ferent from surveys o「 the use and planned use o f technologies (Earl 2002,
2003). Bo th prac t ices and technologies are ways o f do ing thin罗

The second po in t is tha t an OECD work ing group wh ich involved the
s ta t is t ical o ffices o f Canada, France, Italy, the Ne therlands and Sweden
wi th represen ta t ives from Australia, Denmark, Germany and Ireland me t
in Copenhagen, 0 1tawa, Paris and Karlsruhe and developed a ques tion
na ire which was used in a numberof the par tic i pa t ing coun tries. The resul ts.
and the questionna ire, were publ ished in OECD (2003). Th is exerc ise es tab
l ished tha t knowledge managemen t prac t ices could be s tud ied in the same
way as technologies, and tha t there were correla t ions be tw心n the use of
such prac tices and the activ i ty of innova t ion (Kremp and Ma iresse 2002).

Wh ile prac t ices are more flex ible than t心hnologies, they can exh ib i t
exac tly the same types of innova t ion as described in Chapter I in Tables
1.1 and 1.2. Prac t ices can be produeer-dr ivcn innova t ions, user-dr iven
innova t ions or user innova t ions. The parallel be tween technologies and
prac t ices has been explored by Gaul t and McDan iel (2002), bu t the topic
has rece ived l i ttle a tten t ion by the innova t ion commun i t y.

CROSS-SECTIONAL OR PANEL SURVEYS

All o f the surveys d iscussed in th is chapter arc cross-sec t ional surveys
Tha t means tha t the da ta are collec ted for one reference per iod, wh ich may
be a year for technology use surveys or a three-year period for innova tion
surveys. The resu lts prov ide a snapsho t of the per iod and repea ted sna p
sho ts prov ide changes in aggrega te s ta t is t ics over time. bu t they do no t
suppor t in ferences of causal rela t ionships, only correla t ions. an exam ple
of wh ich is tha t be tween firm s ize and the propens i ty to do R&D or to
innova te
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There arc also longi tud inal surveys in wh ich firms, cons t i tu t in g a panel,
arc measured repea tedly over a period o f t ime. The da ta from these surveys
can support in ferences abou t causal rela t ionsh ips, bu t a t cons iderable cos t.
The cos t includes the burden on the part icipan ts, wh ich have to comm i t
to be ing in the panel for a pe riod o f t ime, and the infras truc ture needed to
ma in ta in the survey and the more complex analys is. The reportin g burden
can be reduced by the use of adm in istra tive da ta, i f the survey agency has
access to such da ta. Panels su ffer from the dea ths o f firms, from mergers
and acqu is i t ions, and from refusal to con tinue to make the cons iderable
con tribu t ion requ ired to the publ ic good. Th is means tha t the support
team has to have the means to renew the panel membersh i p. Wh ile there
are many panel stud ies in the soc ial and beha,>ioural sc iences, they are no t
o flen found in the produc t ion of o ffic ial s ta t is tics for innova t ion analys is
Where they do occur is in bus iness cond i t ions surveys, marke t assessmen t
surveys and in ten t ions sun•eys, where a small number o f focused ques tions
can be posed. An in teres t ing except ion is the Mannhe im lnnova t ion Panel
(M IP) (Janz e t al. 2001) wh ich is part o f the German CIS and is used as
a research tool a t the Cen tre-for Euro pean Econom ic Research (ZEW),
Mannhe im. Panel surveys have been used in New Zealand (Fabl ing 2007)
and S ta tis t ics Canada is in i t ia t ing a bus iness panel survey, the Survey o f
Innovation and Bus iness S tra tegy. Go ing back to earl ier d iscuss ion, i t w ill
have a question on user innova tion.

MULTIFACTOR PRODUCTIVITY

Innova tion surveys and surveys o f the use of technologies and prac tices
suppo rt bo th industry-level and firm-level analys is. A t a more macro level,
the Sys tem o f Na t ional Accoun ts (SNA) br ings toge ther est ima tes and
da ta from all pa rts of the economy and is able to calcula te mu lt i fac tor pro
duc t ivi ty (MFP) measures tha t can be used, in pr inc i ple, for in terna t ional
comparison (OECD 2001a, 2008b). In Canada i t is o f in teres t as lagging
MFP is seen to be primarily respons ible for the weak trend of labour pro
duc t iv i ty (CCA 2009b: 34)

MFP is no t measured d irec tly bu t is in ferred as a res idue tha t measures
the por tion oflabour produc t iv i ty grow th tha t canno t be accoun ted for by
measur ing the grow th o fcapi tal in tens i ty and the qual i t y o f the wo 「kforce.
A rece nt Canad ian repor t makes the po in t tha t :

MFP grow th con ta ins the macroeconom ic s i gna ture o f aggrega te bus i 
nm innovaL ion - the ex trac t ion of increas ing value from inpu ts of capi tal
and labour Lhrough inven t ive ac t iv i ty, en trepreneursh i p, the more e fficien t
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organ正Il ion of work, new marke t ing prac t ic心and bus iness models, the
pa7off from perform in g R&D and the capture_ o f thc_benc fi ts o f inno\~'.?~
origina ting elsewhere and pa rticularly the insigh ts of en trepreneurs. (CCA
2009b: 34)

Wh ile MPF es t ima tes arc fraugh t wi th da ta problems, changes in the
estima te over time re伽c t the impac t of all of the pol icy in terven tions o f
governmen t and of the environmen t in wh ich innova t ion happens, or does
no t happen. The measure also rela tes to econom ic grow th, wh ich is one of
the pol icy objec t ives o f promo t ing innovation.

Developing s tandard methods for calcula t ing MFP tha t would lead to
resul ts which could be compared across countr ies is a subjec t for future
work (Chapter IO). There is s t ill the challenge to find ways to d isen tangle
s ignals of innova tion from those aris ing from o ther econom ic and soc ial
ac t iv i t ies. I t is also clear tha t th is is a macro ind ica tor wh ich can never
address firm-level issues such as how firms innova te w i thou t do ing R&D,
and wha t gives rise to user innova tion

SUMMARY

Th is chapter has exam ined wha t has been measured in innovallon surveys
and in the complemen tary surveys of the use and planned use o f technolo
gies and prac t ices. Th is has shown how the fac t tha t firms are innova t ive.
or no t , is in ferred f「om the responses to the ques t ions abou t the ir ac t iv i ties
No firm is ever asked 心t is innova t ive.

One of the mo 「e robus t observa tions from innova t ion surveys is tha t
the propens i ty to innova te is grea ter than the propens i ty to do research
and developmen t. Th is ra ises ques t ions abou t how non-R&D perform ing
firms manage the ac t iv i ty o f innova tion, which w ill be d iscussed fu rther in
Chapter 10

Ex is t ing resu lts from bus iness surveys demonstra te tha t user innova tors
can be iden t i fied as a sub-popula t ion o f innova tors, and sugges t ions w ill
be made in Cha pte 「5 abo ut ways o f ga in ing more informa t ion abou t the ir
ex is tence. There is l i ttle in forma t ion from o币c ial s ta t is t ics on the end user
as innova tor and how the c/fec t o f th is can be measured. Some early resu lts
from H iene rth and von H i ppe! d iscussed in th is chapter sugges t ways o f
gett ing a t user innova tion of produc ts. Th is infonna tion could have pol icy
impl ica t ions w i th far-reach ing consequences.

F inally, the ex is tence of an innova t ion s ignal in changes in mu lt i fac tor
produc t ivi t y over t ime was d iscussed along w i th the da ta problems and the
resul ting impl ica1 ions for in tern ational compar isons o fMFP da ta.



68 b111omtio11 strateg心for a global economy

NOTES

I. Gcograph1cal breakdowns of survcy rcsuhs can prcscnt a probIcm, dcpendmg
how thc 竘pie s dmwn. Samphng at Ihc firm or cn,crp如lcvcl supports geo UJ)On
ol breakdown only for finns tha t lmve onc locauon. Such finns tcnd to 加 的ph;.
m奾um-S1对cntcrpnses(SM氐）． 巨rger fi<=: arc I让eiy tohavc productIOn SmaJI and
more th3n onc location and in more than one indust rial classi ficai ion. In Ihcact iviI i叩 in
On3dian Innova,ion 2005Survcy thesampl ing Iook pIace a t theCS tabl ishmc：飞rof,he
lcl'cl. The reason for this w正 ，加1 establ ishmcnIS almost aJways have onc l p1ant
tha i mc:tni,hat,hcresul tcould 比dis'门bu[cd gcograph ically for thc wholc：二芯
心tima,es proVIdcd for thc survey unim”C, whcrc accum勺and data qual i t
还Appcnd ixA fordir~tion,o theInnovation2005su”eymclhodology. y 沁mi ' 奴i

2. This dis,inct ion betw«n survcy qu心 ions and a survcy qucst ionnairc is wonh
Questions aredevdoped， 如 llymconsul'汕on WI ih pohcycxperts from,hcde nohng.
tha, will u父 ，he n.'5Uhs m pol icy dcvelopmcn t or evaluat ion Once thcy arc d：芯二
survcy staI ist icians structure ihc survcy Io maximizc informadon 驴thcred by,he qu心
tIonnmrcwhtlc阮pmg 加reponmg burdcn iOa mmimum.Thc ouIcomcof thisac”“'y
IS a ques,ionn3Ire which WIll con tam what are CIllcd sk ip pa',cms (i f Ihc respondcnt
an沁心no to quOIIon 7,'hcyam 父nt to quest ion 21, no,,o qucsIion 8). Thc quest ion
nairc is ihcn to,cd m Ihc appropnatc languagcs, and on the basIS O「 如i,cst ing so吓
qu$,ions may 比di沁arded and the quest ionnaire red心igncd. 0fcoursc,'hIS IS an,deal
SItuaIIOn.

3. Lynda Carlson and John Jankowski provided informa t ion for this sccHon.
4. y1adimir 区产－Bassols from _th: _OECD_~n_d F:~n~ois R;mbaud and Pierre Therrien

from Industry Canada were helpful in clarifying th;s issue.
5. EnC 、,on Hip户I and Christoph ~Hcncrth were kind enough to share their work at a p忙

l iminary stage.



5. How are indicators used?

INTRODUCTION

Chapter 3 developed a language for the d iscuss ion o f innova t ion and
Cha pter 4 prov ided examples o「 the appl ica t ion o f tha t language to
the developmen t of surveys and the in terpre ta tion of the ir resul ts. Th is
chapter looks a t how those resul ts can be used

An observa tion made by Arundel (2007) is tha t innova t ion ind ica tors
arc no t used for pol iey pu rposes even though they have been ava ilable
from several rounds o f the Commun i ty Innova t ion Survey (CIS), the
firs t be ing for re ference year 1992. Var ious explana t ions are prov ided
tha t include the dom inance o f well-es tabl ished research and developmen t
(R&D) incen tive programmes, and the L isbon targe t o f 3 per cen t o f gross
domes t ic produc t (GDP) to be alloca ted to R&D. In the US in 2009, there
were no o fficial s ta t is t ics on innova t ion to use to support pol icy analys is,
bu t th is is changing. Over the years, academ ic rescareh has provided l i ttle
pol icy gu idance, and coun t ry comparisons of innova t ion ac t ivi t ies have
been made d面cu lt by problems o f access ing the da ta.

Arundel (2007) also s tresses the impo rtance of innova t ion no t based on
R&D, and c i tes the Aho Repor t (CEC 2006a) and the Com pe ti t iveness
and Innova t ion Framework Programme (CIP} (CEC 2005) to support the
impor tance o f the d i ffus ion and appl ica t ion of technolo gies wh ich may
no t necessar ily involve R&D. The d i ffus ion and appl ica t ion o f technolo
gies (and prac t ices) ra ises the s igoi ficance o f the role o f user innova t ion.
wh ich has no t been pa rt of the innova t ion pol icy deba te. User innova t ion
and non-R&D-based innova t ion are also relevan t to developmen t pol icy,
as well as to domcs t ie po liey in developing eoun tr ies, a subjec t wh ich will
be addressed in Chapter 9

Ind ica tors based on s ta t istics popula ted by da ta can prov ide inform a
t ion abou t the s ta te o f a sys tem. Some examples are the pro pens i ty to
innova te in an indus try or region, or the expcnd irurc on R&D, or the
number o 「 pa ten ts filed by firms in the indus try. Repea ted measuremen ts
suppo rt mon i toring o f the behav iour o f the sys tem. A t the programme
or projec t level such measuremen ts, when comb ined w i th a se t o 「 per
formancc c riteria, can be used for evalua t ion. Ind ica tors can be used for

69
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benchmark ing exercises where the presen t s ta te of the sys tem is com
pared wi th a des trcd fu turc S ta te, or w i th lhc s ta te of ano ther sys tcm,
:~er~ th~ ~bject ivc is to. move ~rom the in i t i~I sta_te. to the 1.arget s,;~~'.
F inall y, ind ica tors caa be used to suppo rt fores igh t exerc ises. Al i of
these appl ica tions are rev iewed in order to illus tra te the d ifferen t ways
of usmg md ica tors as par t of lhe pohcy process However, md icalOrs
can also bc m isused and m is in terpre ted and the chaplcr oIfers warn ings
~bou t. the use of ind ic·a·tors. ~in~lly, ind ica tors need to be uaders to.;'d
i ~. ord_er w be used, wh ich calls for be tter absorpt ive capac i t y in po li~;
departmen ts.

USrNG INDICATORS

Support ing Policy Learning

Mon i toring
The most ben ign use o f indicators is the moni toring o f the innova t ion
system· by-comparing the values of a se t o f ind ica tors over t ime. The
European Innova t ion Scoreboard (EIS) supports mon i to ring of European
Un ion (EU) coun tr ies; the Global Innova tion Scoreboard ex tends the
comparison of the EU27 to ·high-R&D-perfonn ing countr ies (Pro lnno
Europe 2009a). The OECD publ ishes the Ma in Sc ience and Technology
Ind ica tors (OECD 2008e) tw ice yearly, and every two years the OECD
Science. Tecbnology and Indus try Scoreboard (OECD 2007c) and the
OECD Science. Technology and /11dustry Owlook (OECD 2008d). In
add山on, as the resu lt of a m icroda ta analys is projec t , a se t o f innova t ion
ind ica tors have-been used for the firs t time to make in tercoun try compar i 
sons (OECD 2009b). In the US, the Sc ience and Engineer ing Ind ica tors
are publ ished every hvo years (US Na tional Sc ience Board 2008), as is the
ind icator-repo rt of the Observa to ire des sc iences e t techn iques, publ ished
in France (OST 2008). Germany publ ishes the Federal Repor1 on Research
”“dIIIIIOI.a/iOIl (BMBF 2008a) every two years.
No t all of the ind ica tors in these publ ications are ind ica tors of the acuv

i t y of innovation as defined in the Oslo Manual, bu t there are ind ica tors o f
innova tion ac t ivi t ies such as R&D performance, cap i tal investmen t , i ntel
lec tual property pro tec tion, learn ing, educa t ion and des ign . The ind ica tor
reports can be supplemented by econom ic da ta produced by the System of
Na t ional Accoun ts. All of these ind ica tors contr ibu te to the publ ic pol icy
deba te on sc ience and innova t ion.

Ind ica tors can be used to moni tor publ ic spend ing on sc ience, technol
ogy and innova tion (ST[) and to answer three ques tions:
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• How much does the government spend on STI?
• Where does i t spea? i_t (geography and indust ry)?
• Why does i t spend i t (soc io-econom ic objec t iv~;)?

A fourth quCSlion,'Wha t does the governmen t get for spcndmg thLS
money?'requlres a sys tems approach to gelclose to a mean ingful response
and, i f coupled whh the pol icy objccl ives of governmcn t , i t becomes a
topic for evalua t~on (Gau lt 1998).
An example o f an a t~cm.p t t_~ answer the fourth ques tion is the work on

the Sclence ofSclence Pol icy (SoSP) bemg undertakcn by the US govern
men t and described in The Science ofScience Policy: A Federal R-;,se~rcl,
Roadmap (NSTC 2008). The tex t se ts out three broad themes: unders tand
ing sc ic_n_ce and_ i~nova tion; i~ves t ing in sc ience and innova t ion; and us ing
the SoSP to address n ational prior i ties. It is the last theme tha t tries t ~
ge t a t tbe fou rth ques t ion. The report no tes tha t the US da ta infrastruc
ture is inadequa te for dec ision-mak ing and sugges ts tha t the research on
SoSP could be used to make better R&D managemen t decis ions and to
quan ti fy the impact tha t the sc ien t i fic en terprise bas on innova t ion and
compe tit iveness.
Th is is a major undertak ing in ind ica tor developmen t, mon i toring and

evalua t ion w i th a view to quan t i fying ou tcomes of government invest 
men ts. I t could be regarded as the federal component o f the Na t ional
Sc ience Founda t ion (NSF)-supportcd Science o f Science and Innova tion
Pol icy (SciSrP) wh ich involves the academ ic commun i ty and analys is o f
pnva te sector acuvny.

Benchmarking
Mon i toring the sys tem is one th ing: decid ing where i t should be go ing and
how i t is to ge t there is ano the r. There are two broad approaches to bench
mark ing. The firs t is to dec ide upon a se t of ind ica tors wh ich are relevan t
to pol icy objec t ives. Once they are agreed, targe ts can be se t and, ideally .
the move to the targe t is suppo rted by polic ies and programmes. A second
approach is to agree upon the se t o f ind ica tors and then select another
system tha t may be in o ther respec ts comparable bu t is perform ing better
accord ing to a se t of performance cr i te ria. The values of the set of ind ica
tors for the comparable sys tem become the targe ts . The advan tage of the
second approach is tha t i t includes a dynam ic elemen t as the compara tor
system may react qu i te d i fferen tly to econom ic shocks, such as the recen t
cns1s.
An example o f the firs t approach is the Canad ian Innova t ion S tra tegy.

released by a former government in 2002 as two papers, one from Indus t ry
Canada (Indus try Canada 200 I) and one from the Departmen t of Human
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Resources Developmen t Canada (HRJ?C.2002~. The Industry C
paper prowdes examplcs of targcts, a select ion ofwhlch foUow. By ；需
• ran~ amon_g the top five coun tr ies in the world in terms of R&n

performance;
• at leas t double the amoun t invested in R&D by the Government

Canada; and, or
• rank_among_world leaders in the share of pr iva te sector sales from

new mnovauons.

The question is_no t ~vhetber these w~re re~listic ta~~ets_ i ~ 2002, or no t. h
is an example of se t ting targets in order to focus publ ic deba te and gove~:
ment policy.
The s impl i fied vers ion of benc~~~~g is to se t a s ingle targe t , such as

the L isbon targe t of 3 per cen t ofGDP (2 per cent to come from the bus i:
ness sector) to be allocated to R&D by 2010, and then lo prov ide pol icies
a t the EU level and encouragemen t a t the country level to develop com:
plemen ta乃， pol ic ies and to share best pract ices which have been ident i fied
through case stud ies or analys is of relevant survey or adm in is tra tive da ta

Emluation
Evalua t ion concerns the e ffec t ive and e ffic ient alloca t ion of resources in
orderto ach ieve a se t ofobjec t ives. To be of use it has to be done at a level,
such as the project or programme, where bo小 inpu ts and ou tpu ts can
be measured. There are var ious me thods of evalua t ion ranging from the
quan t i tative (b ibliome tr ic analys is, turnover resul t ing from new produc ts
in troduced to the marke t , aud i ts and so on) to the qual i ta t ive (such as peer
rev iew), and there are m i,x tures of the two. Innova t ion ind ica tors can be
used as part of evalua t ion. An example a t programme level is the evalu
a tion of the US Small Bus iness Innova t ion Research (SBIR) programme
(Wessner 2008).

One form of h igh-level evalua t ion is the Cou nt ry Rev iews o f innova t ion
pol icy conducted by the OECD. The repo rts are a m ix o f case s tud ies,
in terv iews and analys is follow ing a prac t ice bu il t up over years of expcri 
cncc. On the bas is of the evalua t ions, countr ies may revise the ir innov
a t ion pol icy m以 ．UNU-MERJT (Un i ted Na t ions Un ivers i t y Maast rich t
Economic and Soc ial Research and Tra in ing Cen tre on Innova tion and
Technology) o ffers a course on Des i gn and Evalua t ion of Innova tion
Po licy. in Developing Cou ntr ies (DEIP) which acqua in ts pa rt ic ipan ts w i th
the componen ts of innova t ion pol ic ies, how they are used, and how the
resu lts can be mon i tored and evalua ted.

Innovation stra tegies, as w i th any pol icy in i t ia tive, should have
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monitoring and evalua t ion bu il t in to the process. T ilis is necessary to
assess progress and s ignal the need to change d irec t ion in response to wha t
is 「ound, or in response to econom ic shocks.

Fores igh t
Fores igh t is an exerc ise in v iewing the fu ture and there is no s imple
de fin ition of the ac t iv i ty, a po in t made by M iles c t a l. (2008: 3). As w i th
evalua t ion, fores igh t can involve a m ix of quan ti ta t ive and qual i ta t ive
me thods, includ ing the use o f a curren t se t o f ind ic tors. Georgh iou e t a l.
(2008) d iscuss the h is tory of fores igh t and i ts evolu t ion and the me thods
employed

In the UK, the Technology S tra tegy Board has developed a ser心of
technology s tra tegy papers, and in each case the tcchnolo窃 is l inked to
the demand s ide. Th is is seen to be a key elemen t in fu ture governmen t
ac t ion. From the 「orcs igh t perspec tive, act ion plans follow the stra tegics
developed by working w i th bus iness to bu ild a'road map' to plan wha t
governmen t and bus iness w ill do toge ther in the future.
The OECD has also engaged in fores igh t , or fu tures stud心，and an

example tha t touches upon the topics in th is book is The World i11 2020
publ ished in 1997 (OECD 1997). O ther examples tha t make in teres t ing
read ing in 2009 are 2/sr Cenrury Tecl,110/ogies (OECD 1998) and The
Fwure of the Global Economy (OECD 1999b)
Fores i gh t can be used to d iscern l ikely pa ths for emerging technolo

gics, poss ible 「u turcs for an econom ic region, or a lterna t ive 心ponses to
a com ing problem such as how the coun t ry should func t ion when the o il
runs ou t. Ind ica tors in general, and innova t ion ind icators in pa rticular,
prov ide a background to such a process, bu t for mos t problems addressed
by fores i gh t the ind ica tors are too aggrega ted to be a major pa rt o f i t
These arc h i gher-level issues than those addressed in th is tex t , wh ich looks
a t how the ind ica tors o 「 innova t ion are developed and used in the pol icy
process. The focus is on the presen t , in fonncd by the pas t, perha ps w i th
targe ts for the future. Fores igh t , w i th i ts emphasis on wha t the fu ture is,
and on how to ge t there. is ou ts ide the scope o f the tex t.

Suppor t ing Learn ing abou t Bus iness Behaviour

Many o f the charac ter is t ics o f firms tha t suppo rt learn ing abou t bus卜

ness behav iour were covered in Chapter I in 1he sec t ion on s tylized fac ts.
Only one example is given here as it is no t tha t well known, bu t i t docs
have impl ica tions for unders tand ing non- technological innova t ion. The
example is the use o「knowledge managemen t processes, and there are
two find ings: thc i 「use is correla ted wi th the presence of the ac t iv i ty o f
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innova tion; and !h_e v~ riabl.es des~rib ing tbe pract ices exh如 t d1scon tinu
i tics as the s ize of the firm changes.
As part of the OECD proJec t on knowledge managemen t m 2OOl, and

Ihedes i gn ofa surveyo f the useoflhe pracI ices (OECD 2003), some qucs~
t ions w;re inserted in to th~ ~IS 3 in France ~nd a ~orrcla t io_n was r~~~d
be tween the use of knowled~e- ";'a~age~en t pract ices. a~d innova t i~~
(Kremp and Ma iresse 2002). Th is led io_ d isc~ss~~ns on_ t~e impo rtance~f
~on-l~hnological innova t ion i~ gene~~l~ -~nd of knowledge managem-e~;
in pa rt icular (de la Molhe and Foray 200~)-

in Canada, 山ere was a pilo t sur~ey of the _use ~f knowledge manage
mcn t practices wh ich showed tha t those pract ices tha t su i ted a small fi~
d id n~ t con tinue as the firm grew. bu t d im in ished in use wh ile prac t ices
more appropriate to a larger fim1 took over. As an_example, the co ffee po t
ceased to be the centre of knowledge sharing in a firm of ten people, 1~ be
replaced by managemen t mee t ings and the c ircula tjon of newslellers and
repo rts for 酝s of250 people. Wha t was in teres t ing was the s ize a t wh ich
the trans i t ion took place (Earl and Gaul t 2003).

Mak ing a Case

One of the uses o f ind ica tors is to make a case for further analys is lead ing
to pol icy developmen t . Two examples are prov ided: user innova t ion and
the ca.reer pa ths o f doctora te holders.

User innorntion
The firs t task is to es tabl ish the magn i tude of the phenomenon. User inno
va t ion is problem-solving by the user, or would-be user, involv ing technol
ogies or prac t ices. tha t resul ts in be lier or new technologies or prac t ices.
User innova t ion is not measured d irec tly in CIS- t ype surveys, al though
there is an ind ica t ion of i ts presence wh ich wiU be d iscussed. It is measured
in the technology use surveys tha t have been d iscussed in the las t chapter
It has also been measured in case stud ies of consumers, an example of
wh ich is the kayak commun i t y also d iscussed in the last chapte r.

In th is section, sugges t ions are made for how to measure the magn i tude
of user innova t ion in a ClS survey . Assum ing tha t the ac tiv i ty is as large
as in technology use surveys, there may be a case for do ing follow-ups to
learn more abou t user in.nova t ion.
There arc two ways the user innovator appears in an innova t ion survey.

as a source of an innova t ion in the form of a pro to type or a plan, lead ing
10 a product innova tion; or as a user of a process wh ich has 10 be improved
or, in -the ex treme case, developed.

In respect of user innova t ion of produc ts, there is in ClS surveys a
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sec tion on sources of informa t ion and coopera t ion for innova t ion ac11v1-
t ies. The ques t ion, 6.1 in the gener ic ques t ionna ire. on sources of infor
ma tion includes cl ien ts or cus tomers, and i t is the h i gh ranking o f cl ien ts
and customers in innova tion survey results tha t es tabl ishes them as a key
source o f informa t ion tha t gives rise to innova t ion. Ho\、ever, there is no
in fonnation on whe ther the informa t ion resu lts from service agreemen ts
or d iscuss ion w i th sales s ta!f, or whether i t cons ists o f a comple te se t o f
bluepr in ts or a pro to type for a new produc t
To probe the role o f the user in produc t innova t ion, a ques t ion could

be added, in sec t ion 2, a fter question 2.2 (see Chapter 4) to ask the impor
tancc o f the user to the produe t innova t ion. The 「ollow ing is an example
w i th add i tions in i tal ics.

2.2 Who developed these product innova t ions'!
Ma inly your en terpr ise or cnlcrprisc group

[Did the de,·,lopment r吓IIl/from 1,sing (ll)ear加r .-ersion af 1/,c produc1
orfimcl io,111 1/y similar produc1s? (Yes, /I切l

Your en terprise toge ther w ith 01hcr en terprisc-s or i115t i tu1 ions
[Were rhe orher e11rerprises or i11sr imr io11s users ofa11 如 ,lier,·ersion of
rhe prod11e1 orfimc1io11a l/y s/”“比r produw? (Yes, No)]

Ma inly o ther en terprises or ins t i tu J ions
[I-I1ere 1/,e oilier e11rerprises or i11s1 iwrio11s users of011 earlier i-er.I·i°'1 0f
1he prod11c1 orfimc1 io11ally similar prod11c1s1 (Yes, Ill刃 ］

Us ing the class i fica t ion es tabl ished in Table 1.1 and 1.2 in Cha pter I. the
firs t question deals wi th producer-dr iven produc t innova t ion: the second
eould be user-driven innova t ion or use 『 innova t ion; and the th ird is user
innova t ion. The'o the「en terprise'here could be an ind iv idual consumer

Now cons ider process innova t ion. For there to be user innova t ion 111
proeesscs, the firm mus t have to solve a problem rela ted to ge tt ing the
produc t i t produces to marke t. The problem could be in produc t ion, del i \匕
ery, market managemen t or in the s tructure or managemen t prac tices o f
the firm. The ex treme solu t ion is the developmen t ofa new process and the
technologies tha t make i t happen; a more modera te case is the purchase o f
ex is t ing technologies, or prac t ices, and then mod i fying them to do be lier
wha t is requ ired

I f the firm is able to purchase technologies, o 「 prac t ices, 「ram a suppl ier
and use them w i thou t s i gn i fican t ebangc, the firm is no t engaged in user
innova t ion as i t is no t solv ing a s ignifican t problem. I t is jus t upda t ing i ts
capacity to produce and del iver i ts produc t by adopt ing technologies or
prac t ices. Th is ac t o f adoption may resul t in the firm be ing class i fied as
innova t ive i f the adopt ion is w i th in the re「erence per iod o f the survey and
the teehnology or prac t ices are new to the firm, the lowes t level o f novelly
in the Oslo Manual
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In the technology use surveys d iscussed in the las t chapter, technology
was adopted by three means: developmen t ; mod i fica t ion; or purchase and
use. The firs t two are user innova t ion, the th ird is no t.

In the case of process innova tions covered in Sec t ion 3 o f the CIS, ques
Lion 3.2 could be used as i t is to make a firs t de term ina tion of user innov
a tion. The question is repea ted here w i th commen ts in bracke ts

J.2 Who developed these process innova tions?
Ma inly your en terprise or cn1c rprisc grou p

[ff the process innova t ion was developed internally, i t would be a case o f
problem solv ing needed to move the produc t to marke t. Th is is ev idence o「uscr
innova t ion.)

Your en terprise toge ther w ith o ther en te rprises or in si i tu1 ions
rrhc work cou td invotve o ther users or the produeer o「 the process being
improved. It could also involve con trac t ing work ou t to o ther en terprises or
inS1 i1U tions. In both cases, it is the en terprise tha t is so tving i ts process problem
and th is is evidence o「user innova tion.]

Ma inly o ther en te rprises or in siitu t ions
rrh is is a case or user adopt ion and no t of user innoval ion.)

E,is ting surveys tha t ask th is question show tha t over hal f the en ter
prises developed the ir own process innova t ions, and abou t half tha t
number d id so w ith o ther en terpr ises or ins t itu tions. The figures from rhe
German survey'were (55 per cen t , 33 per cen t and 12 per cen t); Canad ian
figures for process innovarors in manu facturing were (64 per cen t , 28 per
cen t and 7 per cen t) . Th is suggests tha t there is s ign i fican t user innova tion
tak ing place and tha t there is a case for following 伽s up to learn more
abou t how i t is managed and funded and how rhe in tellec tual property
genera ted is pro tec ted. Th is bas been done for the Canad ian survey of use
and planned use of advanced technology.

S ta t is t ics Canada conduc ted a survey of rhc use and planned use o f
advanced technology in manu fac tur ing for reference year 2007 (AT07)
(S ta t is t ics Canada 2008b), and then followed-up 1219 responses from
plan ts tha t adopted technologies by mod i fying ex isting ones or by develop
ing them, in the absence o f there be ing su i table technologies on the marke t
(S ta t is t ics Canada 2008c). The resu lts a ppear in Schaan and Uhrbach
(2009). Gau lt and von H i ppel (2009) analyse the da ta w i th emphas is on
the pol icy impl ica t ions of the shar ing o f the in tellec tual properry resul ting
from adopt ing by mod i fying and by developing. The relevan t find ings are
given in Tables 5.1 and 5.2.
The first obscrvar ion is thar developers make more use of conven tional

in tellec tual property pro tec t ion than mod i fiers, and there will be a s ize
e ffec t here as developers have to be large enough 10 have the ca pac i ty to
des ign, 比st and develop a process technology. ln each of the s ix ca tegories
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Table 5.1 How were user i1111ova1io11s protec1ed?

Responses from innova tors thal Mod i 「y cx is t ing Develop new
technologies tcchnologi。

Docs your bus iness uni t use any me thod
to pro tec t your process I P?

Yes 46.4 60 3
No 536 397

Ifyes, how do you pro tec t your [P?

Con fidcn t ial i ty agreemen ts 8 1.0 85 7
Pa ten ts 48.9 640
Secrecy 41 5 47.2
Trademarks 296 39.9
Copyrigh ts 144 22.2
O thc 「 0.7 20

Sou,ce.- Based on Gaul t and,on H; p因(2009), S tal;Sl;cs Canada (2008c).
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of in tellectual property, developers make more use o f them than mod i 
fiers, bu t there are s t ill 40 per cen t o f developers tha t do not use ex isting
methods of in tellec tual property pro tection and 54 per cen t o fmod i fiers
Table 5.2 addresses sharing of the technologies tha t have been mod i fied

or developed. Be tween 17 and 19 per cen t o f firms do share and there arc
over 200 bus iness un i ts in each ca tegory. Wha t is in teresting is tha t 76 per
cen t o f mod i fiers share the ir technologies a t no charge and an add i tional
16 per cen t share them for some cons idera t ion. For developers, there is less
free shar ing as they already repo rted mak ing more use of in tellec tual prop
erty (IP) ins trumen ts, bu t 47 per cen t o f those tha t share do so for no fee.
The ques t ion tha t ar ises from Table 5.2 is the presence o f econom i 

cally mo 「e emc ien t sharing o f knowledge and how i t can be suppo rted
by publ ic pol icy (Gau lt and von H i ppe! 2009). Examples are su pport for
'open l icens ing' in fras tructures such as the Crea t ive Commons l icense for
tex t and the General Publ ic L icense for open source so ftware code. Public
pol icy could also suppo rt'de fens ive publ ish ing'as a mechan ism to insure
tha t user innova tors, no t seeking formal IP pro tec t ion for themselves,
canno t be excluded from us ing the ir own inven t ions and innova tions a t a
la ter po in t (Henkel and Pangerl 2008)
G iven the ev idence from innovation surveys on the undertaking o f

process innova tion in the plan t , or w i th collabora tors, there is a case for
follow-up surveys s im ila 「 to tha t of the S ta t is t ics Canada advanced tech
nology survey wh ich would iden t i fy the charac teris t ics o f the activ i ty and
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Table 5.2 Hou· did 11sers_share_ thei; pr~cess i11nova1ions? Under ivha,
应／ns did sharing rakeplace?

Responses from innovators that :

Docs your business un i t share the
technologies that i t has mod ified
{developed) 对th other fim1s or
ins ti tutions?

Yes
No

How does your business un i t share the
technologies it has modi fied (developed)?

At no charge
ln exchange forsomething of value (i.e.. free
equ ipmen t)

For a fee
Other method

Why did your business unit choose to share
the technologies that i t modified
(developed)?

To allow a supplier to bu ild a more su i table
final product

Gain feedback and expertise
Nothing to lose (no direct competi tion)
Enhance reputa tion
Other
Contractual obl i ga tion

Mod1 fycx istm g勹江二二了
technologies _t_echnoJo的---

17.2 19.0
82.8 810

75.8 47-3
162 277

13.1 40.2
12 I 16.1

53.9 536

4 1.2 482
363 26.8
35.3 46.4
15.7 14.3
147 28.6

Sou,ce: Based on Gault and van H;ppel (2009)、Sta t ;st;cs Canada (2008c).

provide empirical support for the public pol icy debate around an in tcllec
tual property infrastructure, parallel to the one now in place, that would
support the free sharing of knowledge resul t ing from innovation. The
response to the intellectual pol icy question on the US BRDIS tha t deals
wi th the free revealing of intellectual property should also con tribu te 10
this d iscussion

Career paths of doctorate holders
Wi thout people there is no innovat ion. They make up the markets to
wh ich new products are sold and they populate the firms where products
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are produced and del ivered to the marke t. The h ighly qual i fied are key to
the developin g. find in g and syn thesizing o f new knowledge. and convert
ing tha t knowledge to commercial value, and they are in sho rt supply
(OECD 2008 1) . The mos t h ighly qual i fied are doc tora te holders, and the
unders tand ing of the mob il i ty and the career developmen t o f th is valuable
resource is a challenge in the process of be ing me t.
The case was made in the OECD Blue Sky Forum !I (Au riol 2007) and

work has been go ing on s ince w ith con tribu t ions from the NSF and i ts
work on pos tdocs and through the use o f i ts survey o f earned doc tora tes
The Un i ted Na t ions Educa t ional, Sc ien ti fic and Cu ltural Organ iza tion
(UNESCO) Ins t i tu te o f S ta t is t ics has also been involved. In add i t ion, the
subjec t is be ing pursued by the EU Comm iss ion and by the Organ isa t ion
for Econom ic Co-opera t ion and Developmen t (OECD) wh ich has devcl
oped a Roadmap for new human resources in science and technology
(HRST) ind ica tors to gu ide the work ofmember coun t ries.'
There is no doub t abou t the need to know more abou t the s tock and flow

of doc tora te holders and how the ir careers develop. Part of the problem
l ies in the com plex i ty of the da ta caused by d i fferen t c i tizensh i p pract ices
in d i fferen t coun tries, d i fferen t mob il i t y rules, and d i fferen t policy agendas
tha t span depa rtmen ts responsible for educa t ion, imm i gra t ion, tra in ing,
and sc ience, technology and innova t io几

The pol icy ques t ion is how to a ttrac t and re ta in the highly qual i fied
researcher in a coun try tha t is t rying to manage sus ta inable produc t iv i ty
grow th through innova t ion. Th is is a subjec t for Par t Il l. However, i t is
d i fficu lt to develop more e ffec t ive policies,vithou t relevan t da ta.

CARE IN USING INDICATORS

The S ingle Ind ica tor

... docs no t tell the full story
The use of a s in gle ind ica tor, such as the percen tage o f GDP devo ted to
R&D, along w i th suppo rt ing policies, does no t prov ide a full pic ture o f
innova t ion in the coun try. In the firs t place, R&D is no t innova tion and
may never resu lt in a new produc t making i t to marke t , or to the cl ien ts o 「

publ ic ins t i tu t ions. Second, in a global economy, i t is no t clear to wh ich
coun tr ies the benc fi ts now tha t resu lt from the performance o f R&D
(Freeman and Soe te 2007). F inally, as men t ioned earl ier, no t all fim1s
tha t innova te perform R&D, ye t tbey crea1e value (Rammer e t a l. 2008).
These firms con st i tu te an impo rtan t , and no t well unders tood, popula
t ion tha t co ntr ibu tes to the economy. If the pol icy objec t ive is to promo te
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the performance of the activi ty of innova t ion, more ind ica tors h
taken in to cons idcra1 ion 1ha t prov ide informa tion on firms tha1.avC lo be
bu t do no1 do R&D. InnOValc,

... may need another indica tor to give i t meaning
A s~gl; ind ica tor ~ay bav~ torb'; qual) fie'!._?Y the val~e ?f ano ther ind ica
tor i f there are to be mean ingful resul ts. The example is the presencc of
knowledgemanagemen t pracucesand the SIze of the firm (Earl and G;ul;
2?03). As alread_Y d iscussed, the m ix of pract ices engaged in by the- fi叩

changes as s ize changes.

... may have to be comb ined with another ind icator
A s ingle ind ica tor may have to be comb ined w i th ano ther ind ica tor to
provide in terna t ionally comparable resul ts. Arundel no ted the d i fficul
t ies in compa ring the resul ts of the total sales of products tha t were new
to the.marke t , wh ich was partially recti fied by comb in ing tha t indica tor
,vi th informa tion on the firm's market , whe ther i t is local, na tional or
in ternationa l. The comb ina tion of an in terna tional marke1 and the sales of
products prov ided more cred ible compar isons (Arundel 2007: 54).

... may gh·e d i fferen t resul ts if i t comes from a cross-sec t ional or panel
survey
As mentioned in the las t chap ter, ind ica tors can be based on in forma t ion
from cross-sect ional surveys or panel surveys and bo th sources can be aug
mented by adm in istra t ive data. McDaniel (2006: 162) prov ides examples
of d i fferent inferences from repea ted cross-sect ional and panel surveys
One such example in a soc ial survey is tha t analys is based on cross
sec t ional da ta showed h i gher inc idences of poverty than was found from
longitud inal analyses of people over t ime. The reason was the unevenness
of people's l ives, w i th ep isodes o f poverty tha t came and wen t , bu t over
t ime no t all were poor. The cross-sec t ional surveys saw the pove rty ep i
sodes of people who were no t poor and gave r ise to inna ted popula t ion
es tima tes. The same s i tua t ion could apply to firms tha t were no t innov
a t ive in a par t icular reference per iod, bu t were over t ime. Unders tand ing
th is behaviour, whether i t is poverty or innova tion, has s ign i fican t impl ica-
t ions for any policy in terven t ion in tended to change behav iou r.

Changing Defin i tions

S ta t is tical measuremen t evolves and Chapter 3 prov ided an example o f
how the de fin i t ions of innova t ion and the coverage o f innova t ion surveys
h~ve changed over t ime. As a resu lt , the propen; i ty to innova te s ta t is t ic
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may, m 2009, have a d i fferen t mean ing than i t had in 1992. Th is d i fference
is the four componen ts of the de fin i t ion o f innova t ion in the 2005 Oslo
Manual compared w i th two in the 1992 firs t ed i t ion 会

In some cases, a change in the de fin i t ion of emplo)'TT!en t , or o f wha t
an ins t i tu tion o f h igher educa tion m i gh t be, could resul t in s ta tis t ics tha t
could change the ranking of the coun try in in terna t ional comparisons
The UN Fundamen tal Princ i ples ofO ffic ial S ta t is t ics, adopted by the UN
S ta t is t ical Comm iss ion in 1994, provide gu idance on bow o ffic ial s ta tis tics.
and ind ica tors, should be produced (BOX 5.1)

Ina ppropr ia te Use

R&D performance is no t an ind ica tor of innova t ion as there is no l ink in
the s ta tis tic to the marke t. Pa ten t coun ts are no t ind ic tors of innova tion as
there is no informa tion in the coun ts abou t the commerc ia liza tion o f the
inven t ion pro tec ted by the pa ten t. Ye t , bo th have been used as ind ica tors
0「 progress in innova t ion s tra tegies. They are, o f course, correla ted wi th
the ac tiv i ty of innova t ion, bu t tha t correla t ion w ill be dependen t on the
s ize of firm. Small and med ium-s ized enterpr ises (SMEs) may innova te
to survive, bu t they w ill have a much lower propens i ty to do R&D or to
pa ten t

THE CAPACITY TO USE INDICATORS

There is no po in t in developin g ind ica tors o f innova t ion if they are no t
used, and used appropr ia tely, as pa rt of the pol icy process. Th is includes
inform ing publ ic pol icy deba tes, such as whe ther to conduc t research in
gene t ically mod i fied foods, to change the produc t ion process as a coo
sequence o f th is research, and to o ffer new produc ts to the domes t ic and
the expo rt marke ts. I t also includes informing the d iscuss ion w i th in pol icy
depar tmen ts.

Publ ic pol icy deba te requ ires pa rt icipan ts able to unders tand the issues
and to argue the case for resource alloca t ion in compe ting doma ins o f
innova t ion. Such deba te can take place in a parl iamen t , in un ivers i 
t ies or research establ ishmen ts, or in forums run by in teres t groups.
Unders tand ing the iss_ues requ ires some appr_cc i ~ t ion of inn_ova t ion and
soc ie t y, and the capac i ty to balance the quan t i ta tive and qual i ta t ive pa rts
of the d iscuss ion. Th is has im plica t ions for un ivers i ty curricula, as well as
for the ins t i tu t ions tha t su ppo rt publ ic pol icy deba te.

Pol icy depar tmen ts are there to prov ide pol icy adv ice and to prepare
legisla t ion wh ich w ill gu ide the coun t ry. In deal ing w i th innova t ion pol icy,
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BOX 5.1 UN FUNDAMENTAL PRINCIPLES OF
OFFICIAL STATISTICS

• Off icial stat istics p 『ov ide an ind ispensable element in the info「一
mation system of a democratic society, serving the government ,
the economy and the publ ic w ith data about the econom ic, demo
graph ic, soc ial and environmental s i tuation. To th is end, offic ial
sta t is t ics that meet the test of pract ical utility are to be compiled
and made ava ilable on an impart ial bas is by o fficial sta t ist ical
agenc ies to honou「ci t izens'en t i tlement to publ ic info「mat ion.

• To reta in trust in o fficial stat ist ics, the stat is t ical agencies need to
dec ide accord ing to strictly p「ofessional cons iderat ions, includ ing
scien tific principles and pro fess ional eth ics, on the methods and
procedures for the collection, process ing , storage and p 『esenta
lion of statist ical data.

• To facili tate a correct interpre ta t ion of the data, the stat is t ical
agencies a『e to present in formation accord ing to scient i f ic stand
ards on the sources, methods and procedures of the statist ics.

• The stat ist ical agenc ies are enti tled to commen t on erroneous
interpre ta t ion and m isuse of statis t ics.

• Data for s tat ist ical purposes may be d 『awn from all types of
sources, be they s tatistical surveys or adm in istrat ive records
Stat istical agenc ies are to choose the source w ith 『ega『d to
qual i ty, t ime liness, costs and the burden on respondents.

• Ind iv idual data collected by stat is tical agenc ies for stat ist ical
compila t ion, whether they refer to natural o「legal persons, are
to be strictly confidential and used exclus ively for stat istical pur
poses.

• The taws, 『egulat ions and measures under wh ich the sta t ist ical
systems operate are to be made publ ic

• Coord ination among sta t ist ical agencies w i th in count『 ies is
essential to ach ieve cons istency and effic iency in the sta t ist ical
system.

• The use by s tatist ical agenc ies in each coun try o f interna t ional
concepts, classifica t ions and methods promotes the cons istency
and e ff ic iency of statis t ical systems at all official levels.

• B ilateral and mu lt ilateral cooperat ion in stat is t ics contributes
to the improvement of systems o f off ic ial stat is t ics in all
coun tries

Source: UN Sta listical Comm ission (1994)
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staff in pol icy depa rtmen ts mu st have an unders tand ing o f the innova t ion
sys tem, and tha t rarely does one pol icy in one departmen t lead to the
ach ievemen t of the econom ic and soc ial objec t ives o f the governmen t.
O ther depa rtmen ts have to be involved, and in mos t governmen ts th is
presen ts a coord ina t ion challenge. wh ich is addressed in Cha pter 8. Herc,
the po in t to be made is tha t the pol icy analys ts, a t the m iddle and sen ior
levels, should be bo th l itera te and numera te, able to pu t a case us ing inno
va tion ind ica tors and able to unders tand the need to fill gaps in ex is t ing
sys tems of ind ica tors. No t only should the analys ts have such a skill se t .
bu t they also requ ire some knowledge of the subjec t . in formed by pas t
cxperienee of in山a t ives in the depar tmen t tha t have succeeded or failed. I t
is in th is env ironmen t tha t mon i to ring, benchmark ing and evalua t ion lead
to policy learn ing and to more e ffec t ive pol ic ies. How the sk ill se ts and the
knowledge are developed is a challen ge for governmen t departmen ts. bu t
w ithou t them there is no in formed demand for the developmen t and use of
innova t ion ind ica tors, and there is no in formed pol icy.
The impor tance o fca pac i ty bu ild ing in developing coun tr ies w ill a ppear

in Cha pter 9, bu t the las t paragraph illustra tes a po in t made earl ier in the
book tha t th is subjec t o f innova t ion pol icy measuremen t and learn ing
varies by degree from coun try to coun t ry. Capac it y bu ild ing is impo rtan t
and i t is a need no t jus t in develo ping coun tr ies.

As a final observa t ion on capaci ty bu ild ing, i t is no t jus t the pol icy
analys t who has to unders tand the ind ica tors and how to use them: the
o ffic ial s ta t is t i cian has to unders tand the problems faced by the policy
analys t so tha t ind ica tors tha t are t imely and use ful can be produced and
inse rted in to the pol icy process. Wh ile o ffic ial s ta t is t ic ians mus t ma in ta in
a d is tance from governmen t , tha t does no t mean tha t they should i gnore
the reasons fo「\vh ich the s ta t is tics are be ing produced.

SUMMARY

Th is chapter has prov ided a br ief overv iew o 「 the use of ind ica tors 10
suppor t pol icy learn ing through mon i toring, benchmark ing and evalua ting
o f innova t ion pol ic ies. Fores i gh t also has a role 10 play in pol icy lcarn ing

Ind ica tors also prov ide in forma t ion on firms and the ins t i tu t ions to
wh ich they are l inked, includ ing users of produc ts. Th is informa tion sup
por ts the developmen t o f pol icy

Ind ica tors can also be used 10 make a case to develop be t ter ind ica tors
to support more effec t ive pol icy. The two exam ples in the chapter are user
innova tion, includ in g the 「ale o f the end user as a product innova tor; and
the career pa th o f doc tora te holders, so tha t there is be tter in forma tion
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on the mobll i t y and career developmen t of th is valuable and expcnsIVe
resource. O ther topics c~uld b~ve been cbosen,_depend ing_ upon the~几

o ri ties of governmen t. _Examples _arc.more ~ t_a t_ist(cs ?n !he produc ti~~
and use of new ma te rials, nano i_echnol_ogies, ? iotechnologies, or the u;;;:
crca_ied co~ ten t appearing on informa t ion and commun ica t ion technolo~
([CT) pla tforms.

Ind ica tors mus t _be _used w i th ca:e a_nd s ingl_c ind ica tors do no t always
tell the s tory tha t the inexperienced pol icy analys t , or general user, th ink;
tha t they should. Sta t ist ics and indica tors can also be abused i f their crea:
t ion is not kept d is tan t from the pol icy process and tha t is why the UN
Fundamen tal Princi ples of Offic ial S ta t is tics appear in the chapter, to
serve as a rem inder.
The importance of the capac i ty of the po licy analys ts to use and under

stand ind ica tors was s tressed, as well as the capac i t y of offic ial sta t is tic ians
to unders tand the policy process and where they fi t in i t. In a global and
rapidly changing world innova t ion ac t ivi t ies arc interconnected and arc
呻uenced by framework cond i t ions in coun t ries. To unders tand wha t is
go ing on su ffic ien tly to have influence requ ires the sys tems approach pre
sen ted in Chapter 2. The understand ing is also supported by the ind ica tors
and the ir appl ica tions developed in th is chapter.

NOTES

I. The au thor is grateful to Ch ris tian Rammer from the Cen tre for European Econom ic
Research (ZE\V) for provid ing this in forma t ion.

2. The OECD work may 坎 followed on the Career Pa ths 「or Doc tora te Holders webs i te:
www.occd.org/st i/cdh.



PART III

Innovation strategies



6. Innovation strategies, advice and
d irection

INTRODUCTION

In Part Ill, Chapter 6 looks a t how innova t ion is promoted a t the in ter
na t ional level through the Innova t ion S trategy of the Organ isa t ion for
Econom ic Co-opera t ion and Developmen t (OECD) and then a t how i t is
done through the Innova t ion Strategy developed by the Commiss ion o f
the European Commun i t ies, the execu t ive arm of the European Un ion.
The approaches of the two organiza t ions are qu i te d i fferen t bu t the
objec t ives are sim ilar: to improve the econom ic and social well-be ing of
ci t izens of member coun tries in a global economy undergo ing a financ ial
Cr!SIS.

A fter the in ternational and suprana t ional approaches have been con
sidered, Chapter 7 provides a desc ri pt ion of possible components of an
innova t ion s tra tegy. The l ist of componen ts leads to a d iscussion ofwh ich
componen ts should be, or could be, used in an innovation s trategy.
Wha t makes a strategy work is the way in wh ich the componen ts

are coord ina ted once the stra tegy is implemen ted, and this is a topic
for Chapter 8, followed by an analys is o f some coun try experiences in
implemen t ing their own innova tion s tra tegics. The key observa t ion in
Chapter 8 is tha t there is no s ingle strategy . No t all countries use all
possible componen ts, and coord ina t ion mechan isms d iffer for a varie t y
of reasons.

By the end of Pa rt 111, the reader should have an apprecia t ion of d i f
fercn t approaches to po licy, wha t has been used and wha t no t , and where
the work on develop ing innova t ion strategies is go ing in the indus trial ized
econom ies. The reader should reco驴ize tha t the overviews of the work of
the OECD and of the European Un ion (EU) in th is chap ter arc jus t tha t ,
and they are wri tten from the perspect ive of developing innova t ion s t ra t
egies, wh ile bo th organ izat ions do much more. These are complex organ
iza t ions and there is no cla im to completeness. However, the references
provide sugges t ions for fu rther read ing

87
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THEOECD

M :1nda1e and Process

The OECD cons ists of 30 member coun tries and i ts miss ion is the
following: '

OECD brings togc ther thc govcmmcnIs ofcoun tncs commmcd l0 dcmocmcy.
and the markct economy from around the world to:

． 汕pport sustainable econom ic growth
• Boos t employmen t
• Ra ise l i ving standards
• Ma inta in financial stabil i t y
• Ass is t other count ries" econom ic developmen t
• Con t ribu te to growth in world trade

The Organization provides a se ttingwhere go~crn~1cn ts c_ompar_c pol icy experi .
ences. seek answers to common problems. iden ti fy good prac t ice and coord i 
natedom心tic and in terna t ional pol icies.

The ori ginal motiva tion for developing i ts Innova t ion S tra tegy in 2007
was the need to main ta in these object ives a t a t ime when world markets
were expand ing and new players, such as China, Ind ia and Brazil, were
en te ring the game. It was an innova t ion s tra tegy ra ther than a growth
stra tegy, as innova t ion was seen as a driver o f sus ta inable econom ic
growth upon wh ich the OECD should be focus ing.
The OECD is governed by Council wh ich is normally attended by

permanen t represen tat ives. bu t once a year i t mee ts a t m in ister ial level to
rev iew activi t ies o f the past year and to set i ts d irection for years to come.
It was a t the 2007 m in isterial mee t ing of Council tha t the lnnova tion
S tra tegy was launched..

Once such an in i t ia t ive begins, pos i tion papers are produced by the
Secretaria t. The Secre ta ria t consists of OECD s ta ff work ing in suppo rt

of commi ttees that arc a ttended by sen ior civil servants from member
and observer coun t ries, by the European Comm iss ion, and by some
in terna t ional organ izations. The OECD is run by the Secre tary General,
ass isted by deputy secre tar ies general, and the work is done in the d irector
ates which support comm i ttees and their working parties. In the case of
th<! Innova tion Stra tegy, i t was recognized from the beginn ing as a cross
cu tt ing ac t iv i ty, bu t i t was overseen by one Depu ty Secre tary General
and coord ina ted by the D irec tora te of Science, Technology and Indus try
(DST!).
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A Learn ing Organ iza t ion

The OECD has several advan tages as a place to develop an innova tion stra t 
egy, no t the leas t ofwh ich is i ts repu ta tion for rigorous analysis and the pro
duc tion of gu idel ines and s tandards for measu ring and in terpre ting ac tiv i ties
wnich con tribu te to innova t ion. ln do ing bo th, through i ts comm i ttees. the
OECD is a cen tre of peer learn in g, peer review and consensus bu ild ing. The
consensus approach means tha t all member cou ntries are able to acce pt and
suppo rt Lheanalys is, the gu idel ines and the s tandards. The resu lt in g publ ica
t ions and da tabases suppo rt a cu lture o f lifelon g learn ing. Th is fac il i ta tes the
engagemen t o f o ther players, whe ther coun tries or in terna tional organ iza
t ions, and inc 「eas ingly, priva te sec tor s takeholders and c iv il socie ty . The
ou tcome is an ab ili ty to chan ge behav iour, go ing beyond the presen ta tion
and analys is of bes t pract ices (Gau lt and Hu ttncr 2008; Gaul t 2009)

Wh ile the OECD is a pla tform for peer learn ing, i t is also a lcammg
organ iza t ion. The measure o f th is is its ab i li ty to change i ts o ＼叩behaviour
and way o fdo ing bus iness in order to del iver the Innova t ion S tra tegy w i th
a m in imum o f in ternal transac1 ion cos ts. In demons tra t ing tha t i t can do
th is, the OECD i tsel f prov ides a case s tudy wh ich illus tra tes how'whole
o f governmen t ' pol ic ies can be developed across a number of governmen t
departmen ts, and im plemen ted. A learn ing organ i勾t ion tha t 汕ppo rts
peer learn in g. peer review, consensus bu ild ing and l i felong learn ing is able
to func t ion effec t ively because o f i ts accumula tion o f s tandards and guide
l ines tha t crea te a common language for the d iscuss ion o f innova tion and
i ts impac ts (Chapter 3).

Ear lier Projects

Four earl ier OECD projec ts are relevan t to the challenge of develop
ing the Innova t ion S tra tegy: the Jobs S tra tegy; the Growth Projec t ;
Govern ing Innova tion Sys tems; and Go ing for Grow th. They have some
common charac ter is t ics, bu t s top shor t o fwha t is needed to deal w ith a full
mnova t1on s tra tegy.
The Jobs S tra tegy (OECD I 999c) had as a goal the rev iew o f pol ic ics

tha t gave rise to good jobs a t a time when there was h i gh unem ploymen t
in many OECD coun t ries. The s ingle objec t ive was com plemen ted by one
ind ica tor, unemploymen t , ava ilable in every newspaper in eve ry capital
every day. The en ga ged governmen t departmems were few and deal t w i th
labour and unemploymen t and, perhaps, educa t ion pol icies. The Jobs
S tra tegy of the I 990s was, and s till is, a success. However, i t requ ired
rela t ively l i ttle coord ina t ion across the OECD or across depa rtmen ts o f
governmen ts in member coun tries
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The Growth Projec t exam ined grow th in the contex t of
.new economy' , deal ing wi th human resource developmem, lech the thcn
changc and the impac t ofm forma tion and communicmion tec[n0;？职al
on growlh. 111e work was concenua ted in one d ireclOra tc and lh 0部s
tive was no t l0 developass tm tegy bu t to exam inc dclerm inams of e ob氐
The summary repor t , The New ECOIl0my.. Beyond Ihe Hype. The驾骂
Growth Pro_丿eel (OECD 2001d), prov ided a measured v iew of th
of act ivi t ies in the ·new economy' .

e impact

Govern ing lnnova t i<>n Sys tems deah w i th governance issues and
duced threc rcporlS (OECD 2005a, 2005b, 2005c). One of the observa t?。rno;
in the s tudy was tha t coun tries tha t performed well in terms of sc ience
and tcchnology ind ica tors d1d no t perform weIl in terms of mnovahon
(OECD 2005a. 29). Lundvall (2007) suggeslS tha t th is lS because of a
narrow undcrsmnd iog ofi~nova t ion. Th is emphas izes the impo rtance of
concep ts and defin i t ions (Chapter 3) when conduc t ing a publ ic d iscour沁

on tl te ac tivi ty of innova tion. The work of the project on govern ing inno:
va1 io11 sys tems'...which i~c(~ded work on co_ord ina t ion and po licy learn ing ,
con t ribu tes to Chap ter 8. However the reader should keep in mind tha t th~
governance projec t was go ing on during the three-year rev is ion process of
the Oslo Manual, also publ ished in 2005 (OECD/Euros ta t 2005). The fac t
tha t OECD (2005a) does no t ci te any ed i t ion of the Oslo Manual sugges ts
more a preoccupa tion w i th governance mechan isms rela ted to innova t ion
pol icy than,vi1h the ac tiv i ty of innova t ion.
Go ing for Growth (OECD 2008g) , rev iews pol ic ies rela ted to cco

nom ic growth. In Chapter 3 of the 2006 report (OECD 2006a) there is an
overv iew o f pol ic ies for the encouragemen t of innova tion, and there are
suggested ind icators rela ted to research and development (R&D) and to
palents. It is acknowledged that'resources devo ted to R&D are no t su f
fic icn t to assess a coun try's innova tion ou tcome'(OECD 2006a: 59), and
add i tional ind ica tors are proposed w i th a d iscuss ion of the ir s treng ths and
weaknesses. These are the propens i ty to innova te by firms, broken down
by sector: the share of popula t ion aged 2 5--34 w i th a t leas t ter t iary educa
lion: ma thema t ical and sc ien t ific lj teracy of 15-ycar-olds; venture capi tal
investmen仁and the share of R&D performed by fore ign affil ia tes.
The annual Going/or Gro1r1h reports. s ta rt ing from 2005 (OECD 2005d:

2006a, 2007d, 2008g, 20091) , prov ide analys is and adv ice on aspec ts of
econom ic grow th, n~ t all of;vh.ich are rela ted to innovat ion. The appr<>:c_l_i
fi ts well,.;j th tha t of Depa rtmen ts of F inance or Econom ics in OEC~
member coun t ries, bu t d0oes no t necessarily requ ire the involvemen t o f
o ther governmen t depa rtmen ts.
The;e four examples show tha t tbe OECD can t a.ke on major issuc.s :

jobs, govemancc of mnovauon and growth - and prowde relevan t and
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timely analys is and adv ice. Wha t is m iss ing when i t comes to innova t ion
is the need to coord ina te across a w ide range of OECD d irectora tes, and
other groups, in order to deal wi th all aspects o f the innova t ion sys tem and
i ts behav iour.
There is a fi fth example tha t could be regarded as a precursor of the

curren t Innova t ion S tra tegy . It is the Technology Economy Programme
(OECD 1992b) wh ich was in i t ia ted by Council in 1988. jus t after the
financial crises ofOc tober 1987, and wh ich reported in 199 1. I t addressed
the concerns ofOECD member coun tr ies in a period o f major change. for
a be t ter unders tand ing of the in terac t ions be r-.veen technological dcvel·
opmcn t , the economy and the soc ie ty (OECD 1992b: 3). It was a cross
cull ing in i t ia t ive al the OECD involv ing a number o f d irectora tes and was
coord ina ted by the D irec tor of Sc ience, Technology and Indus t ry , Robert

Chabbal, w i th the research managed by Fran~o is Chesna is. There were
con tr ibu t ions from the then Econom ics and Sta t is t ics Depa rtmen t and the
D irectora tes for Soc ial A ffa irs, Manpower and Educa t ion, Environmen t

and Developmen t Co-opera t ion, as well 心 the Developmen t Cen tre.
Wh ile the world has changed s ince the per iod o f 1988-91, the 1992

OECD repo rt is s t ill wo 「 th read ing , and i t , and the work done for the
con ferences tha t formed pa rt o f the projec t , and the find ings of the H i gh
Level Group of Ex pens, con t inue to in fluence th ink ing abou t innova tion
research.'

THE OECD INNOVATION STRATEGY

In 2007, the OECD Counc il, mee t ing a t m in isterial level, in i t ia ted the
Innova t ion Stra tegy . The follow ing summary presen ts the ra t ionale and
the objec t ives of the S tra tegy :

M in iSlcrs concluded 1ha1 in orderlo S1rcng1hcn innoval ion performance and i ts
con tribul ion 10 grow1h, a s1ra1egicand comprehens ivecross-govcmmcnl pol i cy
?P~roach is ~c_qu ircd, _They r_ccogn iscd _1he OEC[)-~ ~i_¥h:qual i1 y con1 rib~1 io~s
in lhc area o 「 innova1 ion and rcqucsicd 1ha1 the OECD deepen i ts work in 1h is
doma in. They welcomed plans 「or an OECD Innova tion S1ra1egy , along Ll1e
l ines of lhe OECD Jobs S1ra1egy, wh ich could make an imporlanl conl ribu t ion
lo policymak ing in OECD and non-OECD econom ies. The S1ra1e窃would be
fonnula1cd around:

• ev idence-based anal ys is and benchmark ing .
• a framework for d ialogue and rev iew:
· 加1~ ind ica:o岱on 1hc_ inn~va1 io_n心anom ic pe_rfonnancc l ink;
• in i1 ia1 ivcs for innova1 ion-friendly bus iness cnv ironmenlS; and
• 1hc dcvclopmeni of bcSI pracLices and pol icy recommenda t ions
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Thc stm 比gy could draw _on :elevan t OECD wor_k__on innova t ion
ncurshlp and the broader bus incss env ironmenI. M in is ters pa rt ic向：｝tcpre.
corned ihe incorpora t ion ofcross七Ullingwork on mnova t ion l0 add y Wcl.
chalIcnges, no tably in the enVIronmen ta1 and heal th domaIns, g1oba}:::lgJobaI
innova1ion. evalua t ion of innova t ion pol ictes and coun t ry-spcc i fic lOn o f
Thcyasked theOECDIOS tudy the im pac t o fmnova t ion on lhcserv iceasnalyslS
ThcOECDcouId aIso e.mm inc thc func t ion ingo f the currcn t IPR Sec tor.
proper ty nghIS]sys1cm in thcconICX t of thc new, more opcn, bus in}:nstcIlcc tua1
mcn t for inno\勹 t ion and proposc ways to cnsure an adcqua te baIancc:?;;n;
Sl1mula t ing innova1ion and prov1dmg aceess 10 knowlcdge Thc proposal to
undcrtake a projcc1 on innova t ion in the so ftwarc sCCIOr was wclcomcd
uscfu1 conlribu t ion lO this e ffor t . (`V\``v.oC'Cd.org/mcm2007) (Thc bullCls :“
比en added by the au thor.)

A progrcss reporI was made in 2008 (www.oecd.org/mcm2008) and m
2009 the summa ry in terim repo rt (OECD 2009g) was made to Cou~~ i j

wh ich responded:

We also look fom,!rd !.o the _r:5u 1ts _of !he O~CD In_nov_a tion S tra tegy, as an
impo rtan t source _of pol icy gu idan心 for_boo st in?produ_c tiv i ty, com pc ifi iv~~;-;;
and gro叭h, and for harness in g innova t ion to address global challenges.(```烛
“吐 ．or防mcm2009)

The focus on grow th and global challenges rema ins, hu t the con tex t has
sh i fted to innova t ing ou t of the financ ial cr is is tha t al tered world econo
m ies in 2008-09.
The in te rim repo rt lays ou t the changes in innova t ion in rece nt years

and the po licy challenges of increased com plex i ty, sho rter timescales,
unpred ic table dynam ics, global reach and the non-l inea ri ty o f response
lo pol icy i nterven t ions wh ich were ra ised in Chapter I. I t then goes on to
presen t the areas in wh ich the pol icy advice w ill be for thcom ing in the final
repo rt to Counc il in 2010, w i th em phas is on whole-o f-governmen t pol i cies
for innova t ion

People, Coordina tion and So ft Skills

In emphasizing the im por tance o f coord ina tion o f pol icy across govern
men t dcpanmen ts the in te rim repon re flec ts the or iginal expec ta t ion of
m in is ters in 2007. The repo rt also no tes the need to exam ine the role of
coord ina tion and coopera t ion in innova t ion ac t iv i ties in the pr iva te sector
and to sec where pol icy could fac il i ta te such ac tiv i t ies. W i th global iza t ion,
innova t ion has t,; be coord ina ted along value cha ins and w i thin ne tworks
There are knowledge flows to be coord ina ted be tween producers and us~rs
o f the produc ts p;oduced and w ith suppl iers. Kno,~ledge marke ts also
ra ise coord ina t ion issues.



/11no1,atio11 straregies. a,Mce anddirecrion 93

These are peopl_e issue~, _ ".'i th,!_r;'Pl ica t i~ns fo ~ the ir educa t ion, trainmg
and Ilfelong learnmg actIVI t ies They .go beyond coordmauon to the soft
skllls requlred to m terac1 effeclively m neIworks, and to capture knowl
edge from nelWorks or knowledge markelS and lO converl tha t knowlcdge
InIO value as parI of the mnovalIon process. o ther pcople issues are prcp
aralion for enlrepreneurshlp and for rlsk tak ing A consequence of lhe
;;;;~~ial cris is is gr_ca ter risk ave_rs ion wh ich has to be coun tered if there
;;·;~-be the innova t ion to support the economic growth needed to recover
from the cnSJs.p~ople inlluence mark71s and tha t ha~ impl ica t ions for commun ica l!on
and c~ord ina t ion act iv i ti_':_s- A!'e~am"'.lc is the avers ion o f some people
;~;~ards gene t ically mod正e_d foods, wi th impl ica tions for trade i ~ ra'od
~~oduce and for agricul tural pract ices

Firms and their Characteristics

The in terim report ra ises a number of issues abou t firms in the innova tion
system. The imponan_ce o_f in tan !l_ibles, other than R&D, to the innov
;tion capaci ty of the firm is one. Entrepreneur ial ac tivi ty is ano ther, and
the quest ion of whe ther pol icy should focus on the age of the firm ra ther
than, or in add i tion to, the s ize of the firm. lf new entrepreneu rial firms are
10 grow, they need support in the form of various stages of cap i tal inpu ts.
bu t also managemen t and teclrn ical mentoring . If they are to pa rt ic i pa te
in global marke ts, 1hey need no t jus t access to informa tion and commu
nicat ion technology (ICT) pla tforms, bu t broadband access and mobile
telecommun ica t ions, and advice on wha t to do once they have the access.
Non-technolog ical innova t ion is iden t i fied as an issue, includ ing organ

iza t ional innova t ion and the use ofmanagemen t pract ices. I f the major i t y
of innova t ive firms, especially smaller ones, perfom1 l i ttle or no R&D,
there is a need to understand better how these firms funct ion when they
crea te value for the market. There are also d ifferences between firms in
the serv ice sector and those in the manufacturing sector, a lthough ne i ther
sector is homogeneous.

Framework Cond i tions, Learn ing and Go,·ernmcn ts

As d iscussed in Chapter I, governments provide the framework cond i tions
tha t support , or inh ibi t , innova tion. The in terim report deals wi th these as
key issues and makes reference to the demand for innova t ion. Th is sug
geSlS tha t procurement pol icy could be fu rther developed as pa rt of the
m~va tion stra tegy, subject of course to compe t i t ion and trade pol icy
The fac t tha t innovation act ivi t ies are spread over space and over t ime
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and across subject matter calls for an integrated approach to pol icy intervcn
t ion, although the reali ty differs from country to coun try (Chapter 8). There
is also a need for policy learning to take place and to be an objective of an
innovation strategy and part of i ts implementa tion, mon i toring and evalua
tion. Policy learning here is ins t i tutional learning, which is d i fferent from t.he
learning of individuals but i t is a t least as importan t. It brings together the
human capi ta l. the ne twork capi tal to wh ich the people are connected, and
the instj tutional capi tal and corporate memory of the government depart
mentor deparunents that are mana驴ng innova t ion pol icy or pol icies

Development 皿d Global Challenges

A significant observat ionof the interim report is the need to bring innov
ation pol icy into developmen t pol icy in a coheren t way and to enable value
creat ion through entrepreneursh ip in developing countries. Agriculture
is singled ou t as a sector where innovat ion can be a key driver of poverty
reduct ion (OECD 2009h). The promot ion of access to mobile commun
ications is seen as a trigger for local innova t ion to advance rural develop
men t beyond agriculture, wh ile recogn izing that the improvemen t of rural
productivi ty requ ires investmen t in infras tructure.

Measurement

The interim report takes a broad view of innova t ion and recogn izes tha t
this requ ires addit ional collect ion and use of in terna tionally compar
able data at the firm level. as well as a better unders tand ing of currently
unmeasured factors in the innova tion process needed to understand the
comple劝 ty of innovation. It also makes the po in t that evalua t ion is essen
t ial to be tter pol icy making, and this also requires better ind icators

Nex t Steps

As stated in the interim report, 2009 and 20 IO are to be spen t providmg
pol icy gu idance, based on the broad principles described in the report,
to support the development and implementat ion of effect ive whole-of
government pol icy recommendat ions for innovat ion

THE EUROPEAN UNION

Wh ile the OECD is producing an innova t ion strategy, so also is the
European Un ion. As the s tructure and objec t ives of the EU influence the
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f i ts s tra tegy, and i ts coord ina t ion. the sec t ion begins w i th
dcvclopmen t O 「how the EU func tIOns. Nauwelacrs and Wimjes
a shor t f0名亡nnovocrv1ew ofmnovauon pohcy in Europe
(2008) P

Organ iza t ion
Union is a suprana t ional organ iza tion wh ich, accord ing

『:l~h;~票驾SI te (hup·/Icuropa.eu/abc/l21essons1mdex_enhLm), is morc
;.;dera t ion or the 27 member coun tries_, bu t no t a f~deral sta te~ h

Ihan a struc tU 「e: The webs i te prov ides a desc ri p tion o「how the EU
is a new
works:

• The Counc il of the European U~ ion,,~~ich _rep_rese~ ts the _member
s ta tes, is the EU's ma in dec is ion 今taking body . When i t mee t
a t heads o「sta te or governmen t level, i t becomes the European
Counc il, whose role is to prov ide the EU w i th pol i t ical impe tus on
key issues.

• The European Parl iamen t , wh ich represen ts the people, share
legisla t ive and budge tary power wi th the Coun cil of the European
Un ion.

• The European Commiss ion, wh ich represea ts the common i nteres t
or the EU, is the ma in execu tive body . It has the r i glll to propose
leg isla tion and ensures tha t EU pol i cies are properly im plemen ted.

It also makes clear tha t the prior i ty or the EU is on grow th and jobs:

• The Un ion in tends to respond to global iza t ion by making the
European economy more compe ti t ive (liberal iza tion or telccommu
n ica t ions, serv ices and energy) .

• The Un ion is su ppo rt ing the reform programmes o f member coun
t ries by mak ing i t eas ier to exchange ·bes t prac tice'.

• It seeks to ma tch the need 「or grow th and compe t i t iveness w i th the
goals o「soc ial cohes ion and sus ta inable developmen t which are a t
the heart o f the European mode l.

• The EU S tructural Funds will spend more on tra in ing . innova t ion
and research in the 2007-13 budge t pe riod

It _is w i th in th is dec is ion-mak ing and opera t ing s truc ture and wi th the
P,"0n_t,cs jus t presented tha t the EU Innova tion S tra tegy emerged from
t~c European- Comm iss ion, also known as' the Co,;:;~ iss ion-; or the
.Comm1ss ion oflhe European Commum1ICS. (CEC)
The EU develops and i ;,, plemen ts po licy . I~ -do i ~g th is. Expe rt G 「oups
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are called in to be ing when needed, to complemenl the knowledge of
Comm iss ion s ta ff. Pol icy learn ing resulls from the process o f crea t ion,
approval and implemen ta tion o f po licy. Once the pol icy is implemen ted
i i is mon i tored and evalua ted and i ts impac ts are observed. A t the EU
level, the pol ic ies are expected 10 demons tra te'add i tional i ty'when com
pared wi th the pol ic ies o f ind iv idual European coun t ries, such as those
d iscussed in Chapter 8. Examples of EU-level pol ic ies are the Seven th
Framework Programme for Research and Developmen t (Muldur Cl a l.
2006), the Compe ti tiveness and lnnova tion Programme, and the Cohes ion
Pol icy. As w i th the OECD, the EU also has a separa te Growth and Jobs
S tra tegy (CEC 2007a) and it es tabl ished a Com pe ti t iveness and Innova t ion
Framework Programme for 2007-13 in 2005 (CEC 2005)

EU INNOVATION STRATEGY

The EU Innova t ion S tra tegy is se t ou t in the Commiss ion documen t CEC
(2006b), and i t con ta ins the componen ts of an innova t ion s tra tegy and the
need to coord ina te through the engagemen t ofall par t ies- bus iness, publ ic
sec tor and consumers. The documen t also makes the s trong sta temen t
tha t:'Europe does no t need new comm i tments; i t needs political leader
ship and decisfre action'. I t ends w i th ten ac t ions o f h igh pol i t ical prio rity
as par t o f the L isbon S tra te切， for growth and jobs. As an EU documen t i t
addresses the bene fits of removing barriers to the work ing of the in ternal
marke t , w i th special auen tion to the serv ice sec tor and the improvemen t of
the ins t i tutional framework for European s tandard iza t ion to ensure global
success for European compan ies. The ten ac t ion i tems are summar ized in
MEM0/06/325 (www.curopa.eu/rapid)·

I. Establ ish innova tion-friendly educa t ion sys tems
2. Es tab lish a European Institu te ofTechnology
3. Work towards a single and a ttractive labour marke t for researchers
4. Strengthen research-industry l inks
5. Foster regional innova t ion through the new cohes ion pol icy programmes
6. Re form R&D and innova t ion sta te a id rules and prov ide be tter gu idance

for R&D tax incen tives
7. Enhance in tellec tual pro perty righ ts pro tec t ion (IPR)
8. D i gi tal produc ts and serv ices - in i t ia tive on copyrigh t lev ies
9 Dcvelop a s tmlC窃 for _innova t ion friendly'lead markc ts'

IO. S timula te innova t ion through procuremen t

The documen t recogn izes four d irec t ions for future work. They arc the
need to:
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• understand the speci fic i t ies of innova t ion in services. a measurement
issue;

• support all forms of innova t ion, not only technological innovation;
~ develop spec i fic support mechanisms for innova tive services wi th

high growth po ten t ial; and
• fos ter transna t ion_al coo i:,erat ion on better pol icies in suppo rt of

innova t ion in services in Europe

Nine Priori ties from the Compctith·cness Council

After the release of CEC (2006b) the Competi tiveness Council ideo t , 
fled n ine pr iori t ies for innova t ion act ion a t the EU level. They were the
following :

J . An in tellectual propeny righ ts framework.
2. S1andard iza1 ion in support of innova1 ion.
3. Publ ic procurcmenl in suppon of innova t ion
4. Join t Technology In i t ia t ives (JTls)
5. Boost ing innova1 ion and growth in lead markets
6. Enhancingcloserco-opera t ion 加tween educa1 ion. research and business by

establ ish ing the European Ins t i tu te of lnnova1 ion and Technology (EIT)
7. Regional innova1 ion through clus1cr promo1ion
8. lnnova1 ion 111 scrv,ccs.
9. Facil i1a1 ing r isk-capilal markets

No t surprisingly, the Compe ti t iveness Counc il has focused on market 
rela ted ac tiv i ties. The rr, procurement, lead marke ts, the EIT, regional
innova t ion and risk capi tal are priori t ies in common wi th those of the
broad-based innova t ion s tra tegy (CEC 2006b), wh ile s tandards, JTls
and services are found in the body of the Innova t ion S tra tegy documen t.
Those presen t in the broad-based Innova t ion Stra tegy l is t , bu t no t presen t
in tha t of the Compe t i tiveness Counc il, are publ ic sector prior i t ies such as
educa t ion reform in the contex t of the Bologna Process, support ing mob止

i ty for researchers, and the reform of rules for sta tc suppo rt of R&D and． ．mnovauon.

In tellec tual property r ights
The Commission has publ ished An /11dmtrial Proper ty Righ ts Strategyfor
Europe (CEC 2008c) wh ich recogn izes tbe need for a clear regime for in1el
lectual property r ights as a cond i t ion for the single marke t and support for
the' fi fth freedom', the free movemen t ofknowledge (the o ther four are the
free movemen t o f people, goods, scr1• ices and capi tal). The s tra tegy <locu
mcn t goes beyond pa ten ts to include copyr ig]Hs and trademarks and o ther
means of IP registra t ion, and i t includes a sect ion on developmen t issues
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and the EU (see Chapter 9). Prior to the s tra tegy was a p
Memorandum (Pro Inno Eur.ope 2007a) on rcmov ing barrr＄灼＄ ； 尸呱
use of IPR by small and med ium-s ized ente rprises (SM Es). 如

S tandard iz.a t ion in suppor t of inno,·a tion
S tandard iza t ion is seen as. hav ing .~e _power to accelera te the
innoval ion to bolh domes t icand global marke ts (CEC2008d). 1 accesS of
Ihe powcr IO Inhb i t lhe u p takc o f innova t ion i f s tandards arc ;oa:SO h祁

able, are ou t o f da te or are con tradlCtory . The objectIVC o f lm ava小

tandard iza t ion in the EU lS to complemen t marke i-bascd provIng
and tO make i t cas ier for innova t ion lo happcn and for lhe rceoS$?sCItl;i:

d i ffused. h is seen_ a~ pr~v id i ~g a way to ~a in first-mover adva~~a
gJobal markc ts and, there fore, is a compc tI t iveness tool as wcll as an [en:
vat ion tool. For th is reason, s tandards appear in the EU's Grow th and
Jobs Stra tegy. T.~ey also a ppear in the lead market in i t ia t ive and in -~u'i,'ji~
procurement pol icy.

Pub lic procuremen t in support of innova t ion
Publ ic procuremen t is be ing recogn ized as a way of suppo rt ing innovation
wh ich also l inks to the lead marke t and the s tandard iza t ion in i t ia t ives.
Governmen t can be a cr i t ical user in i ts approach to procuremen t and i t
can also in fluence innova tion through i ts use o f s tandards as pan of the
procuremen t process. The Comm iss ion has released a gu ide on deal ing w i th
innova tive solu t ions in pub lic procurement (Pro lnno Europe 2007b)

Edler and Georghiou (2007) prov ide some background to the develop
men t of procurement policy in Europe, mak ing the po in t tha t procure
ment pol icy, as a means o f stimula ting innova t ion, is more e ffic ie nt than
a wide range of R&D subs id ies. They s i tua te publ ic procuremen t in the
con tex t of sys tem ic publ ic pol icy, regula t ion and the suppo rt o f priva te
demand, and argue tha t for best e ffec t all aspec ts o f public pol icy should
be used to advance innova tion. This emphas izes the coherent approach to
innova t ion pol icy .

Join t Technology ln i tia ti,·cs (JTls)
Jo in t Technology lniLiaLives (JTls) address a number o f objec t ives a_s _part

o f the broad-ba沁d lnnova t i~n s ira tegy. They address a marke t fa ilur.'
and promo te the developmen t of tecl;~ologi;s thal are cons is ten t wi th
European pr io ri t ies. Curren t examples are: embedded compu ter sy~tcm~
inno~a t ive ·med ic ines; aerospace (Ciean Sk ies); nanoelectron ics; h~dro~,~~
and fucl cclls; and the GIobal Mon i tO ring for Env ironmen t and SecunIY
(GMES) in i tia t ive w i tb the Europea~ Space Agency (ESA). T.he m,c:~!
o f promo tmg the devclopmen t o f 1cchnologtCS IS through publ ic-pnva tc
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partnersh ips, includ i ~~ the C?mmiss ion, a not-for-pro fi t indus t ry-led
;ssocia t ion and, possibly, member sta tes. The support for the JT!s.;,mes
from the Sc_vcnlh Fra":cwork Prog_ram_me wi th possible ad如 ional fund ing
from the European ln~es tmem Bank. The publ ic~priva te pa rtnersh i p
ensures a cr i t ical mass of researchers and a connect ion to the ~arkcl, and
the technologies ideally are chosen to support compeli t iveness

肛ad Ma『kcl Init ia tive (LMf)
The Lead Markel In i1 ia1 ivc (LMI), accord ing to the EU websi te (cc.
europa.cu), is one of the mos t importan t innova t ion pol icies in the
EU, involv ing member sta tes, indus t ry, non-govemmcn tal organ iza tion
(NGOs) and the European Comm iss ion. I t involves a se t of core pol icy
ins trumen ts, includ ing legisla t ion giving r ise to pol icy instrumen ts, publ ic
procuremen t pol icy, s tandard izat ion, labell ing and cert i ficalion policy,
and complemen tary ins truments such as financial support and incenti,·es
10 facil i ta te the in terac t ion of customers and innova t ing finns. As a conse
quence. the LMI is cross-cull ing and requires the involvemen t of various
pa rts of the Comm iss ion, and member s ta1es.
The Comm iss ion de fin i t ion (CEC 2006b) of a lead marke t is:'where an

innova t ion is first ,videly used tha t la ter becomes successful in terna t ionally
regardless of where tha t innova tion was inven ted'. IJl ind e t a l. (2009) in
their paper on the mon i toring and evalua t ion me thodology for the LM I
rev iew other de fin i t ions and means of evalua t ing a lead marke t in i t ia tive.

S ix lead marke t areas have been selec ted. Tbey are eHeallh; sus tainable
cons truct ion; techn ical tex t iles for in tell igen t personal protective clo tl干
ing and equ i pment ; b心based products; recycl ing; and renewable energy
(CEC 2007b). A m id- term progress report was planned for 2009 and a
final report in 2011, includ ing evalua t ion and an assessment of the impact
of the pol icy ac t ions and, where poss ible, the impact of the lead marke ts.

European Ins tilule of Inno,·al ion and Technology (EIT)
The EIT has been establ ished and has issued i ts firs t call for proposals
from experts to ass is t the EIT in connect ion w i th the evalua t ion and
implemen ta tion of Knowledge and Innova t ion Commun i ties (KICs). Th is
is a s tep tO\vards ach ieving i ts goals of promo t ing in teract ions be t欢cn
research ins t i tu t ions and industry, supporting knowledge transfer and
bringing abou t added value to ex ist ing EU ini t ia t ives (c i 1.curopa.eu).

Clusters
In 2008 the Comm ission adopted a Commun ica t ion, Toirnr心World-Class
Clusters i11 1he European U11io11: !111ple111e111 i11g the Broad-Based !1111urnt io11
S/r{l/egy (CEC 2008a) and i ts annex w i th concepts, de fin i tions and
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sta tiSl jcs(CEC 2008b). A Comm iss ion Decision (OJ L 288/7 22.IO.2OO切 ，
establ ished lhe European Cluslcr Pol icyGroup. Prior lO thal, a Euro匹an
ClusterObserva torywasestablIShed in 2007 l0 prov idc in fonna t ionabout
clusler pol ic ies in 32 counl ries. The objecl ive ofall of th is was to supmn
the emergence of world七胆s clusters in the EU.

Jnno,·a tion in scn·iccs
lnnova t ion in serv ices gave riseIOaCommISSIOn S ta行WorkingDocumen t
in 2007 (CEC 2007c) and a call for proposals m May 2007 to es tabhsh a
European Knowledge-In tens ive Services Innova tion Pla tform (KIS-IP).

巫capi tal markets
InDecember2007, theComm issionadopIedaCommumca t iononRemoWI)g
Obstacles to cross-Border lnvestme/1/s by i::en ture Capital Fun心(CEC
2007d). The Commun ica t io_n a_ddresses the_ free movemen t of capita.I, ~h~
improvemen t of cond i t ions for inst i tu t ional inves tors such as pens ion f~n<I;
~o provid~ ven~ure c?pi tal in ~embe~ s ta t~s, the (mprovemeat of regulatory
frameworks, the reduc t ion of tax obstacles and progress towards mutu;J

recogni tion of existing na tional frameworks. The las t po int would pennit
ven tur_e cap i tal f~ds in one s~a te t.? be reco~n ize~ b l'._ o ther states, avo iding
a requ iremen t to be registered in all s ta tes where the fund was active.

S ix O ther Topics

In add i tion to the nine pr iori ties of the Compe t i tiveness Counc il, there are
s ix topics on wh ich work is be ing done:

• Regional innova t ion.
• Des i gn and crea t iv i ty .
• S ta te a id.
• Knowledge and technology transfer
• Eco- innova t ion.
• Sk ills.

R咚ional innontion
~egiona_l innovation is l inked to the clusters prior i ty as well as to cohe
s ion pol icy: Effo rts to strengthen the research poten tial of the regions are
supported by the Seventh Framework Programme.

Design and creati、ity

The Commission links user-driven and user-cen tred innovat ion with
des ign and crea t iv i ty and has produced a work ing documen t on Des ign as
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a Driver of User,c:en~:':~ ln_no_v~tio~;. (_CEC 2009a). This has gi,eo ri迁
~0-; public consul ta t ion on wha t should be done by the EU ; ~ ~the ;,:;,~ ·;;i-

des ign .
The EU also d~s ign_a~ed_2~09.,as the Eurnpean Year of Crea ti ,i ty and

Innova t ion, based"? a prem ise tha t crea t iv i t y is the prime source 0r';0;;~
~~ t ion. Crea tive sk ills are seen,a~ necessary to tackle the global chall;~g~
of cl ima te change, poverty and the consequences of g]ob;liz.a tion.

Stale a idSta te a id deals_wi th th?s~ measures tha t are compa t ible wi th the European
~ommon marke t and i t is overseen by the Directorate Generai for
Compet i t ion: O_n~. oi: the i~str~men ts for promo t ing innova t ion through
s ta te a id is described in the Commun i ty Framework for S ta te A id r-;;,
Research and Developmen t and Innova tion (OJ C 2006: 26)

Knowledge and tcchno_logy !"ansfer
Th is in i t ia t ive recognizes tha t compet i tiveness requ ires no t just the crea
t ion ofnew knowledge bu t also i ts convers ion in to new goods and senices.
To th is end the Comm iss ion has recogn ized 1he importance of transferring
knowledge between publ ic research ins t i tu t ions and th ird part ies, includ
ing indus try and civ il socie t y organ iza t ions

Eco-innova tion
Eco- innova t ion is l inked to the Lead Market In i t ia t ive. to susta inable
indust rial policies and to the work of the Directorate General for Energy
and Transport. It involves process managemen t (cnvironmen1al R&D
and waste managemen t and recycl ing) and resource management (\\a tcr
supply, recycled ma terials, renewable energy product ion. na ture pro1ec
l ion and eco-cons truction). The work of the Commiss ion is dcscri 坎d
in the Ac1io11 Plan Oil 1he S11s1ai11ab/e Prot!11,·tio11 and Cmuump1io11 u11d
S11s1ai11ab/e /11dus1ria/ Policy (CEC 2008e, 2009b).

Sk ills
The Commiss ion recogn izes tha t the sk ills requ ired for innma tion i;o
beyond those needed for science, technology and engineering . and includes
those needed for commercial iza t ion. managemen t . des i &'11.organ心 tion.
market ing and finance activ i t ies. As educa t ion. tra in ing and l i felong
learn ing are key componen ts of sk ill developmen t and ma in tenan心
the Directorate-General for Educa t ion and Cu lture is in\'oh·ed as Jre
programmes for c-sk ills and en trepreneursh i p .
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European Inno.-a t ion Plan

The European Council, a t i ts mee t i ri_g in De_ccmbc.~ 2008, called for a
Europcan Plan for lnnova tlon. The CommlSSlon WIll prcsenl short- tenn
;ct io~s in response to the econom ic cris is, a ri_ a~ses:me? t .".f t~e 2006 Broad
Based Innoval ion Stralegy and revlews of thc Lead Markc t In iUa tIVe,
!~~ova t ion in Services, financ ing innova t ion in SM Es and the e ffcc t ivene,;
of innova t ion suppo rt measures.
These ac t ivil i~s"were expec ted to prov ide inpu t to a European plan for

innova t ion to be presen ted 10 Counc il by the end of_2009. The work on the
innova t ion plan ;vi ii be part of re flect io~s on the L isbonJ~ra tegy, pos t-
2010. In July 2009, the CEC produced a Com JTJun ica t ion_(CEC 2009c), 00
Re,,iewi11g Com1111111ity /1111ovatio11 Policy in a ~lw11gj11g Warld. Th is docu
men t rep~rted on the work and the progress o_f the Comm iss ion in the area
of inno~a t ion pol ic ies and no ted tha t innova t ion and entrepreneursh ip are
not ye t su ffi ciently recogn ized as values everywhe~e in Europe and fa ilure
was ·s t igma t ized, ra ther than being seen as part of learn ing . Publ ic sector
procuremen t was seen as a poten t ial driver of innova t ion, and there was
a need for reformed framework cond i t ions tha t reward innovation in the
s ingle European market. The slow s ta rt of the Lead Marke t In i tia t ive was
a11 ribu ted to a lack of synergy between pol ic ies and ins trumen ts a t d， 仁

fercn t levels across the EU. Th is led to cons idera t ion of coord ina t ion o f
innova t ion pol ic ies.
The repo rt s ta tes tha t : ' innova t ion support involves seven d曲rent

Comm iss ion serv ices, various agenc ies and 20 comm i ttees wi th represcn ta
t ivcs from Member S tales', and calls for'clear s tructures and substantial
s impli fica t ion of par t ic i pa tion rules for all innova t ion fund ing , regard
less of i ts or i gin'. The coord ina t ion and s impl i fica t ion challenges are no t
pecul iar to the Comm iss ion, or to the OECD, bu t they are of fundamcn tal
importance. T11ey will be d iscussed further in Chapter 8.
The report ends w i th a proposal to explore w i th member sta tes, before

spring 2010, the fcas伽l i ty of a'European Innova t ion Act encompass ing
all the cond i t ions for susta inable developmen t and wh ich would form an
in tegral and cruc ial pa rt of the fu ture European reform agenda'.

SUMMARY

The OECD and the EU arc d i fferen t in tha t the OECD provides policy
advice to coun tries, wh ich may or may no t be taken, wh ile the Commiss ion
is able to propose pol icy and to implemen t pol icy approved by Council
and the Parl iament. Tha t means tha t the EU innova t ion pol icy builds
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on past pol icies and has to work across the d i欢tora:今 g扛己了2.. o 了 t：：：a
Comm iss ion. The OECD is less con stra ined. bu t also b忑 “ `` °太3=0屯

its O\\'fl d irec tora tes.
Both organ iza t ions. in 2009, were preoccupied wi th tl:e f.皿立泣 王桽

and ways in wh ich innova t ion pol icy can help restore 如 g:ob :!I ero芯芯

In bo th organ iza t ions. 2010 is a cri t ical year. It is the end po u:t of the
Lisbon S tra te窃 . the sta rt of the EU innova t ion plan. and the de五立？
year for the OECD Innova t ion S t广a tegy and. po s.,,ibly. the Eur .ip立n
Innova t ion Ac t. I t is also a time when a US Innova t ion S t ra t咚yh笃 坎en
announced (Execu t ive O ffice of the Pres iden t 2009) and th is is Ekcli to
have repercuss ions for bo th the OECD and the EU s tra tegies

e i ther tbe EU Innova tion S tra tegy ac t ivi t ies re,·iewed in th is cb :i.p:er.
nor the OECD In te rim repor t of the Innova t ion S tra teg)· . addr<!达 in an)
如a il a number o f ques t ions rela ted to de,·eloping countr ies. such as
gene t ically mod i fied (GM) foods and the impac t o f bann ing impo rts of
GM foods. The ban is no t jus t a European issue as i t has resu lted in 如im归r
bans in African coun t ries wh ich need the European marke t to,u八7心
(Co llie 「2008). However, in the OECD in terim report. there is ma terial on
developmen t and the impo rtance of ge t ting innova t ion onto the dC\elop
rncn t agenda. There is also d iscuss ion o f global challenges and the n浏
to address them through innova t ion, includ ing green inno,·a t ion (OECD
2009 i ) .
The role o f the user in innova t ion is recognized in bo th the EU and the

OECD stra tegics, bu t more from the perspec t ive o f the user-dri , en' inno
va t ion de fined in Chapter I. The impo rtance o f user innova t ion. d iscussed
in Chapter 5, is no t well developed by e i ther the EU or the OECD a t the
t ime o f wri t ing in 2009. From a pol icy perspec t ive. as d iscussed earl ier,
promo t ing user innova t ion, and innova t ion no t dri\'en by R&D. i、a path
to firm grow th. As larger finns have a h igher propens i ty 10 do R&D such
promo t ion pol icies could lead to the performance ofmore R&D by fim1s

NOTES

I. The m;ss;on of thcOECDcan be 「ound a t 叭邓0心d.org.
2. Cons;dcr sub st ; tu t;ng the word ·;nnovat;on" for 1hc "ord 飞chnolog, • :fOECD (!992b J

is revkwcd
3. ·user-cen tered' isooc of the terms describ ing u沁r in,ol、cmcn t in the inno ， 心（，n pr心 ”

Thc1crmu沁d in o ther sources, and 1hc prefmed term in lh i, t心t is·u父r-dmcn· mno 、 一
汕on. Sc-c Tables I.I and 1.2 in Chapter I.

4. The Comm iss ion is act ively promo t ing user-dri"n inno1 Jtion and h心 n:lc心己d., pJpcr
(Pro lnno Europe 2009b) 011 foste ring uscr-dri"n innosa t ion through cluster. a,.:n
inpo t to meetin g., and d iscuss ions lc•d ing to the Eu 『Opc;II1 3CIIon pljn for mno口non I
European lnnov:11 ion A ct (CEC 2009b)



7. Innovation strategy components

INTRODUCTION

lnnovm ion is_cons t_ra ined or _advanced_ by'.he,c~l:"ral, geograph ical, and
legisla t ivc~nd regu_la to.'!envir~nmen t i ~ wh ich i t ha ppc_ns. An innov~ ti ~~
s tra tegy, i f i t is to be effective, has _10 take accou_~ t of thes_e cond i t ion~~~
ensure tha t any in terven t io~s co~-~inc to con tr ibu te t ~ the pol icy g~;1:
and do noI weakcn one anolher. Th is ra iscs ques t ions abou t wh ich pol icy
goaIs are to be addressed, and then how lhe acUVI t ies m 1heIr suppon
are coord ina ted. The focus of th is chap ter is on the act iv i t ies tha t ~~uld
con t ribu te to an innova t ion strategy .

KEY COMPONENTS

Po ten t ial key componen ts of innova t ion s tra teg ies are grouped under s ix
head ings: marke ts, people, innova t ion ac t iv i t ies, publ ic inst i tu t ions, inter
na t ional engagemen t and global challenges. No t all the componen ts tum
up in all s tra tegies bu t the objec tive is to presen t them and ra ise ques t ions
abou t how po lic ies can advance the object ives served by the components.
The topics d iscussed in this sec t ion have a w ide range of applicab il i ty .

Some are appropr ia te to the developed coun tr ies and o thers can be used
in developing count ries. They could be class i fied d i fferen tly, as hea lthcare
or educa t ion could be provided by the pr iva te sector as well as the publ ic
sector or through a publ ic-priva te partnersh i p . Th is is a quest ion for the
prac t i t ioners of the sc ience of innova t ion po licy . In Chap ter 8, the issue
is how to bring all or some of these top ics toge ther under an innova t ion
pol icy umbrella and to ask i f th is is poss ible or even des irable.

Mnrkcts

Brand recogn i tion
Presen t ing the coun t ry as the bes t place on earth to l ive and work. to do
R&D, to innova te, to manage trade, and to enjoy a h i gh qual i ty ofli fe, sup
ported by a first-class infrastructure, in a sa fe and a ttract ive env ironmen t ,

/04
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is a goa l. A coun try tha t can es tabl ish and ma inta in such a brand can
a ttrac t h ighly qual ified people, fore ign d irec t and po rt fol io im·es tmen t ,
and re ta in the inward flow during times o f econom ic and soc ial turmo il
Be ing the bes t place to be also has impl ica t ions for the educa t ion. tra in
ing and developmen t of the people who support the i nfrastruc ture and
provide the non- tradable services (LO 2008).

Some coun tries would argue tha t the ir ·brand· is su ffic ien tly well
es tabl ished and tha t th is componen t is no t necessa ry. The objec t i\'e o f
prov id ing a l is t of com ponen ts is no t to promo te them, bu t to pro\' ide the
oppor tunity to rejec t , accept or add to them based on ra t ional cho ice

Lead marke t
A h i ghly educa ted popula t ion w ith in tellec tual cu rios i ty could be a lead
marke t for technologies and for appl ica t ions tha t use the technologies
Lead markets are a ttrac t ive to lead ing-edge producers o f goods and serv
ices, bu t there is a dan ger, po in ted ou t by Ch ris tensen. of l isten ing only
to the mos t advanced cus tomers (Ch ris tensen 1997, 2008). Governmen ts.
through procuremen t and suppor t for trade, can con tribu te to the lead
marke t.
The European Un ion (EU) has launched a Lead Marke t In illa t l\'C

(LMT) wh ich is an impor tan t innova t ion pol icy, d iscussed in Chapter 6. It
focuses on s ix marke ts: eHeal th; sus ta inable cons truction: techn ical tex
tiles for in tell igen t personal pro tec t ive clo th ing and equ ipmen1; b io-bascd
produc ts; recycl ing; and renewable energy.

Compe titive engagemen t
One o f the reasons tha t the coun t乃' is the bes t place to do business. to
crea te knowledge and to l ive is tha t i t supports an ou tward-look ing
approach to bus iness. Th is includes the capac i t y to pa rt ic i pa te in and
manage global value cha ins and a cu lture tha t suppo rts the learn ing o flan
guages and in terna t ional involvemen t. The goal is to be an elfcc t i\'e player
on the in terna t ional s tage. Th is requ订cs ou tward-look ing people w i th the
sk 仆ls needed to play in the in terna t ional arena and i t has impl ica t ions for
educa t ion and tra in ing and for cu ltural ins t i tu t ions

Financial sen• ices
F irms requ ire finance to s ta rt up, to do re沁arch to produce ne\\ prod
uc ts, and to bring the new produc ts to marke t. Wh ile there a冗 加nks and
o ther financ ial ins t i tu t ions tha t can suppo rt es tabl ished firms. there i , a
need for in tell igen t and pa t ien t angel in\'es tors and,cn ture capi tal firm,
tha t unders tand the sec tor. the mark et and the risk of tl) iag to bring ne\\
produc ts to the marke t
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People

Labour force
People are pa rt of the means of produc t ion, and in a global economy
trad ing in knowledge produc ts the workers have to be well educa ted, self
d irec ted and able to engage in l i felong learn ing . As par t o f global engage
men t , some exper ience in the ir career ga ined ou ts ide of the coun try can be
cons idered an asse t. These requ iremen ts have impl ica t ions for educa tion
po licy and reform, tra in ing and developme nt pol icy in publ ic and priva te
ins t i tutions, and m igra tion pol ic ies tha t encourage the mob il i ty of the
h i ghly qual i fied (OECD 20081)

However, the labour force is no t jus t made up o f the h ighly qua li
fled. There are many more people tha t arc pa rt o f the economy and
soc ie ty who produce goods and serv ices, tradable and non-tradable. The ir
approach to these tasks is pa rt of mak ing the coun try the bes t place to be
in. Educa t ion and tra in ing pol ic ies mus t take accoun t of the needs of the
en t ire work force, as well as the prior i t ies of governmen t.

Demograph ics and demand for innora tion
People are a source of opportun i t ies for an innova tion s tra tegy. In most
of the indus trial ized coun tries, the popula tion is age ing. Th is is a techni
cal and organ iza tional opportun i t y to care for an age ing popula tion and
to ga in new and marke table knowledge from th is ac t iv i ty. Also, people
embody knowledge, and as the ir depar ture from the workplace acceler
a tes, there is a need to capture and re ta in the knowledge tha t is be ing
los t. Th is is an oppor tun i ty for non- technological innova t ion us ing the
techn iques of, for example, knowledge managemen t

M i gra tion
W ith global iza t ion, the h ighly qual ified are becom ing more mob ile and
Organ isa tion for Econom ic Co-opera t ion and Developmen t (OECD)
coun tries arc ne t bene fic iaries of th is (OECD 20081) . Th is has impl ica
t ions for innova t ion pol ic ies as the h ighly qual i fied con tr ibu te to the
crea t ion and d iffus ion o f knowledge (Auriol 2007). From the perspec
t ive of the send ing coun tries, there are issues abou t us ing the d iasporas
(Kuzne tsov 2006) as a source of knowledge and o f rem i11anccs. When
i t comes to the impac t of mobil i ty on innova t ion there is l i 1tle or no
evidence (OECD 2008 1), and th is is one o f the s ta t is t ical challenges for
innova t ion pol icy. There is also a ques t ion o f how mob il ity pol ic ies fit
in to innova t ion pol icies and the ex ten t to wh ich in terven t ion in these two
areas are coord ina ted
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Technologies and practices
Firms can innova te by adopt ing technologies new to the firm. Governmen ts
can provide incen t ives to do this, especially if there is a na t ional view of
咖ch technologies to support. In the German H i gh-Tech Stra tegy (BMBF
2006) , 17 technologies and pract ices are advanced

User inno,•a tion
Informa t ion and_communica t ion technologies (ICTs). and to a growing
ex ten t biotechnologies, are modular pla t fonn technologies tha t -provid~
a bas is for innova t ion on the pla tform. The pla t forms also make it easier
10 mod i fy the technologies to su i t user needs and to crea te knowledge in
the process. Th is user innova t ion has always been presen t in the economy
(von H ippcl 1988), bu t now i t is eas ier (Dyson 2007) and i t ra ises quest ions
abou t bow the i ntellectual property crea ted by the ac t iv i ty is managed
(Gaul t and von H ippel 2009; von H i ppel 2005). Consumers can also
engage in user innova t ion by mod i fying a produc t to sen•e their needs and
then presen t ing a firm wi th the pro to type or blueprin ts to produce the
product commercially

User-driven innovation
User-driven innova t ion describes the exchange of informa t ion be tween a
user ofa product and the producer, wi th a view to improving the product.
II does no t involve the transfer o 「 prolOtypes or blueprin ts. Th is flow of
informa t ion is a well-es tablished inpu t to the innovation process

Open innovation
While JCT pla t forms encourage user- in i t ia ted innova t ion. they also enable
the flow of knowledge across the boundaries of coun tries and ins t i tu t ions
resul t ing in more'open' innova t ion (Chesbrough 2003: OECD 2008h)
Th is takes various forms, of wh ich the open source approach in soliwarc
developmen t is one, bu t there is also the drawing ofnew ideas and technolo
gies i nto the finn and the ou tsourcing of ac t iv i t ies. The walls of the firm arc
porous, bu t a consequence of th is is the requ irement for people to be able
to work wi th the in terna t ional networks tha t are readily ava ilable. in add i -
t ion to more local ne tworks where pa rt icipan ts can mee t face to face. The
expanded use of networks means tha t knowledge is no t jus t s tored in 芦ople
or embod ied in machines and prac t ices. bu t i t is also s tored in the ne twork.
People can do more th ings. and more th ings belier. because of the ne twork
capi tal tha t they can draw upon and con tribu te to. Enhanc ing ne twork
capi tal is a goal for an innova t ion s tra tegy. Measuring i t is ano ther ma iler
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Demand-dr i,·en innorn t ion
From the perspective of the firm, demand-dr iven innova tion is a response
to the procuremen t requ iremen ts of o ther firms and governmen ts. Th is
is cons idered aga in under the'Procuremen t'componen t in the nex t
subsec tion.

Publ ic lnsti tutions

Publ ic ins titu t ions se t pr iori ties, educa te and develop the workforce,
do research, manage the pub lic hea lthcare system, and se t pol ic ies tha t
govern mob il i ty. These ac t iv i t ies can in fluence innova tion and, in do ing
all of these th ings, publ ic sec tor ins ti tu tions can engage in the same
innova t ion ac t iv i t ies as go on in the pr iva te secto r. Here, the ac tiv i ties
of publ ic ins t i tu t ions tha t could form par t of an innova tion pol icy are
presen ted.

lnfras true ture
Technology and prac tices provide the in fras truc ture tha t supports the
economy and the soc ie ty. The in 「ras tructure includes the in forma tion and
commun ica tions technology (!CT) networks, and well-managed roads,
por ts and logis tic services. Technologies and prac t ices are also in tegral
pa rts o f the educa tion, research, hea lth and financ ial serv ices infras truc
ture. A fus t-<:lass in fras truc ture is an impor tan t elemen t o f an innova tion
s tra tegy. Wh ile the componen ts o f the in fras truc ture may be in place in
OECD coun tries, no pol icy-maker would argue tha t the in fras tructure
works as well as it should, or does no t need reform.

Procuremen t
Governmen ts a t all levels, educa tion and research insti tu t ions, and health
insti tu tions have enormous purchas ing power wh ich can be used to influence
the developmen t pa th of technologies and practices. However, it is no t jus t
the purchasing power tha t ma tters bu t the leadersh ip in the procuremen t. A
well-es tabl ishcd example is the case ofnumerically con trolled mach ine tools
(Mans field 1968: 111). These tools were developed by the Massachuse tts
lns lilulc ofTechnology on a con trac t from the US A ir Force, and appeared
in 1951. They were then commerc ial ized by the industry and in troduced in
1955. The use of these machine tools by indus try then allowed the US A ir
Force to use numeric spec i fica t ions in its procuremen t, w i th impact on all
procuremen t of parts made by mach ine tools.
The procuremen t process allows publ ic ins t i tu t ions to be lead users and

to provide c rit ical feedback to the suppliers. Exlreme examples o f th is arise
in the case of large sc ien tific es tabl ishmen ts`小1ich are push ing the fron t iers
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o f the poss ible and need compu t ing and measuremen t speeds. analyt ical
capac i ty and ma terials tha t do no t ex is t in the commercial world. Solv ing
the sc ien tific and en g ineerin g problems produces knowled ge tha t can be
commerc ialized.

In a global world, w i th freer trade, i t is more d i fficult to use procuremen t
to develop the domes t ic marke t , bu t the role o「 procuremen t in innova t ion
pol icy is a key issue wh ich has been neglec ted (Edler and Georgh iou 2007).
However, i t is pa rt of the EU Lead Marke t In i t ia t ive. It is also an objec t ive
o f the UK Small Bus iness Research In i t ia t ive (SBR I)'wh ich a ims to use
government proeuremen t to dr ive innova t ion. I t provides bus iness oppor
tun i t ies for innova t ive compan ies wh ile solv in g the needs of governmen t
depar tmen ts.

Pr ior i ty se tting
Expe rt ise in ICTs, b io technology, nano technologies, new ma te rials, energy
sources, and o ther technologies and appl ica t ions requ ire h ighly qual i fied
bu t scaree human resources, and this ra ises a ques t ion as to whe ther an
innova t ion s tra tegy should involve pr iori ty-sell ing in order to make the
mos t of the knowledge ava ilable in the coun t ry . As sec tors d ilTcr s i gn i fi 
can tly in the ir requ iremen ts, th is has to be taken in to accoun t.
As examples, referenee has been made to the German l is t o f 17 prac t ices

and technolog ies (BMBF 2006). The US has iden ti fied • four prac t ical
challen ges':

• applying _ sc ience_ and technolo卧's tra tegies to d rive cconom ie rcco,ery .
job crea t ion. and econom ic grow th;

• promo t ing innova t ive energy technolog ies to reduce dependence on
energy im po rts and m i tiga te the impac t o f c lima te change wh ile crea t ing
green jobs and new bus inesses:

• a ppl y ing b iomed ical sc ience and in forma t ion technology to helpAme rican;
l ive longer, hea lth ier l ives wh ile reducing he., lth care coSIS: and.

• assu ring we have the technolo gies n心dcd to pro tec t our troop、.c i t illn,,
and na t ional in terests, includ ing those n心dcd to ＼ 可 ri fy arms con trol
and non-prol i fera t ion ag代cmcn ts essen t ial to our secu ri ty . (OMBIOSTP
2009)

Canada has four s tra teg ic research areas

• environmen tal sc ience and technologies.
• na tural resources and energy ;
• heal th and rela ted l i fe sc iences and technologies: and
• in forma t ion and commun ica t ion technologies (Governmen t of

Canada 2007)
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S tandard-setting
Standards are in tegral to innova t ion pol icy and 10 trade pol icy. They can be
se t by in terna t ional organ iza t ions, such as the In terna t ional Organ ization
for S tandard izat ion (ISO), a spec i fic example be ing the ISO厅C 229 work
on nano technology s tandards, or 1hey can evolve from use and become de
facto indus t ry standards. They can deal w i th technologies and also with
how research is done, an example be ing b ioe th ics and rela ted standards of
prac t ice. The European Comm iss ion summar izes i ts pos i t ion as follows:
'the global promo t ion of EU norms and standards and innova t ive in i tia
tives can give a dec is ive firs t mover advan tage to European companies in
the spir i t of the lead marke t in it ia tive'(CEC 2006b: 6). S tandard-set ting is
part of the EU Lead Marke t In i t ia t ive

Publ ic finance
I f new firms are to be crea ted, and to survive and grow, they need finance
a t various stages of their developmen t and tha t includes angel investors,
ven ture capital, and support from developmen t banks and from the es tab
l ishcd banking sys tem. The publ ie sec tor prov ides a regula tory env iron
men t tha t ma in ta ins con fidence in the sys tem 咖le allow ing i t to prov ide
the serv ices needed, bo th na tional and in terna tiona l. I t may also provide
development banks to fill gaps no t cove 「ed by the priva te sector, and
export developmen t banks to suppo rt firms in the export of the ir goods
and services.

In add i tion, departmen ts of finance can s t imula te innova t ion, and its
components, through tax pol icy, such as research and developmen t (R&D)
tax cred i ts and capi tal consumpt ion allowances adjus ted to encourage
capi tal inves tment in part icular technologies. There are those who would
argue tha t innova t ion pol icy is tax pol icy (Lich t 2008)

Governmen t d irec t support
Depa rtmen ts of governmen t spend s ign ifican t amoun ts on targeted
suppor t programmes, such as the US Small Business Innova tion Research
(SBIR) programme or the Canad ian Na tional Research Council Industrial
Research Ass is tance Program (NRC-fRAP).'They also provide d irect
support for research and developmen t through gran ts, con trac ts and co□•
tr ibu t ions, and through m iss ion-rela ted research and collabora t ion w i th
researchers from bus iness and h i gher educa tion
Governmen t depa rtmen ts can also promo te d ialogue wi th soc ie ty

on issues tha t can a ffec t marke ts for new products , such as genetically
mod ified foods, working cond i t ions in coun t ries from wh ich products are
impo rted, or regula t ion o f financial serv ice industry products. Such d ia
logues can also encourage the cul ture of innova tion.
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Educat ion, tra ining ~~d_r~':,~c_hTh~-jns t i tutions, _publ ic,a,nd friva te: are. chall_engcd to produce numerate
~~-cl l i tera te people capa.ble.~fass~ss ing ~he risks res_u lt ing from innova t ive
;~tiv i ty , and the _r~war~s. H?w th is is d~ne m ises issues of reform of the
;-;; i tutions prov iding _the_ educa t ion_ and tra in ing. However, mon i to ring
;h~ place of educa t ion (n th~ i~nov~tion sys tem has ra ised quest ions about
;~h;I is being measure_d and w~~t th_e_ consequences m igh t be of producing
a m islead ing set of in_d ica tors_ (Ha,~kins_ e t al. 2007).

知owledge is ano ther product of ins t i tu t ions ofeduca tion and research.
and the issue is how th is knowledge is pro tected through the use of in tel
Jec iual prope rty instruments and then how i t is commerc ial ized. The same
ques tion arises wi th governmen t labora to ries.

Health
Heal th ins t i tu t ions have opportun i t ies to be innova t ive in provid ing hea lth
serv ices, and some of th is responds to the impact of priva te sector innov
a t ion. An example of pr iva te sector innova t ion is the provis ion o f stand
ard ized foods tha t con ta ined transfa ts and sugar lead ing to obes i ty and
Type fl d iabe tes, putting pressure on the scarce resources of the heal thcare
system. Th is is s im ilar to the financ ial serv ice example used earl ier where
priva te sector innova t ion resu lted in unexpected ou tcomes wh ich placed a
demand on publ ic resources. The d ifference is the t ime scale: the firs t was
measured in mon ths, the second in years.

Hea lth ins t i tu t ions do research as well as provide serv ices. and there
is the broader issue of jus t ifying the expend i ture on research in publ ic
insl i tu t ions in the hea lth sec tor (Berns tein e t a l. 2007).

Mon i toring and c,·alua tion
Innova t ion stra tegies are conce ived by governmen ts, ideally in consuha
t ion w i th s takeholders, as a means of ach iev ing goals of impo rtance to 1hc
coun try, such as susta inable grow th or m i1 i ga t ion of cl ima te change. Theo
they are implemen ted, using a select ion of the componen ts given in th is
chap ter, or o thers. Once the s tra tegies are implemen ted the ir ac t iv i t ies mu,1
be mon i tored and progress towards the goals evalua ted. W i1hou t mon i tor
ing and evalua t ion, there is lim i ted pol icy learning. The learn ing of ind iv id
uals, inst i tu t ions and regions is an essen t ial pa rt of pol icy implcrncnla t ion

International Engagemen t

Big science
A spec i fic form of in terna t ional engagement is ac t i\'c par1 ic i pa11on
in large experimen tal facil i t ies such as the European Organ iza1 ion
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for Nuclear Research (CER N) and the In terna tional Thermonuclear
Experimen tal Reac tor (ITER). From the innova t ion po licy perspec
tive, the in teres t is in commercial iz ing the knowledge tha t resul ts from
push ing technology to i ts l im i t. An example is the con tribu t ion to
med ical imaging made by work on elemen tary par t icle de tec tors. There
is also the World W ide Web wh ich came ou t of CERN and wh ich
provides a pla t form for many unexpec ted commercial appl ica t ions.
Scien ti fic organ iza tions also provide pos tdoc toral tra in ing and develop
the very h ighly qual i fied work force

In terna tional coopera t ion and developmen t
Sc ien t i fic coopera t ion amongmember states is an objec t ive o fthe European
Un ion, and Germany and Japan coopera te w i th developing coun tries as
a way of address ing global challenges. There are sc ien t i fie bene fits, bu t
the coopera t ion also bu ilds knowledge of d i fferen t marke ts and opens
opportun i t ies for commerc ial ac t iv i ty.
Germany and Japan are collabora ting w ith developing coun t ries as

pa rt of the ir approach to innova t ion pol icy. In the case of Germany,
coopera t ion w ill suppo rt collabora tion w i th research groups and innov
a t ivc indus try clus ters w i th German research groups and com pe tence ne t 
works. It is also suppo rt ing the Hc il igcndamm-L'Aqu ila Process (HAP)
involv ing d ialogue be tween the ou treach group from the key emerging
econom ies, the 05 (Brazil, Ch ina, Ind ia, Mexico and Sou th A frica)
and the G8 to address the promo t ion and pro tect ion o f innova t ion and
ways to increase energy e伍c iency (BMBF 2008b: 29). Japan's stra tegic
promo t ion of Science and Technology (S&T) D i plomacy is des igned to
s trengthen S&T coopera t ion w ith developing coun tries as part of resolv
ing global issues, us ing Japan's advanced S&T. The global issues include
the env ironmen t , energy, na tural d isas ter preven tion, infec t ious d isease
con trol and food secu ri ty.

An OECD and Un i ted Na t ions Educational, Sc ien tific and Cul tural
Organ iza tion (UNESCO) workshop on innovation for developmen t in
January 2009 concluded tha t innova t ion should be inse rted in ihe Poverty
Reduc t ion S tra tegy Papers.'I t also s tressed the need for more knowledge
abou t innova tion in developing coun tr ies tha t could be produced through
case s tud ies or coun try rev iews of innoval ion pol icy in developing coun
t ries, s im ilar to those conduc ted by the OECD. The find ings of the work
shop are summarized in UNESCO (2009).

An incen t ive for includ ing work w ith developing coun tr ies as pa rt
of an innova t ion s tra tegy is the reduc t ion of the inequ i t ies wh ich are
po ten t ial causes o f con flic t and d isease, wh ich can spread rapidly, and
s tarva t ion. Innova t ion through collabora t ion can also fos ter a cu lture
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of innova t ion in ~he d_:v~lopin_g_ ~~untries lead ing to econom ic growth
;~d rela ted bene fi ts: Coll!~'(2007: l_l) po in ts ou t tha t growth, as an
~bjec t ive, is no1__ ~n i_vers~lly acce~ t~d in the development commun i ty
~nless i t is qual ified wi th terms l ike ·sustainable'or'pro-poor'. but
;rgues tha t : ' the problem o~ the bouo_m_bill ion has no t been tha t they
i,a-;,e had the wrong type of growth, i t is tha t they have not had a11J
虹owth'. Innova t ion strategics in developed countries and cooperat ion
;greemen ts ha_ve a_ role to play.

In April 2009, there was an OECD workshop on "Innova t ing ou t o f
Poverty'wh ich s tressed the importance of recognizing agriculture as a
knowledge-in tensive sector, and the key role for science. technolo窃and
innova t ion con tribu ting to th is. The Cha ir of the workshop . Cales tous
Juma, provided a l ist of challenges for world leaders wh ich is be ing
d issem ina ted (OECD 2009h).

Global Challenges

There are challenges tha t affect all coun t ries. includ ing develop ing coun
tries, which can be addressed through innova t ion. These include cl ima te
change, sus ta inable energy, food and wa ter securi ty. and popula t ion
heal th, as the world deals wi th the HIN I pandem ic in 2009 and pre
pares for the nex t. Green innova t ion (OECD 2009 i) ensures tha t green
act iv i t ies are par t of innova t ion. innova t ion pol icy and human resource
developmen t , and tha t they are part of the price signa l.

SUMMARY

Th is chapter presupposes pol icy objec t ives of governmen t 咖ch arc going
to be served by implemen t ing the componen ts tha t have been presen ted
The componen ts offered arc no t mean t to be exhaus t ive. bu t ind ica t ive
ofwha t could const i tu te a cross-cull ing innova t ion stra tegy. to be imple
mcn ted, mon i tored. evalua ted and rev ised as part of the learning proce、S
I f any componen t is to be seen as essen t ia l. i t is mon i toring and evalu小

t ion, as wi thou t i t be ing bu i lt in 「rom the s tart . the learn ing opportun i t ies
are l im i ted. In a rapidly changing world. wi th unpred ictable d) nam ics.
learn ing is part of surviva l.

In the nex t ehapter, the issue is how to bring all or some of these top ics
toge ther under an innova t ion s tra tegy umbrella and to ask i f th is is pos
sible or even des irable. To facil i ta te the d iscuss ion. a list of componen ts is
prov ided in Box 7. I.
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BOX7.1 POSSlBLE COMPONENTS OFAN
INNOVATION STRATEGY

Component Act iv i t ies

1. Marke ts
1.1 Brand recogn i t ion
1.2 Lead market
1.3 Competi t ive engagement
1 .4 Financial services

2. People
2.1 Labour force
2.2 Demograph ics and demand for innovat ion
2.3 M igration

3. Innovat ion Act iv i ties
3.1 Technology and pract ices
3.2 User innovat ion
3.3 User-driven innovat ion
3.3 Open innovat ion
3.4 Demand-d riven innovat ion

4. Publ ic insti tutions
4.1 In fras tructure
4.2 Procuremen t
4.3 Priority setting
4.4 Standard sett ing
4.5 Publ ic finance
4.6 Government d irect support
4.7 Educat ion, tra in ing and research
4.8 Health
4.9 Mon ito ring and evaluat ion

5. Internat ional engagement
5.1 B i g science
5.2 In ternat ional cooperat ion and development
5.3 Global challenges
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l Furthcr inform31 ion on thc UK SBRI is availablc at \``w. innov31cuk.org/dcl i,cringin·
• novaI ionfsmallbusincssresearchmma1IVC.ashx.

2. Inform正on on NRC-IRAP is ava ilable at,rnw.nrc<nrc.gc心如g/ibp/irJp/abou t/

indcX.h tml.
J. Tl~~ Poverty Reduct ion Papers arc de-scribed a t ""'".imf.or在tcmal/NP/p八p/pn.p

asp.



8. Innovat ion s trategy coord ination

INTRODUCTION

Innova t ion s tra tegics cons is t o f a sc t of com ponen ts tha t arc managed, or
coord ina ted, by government as pa rt o f the i 「 implemen ta t ion. They range
from a s ingle in terven tion managed by one depa rtmen t , such as a tax cred it
for cxpcnd i turc on infomiat ion and commun ica t ion technologies (ICTs),
to a wide range of in i tia t ives d ra,vn from the componen ts in the prev ious
chapter and requ iring a'whole o f governmen t'approach. There arc also
cases o f more than one innova t ion s tra tegy be ing managed a t the same
t ime by a governmen t, w i th one perhaps led by the F inance Departmen t.
one by the Research or lndus t ry Depa rtmen t , and one by the Educa tion
or Human Resources Departmen t.

As the number of com ponents grows, so does the challenge of coord i
na t ion. Depend ing upon the governmen t and the managemen t cul ture,
i t can be very h igh level, such as Cab ine t cha ired by the head o f govern·
men t , a Cab ine t comm i ttee cha ired by a sen ior m in is ter, a comm ittee or
counc il of s takeholders in the economy and socie ty prov id ing adv ice to a
sen ior m in is ter, or lower levels of coord ina t ion managed by in terdepa rt·
men tal work ing groups or even by departmen tal work ing groups. The
d i fficul ty w i th innova t ion pol icy is tha t i t crosses many depar tmental
boundar ies. In some coun tr ies, research and developmen t (R&D) and
capi tal inves tmen t incen t ives are tax ma ilers; d irec t gran ts, con tracts
and con tr ibu t ions cross all departmen ts and they include procuremen t
pol icy.
As all coun tries d iffer in the ir h is tory, cu lture and innova t ion sys tem,

there is no s ingle answer to how many componen ts there should be in an
innova tion s tra te窃and how those componen ts should be coord ina ted
and a t wha t leve l. Th is chapter looks a t the experience of a number of
countries and draws inferences bu t no t de fin i t ive conclus ions

116



IIIIIOI'UI iOI SIm/eg) Coordmu/IOII 1 17

COMPONENTS AND COORDINATION

Levels of Coord ina tion

ln Chapter 7 a l is t o f poss ible com ponen ts o「an inno立t ion s tra tegy was
produced. The ques t ion to address in th is chapter is how to coord ina te
the ac tiv i ty . Th is is mo t iva ted, in pa rt , by the reasons for in troduc ing an
innova t ion s tra tegy.

If the leaders o f the coun try bel ieve tha t the global challenges d iscussed
in Chapter L have to be addressed, as well as the domes t ic issues. such as
com pe ting in a global econom y w i th an age ing and d im in ish ing labour
force, the s tra tegy w ill be coord ina ted a t the h i ghes t leve l. In a parl iamen
ta ry governmen t, the lead would be the Prime M in is ter and the comm i ttee
would be the Cab ine t, or a selec t ion ofCab ine t m in is ters.

If the concern is w ith indus t ry, and its ab ili ty to com pete, the coord i
na t ion could be given to the m in is ter respons ible for indus t ry. S im心rly.
if the issue is the need for a be tter-educa ted and tra ined popula t ion
engaged in lifelong learn ing. the coord ina tion could be le ft to the M in is ter
of Educa t ion. If the issues are seen to be sec toral, such as helpin g the
serv ice sec tor to be more compe t i t ive. the coord ina t ion could 坎done a t
sub-depar tmen t level w i th in a m in is try

All of this is a process ha ppen in g under a s ingle adm in is tra t ion. and it is
a major under tak ing o f po licy des i gn and implemen ta tion, bu t con t inu i ty
of innova t ion s tra tegy from adm in is tra tion to adm in is tra t ion is ano ther
issue. Solv ing th is is beyond the scope of th is book but the hope is tha t
good pol ic ies, well coord ina ted, mon i tored, and shown to del iver 冗su its
through evalua t ion, would be d i fficu lt to d iscon t inue in the even t of a
change o f governmen t 1

Engaging tl1e S takeholders

Innova tion is abou t br inging produc ts to marke t. Innova t ion s tra tegics
have little hope o f succeed ing if indus try leaders arc no t pan o f the
d iscuss ion. As people are key to all s tra tegics. leaders in educa t ion and
tra in in g should be involved, as well as the governmen t leaders promo t ing
the s tra tegy. Then, there is c iv il soc ie t y, wh ich w ill include the consumers
respons ible for user-dr iven innova t ion and those who arc uscr- inno\'a tors.
As innova t ion has bo th soc ial and econom ic im pacts. there is a case for
the par t ic ipa tion o f indus try assoc ia t ions and represen ta t ives of organized
labour.
Th is sugges ts tha t in add i t ion to well- though t-ou t coord ina t ion there

should be a role for a coun cil of s takeholders to con tribu te to the
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formula t ion of the stra tegy and to provide advice on i ts implemcnla•
t ion. Such a council is not a science or research council, or a science and
technology counc i l. 11 should be an innova t ion council, as the issue 飞
developing new products and processes to compete locally and globally
and to give rise to susta inable growth through improved productivity.
This is a very concrete goal wh ich is more immed iate, given the recession
of 2008-09, than the importan t but longer- term issue of supporting the
formal generation of knowledge through the performance of R&D. Most
industrial innovators do not do R&D.
The coord ina t ion, and the components coord inated, will reflect the

governance structure, h isto乃，and culture. Federal governments\\ill act
d i fferently from central governmen ts, as will mu lticul tural countries from
those tha t are more homogeneous. Tha t is why there is no single innov
ation strategy. In what follows, some country experience is examined to
see what was being done in 2009.

COUNTRY PRACTICES

The 2008 OECD Science, Technology and Industry 0111/ook, OECD
(2008c), provides a two-page Science and Innovation Coun try Note for
OECD countri.es: o~e page of ~arra t ive. and one_ of indi.cators,.__ In this
sect ion, examples will be taken from a select ion of count ries to illustrate
the d ivers i ty of approaches to innova t ion strategies. Tbe selection is not
intended to be exhaust ive and only a few po ints aremade for each country.
Readers are encouraged to look a t the Country Notes in OECD (2008c)
and to read the country documents.

In add i tion to the Coun try Notes, there are the OECD reviews of
innovat ion pol icy conducted a t the invi ta t ion of member and obsen·er
countries.'An example is the review of the innova tion pol icy ofNon.·ay
(OECD 2008c). These provide 皿depth analyses of innova t ion policies
currently in place, and there are find ings of earl ier reports summariz叫

in OECD (2005c). Coun try reports are done by other organ izations such
as the Observato ire des Sciences et des Techniques in Paris, the Uni回
Nat ions Educat ional, Scien t ific and Cultural Organization (UNESCO)
and the World Bank

Denmark

The Danish Strategyfor Denmark in the Global Economy was published in
2006 (Governmen t ofDenmark 2006) and focuses on education and learn•
ing, research, in teract ion wi th other countries and cultures, and suppon
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for h i gh-growth srnn-ups. I t _ includes a Global iza tion Counc il wh ich
b-rings-toge ther a wide range of s takeholders and go\'emmenl o ffic ials and
~ro0des governmen t overs igh t.

F inland

In 2008 the Governmen t of F inland presen ted a Commun ica t ion
on F inland's Nat ional Innova t ion S tra tegy to the Parliament based
(Governmen t of Finla~d 2008a) _on an earl ier Proposal for F inland"s
Na t ional Innova tion S tra tegy (Governmen t of Finland 2008b). The
Innova tion S tra tegy provides a comprehensive example of the use of
s tra tegic componen ts and the ir coordina t ion.
The stra tegic goals of the stra iegy are led by gro,vth. comb ined wi th

the well-be ing of people and the env ironmen t. Th is gi\'es the environmen t
a h i gh level of visib ili ty . Publ ic sector innova t ion is seen as one means of
ach iev ing the goals, along w i th priva te sec tor innova t ion-led product iv i t y
growth.
The second goal is pioneering in innova t ion ac t iv i ty which s tresses tha t

innova t ion pol icy must cross admin istra t ive boundar ies. support tech
nological and non- technological innova t ion. and encourage a cu lture of
innova t ion. The need for F inns to in fluence the goals of regional, na t ional
and in terna tional developmen t is pa rt of the s tra tegic cho ices
The proposal for Finland's Na t ional Innova t ion S tra tegy cm·ers mos t

of the po in ts in the generic l ist, bu t the real con ten t is in how i t pu ts these
po in ts toge the r. Brand recogn i tion is impo rtan t for the a11rac t ion of
people and investmen ts based on the stra tegic cho ices wh ich exempl i fy
F inn ish prior i ty-sell ing .
There is emphas is on demand-driven innova t ion and involv ing the users

and cl ien ts in the innova t ive process. This is no t user-driven inno\'a t ion as
defined in Chapter I, involving a collabora t ive in teraction be tween users
and producers. Th is user-producer ne twork is pa rt o f the ne tworks tha t
charac ter ize Fin ish inst i tu t ions and i t recogn izes tha t innova t ion pol icy
should bring toge ther the needs of users. consumers and c i t izens alongs ide
efforts to bu ild knowledge, crea t iv i t y and competence.
The success of the European Un ion (EU) econom ic and inno,a t ion

pol icy is impo rtan t to F inland bu t i t is also impo rtan t for F inland to
engage and in fluence the EU as well as tak ing advan tage of all of the
instrumen ts of EU innova t ion pol icy . Four drivers of change arc s ingled
ou t : global四l ion, susta inable developmen t , new technologies and the
age ing popula tion of F inland. The las t po in t ra ises this human r心ource
issue to a h igher level than Lha t found in some o ther stra teg ies.
The s tra tegic cho ices. or priori t ies. in the Stra tegy start w i th global
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engagemen t including the al 「eady men t ioned need to engage at all levels
of decision-making , as well as the need for Finns to be mobile and for the
coun try to be a t tract ive to people and as a place to invest. The second
choice is emphas is on demand for innova t ion and the l ink between pro
ducers and users. Encouraging ind ividuals, innova t ion communities and
en trepreneurs is the th ird choice, and a system ic approach including a
detennined management of change is the fourth.
Throughout the Strategy, impl ic i tly or expl ic i tly, is the importance of

networks and partic ipation in the networks as a prior i ty . No t just inter
na tional and na t ional ne tworks, bu t also those wh ich connect to regional
centres of innova t ion excellence. The networks also illust 「ate the inclusive
ness of the S trategy and i ts 『ecogn i t ion of the arts and na ture as sources
of experience and new ideas. These new ideas con tribute to electronic
conten t , which is a growing area of econom ic act iv i t y
The S trategy includes ten act ions to be taken and an implementa tion

plan. The breadth oftheStra tcgycnsures tha t it will bemanaged across gov
ernmen t and beyond, and there is a h istory in Finland of long-term invest
ment to support orderly developmen t over time. The Cabinet Commi ttee
on Econom ic and lnnova t ion Policy will manage the implemen ta tion
of the StrategJ'and a Research and Innova t ion Council was crea ted in
January 2009, cha ired by the Prime M in ister, with sen ior cabinet m in isters
as members as well as stakeholders from business and civil society.

In the Coun t!)• No tes (OECD 2008d: 116), the代 is an observation that
the h igh R&D intens i ty of Finland has ye t to be converted to the expected
innovat ions, jobs and exports; there are few R&D spin-offs because of a
lack of ven ture capital; and there is l ittle co-paten t ing wi th fore ign co
inven tors. The apparent problem wi th the connections needed for com
mcrcial iza t ion con tras ts wi th the importance of ne twork participation in
the proposed strategy. However, the focus on in fluencing supranational
and in terna tional organ iza t ions is key to in tegrat ing Finland in the world
economy. Networks matter, and the network capi tal accumulated in them
is cri tical
The role of knowledge in the Finn ish innovat ion system has previously

been examined in the course of a review by the World Bank Ins ti tu te
(Dahlman et al. 2006). Von H ippel would argue tha t the s trategy could
be strengthened by the addi t ion of user innova t ion, whether the users are
finns or ind ividuals.

Francc

France is embarking on the development of an innova t ion stra tegy, aftc『

review by the Hau t Conseil de la Science ct de la Tcchnologie (HCST) and
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presen tatwn to a min is terial counci l. It takes a cross-cut ting approach
and is planned to address four famil ies of challenges: socia l. including
the age ing popula t ion and global food and water supply; knowledge.
includ ing ihe areas where France should engage ei ther on i ts own or in
collabora t ion (mathemat ics, social sciences and human i ties. l i fe sciences.
physics and the work a t the European Organization for Nuclear Research
(CERN) and the In ternat ional Thermonuclear Experimen tal Reactor
(ITER) are examples); the need to master key technologies (bio- and nano
technology, lCTs, and technologies for sus ta inable developmen t ) : and
organ iza t ional, including knowledge flows. the in tegra t ion wi th EU pol i
cics, and wi th the European Strate&'Y Forum on Research Infrastructures
(ESFRf) .
The approach involves con t ributions from min ist ries, coord ina ted

by the Ministry of H igher Education and Research. In add it ion. wide
involvemen t of stakeholders is planned through the Internet and work ing
groups (Rcpubliquc Franca ise: M in is terc de rcnsc ignemen t su沁ricur et
de la recherche 2008). There is also a review of the approaches to de,clop
ing innova t ion stra tegies in Denmark, Finland, Germany, Japan and the
UK, and how they al ign wi th tha t of France.

Germany

German pol icy rela ted to innova t ion is found in The High-Tech Strategy
如Germany (BMBF 2006) and in Strengthening Germany's Role in t加
Global Knowledge Society (BMBF 2008b). The h i gh- tech stra tegy is an
example of priori ty-sett ing and i t sets ou t 17 technologies in three broad
ca tegories: innova t ion for a safe and healthy l i fe: innova t ion for cornmu
n ica t ion and mob血y; and innovation through cross-cutt ing technologies.
The strategy promo tes: the exchange of knowledge. and cxp<:rts embody
ing the knowledge, between research ins t i tu tes and indust ry: impro,·ing
cond i tions for h igh-tech s ta rt-ups and innova t ive smaU and mcd ium-,izcd
en terprises (SMEs); supporting rapid dilTus ion of n妞 technologies: and
s trengthen ing Germany's in terna t ional posit ion. ln doing th is. the impor
tanee of a coord inated innova t ion pol icy is s tressed. along wi th the potcn
t ial for Germany to become a lead market . wh ile playing an act ive and
compe t i t ive interna t ional role.
The strategy of the federal governmen t for the interna t ionalizat ion of

science and research (BMBF 2008b) has four main goals: strongthcn ing
research and cooperat ion w i th global leaders: interna tional explo i tat ion of
innovation poten t ials; intensifying the coopera t ion wi th de\'cloping coun
tries in educa t ion, research and development on a long-term basis: and
assuming interna t ional rcspons心） ity and mastering global challengc-s .
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The th ird poin t has sim ilari t ies wi th the Japanese Sc ience and T
Diplomacy im t ial ivc (Councll ofSc icnce and Technology, Japa：霄总严
A more recent document (BMBF 2008c), 10 These11 几r CIII

Wis欢IIschaftSSJ's/em i/II IreltII.ei/CII WC/1bewerb, Dema/I(IS OII I. tark”
切ndscapes 1111der Changing Framework Con如ions, provides th Research

of two rounds of expert consulla t ions. summar ized in ten thesese ou tcome
Wh ichdcal ma inly w i th rcsearch cxccllence, compcm ion for fundmg, rescarch

ins t i tu t ions, the European Research Area, mob il i t y of the labou~"corceand
the transfer o;knm;led,ge to indu~try. ll is th is ias t i tc~ tha t ra ises ad市er-
en t v iew on the technology transfcr proccss advocaled m many coun tncs
fo: moving kn?wledge from'.~e ~n ivers i t ies or research ins t i tu tions t; ·;;;~
priva te sec tor for commerc ial iza t ion.
The experts saw profess ional "technol"ogy transfer as a means of cont rib

u ting, to 1_he bran~ na"'.e o,r,t_he ins t itu t ion, _e'.'13~ncing v is ib曲Y, a ttract i;g
new facu lt y members, bu ilding contacts w i th the priva te sector, fac i li tat
ing fund ra is ing and mak ing the pol i tical decis ion-makers more aware
of the !ns~ i t ~ t ion's role i ~ ad~~ncing ec.?no":' ic _and "soc ial wel fare. They
recognized tha t i t takes 15 to 20 years of profess ional tecbnology transf.;r
before there are even modes t financ ial re turns. Th is is a qu i te d i fferent , and
broader, perspec tive from tha t found in some research or innovation pol i
cies wh ich focus on the commerc ial value of technology transfer
The h igh-tech stra tegy and the in terna t ional iza t ion strategy, ",j th

the expert comments on po licy in BMBF (2008b), provide a view of the
German approach to an innova t ion stra tegy . It is overseen by a Counc il
for Innova tion and Growth, wh ich advises the Chancellor and is sup
ported by the lndust 乃'-Sc ience Research All iance on the Technology
Prospects of Marke ts of the Fu ture, crea ted by the Federal Min is try of
Educa tion and Research (BMBF) and involving represen ta t ives from the
indus try and sc ience sectors. There is also prov ision in the implementa t ion
plan for regular evalua t ion of progress.

The Netherlands

The Ne therlands has an agenda for susta inable growth in producuv
i t y (Government of the Netherlands 2008). It s tresses the importance
of s ircngthen ing and explo i t ing talen t , and knowledge from publ ic and
priva te research, and the promo t ing of innova tive en terprise. Targe t •.re.~s
;re wa ter, build ing upon ·Du tch expert ise, logis t ics, fuels from non-ed ible
sources, food and-nutri t ion, and s~uri ty. The Ne therlands has also been
experi~en t ing w i th an Innova t ion Voucher subs idy scheme (Sen terN°~,'.".2006) ;~ -pa rt ';, f promo t ing knowledge flow in the'innova t ioo system."T~~
agenda se ts ou t Iargcls and cxamines how i t w ill reach the goals sc1 for
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2030. In se ttin g goals beyond the manda te o f the presen t governmen t. the
po licy del ibera tely takes a long- term view
The a genda is based, in pa rt, on work o f the lnno;at ion Pla t form

(2009), wh ich was crea ted in 2003 to s t imula te. bu t no t fund. innova t ion
in the Ne therlands. It is cha ired by the Pr ime M in is ter. has sen ior m in氐

ters as members, and o ther members from publ ic and priva te ins t i tu tions
It pro,,jdes an overs i gh t func tion for innova t ion in i t ia t i,cs. The agenda
is par t of a governmen t programme en t i tled The :-.e therlands: Land o f
En terpr ise and Innova t ion', wh ich includes the dra ft in g of soc ial inno,·
a t ion agendas in the areas of secur i ty, wa ter, energy and hea lthcare. The
approach to innova t ion pol icy in the Ne therlands is comprehens i,·e. "·i th
targe ts, and w i th a h i gh level o f overs igh t.

Sweden

Sweden publ ished i ts innova t ion s tra tegy in 2004(Governmen t ofS"eden.
M in is t ry o「Indus t ry, Em ploymen t and Commun ica t ions 2四 ） 沁 II
be fore the Euro pean Innova tion S tra tegy. I t presen ts global iza tion as an
opportun i ty, and promo tes educa t ion, en trepreneursh i p. en terpr i,e and
sk ill developmen t , the innova t ive capac i ty o f SM Es. and commerc呻互

t ion o f research and ideas. In the publ ic sec tor the focus is on rene\\al e乐 －

ciency and sus ta inable developmen t. I t h ighl igh ts the adva ntage of be i c. ;;
a d iverse popula t ion w i th a s ign ifican t po rt ion o f the popula t ion l-.;,,in;;
been born abroad.
The im po rtance o fcoord ina t ion and collabora t ion be t\\een po l:c) or 二 ＿＞

was secn as a key task in im plemen t in g the s tra tegy and go,enur心of
innova tion sys tems, w i th Sweden as a case s tudy. is d iscu还ed in OECD
(2005e). The OECD (2008c) coun try repo rt no tes the n e.:d to in 石e .1丈

innova tion in serv ice indus tr ies in Sweden

The Un ited Kingdom

In the UK, the Sa insbury repor t (Sa insbU I")'2007) and the 200~ E 亡 古 r.,3

S tra tegy (HM Trcasury/BERR 2008) in fluenced the 2005 ir:如凇3

Wh i te Paper (DIUS 2008) wh ich is a comprehens i -, po li~ 心心n二 口1
s tress in g the role ofdes ign in innova t ion and the need 10 k n.O\, ：：： 古0 2 卜心：
in tan gible investmen ts. Procuremen t is seen as an oppon己泌 沁r 加 沁 ＼ 一

a t ion and serv ice indus tr ies, and crea t ive indu山lno 江C 心 in;!oJ 心： 心乓
w i th open innova t ion and be tter regula t ion. The \\'h i te P.;x, ． 、 沁 沁 沁． －
lowed w i th an in terna t ional s tra tegy and a sc ience and 心心1} 、m ：乓 ·

In parallel w ith the Wh i te Paper and the 叫upportmg r于心． 沁LK
Depar tmen t for ln1erna t ional Developmen t (DFIDI rc,,.j 己心： 3 ～-七~7c t
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荨言：二二cuh二二二
为＼ ； 二：：飞芦勹。f：：扂芦。言二IO：二二。已＄婴，九 / #r. vo- to 吐o巧SMEs to purcb这know1ed军 from un i屯飞扣达

己也至已 扣re":平缸me,; to_suppo兀commer金1妇imofn也＇

＝ 迈 t一元亡． t.:#尹远 秏ere 垣5 aJso 沁m t比 已臼blishm土 tof 血Sma]l
芦远Res.之．云I：：：：住妇(SBR f) to linlc p了ocur如en t and S＼庄s.

仁 J二 ：：亡 卫＇，也 让•.eD吁泛m:-:年 ： fo_: lnnovat~n. Un_i.ersi五es and Skills
ID兀－S) 扛亡 丘之 氐子右丘t fo: Busl一s, En叩rise 扛d 氐严to巧

贮f立立 戊钮幻 ：：：立军d to become 如： 严nment for B忘土达．
L--:亡0立拦om 扛C 亚亚(B fSJ.

．上立2了丘 亡丘．

士0了一：： 如 丘0::0元C Co-opera的nand D已celo;:,m立(OECD)
立＝土七 立一 孕＝ 罕 恶lralia. Canada. J平皿Ko rea.. 如ico·.
X云7,...一 ，今 -f己 （江L一二五dS之比s.Ca怔da.. Japan and the L五i tOOS臼 ［ 已

艺之 立三乙 立之＝＃立

盂C2一 今生 丈一之znd 口如ology stra tegy. Mobili二ing Science and
T呤丛玄7 幻G迪'J:A如znrage (Go\'emment of Canada 2007) was
孛必 仁 勿r, 切 血D平mment of Jndust:r)• and the D叩anment of

妇子 bc>:h il5 importance to go,·ernment and the cro妇u tt ing
之了 云 土 子心；丘e policy is focused on sc ience and technolo卧·. It

竺 年 至上玉 （enl氏preneurial ad,·anta ge), research and de\'elop

二云．．： 七釭扫＃玉 ·，印匕ge) and people (people advantage) and the poli
C'上江否王王＝ lO 芦omoting science and technology (S&T) in each domain.
:...::J c.if.二子 土豆1 石叩妇 the impo呾nee of S&T to bus iness. espec ially
如士cfL玉 阮飞r product ivi ty ofCanada compared 对 th tha t of the liS
,ccA 功晓 功的OJ . It also recognjzes the need to strengthen the knowl
已字 扫夕已 乙过IO 比able to a ttrac t people to work in Canada. This las t

产~ ! 泣如垃罕s the problem of the age ing popula t ion and the abil i t y

o.rO立画 io I也,·e the cou nt ry to work an)'\vhere in the world.
如比 ~trengthen ing the knowledge base is a goal, i t is tempered by

阮扣ions on resources. As a resu lt , there are four-priori[)'areas: env iron:
血叩J sc:ence and technologies; na iural resources ;,_nd e,;ergy ; health and
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rela ted l i fe sc iences and technologies; and informa tion and commumca
tion technologies (ICTs). These acknowledge the his to乃，o f the coun t ry,
w i th s tron g resource and energy sec tors and correspond ing academ ic
engagemen t ; the need, in a large coun try, for an JCT in fras tructure: the
demands of an ageing population on hea lthcare; and the environmen tal
im pac ts o f the resource and ener窃sec tors.
The s tra tegy comm i ts to crea t ing a cl ima te o f innova t ion and d iscovery

by prov id in g an enabl ing env ironmen t for bus iness. suppo rt ing the pro
duc tion of the nex t genera tion o f researchers, and be ing accoun table for
del ive ring resu lts wh ich w ill ul tima tely bene fi t Canad ians. Targe ts are no t
par t of the s tra tegy bu t d irec t ions, and progress in these d irec t ions. can
be mon i tored and the means of making the progress evalua ted. From the
innova tion stra tegy perspect ive, th is is an enabl ing pol icy.
There are 36 pol icy comm i tmen ts in the 2007 s tra te窃．one o fwh ich is to

consol idale a number o fsources of pohcy adv ice and to crealC the Sclence,
Technology and Innova tion Counc il (STI C) , reporting to the M in ister
of Indus try, and charged w ith prov id ing po licy adv ice to the governmen t
on S&T issues and w i th producing regular S ta te o f the Na t ion repo rts
tha t benchmark Canada's performance aga ins t in terna t ional s tandards
o f excellence. The firs t repor t (Governmen t of Canada 2009) or the new
Counc il exam ined the s ta te o f the sc ience, technology and innova t ion
sys tem, w i th an emphas is on innova t ion.
The final pol icy comm i tmen t is to increase the accoun tab血y o f the

federal governmen t by im prov ing i ts ab il i ty to measure and repo rt on the
impac t o f S&T expend i tures. Wh ile th is is cons is ten t w i th recommenda
t ions of the OECD Blue Sky II Forum o f 2006. im pac t measures rema in
a challenge.
From the coord ina tion perspec t ive, the S&T s tra tegy is managed by

a s ingle departmen t , the Depa rtmen t of Indus t r)'. and the STIC adv ises
the Min is ter o f Indus try, a lthough i t draws from people in bus iness and
publ ic ins t i tu t ions. In Canada there is no federal depa rtmen t of educa t ion
and the Depa rtmen t o f Human Resources and Sk ills Developmen t is no t
impl ica ted in the pol icy comm i tmen ts.

Japan

The place ofinnova t ion in Japanese pol icy is well summarized by Harayama
(2007) who rev iews the Sc ience and Teehnology Bas ic Law. 1995, and the
Bas ic Plans tha t followed i t : the F irs t . 1996-2000: the Second. 2001 --05:
and the Th ird, 2006-IO. It is in the Th ird Bas ic Plan tha t innova t ion
appears, bu t much tha t would con tribu te to an innova t ion s tra tegy \\as
in troduced under prev ious plans. Under the Second Bas ic Plan a Counc il
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fo: Sc ience ~nd Te_chnolo_gy ~olicy was crea ted and priori t ies were
sc iences: informa t ion technology ; environmen t : na,;o tech~-;;-,;;,:~~~: l ife
als; energy and manu faclur ing technology; soc ial m fras tructur飘＄a tncen;
fron tiers l ikely to b ring solu tions to major problems.

Under th_e cur:en t !h ird Bas~c_Pla~: there a~e plans to accelera te i
valion by bu ild ing Cen tres of Excellence, stimula t ing in terd isclpl;nn尸
fields. and develop ing human resources. Pa rt of the human resou~~;;~;~':
t ive is to encourage mob il i ty and to a ttrac t fore i gn researchers in i t ia-

Harayama (2007) also rcviews the `Innova t ion 25' in i tia tive wh ich sets
the targe t ofmaking Japan onc of the most innova t ive counIries by 2025.
From lhe perspecuve of mlernauonal cooperauon, she presems Sclenee
andTechnology D iplomacyand plans to addrcssenVIronmen tal problems
lhrough in ternalIOnal coopera tlon. There are simIlar iues WIlh the German
approach (BMBF 2008b: 27).

Compared w i th the US, the Japanese Third Bas ic Plan, Innova tion 2S
and Science and Technology D i plomacy prov ide a more coheren t ao.d
cen trally managed approach to the promo tion of innova t ion, one tha t is
closer 10 tha t of the European coun tr ies.

The United S ta tes

H istor ically, the US has no t taken a whole-of-governmen t approach to
innova t ion. Un til 21 September 2009 there was no documen t which could
be regarded as an innova t ion s tra tegy and there have, un t il the in trodu c
t ion of the Bus iness R&D and lnnova tion Survey in 2009, been no ongo ing
surveys of the act iv i ty of innova tion in US industry along the l ines of the
Commun i ty Innova t ion Surveys in Europe (Parven 2007). This does no t
mean tha t there has not been in terest in innova tion or tha t there are no
pol icies tha t promo te innova t ion.

A Na t ional Research Counc il Sympos ium,'Innova t ion Pol ic ies for
the 21st Cen tury ' , Wessner (2007) , looked a t innova t ion polic ies in
other coun tr ies and their relevance for the US. I t took no te of the US
s tudy Risi11g Abo l'e the G呻eri11g Storm (Na t ional Academy of Sciences/
Na t ional Academy of Engineer ing/Ins t i tu te of Med ic ine 2007). Another
Na t ional Research Counc il (NRq study (Macher and Mowery 2008)
presen ted ten industry stud ies from the pe;spec t ive of innova t ion in global
indus t ries, following a prev ious and ~uc-h c i ted s tudy of compet i t iv~
performance in sele~ted ·industries (Mowery 1999) wh ich also in fluen咄

ihe work reported by Wessner (2007). A tk inson (2004) rev iewed the US
economy an-d made ~ecommend~ t ion~ tha t could be part of an innova_~on
strategy. Ja ffe e t a l. (2006) looked a t innova t ion po iicy from the in tell':"·
tual p-;.~peny perspc~tive: There are many schol;rs, ~nd o fficials, in the
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US work in g on aspec ts of innova t ion pol icy and strale驴es and produc ing
repo rts which have in fluence across governmen t , bu t no t in a coheren t or
coord ina ted manne r.

Measuremen t or innova t ion has also been a to pic of on go in g d iscus
s ion. A Na tional Research Counc il panel rev iewed the measuremen t o f
R&D and innova tion a t the Na t ional Sc ience Founda tion (NSF) (Brown
e t a l. 2005). An Advisory Comm i ttee to the Departmen t of Commerce
issued a series of recommenda t ions on ways to im prove the measure
men t o f innova tion in the US economy (US Departmen t o f Commerce
2008). The Con ference Board ran a workshop on'Developing a New
Na t ional Research Da ta In fras truc ture for the S tudy o f 0 「gan iza t ions
and Innova tion' in July 2008 (Con ference Board 2008) and there was a
Business Week a rticle on the NSF in i t ia t ive in September 2008 (Business
Week 2008)

Pol icy issues are be ing d iscussed and measuremen t of innova t ion is
be ing in troduced. A t the same time the NSF is su pport in g research on the
Sc ience o f Scicnee and Innova t ion Po licy (Sc iSIP) to impro\『c the under
s tand ing o f innova t ion pol icy, to broaden the d iscourse. to impro\'c ex is t 
ing da ta, and to bu ild new benchmark da ta ser ies to fac il i ta te the s tud y or
innova t ion. An im po rtan t obj心tive of the Sc iSIP programme is to bu ild
commun i t ies o f prac t ice amon g scholars (Cha pter 10). This is in add i t ion
to the procuremen t programmes o fDe fense, Energy. Homeland Secur i t y.
and o ther pa rts of the US governme nt. and the work of t he Small Bus iness
Innova t ion Research (SBIR) programme wh ich was r心en tly rev iewed
(Wessner 2008). These are no t whole-of-governmen t coord ina ted ac t i , i
t ics, bu t there are man y ac t iv i t ies su ppo rt in g deba te on. research in to.
measuremen t and evalua t ion o f, and suppor t for innova tion. Th is is a
d i fferen t model from tha t or European coun tr ies and Japan.
The a pproach to innova t ion s tra tegy in the US does ra ise the ques t ion

abou t the s ize of the coun try and the econom ic im pac ts of i ts pol ic ies
An y policy in i t ia t ive of the Depa rtmen t o f Encrg)', for exam ple. w ill have
large impac t. The ques t ion to resolve is whe ther i t is 坎ttcr to manage tha t
in i t ia tive well, or to coord ina te w i th o ther in i t ia t ives tha t m igh t increase
transac t ion cos ts w i thou t prov id ing a s ign i fican t re turn on the imcs tmcnt
in coord ina t ion

Meanwh ile, Pres iden t Obama. in an address to the Na t ional Academy
o f Sc iences (Obama 2009). presen ted a num坎r of comm i tmen ts of h is
adm in is tra t ion tha t would fi t in to an innova t ion 山tra tcgy. The US w ill
spend more than 3 per cen t ofGDP on R&D. wh ich exceeds the L isbon
targe t o f 3 per cen t , bu t i t is no t alloca ted to the bus iness 沁c tor (2 JXr
cen t) and the governmen t sec tor (I per cen t) . The R&D tax cred i t pro
gramme w ill be made permanen t . allow ing firms tha t bene fi t from i i to
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make it par! of the ir bus iness s tra tegy. In v iew of 1he energy c ris is, an
Advanced Research Projec ts Agency - Energy, ARPA-E, is be ing funded
to unde rtake h i gh-r isk, h i gh-rclurn research. There is also a h i gh-level
counc il in the fonn o f the Pres iden t's Coun cil ofAdvisors on Sc ience and
Technology (PCASD, which w ill be ex panded. PCAST, however, pro
v ides S&T adv ice. There has been a sugges t ion (A tk inson and W ial 2008)
for a Na t ional Innova tion Founda tion.

Fo lio对ng upon h isannouncemenl o fan R&D 1arge1, Pres iden t Obama
released A S1ra1egyfor American /1111orn1 io11: Driving To ll'ards S11s10 i11able
Gro ll'/h and Q11ali1y Jobs (Execu t ive O ffice or the Pres iden t 2009). Th is
is a major in i t ia t ive. II addresses 1he'Grand Challen ges'and the need
for beuer hea lth technology (Lo suppor t an age ing popula t ion), su pports
advanced vehicle technology and unleashes a clean energy revolu tion. It
eovers lhe ground d iscussed earl ier includ in g the need for jobs and sus ta in
able grow th. As in the OECD and EU s tra tegics, publ ic sec tor innova tion
1s an 1Ssue, as 1s commum ty mnovauon.
The ques t ion for observers o f 1hc US Innova tion S tra tegy is how i t

w ill be implemen ted, mon i tored, evalua ted and adjus ted to del iver the
des ired ou tcomes. Tha t leads nalurall y to a d iscuss ion o f coord ina t ion
pracl ices.

COORDINATION PRACTICES

Of the exam ples presen ted, all bu t the US and Canada a ttempt a
whole-o f-governmen t a pproach to innova t ion s tra tegies and mos t involve
s takeholders from ou ts ide o f governmen t. Human resource issues are
prom inen t and the age in g popula tion is a recurr ing mo tiva t ion to address
the resu lt in g issues through innova t ion, Mos t s tra tegies recogn ize the need
for the sk illed popula t ion to be mob仆e and they iden tify the need to re ta in
such people in order to crea te knowled ge and to be compe t i t ive globally.
G iven the demand, there is a ques tion as to whether there arc enough of
the h ighly qual i fied to go around. Some coun tr ies, expl ic itly Germany and
Japan, are look ing to collabora te w i th developin g coun tr ies as par t o f the ir
innova t ion s tra tegies. Framework cond i t ions are pervas ive, w i th focus on
regula t ion. procureme nt and the im portance of suppo rting lead marke ts.
wh ile ac t ing and trad ing compe t i t ively abroad

Wh ile the Europeancoun tr iesand Japan take a more coheren t approach.
there are many mechan isms in the US su pporting innova t ion. G iven the
s ize of the US marke t , any one o f the polic ies there, such as procuremen t
for the Depar tmen t o f Defense, could have s ign i fican t econom ic and
social im pac t which could be reduced by in tegra ting i t w i th o ther policy
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in i tia tives. Th is rema ins an open question. However. i t is abou t to be
answered as the Pres iden t's Innova tion S tra tegy is implemen ted.

SUMMARY

Th is chapter has exam ined how some governmen ts have chosen to in te
gra te some o f the pol icy componen ts d iscussed in the las t chapter in order
to have an innova t ion s tra tegy. There is a d i fference in approach between
Europe, in wh ich coun tries a ttempt a whole-o f-governmen t approach.
and North America where there is less coherence. The e ffec t iveness o f the
d i fferen t approaches is a subject for grea ter study as innova tion pol ic ies
evolve, bu t the s ize of the economy in wh ich the stra tegy is implemen ted
is clearly an issue.
The need for mon i toring and evalua tion arc recurring themes in th八

book because these ac t iv it ies lead to pol icy learn ing and better pol ic ies
as a resul t. W i th so much ac t iv i ty around innova t ion stra tegies and their
implemen ta t ions, there is an opportun i ty to do compara t ive analys is
a t the coun t ry level of successes and failures. and to model the global
in terac t ions tha t affec t these ou tcomes. The knowledge ga ined abou t the
global, complex, dynam ic and non-linear system could be used to help
those coun tries tha t have a long way to go to ga in s i gn i fican t bene fits from
innova t ion. Tha t is the subjec t of the nex t chapte r.

NOTES

I. Thal 1h is is a wry opl im isi ic hope i.srccogn匹d. The reader may w i 、h 10 find csamplc,
of po licy d iscon1 inu i1 ics and con1 inu i1 ics wh ich could become a · 、cicnc-.: of inno,.Il ion
pol icy' paper.

2. A l iSI ofOECD inno,•:nion pol icy rceic"s may 阮 found a1 ``` ,̀W ()心d.or心11/ innO\ ,IIIOIV
rCVICWS



PART IV

Extend ing the community and the subject



9. Innovation and development

INTRODUCTION

Th is chapter looks a t innova t ion measuremen t and pol icy in de,·eloprng
coun tries and the ex ten t lo wh ich these ac t ivi t ies d订er from those in the
developed econom ies. While there are d ifferences of emphasis. the bas ic
defin i t ions given in Chapter 3 s t ill apply . Wha t is needed is the accumula
t ion of exper ience of measuring innova t ion. interpret ing the resu lts. and
using the find ings in policy developmen t , mon i toring and evalua t ion. The
challenge is implemen t ing, in the contex t of developmen t. wha t has been
learned over the las t 30 years.

S tud ies in developing economies sugges t tha t innova tion rs more
rncremen tal than rad ical, bu t tha t is jus t a d i fference of degree from the
developed econom ies. In the developing world. the informal c-conomy
plays a larger part and. by i ts na ture. i t is no t access ible 10 standard
survey methods. II is an area for case s tud ies, as all o f the componen ts of
innova t ion are presen t , the producers. the suppl iers and the marke t : the
innova t ion can be stud ied by us ing s1ructurcd in terv iews. The resu lts may
h i ghl igh t the need, for example. to trea t agricul ture as a knowledge-based
indust ry in a global world, rather than a subs is tence ac t iv i t y. or the need
to protect ind i genous knowledge so tha t i ts use can con t inue to bene fi t the
communi ty tha t has developed i t over t ime.

A strong bus iness sector is a charac teris t ic of a developed economy .
bu t no t necessarily of a develop ing one. Those firms tha t arc presen t
may focus more on innova t ion for surv ival than on formal knowledge
crea t ion through research and developmen t (R&D) act ivi t ies. and they
may have a low capac i t y to absorb knowledge from ou ts ide of the firm
needed to crea te value and pu t new products on the marke t. Wh ile the
business sector may be small in develop ing countries. the agricullure
sec tor can be qu i te large wh ich makes i t a fru i t ful doma in for innov
a t ion pol icies and their appl ica t ion. W i th growing urban iza t ion. manu
fac turing and serv ice firms have a grea ter opportun i t y to pa rt ic i pa te in
innova t ion clusters.

Support for innova t ion is more of an issue in develop ing coun tries
The infrastructure, such as broadband In terne t access. \\ J tcr and rel iable

JJJ
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elect ric i ty supply, roads, ports and. bas ic t~lecommun ica tions
may DO1 be sumc icn tly well es tabl ishcd IO facII i ime business acs盂闷？：
Fr~mework cond i t ions, such as courts , educa t io~, stable gove~
heal th services, secur i ty and tax sys tems may no t al i gn to support

ance
IDnov.a t ion in the priva te sector. As innovauon 1s an ou tcome of an innova tion

system, sys tem al ignmen t or m isal i gnmen t , or sys tem failures, arc i;~~v:;
for cons idera t ion.

Innoval ion lS hnkcd 10 growlh m indus1r ial ized coun tr ies, al ihough
the financ ial cr is is of 2008-_09 is l i~ked to !n~o~a t ion !~ fina_nc ial se.;;~;;:
The l ink bclween innovauon and growlh is less ev idenl in developm
coumries (RICYTIOECD/CYTED 2OOl), in par t because of lhc sIZ:
of the bus iness sector, bu t tha t d_oes no~ make innova t ion any less or·;
top ic of pol icy in teres t, and a challenge for measuremen t (Blankley et a i
2006) .

Mon i tor ing and evalua t ion are pa rt of pol icy learn ing tha t resu lts from
case stud ies find ings, sta t is t ical ind ica tors, and analys is of the ou tcomes
and impac ts of pol icy. There are also in terna t ional pol ic ies to mon i tor
and to evalua te, such as those embod ied in the M illenn ium Developmen t
Goals (MDGs).1 Innova t ion and innova t ion po licy have roles to play in
mov ing towards the goals in 2015.
The chapter is no t a comprehens ive gu ide to innova t ion measuremen t

and pol icy - in developing coun tr ies. It is an illus tra t ion, w i th select ive
examples, o f s imilari t ies in approaches w i th those used in developed
countries. However, the resu lt need no t be the same as in developed
coun tries as d i fferen t pr ior i t ies may sugges t a d ifferent selection of com
ponen ts of an innova tion stra tegy and the coord ina t ion mechan ism, or
mechan isms, would have to fi t w i th the existing cul ture and governance
pract ices.
For those who w ish to read more broadly, Aube rt (2004, 2006) has pro

posed a conceptual framework for promo t ing innova t ion in developing
coun tries and Scerr i (2006a, 2006b) exam ines con tex ts for measuremen t
in developed and developing countr ies. Rodrik (2007) deals wi th d i ffer
en t pa ths to econom ic growth and Coll ier (2007) addresses the problems
o f people in the poorest coun tries, the'bo ttom b ill ion'. The [lldustrial
Dere/opmen t Report 2009 (UNIDO 2009) prov ides an overv iew of the
indust rial challenges for the bollom b ill ion and for the m iddle- income
coun t ries, and innova t ion plays a pa rt in both. A chapter in the World
Bank Global Economic Prospects for 2008 deals w i th measur ing techno•
logical d i ffus ion in developing coun tries (World Bank 2008: 51). As men·
tioned in Chapter I, both D iamond (1997) and Wrigh t (2004) have insi gh t~
on innova t ion and technological c irnng; in devel;:,p~en t ~ itua t ions and
illustra t ions ofwha t has worked and wha t has no t.



lIIIIOI.(1/10/1”“ddCI·«/opm”“

fNDICATORS AND LANGUAGE

135

In comparison wi th developed count ries. innovat ion in <lcvclopmg coun
tries takes place in small firms or in the informal economy. and wi th
l imi ted support from infrastructure and framework cond i t ions. Finns,
wh ich may be ind ividual en trepreneurs, often lack the absorpt i,·e capaci ty
to seek knowledge and to abso~b i t into the firm so tha t i t can be con,·crtcd
to value as part of the innova t ion process. Firms do work "ith ex ist i.ng
technologies and adapt them to the ir needs. and they arc able to orga nize
their labour force and use of managemen t practices in order to become
more product ive.
All of these topics have been covered in earlier chapters, and how they

are addressed influences measuremen t. Examples from La t in America and
from Africa prov ide examples of two approaches to measuring innovat ion
in developing countries

Latin America

In Chapter 4, there was a discussion of the use of the Oslo Manual as a
guide for measuring innova t ion and how some users were select ive in the ir
use and others tooi the v iew that the manual did not meet their needs
and then developed their own. An example of a commun i ty dcvel~i_".¥_i~
own standards i; provided by the Bego t; Manual (RICYT/OEC/CYTED
2001) in La t in A~erica. Th~ BogoH\process brough t together ex_pcrts in
La t in America over a number,;'r ye~rs and gave rise to discussion and
consensus bu ild ing around the pro.blcm of m~asuring innova t ion in such
a way tha t comparisons could be made in Lat in American count ries,
us ing the resul ting indica tors (Lugones 2006). It bu山upon the cxpcncncc
ga ined from conducting SU l'\'~ys -of innova t ion in some La t in American
countries in the 1990s (Anll6 2006).
The issues addressed in the B~gota Manual were those d iscus,s_c~.'_n

Chapter 4 for firms that were in;ova t ive bu t d id no t conduc t R&D
Inn~va t ion resulled from the investment in mach inery and equ i pment and
in change to the organ iza t ion of the firm or the use of new businc,s prac:
t ices. F;;r these act i~i t ies to happen, the firms required access to sources 0_f
information for innova t ion fr~~l their cl ien ts. suppl iers or compet i tors. A
l ist of sources used in the EU Commun i ty lnno;•a t ion Survey is gi,cn in
Chapter 4 and Chapter 7 of the Bogota Manual
A~ importan t el~men t of the B~got:i Manual is i ts focus on !1uman

resource · issues and how they arc -organ ized. on tra ining and human
capi tal, and on part icipa t ion i ~ ne tworks. Also addressed are the ac_quisi :
ti,;n of-technology and knowledge. and the l ikel ihood of the adapta t ion of
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the technologies acqu ired. Th is is no t ex tens ively developed bu t i t l inks to
the work on user innova t ion de fined in Chapter I and d iscussed in Chapter
4. The use o f human resources, technologies and ex ternal knowledge
are key charac ter is tics of innova t ion in all coun tr ies and d iscuss ions o f
these topics were also go ing on, a t the same t ime, in the Organ isa t ion for
Econom ic Co-opera t ion and Developmen t (OECD) and European Un ion
(EU) commun i t ies as well as in La t in America

In the fi rst chapter o f the Boga团Manual there is reference to the com
plemen tary consequences of conduc t ing surveys as par t o f developing
ind ica tors

The surveyed or in <crv icwed firms and/or inS1 i1u1 ions arc, in the firsl place.
forced 10 rc flccl on lhe ir ac1 ions in the 阮Ids or sc ience and 1cchnology and.
secondly. subscqucm d iscuss ion oflhe in 「ormal ion ga1hcrcd makes i i poss ible
lo d iscover associa1 ions and l inks be1wcen per「ormancc and any ac1 ion la ken in
connccl ion w i th lechnological change (RICYT/OEC/CYTED 2001: IO)

The firs t consequence rela tes to the sun•ey as a teach ing ins trumen t as
well as a means of in forma t ion ga thering, and 1he po ten t.ial use of survey
ing as a pol icy too l. The second po in t deals w i th the unders tanding of
causal i ty through in terv iews and d iscuss ion. Th is is an importan t po in t as
causal rela t ionsh ips canno t be inferred from observa t ions from repea ted
cross-sec t ional surveys or case s tud ies (Chapter 5).
The Bogo也Manual was a m iles tone in ind ica tor developmen t , and

no t jus t in La t in America (Gaul t 2008a). It con ta ined many o f the ele
mea ts tha t would la ter be elabora ted in the th ird ed i tion of the Oslo
Manual (OECD/Euros ta t 2005) du ring the d iscuss ions of 2003-05. The
Bogo印Manual grew ou t of the work o f a scholarly commun i ty in La tin
Ameriea suppor ted by tl1e Ne twork on Sc ience and Technology Ind ica tors
Ibero-Amer ican and In ter-American (RICYT), the Organizat ion o f
American S ta tes (OAS) and the La tin-American Sc ience and Technology
Developme nt Programme (CYTED).

As the Manual emerged from a spec ial projec t conduc ted over a number
of years, i t d id no t have the ongo ing suppor t of a pro fess ional secre ta ria t
to manage i ts implemen ta tion, or rev is ion, or a permanen t body o fgovern
men t o fficials, such as the OECD Working Party ofNa t ional Experts on
Sc ience and Technology Ind ica tors (NESTI), to prov ide feedback on the
coun try experience of runn ing innova t ion surveys based on the Manual.
The cons iderable cos t of ma in ta in ing a manual wh ich evolves over time
may have been a fac tor in an in it ia t ive taken by RICYT in 2004.

In 2004 RICYT proposed to NESTI (RICYT 2004) tha t the third
ed i t ion o 「 the Oslo Manual, wh ich was then be ing d iscussed, include an
Annex in terpre t ing the Manual for use in developing coun t ries. Th is was
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agreed by the 2004 NESTI mee t ing and the UNESCO Ins t i tu te o fS ta t is11cs
(UIS) a greed to coord ina te commen ts on the Annex from developed and
developin g coun tr ies and to produce a dra ft of the Annex. The Annex was
approved by NESTI in 2005 and included in the th ird ed ition.
The advan tage o f th is im portan t ac t was tha t the language ofd iscourse

was expanded, ra ther than fragmen ted, and develo ping coun t ries. or
emerging econom ies w i th d i fferen t measuremen t challenges from those o f
OECD coun tr ies, could look a t ideas for fu ture gu idel ines in three ways.
The firs t was cons idera t ion o f topics tha t were spec i fic to the econom ic s i t •
ua t ion o f the coun tr ies and could give rise to in te rpre t ive tex ts for na t ional
or regional use. Nex t was the rev iew o f to pics tha t ra ised ques t ions 「unda•
men tal to the fu ture o f the Oslo Manual, 咖ch would con tr ibu te to the
d iscuss ion lead ing to the nex t revis ion. And finall y. the review o f to pics
tha t were somewhere in be tween, d iscuss ion o f wh ich could con tr ibu te to
a rev ised Annex.
Th is approach is also appl icable in developed econom ies as eve ry

coun try is d i fferen t and, in the course o f measu ring the ac t iv i t y o f innov
a t ion, ques t ions ar ise tha t have to be resolved in the con tex t o 「 the
coun try's economy and soc ie t y . In pr inc i ple, eve ry coun try could ha,c a
documen t prov id ing gu idel ines on the appl ica t ion of the Oslo Manual
The RICYT in i t ia t ive concern ing the Oslo Manual gave r ise to a pro•

posal for a s im ilar Annex to the Frasca t i Manual (OECD 2002b) and as o f
2009 the in pu t to tha t Annex is also be in g coord ina ted by the UNESCO
Ins t i tu te of S ta tis tics. There is no reason why similar annexes could no t
appear in o ther members of the Frasca t i Fam ily o f manuals (OECD
2002b: 16)

A frica

The approach to ind ica tor developmen t in A frica d i ffers from tha t in
La t in America as i t cvolvcd as pa rt of a h igh-level in i t ia t ive o f the New
Par tncrsh ip for A frica's Developmen t (NEPAD) and the A frican Un ion
(AU). The A frican Un ion was fonned in 2001 w i th 53 member s ta tes and
succeeded the Organ iza t ion o f A frican Un i ty (QAU) and the /1.frican
Econom ic Commun i ty (AEC) . NEPAD is a programme o f the /1.U

In 2003, the F irs t NEPAD M in is ter ialCounc ilonSc ienceand Tc'Chnology
took place in Johannesburg, Sou th A frica. and re 、olvcd to'Develo p and
adopt common se ts o f ind ica tors to benchmark our na t ional and regional
sys tems o f innova t ion'(NEPAD 2003). The Counc il abo adopted the
ou tl ine o f a plan o f ac t ion as the bas is for the formula t ion o f N EP /1.D.s
bus iness plan on sc ience and technology. Wha t became the Consol ida ted
Plan o fAc t ion (CPA) (NEPAD 2006b) was adopted a t the second A frican
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Mm is terial Counc il on Sc icnceandTechnology2 (AMCOST Il) (NEPAD
2005a) and the same mee ti_ng a_grcc~ ·1~ _es tabl ish an in tergo~c~
comm i1.1ee or relevan t na tional au thor i tles to develop, adop t an\enlal
common ind ica tors to survey and prepare an Afr ican Sc ience, T~ch~~,~~
and lnnovaUon reporl, nology

Lead ing up to AMCOST II, and the dec is ion to estabhsh an m tergov.
ernmcn tal comm iuee, a group of expens me t to cons ider how to
towards develop ing African ind i<:_a to'. ma~ual_s and the poss i bi i i~

proc咄

es tabl ish ing an Africa observa tory for the collect ion of sc ience, tech Y of

and innova t ion (STI) da ta, lhe analys is of the da ta and the develo:0点艺
o~ ind icawrs (NEPAD 2005b). TheexperlS, WIlh lhe NEPAD Secretana t ,
also prepared terms of reference (NEPAD 2005c) for the in tergovcrn;;;~~:
tal comm inee.
ln 2006, t~e S ix t_h Me: t ing of th~ ~tcc_rin~ Comm illee of the African

M in is terial Counc il on Sc ience _and_ Technology (AMCOST) (NEPAD
2006c) reviewed the terms of refere_nce for the ln tergovernmen J;I
Comm inec on Sc ience, Technology and Innova t ion Ind ica tors and pr~:
vidcd very clear d irec tion as to_ wha t was e~pected. It resolved tha t:,_;,ays
and means should be explored to ensure tha t exis t ing appropria te i nt~r
na tional ind ica tors are adop ted and used to survey sc ience, technology
and innova t ion in A frica'. An ex traord inary conference of AMCOST
followed (NEPAD2006d).
The S teering Comm i ttee also called for jo i nt e ffo rts on the pa rt o f the
EPAD Office of Sc ience and Technology and the AU to consult and Jo

subm i t to AMCOST a comprehens ive stra tegy for implemen ting the CPA.
In Sec t ion 4, Programme 5.1 of the CPA, African Sc ience, Technology
and Innova t ion Ind ica tors (ASTI I) in i t ia t ive, there was a projec t tha t
dea_lt w i th ind i~ to_r develop_men t (Kahn 2~08)~ capac i t y b_uild in g , in ter
na t ional par t ic i pa t ion and the prov is ion o f in forma t ion abou t the s tate
of ST! in African coun tr ies. A second projec t was the es tabl ishment of
an Observa tory. In the same year, a proposal was made to the Swed ish
Agency for Research Coopera t ion (SAREC) of the Swed ish In terna t ional
Developmen t Coopera t ion Agency (SIDA) (NEPAD 2006e) to enable
African coun tries to develop common ind ica tors, train governmen t o ffi 
c ials to conduct science, technology and innova tion systems surveys and
develop rela ted stra tegies and polic ies, develop gu idel ines for policy review
and developmen t . es tabl ish a consort ium of lead ing ins t i tu t ions to suppo~
coun tries to bu ild pol icy analys is sk ills, and gener~ tc the firs t African ST!
Ou tlook. The proposal was successfu l.

In 2007, a n"umber of th ings happened to move the ind ica tors i ni t ia tiv~
fonvard. Thc OECD Work ing Party of Na t ional Expcrts on Sc ienceand
Technology lndIca tors (NESTI), and i ts Secretanal, invued the NEPAD
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Ofliceo「Science an,d Techn~lo窃lO parIlClpa temIhe2007NESTI m心 tmg
as an observer on the same basis as RJCYT. Th is ensured tha t Africa had
a vo iceat t~e table_where in tern心o_n_al s!andards were se t. The develop
men t of ind i~alors began, sup~o.:.ted by Sweden. and the first mee t ing ~ f
tlie African ln tergover_'.'-"2_•_nta~ Commillee on Science, Tccbnolo罚;nd
Innova t ion ind ica tors (NE_PAD 2007) took place in Mo互mb ique.
The In tergovernmen tal Commillee, after though t ful discuss i~n. dec ided

tha t

A frican counl ries _ sha_ll use Ll1e _ex isl ing in1cma1 ionally r立ogn izcd ST!
manuals and/or gu idelines. pan icubrly lhc Organ i s;11 ion ior Ec;;nomic Co
opcral ion and Dcvclopmcnl (OECD) Frascal i and Oslo ~anuals 10 undenake
Research a_nd Dcvclopmenl (R&D) and innova1 ion su八'cys 亢spcc1 i,ely . They
may use these m:i_nuals, and experience ga ined in undertak ing survey,,,o
develop African ST! manuals or guidel ines

Th is was a key decis ion which allowed the ST! sun'ey proJcct to move
forward rap idly (Gau lt 2008b).
In 2008 the NEPAD Office of Science and Technology. wi th SIDA

support , held i ts firs t workshop on the use o f the Frasca t i and OsloManuals
in support of surveys in 19 African coun tries. and a second workshop was
held in 2009 to d iscuss problems arising 「rom the survey work e i ther done
or planned. It became eviden t tha t a commun i ty of experts was emerging
wi th the capac i ty to support o ther measuremen t ac t iv i t ies in the rema in ing
30 or so A frican countries in the nex t few years. These experts could es tab
lish the African equivalen t of the OECD NESTI Working Pa rty.
The surveys are expec ted to produce new informa t ion. as well as an

expert commun i t y, and tha t informa t ion is to be 匹ed by the NEPAD
Omce of Science and Technology to develop and pub lish in 20 IO the firs t
Af,'icmz /1111ova t io11 Outlook wh ich will inform the people of Africa abou t
ST! act ivi t ies in their countries. Th is is a major s tep in the dc l'clopmen t of
呻ca tors and analysis in support of ev idence pol icy.
The only part of t he CPA programme wh ich has ye t to be implemen ted

(as of 2009) is the ST! Observa tory. on wh ich d iscuss ion con t inues a t the
AU. If i t is establ ished, i t would be the logical reci p ien t of the aggrega te
da ta from the ST! surveys and a cen tre of analysis and publ ica t ion. The
Observa tory could also collect and review ST! pol icies wh ich are implanted
in A frican coun tries in order to s加re bes t practices and improve the ellc'C

t iveness of such pol ic ies. Finally, such an ins t i tu t ion would be well placed
to support work on the science of science and innova t ion pol icy along the
same l ines as pursued by the US Na t ional Science Found心on (NSF).
In fac1. the Observa tory could func t ion. as the NS r- does. as a gran t ing
organ iza t ion as well as a cen tre of pol icy and da ta analys is.
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A final observa t ion is tha t the NEPAD O ffice o f Sc ience and Technology
is well se t 10 su ppo rt the exper ience of coun tr ies in lhe developmen t of
ind ica tors and, in due course, th is should lead to manuals or guidel ines
tha t deal w i th measuremen t in Africa. These Africa-spec i fic gu idl ines
would be in-add i t ion to 1hose prov ided in 1he Frasca t i and Oslo Manuals.
As· the NEPAD O ffice of Sc ience and Technology is now part of NESTI
a t the OECD, i t could also con tr ibu1e d irec tly to annexes, or rev is ions to
annexes, needed to in terpre t the manuals for use in African coun t ries.

As ia-Pac ific Region

In· the As ia-Pac i fic Econom ic Coo pera t ion (APEC) , 1be Indus trial Sc ience
and Technology Working Group (ISTWG) deals w i1h innova t ion and
ind icawrs and there is work on innova t ion in l i fe sc ience and in small
and mcd ium-s izcd organ iza t ions (SMEs). ln 2008, the lSTWG organ ized
the APEC Sym pos ium on Research and Innova t ion in V ie t Nam wh ich
brough t toge ther governmen t o fficials and pol icy-make 『s respons ible
for innova t ion s tra tegy. The a im was to iden t i fy sc ience and technology
prior it ies and apply ex is ting me thods for assess in g the prior it ies, and to
bu ild par tnersh ips be tween govemmenl, the academ icseclor and indus try.
APEC has also produced the APEC D igi tal Prosper ily Checkl is t wh ich
deals spec i fically w i th in forma t ion and commun ica tions technologies bu t
wh ich con tains some com ponen ts of an innova tion s tra tegy.'

O f the 21 APEC members, Aus tral ia, Canada, Korea, Ja pan, New
Zealand and the US are members o f the OECD, and Ch ina and Russ ia
are observers a t the OECD Comm illee for Sc ien1 i fic and Technological
Policy . The Assoc ia t ion o f Sou th Eas t As ian Na t ions (ASEAN) has the
ASEAN Ac tion Plan on Sc ience and Technology, 2007-11'wh ich focuses
on sc ience and technology capac i ty bu ild ing for i ts ten member coun tries.

POLICY LEARNING

Coun try Reviews

The measuremen t of the activ i ty of innova t ion is no t an end in itsel f.
Measuremen t is made to in form publ ic pol icy deba te and the develop
men t of ev idence-based pol icies tha t bear on innova t ion. However, s ta
t is t ical measuremen t is no t the only tool for pol icy analys is and rev iew.
The OECD conduc ts the OECD Reviews o f Innova t ion Pol icy on the
inv i ta t ion of member and o ther coun tr ies. These rev iews, involv ing a
team of exper ts, support from the hos t governmen t and an expe rienced
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Secre tar ia t , prov ide ins igh t in to the s trengths and weaknesses of mnov
a tion sys tems and o ffer recommenda tions for the ir impro\'emen t. In
Africa, an exam ple is the rev iew of Sou th A frica (OECD 2007b). and in
La tin Amer ica there is the rev iew o f Ch ile (OECD 2007e). The review of
Ch ina (OECD 2008 i) is an exam ple of assess ing an innova t ion sys tem of a
large emergin g economy.
The World Bank, the Un i ted Na t ions Con ference on Trade and

Developmen t (UNCTAD) and the Un ited Na tions Educa t ional. Scien t i fic
and Cul tural Organ iza tion (UNESCO) also conduc t coun t ry reviews, as
does the In terna t ional Develo pmen t Research Cen tre (IDRC) , and there
has been d iscuss ion o f coopera tion on such rev iews of innova tion s tra t
egies (Gaul t and Zhang 2009) to prov ide the same serv ice to a w ider range
of cou ntr ies as innova tion and developmen t pol icies become more in ter
rela ted. The rev iews prov ide an opportun i ty for the hos t coun t !)' to learn
abou t the e ffec t iveness of ex is t ing pol icies and to respond to the recom
menda t ions for change. As the OECD reports are publ ished, any in teres t
groups in the coun t ry involved are in a pos i tion to o ffer commen ts to the ir
governmen t.

Com·cr ting Know!叫ge to Value

In Janua ry 2009, the OECD and UNESCO, suppo rted by IDRC and
SIDA, convened a worksho p to exam ine innova tion in the con tex t o f
developmen t , w i th a focus on the comb ina t ion o f ex is t ing knowled ge
to crea te new knowledge and to conve rt tha t to value as part of the
innova tion process (UNESCO 2009). A broad v iew o f knowledge was
cons idered, go ing beyond tha t genera ted through formal research and
developmen t (R&D) processes, and the worksho p addressed the ques t ion
o f innova t ion tha t happens w i thou t R&D.
Th is was a timely workshop on innova t ion. com in g as i t d id in the

m ids t of the finan cial cris is. The OECD Depu ty Secre ta')· General, P ier
Carlo Padoan, in welcom ing part ic i pan ts, rem inded them tha t : ' i t was
innova t ion in financ ial serv ices, and the rapid and global d i ffus ion o f the
resul ting produc ts, tha t had caused the curren t financ ial cris is when these
produc ts los t value'; and he emphasized the impo rtance o f the conce pts
and de fin i t ions in the Oslo Manual (OECD/Euros ta t 2005) tha t arc needed
to gu ide the d iseuss ion, and reminded par t ic i pan ts tha t the Annex to
the Oslo Manual, in terpre t ing the manual for i ts use in the de、elopmen t
con tex t , was an exam ple of a prev ious OECD-UNESCO collabora tion
(Gau lt and Zhang 2009).

Respond ing to the ques t ion of how to advance the role o f innov
a t ion in developmen t , pa rt ic i pan ts no ted the need to include reference
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to science, engineering, technologies and innova t ion in the Poverty
Reduction Strategy Papers'(PRSPs) prepared by developing coun t ries, to
include innovation in the agenda of the OECD Developmen t Ass is tance
Commi ttee (DAC) and to have a s trong section innova tion in develop
ment in the OECD Innovation Stra tegy when i t was published in June
2010. The recommenda t ion abou t the i ntegration of science and technol
ogy into developmen t pol ic ies was a rea ffirma t ion of earl ier work at the
OECD wh ich- also addressed sus ta inable development (OECD 2006c,
20071) . Rela ted measuremen t issues had been d iscussed by Bord t et al.
(2007) and Gaul t (2007b).

From the measuremen t and analys is perspective, there was recumng
reference by workshop participants to the need for case stud ies of inno
va tion act ivi ties in developing count ries, especially those tha t included
innova t ion in the infom诅I economy.'The work on innovation and R&D
surveys in 19 African countries managed by the NEPADOffice of Science
and Technolo卧，was seen as an example of capac i ty build ing, lead ing to
an informed communi ty of pract ice able to share knowledge on science.
technology and innova tion ac t ivi ties wi th statis t icians and analys ts in
other African countries, d irectly and through the publ ica t ion of the first
African /1111ova1 io11 Outlook in 2010. Country reports were seen as a means
of pol icy learning and improvemen t.

lnnornting out ofPo.-erty

Following the January 2009 workshop on'Convert ing Knowledge to
Value', there was a workshop in April 2009 on'Innova t ing Out ofPoverty'
as a con tribution to the OECD Horizontal Project on Food, Agriculture,
and Developmen t and to the OECD Innova tion Strategy. In the Preface
to the summary report (OECD 2009h), the Director of the Development
Co-operat ion Directorate, Richard Carey, made the point that:'There
is a part icular need to ge t innovation on to the development agenda and
process, as well as to promote co-operat ion between developed and devel
oping coumries to ach ieve this'. Th is echoed the views of the participanls
in the earlier workshop .
The summary report of the workshop was prepared by the workshop

Chair, Calestous Juma, and placed agrieul ture in developing coun t ries in
the centre of a global knowledge eeonomy, requ iring new managemen t
skills, inst i tutions, pol iey cohcrcnee and interna tional cooperation to
achieve econom ic and social goals. This was a rad ical sh i ft from viewing
a~c~lture as a local and backwa_rd aetivi ty,_ an_d i t!':..'!':'i_res ex tensive use
of informa tion and communica tion technologies (ICTs) to support the
flow of data, informa t ion and knowledge needed to make i t happen. The
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repor t wen t on to se t an agenda for heads o f s ta te in developing coun
tries wh ich, i f followed, could make innova t ion cen tral to agr icu lture in
developing coun tr ies

The Bo ttom and the M iddle

The Un i ted Na tions Indus trial D亡＼elopmen t Organ iza tion (UNIDO
2009) repor t makes a number o f observa t ions relevan t to inno\'a t ion and
developmen t projec ts. In summary, the observa t ions are tha t indus t rial
iza t ion leads lo pove rty reduc tion and to the ach ievemen t o f the MDGs.
Indus tr ial iza tion here is manufac tur ing, and manu fac tur ing genera tes
formal jobs wh ich arc better than sel丘mploymen t or in formal economy
jobs as they are more able to suppon knowledge accumula t ion. are more
secure and pa y be tter than the al terna tives. The report then sugges ts tha t
clima te chan ge w ill adversely a ffec t agr icul ture. bu t no t manufac tu ring.
咖ch argues for a s truc tural change from agricul ture to manu facturing
In suppo rt of th is change are oppor tun i t ies resu lt ing from global iza
t ion such as the ex tended value cha ins in manu facturing wh ich allow
firms to capture one part of the cha in ra ther than hav ing to acqu ire the
ab i li ty to compe te on the bas is of the fully in tegra ted produc t ion process.
Global iza t ion also means tha t manu fac turing is dom ina ted by trade and
no t by local marke ts, w ith impl ica t ions for econom ies o f scale and scope.
bu t w i th a need for the appropria te in fras truc ture to 呴port trade.

Indus trial iza tion is seen as'lum py', or inhomogeneous, in produc t
range, space and t ime. The products, as sugges ted earl ier, are evolu t ion
a ry ra ther than rad ical in the ir change and. as no ted in the Oslo Manual
(OECD/Euros ta t 2005), they involve bo th hard and so ft technologies. The
inhomogene i ty in space recognizes the trend towards urban iza t ion in the
world and the advan tages to be ga ined from co-loca tion o f produc t ion
fac il i t ies in c i t ies. The repo rt po in ts ou t tha t in regions of small coun triL-s .
the crea t ion of one c i ty o f su伍c ien t s ize to suppor t manu fac turin g clus
ters may cause tens ions. The t ime inhomogene i t y is be tween incumben t ,
engaged in manu fac tur ing and firms in coun tr ies tha t have ye t to en ter the
global value cha in. New en tran ts may no t have ac-ccss to the in fras truc ture
o f a large c i ty, or the s k.ills base, and there is a threshold tha t mus t be
crossed before they are v iable. Th is leads to the pol icy recommenda t ions
o f the repor t.
There are two classes o f coun tries cons idered: the low- income coun tries

wh ich mus t cross a s ign i fican t threshold before the ir firms can en ter world
marke ts and be com pe t i t i l'e: and the m iddle- income coun tries wh ich arc
produc ing goods for the world marke ts bu t wh ich face st i ff compe t i t ion.
A governmen t role for the low- income coun tr ies is s tressed. as the marke t
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is no t strong enough to prevai l. The areas for pol icy act ion are infrastruc
ture and framework cond i t ion improvement (Chapter 6) and support _for
naturally favoured loca t ions to become agglomerat ions supporting the
evolu t ion of clusters. For m iddle- income countries, the sugges ted policy
interven tion is support for innova t ion, although the word is no t used.
The form of support proposed is knowledge genera t ion through the crea
l ion orupgrad ing of techn ical and universi ty educat ion in c i ties. In add i
tion, framework cond i t ions arc recommended tha t are conducive to easy
en trance and ex i t of firms to ensure a Schumpeterian Mark I regime of
crea t ive destruct ion, lead ing to the flow of new ideas and the el im ina t ion
of those not commercially viable

Agriculture or Manufacturing?

Deal ing wi th agriculture as a knowledge-based industry in a global
economy and supporting manufacturing in low- and med ium-income
countries are not mutually exclus ive, and could be symb io tic, especially if
somemanu「acturing products use agricultural inputs. Both agricu lture and
manu「acturing behave differently in a rapidly changing global economy.
Both require an integrated pol icy approach involving several parts of
governmen t to provide the infrastructure and the appropria te framework
condi t ions for these sectors to thrive. For the m iddle-income countries,
the pol icy intervention in support for innovat ion will draw upon some of
the componen ts discussed in Chapter 7. For the lower- income countries,
public pol icy must compensa te for the lack of a mature market

\Vhat abou t Senkcs?

A characterist ic of developed economics is that market services accoun t
「or more than halfof gross domestic product (GDP). When public services
such as education, healthcare and government are added, the service com
ponent o「GDP, and of employmen t , rises to over 70 per cent. The pres
encc o「mobile communica t ions technologies in developing countries has
supported knowledge trans「er, allowing communi ty producers to moni tor
prices at local marke ts, and the use of financ ial services, permi tting the
transfer o「money using mobile phones. M icro-finance ac tivi t ies provide
another example of an emerging financial serv ices sector. There are also
the services related to goods such as wholesale and retail trade and trans
porta tion and storage, which are necessa乃' to move goods to markets.
With the importance of agriculture, extractive industries and manu

facturing, there is cons iderable potent ial for pol icy in i t ia t ives to advance
the relevan t ancillary services. Of course, this needs a well-developed and
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ec ted workforce, w i th impl ica t ions for educa t ion. tra in ing and
well.con?earn ing pohc ies. No t all Jobs m scrv1cc mdusl ries dcpcnd on a
l i felong l ified, connecled and mob tle workforce. Therc are many Jobs in
艺芦驾ccs and personal scrv ices tha t makc econom1es work. and the

in these jobs, and the ir w illingness to provide sen• ice. con t ribu te to
pcople 1}he coun t ry a dcsIrab!e place m whlch to mvesI Mak ing serv ices,na kingwork ls an arca o f po tenually h igh re turn for mnovauon pohcy . cspecmlly
:;~ :~~~ Jinological innova t ion pol icy

s田MARY
Th is chap ter has demon: tra t~d tha_t the _100~~ for measu_ri ~ g the ac t i 咄yo f
;"0·~-~va t i~n in support ofev i~cnc~-~?scd p_olicy are_ava ilable_and weU sup
por ted m ternadonally, bu t lhe challenge hcs m usmg thcm m devcloping
~~un tries, and documen ting the ir use. The OECD prov ides a forum for
;1;e d iscuss ion of innova t ion meas1Jremcn t through its Work ing Pa rty o f
Na t ional Experts on S cience and Technology Ind ica tors (NESTI) wh ich
includes as observers the NEPAD Office o f Sc ience and T心hnology from
A fr ica, RICYT from La tin America and the Ca ribbean, Russ ia. Ch ina
and Jsrae l.
From a pol icy perspec t ive, the componen ts o f innova t ion pol ic ies given

10 Chapter 7 can also be appl ied in developing coun t ries. bu t there is a
need for grea ter emphas is on bu ild ing in frastruc ture to encourage eco
nom ic developmen t and to suppo rt the flow o f knowledge. Developmen t is
pa th-dependen t and th is is more ev iden t in a t ime o f rapid global change:
Bean ie (2009) prov ides the example o f the d ivergence o fArgen t ina and the
Un iled S ta tes from comparable s tart ing pos il ions. Urban iza t ion in A fr i,d
is prov id ing opportun i t ies for new indus t ries and marke ts (Kaps te in
2009), bu t effect ive use o f urban iza t ion in suppor t o f innova t ion and
cluster developmen t has impl ica t ions for regional pol icies
To suppor t bo th measurement and ev idence-based policy. more cmpin

cal work is needed o f the k ind in i t ia ted by the NEPAD O ffice of Sc ience
and Technology and suppo rted by SIDA, case s tud ies of the ac t iv i t y of
innova t ion advoca ted by par t ic i pan ts in the UNESCO-OECD workshop
on Conver t ing Knowledge to Value, and the bu ild ing of commu ni ties of
prac t ice able to cr i t ic ize and con t ribu te to innova t ion pol icy dc,elopmcn l.
Th is las t po in t requ ires more governmen t o ffi cials. and academ ics. \\ i th
the capaci t y to work w i th inno~a t ion pol icy and ind ica tors.

It has been imposs ible, in a s ingle ~hapter. to do just ice to the role o f
innova t ion stra tegies in developmen t. There is a place for a book devoted
10 innova t ion s tra teg ies in dc~elop ing coun t ric~ w i th. perhaps. a s ingle
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chapter making the l ink lQ work in the developed
lhe d i ffcrcnces and s im ilarh ies. The reader is also？心盓rieedS and not in
a俨 ＇；需 °jIIIIIO\a/IOII Sys/ems a/Id Developmg Coumr/es (}。之亡

OTES

I. w叭v.un.org/m illenn iumgoals
2. AMCOST 叩s ini1iallya.Counc il'. In 2007 i1 加came a'Con ference'.
3. Thc 人PEC D igi1al Prospcn ty ChecklISI is re fcrrcd,o in 1hc APEC 2009

应 如 IIICIIIs aJId BenefilS, hIl p:/I叭＼咄 ．apcc.orgapcc/abouI-apce/achICV 比Pon 。n
比nc fi ts.h tml. emcn ts-and

4. hllp:/I｀｀守w.aseansec.org/8504. pdf.
5. The Pover1y Reduc tion Sum tcgy Papers arc described a t h ltp://叭叩

NP/prsp/prspasp. imforg/cXIcmaU
6. The Un i tcd Na t ions Un iVCrs i ty Maas t richI 胚nom ic and Soc iaI RescarehandT

Ccn tre on lnnova tion and Technology (UNU-MERIT) has issucd a Call raimng
rorcascstud icso f innova t ion and i ts me还uremcm in Mo互mb ique. Rwanrdor ProPo吼
Afnca. AcomplcmenIarycall tosuppon gradua tc studcnlS IO lhc domg ofa二七：
as p3n of thc ir rcseareh is to comc from the Tshwane Un ivcrSI ty of Technolo切＇ ． 加
lns t i1u1c for Econom ic R心earcb on Innova t ion (IERI) . Bo th proj;,.1, a,;;~
IDRC in Canada. pponcdb)



10. New directions

INTRODUCTION

Th is chapter presen ts some med ium- term and short-term activi t ies to
advance the unders tand ing of innova t ion stra tegy developmen t. imple
men ta t ion, evalua t ion and learning. Chapter 11 provides some tasks for
those engaged in the act iv i t ies

MEDIUM TERM

Th is sect ion iden t i fies s ix themes for more pol icy or measuremen t develop
men t. They are: analysis of the ex ist ing m icroda ta on innova t ion: inno
va t ion w i thou t research and developmen t (R&D) and user innovat ion:
learn ing and fa ilure; network analysis and complex systems: publ ic sector
innova t ion; and the sc ience of innova t ion pol icy. They are chosen for
special atten t ion because of the ir poten t ial impact on the understand ing
of innova t ion, lead ing to the possib il i ty of find ing more em心t ive ways to
promote innova t ion and rela ted econom ic and social object ives.
• In September 2006. 250 people from 25 coun t ries ga thered in Ottawa
for the second OECD Blue Sky Forum. the prev ious one having been in
Paris in 1996 (OECD 2001b). There had been previous'blue sky'mee t 
ings on ind ica tors a t the Organisa t ion for Econom ic Co-operat ion and
Developmen t (OECD), reviewed by Colccch ia (2007). bu t the 2006 forum
provided a place to bring toge ther d iscussions of a systems approach to
understand ing a global, complex, dynamic and non-l inear innova t ion
system. Th is led to proposals for new work wi th the hope of ins i gh ts i nto
how parts of the system worked.
Participants pu t the case for moving innovat ion analysis from the study

of act ivi t ies, such as R&D and innova t ion i tsel f. towards l inkages. ou t
comes and impacts. wh ile no t stopping the decades ofwork on measuring
act ivi t ies (Gau lt 2007a). They called for grea ter coopera t ion across coun
t ries and w i th in terna t ional organ iza t ions to improve the comparab ility
of analys is. and for access to m icroda ta in order to study linkages and
ou tcomes of act iv i t ies a t the firm level. Arundel (2007) pu t the case for

/47
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a belier unders tand ing or innova tion in firms tha t perform
toplc he has ralsed elsewhere (Arundel e1 al 2008b, Arundel e?:IR&D, a
and von HIppel (2001) showcd lhe 1mpor1an t role users play m th 2OO8a),
a tlon process, a subject wh ich over lhe years has recewed l illIc e mnov.
in o ffic ial s tatISl ics (Gaul1 and von Hi ppe1 2009), m analys is andatlenhon
developmenl. Fmally, Marburger (2007) argued thal the equl； ：卢勹
the M in ister or Indus try , or or Science and Technology, sh~ul ct
adv ice comparable IO Iha t rcce ived by the cqu ivalcm o f the Mim:::;IVe
Fmancc, based on complex and mlImIdadng models For th is to hap仅：f
he proposed a0new.;_ross-cu t1 ing soc i?I sc ie_nce, the sc ience or sc ieo~;';;~~
innova t ion pol icy . Th is was a sem inal mee t ing.
Smce the Blue Sky II Forum in 2006, there has been rapldly growmg

i nteres t i_n publ~c_seclor'_i~_nova t io_n'. _Som~ have b_een tempted ·1o-d is~i ;~
i t as a m isuse or the word' innova t ion', wh ich requ ires a connec t ion 10 ; i;;
'."~rke t , bu_t th~ other v iew _is th_a1 the e~ istin g m~ch inery_ _o「measuremcnl,
ind ica tor developmen t and pol icy analys is can be read ily applied 10 th;
pub lic sec tor now, and should be in order to understand how belier to
produce and deliver publ ic goods and serv ices, and how to benchmark
and evalua te those processes. Th is work ra ises suffic ien t concep tual impl i 
ca t ions for the de fin i t ion or a marke t and for the developmen t or fu ture
manuals and gu idel ines, includ ing fu ture ed山ons or the Oslo Manual, for
the topic to be included here as an area for ruture work.

Microdata Analysis

The recommendat ion for m icroda ta analys is was one or the ou tcomes
or the OECD Blue Sky ll Forum and i t led to an OECD projec t , w i th
support from a number or member coun tr ies, wh ich has now produced a
substan t ial se t or find ings. Th is work has been product ive and should be
con t inued w i th more elaborate da ta sets.
The m icrodata analys is projec t solves a number or problems. For the

purpose or in terna t ional comparison or the resu lts, the projec t avo ids
hav ing to depos i t m icroda ta w i th any agency outs ide or the country where
the da ta were crea ted. In many coun tr ies, where surveys are managed by
a s ta t is tical office, legislat ion forb ids the removal or m icroda ta from the
o ffice as part or pro tec t ing the con fident ial i t y or the responden ts.

In the ·pas t , attempts h;ve been made to produce anonymous data_ files
咖ch can bereleas;d, bu t th is has no t pro~ed as success「ul w i th bus iness
da ta as ii has been w i th soc ial data. The reason for th is is tha t the cbarac·
teris t ics or people- age, gender, educa t ion, income, loca t ion - are, w i_t_h t_he
poss ible ex~epiion of i~~ome, :veil bound.ed and the like lihood o「dlsclo·
;ure once idc~ti fiers are rem~ved is smal l. Th is is no t the case w i th firms,
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the charac ter is tics o f which are no t randomly d is t ribu ted abou t a mean
value. An exam ple is number o f finns in s ize classes. Most firms (over 90
per cen t) have fewer than ten em ployees in indust rial ized coun tr ies and
the numbers fall o ff rapidly as s ize increases. Large firms. w i th 250 or
more em ployees, accoun t for less than 0.5 per cen t of the to tal number of
firms bu t w ill accoun t for close to hal f the value added. These numbers.
o f course, vary from coun t ry to coun t ry bu t all coun tries exh ib i t the same
charac ter is tics, wh ich are no t unl ike the rela tionsh i p be tween number o f
cit ies in a coun try and the ir s ize, wh ich behaves l ike the power law in tro•
duccd in Cha pter I. When dea ling w i th the large firms i t is d ifficu lt . i f'no t
im poss ible, to produce anonymous da ta.

I f i t is agreed tha t the m icroda ta analys is can take place ins ide the
na t ional s ta t is t ical o ffices, or research ins t i tu tes,' tha t hold the da ta, the
nex t s tep is to agree on the econome tric me thods to be used to do the anal
ys is, and then to ensure tha t the da ta have all been ed i ted and im pu ted' in
the same way. Th is las t po in t is c ri t ical for in terna t ional com pa risons and
may be one o f the mos t importan t ou tcomes of th is projec t : the encour•
agemen t of s tandard prac t ice, no t jus t in the use of concepts and de fin i •
tions in respec t of innova t ion, bu t also in the clean in g of the da ta and the
prepara t ion o f final da ta se ts for analys is.

W i th in s ta t is tical o ffices, in some ca艾s. i t is poss ible to enhance the da ta
ga thered by s in gle surveys by l ink ing the da ta ga thered to da ta from o ther
surveys and to adm in is tra tive da ta. I f th is is poss ible. i t frees the innov
a tion survey from hav ing to ask abou t em ploymen t . revenues or R&D
expend i tures, as th is informa t ion can be added la ter and the burden o f the
survey is reduced. The use o f da ta l inka ge, and of adm in is tra t ive sources
such as tax or imm i gra t ion da ta, are sens i t ive topics as there is concern
abou t the collec t ion, in one place, o f large amoun ts o f in fom1a t ion abou t
firms (or people).

In i ts firs t publ ica t ion of the resul ts o f the OECD Innova t ion M icroda ta
Projec t (OECD 2009b), there is a wea lth of new ins ights wh ich are only
poss ible as a resu lt o f m icroda ta analys is. The projec t exam ined: the
de term inan ts o f innova t ion and the im pac t of innova t ion on produc th i t y:
modes o f innova t ion, includ ing non心chnological innova t ion: and the
incen t ive e ffec t o f in tellec tual property r igh ts on innova t ion. The da ta u父d
came from the fou rth round of the Commun ity lnno\'a tion Sun·cy (CIS).
or from na t ional surveys ou ts ide of Europe that\\credo沁 toCIS -1 .
The projec t used 20 ind ica tors to com pare fi,e d imens ions o f innov

a t ion: technolo gical innova t ion: non- technological innova t ion: innova t ion
inpu ts; innova t ion ou tpu ts: and a se t of pol icy-relevan t charac ter isllc
(in terna t ionaliza t ion, collabora t ion and in tellec tual property r igh t> ) . The
resul ts o f the analys is demons tra ted cons iderable inhomogene i t y of firms.
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ing innova t ions new to the marke t , sold in terna t ionally and based on in-
house effo rt .

A t the end o「 the analys is, there was s t ill a need to unders tand why
some firms innova te and o thers do no t, a ques t ion tha t has preoccupied
some Canad ian pol icy analys ts (CCA 2009a, 2009b) who see innova tion
as one componen t of a bus iness s tra tegy. There was also a need to learn
more abou t the e ffec t of innova tion on the performance of firms. Th is
is an issue of dynam ics wh ich calls for panel da ta. As ind ica ted in the
OECD repo rt , panel da ta would requ ire major changes in the sam pl ing
procedures in pa rt ic i pa t ing cou ntr ies. I t would also requ ire a grea ter com
m itmcn_t o f_ rcsou~cs,_ wh ich_ would _only happen i 「 innova t ion is seen as a
key po licy issue. Earl ier in th is sec t ion, re ference was made to the lack of
use o f innova t ion ind ica tors in the pol icy process, and one of the reasons
for con t inu ing and re fin ing microda ta analys is o f innova t ion is to make
innova tion ind ica tors, includ ing those based on panel da ta, more cen tral
to the pol icy deba te.

Jnno,·a t ion w i thou t R&D and User Innom tion

One of the more robus t find ings from innova t ion surveys is tha t , w i th in
the survey un iverse, there is a h igher propens i t y to innova te than to do
R&D. No t surpr is ingly, th is has been found in the OECD Innova t ion
M icroda ta Projec t (Block and Lopez-Bassols 2009: Tables S3 and SI3)
The R&D propens i ty in the M icroda ta Projec t is der ived from innova t ion
surveys and in Chapter 4 there was a d iscuss ion o f why th is figure could
be larger than the R&D propens i ty measured in R&D surveys. The po int
here is tha t the gap is s ign ifican t and i t is almos t certa inly larger than tha t
in ferred from the M icroda ta Projec t.
Th is means tha t there are a large numbers o ffirms tha t innova te w ithou t

do ing R&D, and th is ra ises va rious pol icy issues. Should these firms be
encouraged to do R&D to narrow the gap, or should firms tha t do no t
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innova te a t all be encoura ged to innova te. w i thou t engaging in R&D. w i th
a resul t ing increase in the gap? Bo th could be cons idered, bu t more knowl
edge is needed abou t firms tha t innova te w i thou t do in g R&D. a po in t
made by Arundel (2007).

As d iscussed in Cha pter 4, th is gap ex is ts in Canad ian innova11on
s ta tis t ics, and has done s ince the I 993 s ta t is tics Canada innova t ion
survey and, s ince the programme was rev ised a fter 1985. there has been
a more or less unchanged tax incen tive programme to encourage R&D
in Canada, tbe Sc ien t i fic Research and Experimen tal Developmen t
(SR&ED) programme. However the SR&ED pro gramme only acce pts
R&D in the na tural sc iences and en gineer in g. includ ing so ftware R&D.
b ut no t in the soc ial sc iences. Th is means tha t finns tha t are do in g R&D
in bus iness prac tices, organ iza tional chan ge or marke t developmen t arc
no t el i gible for the tax bene fi t , and tha t m igh t accoun t for pa rt of the
gap.

Ano ther pa rt o f the gap could resu lt from finns engaged in technology
adoption and user innova tion. Recall tha t a firm tha t in troduces a new
or improved process tha t is new to the firm is an innova t ive firm 飞One
way o f introduc ing a new or im proved process or produc t ion 1cchnology
is to purchase i t and use i t. No R&D is involved. A firm tha t adopts and
then ada pts a produc t ion technology is ce rta inly innova tive, and th is is a
case of user innova t ion wh ich may take place w i thou t the do in g of R&D
There is a th ird case where fi兀ns develop produc t ion technologies to solve
the ir problems. Th is happens when they canno t find the solu t ion they
need o ffered on the marke t. These are also user- innova tors. bu t they tend
to be larger firms and they are more l ikely to engage in R&D. Th is has
been observed by Gau lt and von H i ppel (2009), User innova t ion, \\ ithou t
R&D, is an exam p_le o f_1_v_h_~ t Lundvall (2007) would call Iea ,:ning _by do in~.
us ing and in terac t in g (DUI mode) as opposed to a sc ience-based rc,earch
process (ST(mode).
The d irec t pol icy in terven t ion ma y be tax incen t ives tha t encourage

any R&D tha t would mee t tbe de fin i tion in the Frasca t i Manua l. An
ind irect approach, wh ich m igh t broaden the gap. is to encourage inno＼一

a t ion and risk- tak ing as pa rt of the educa t ion of the labour force w ith a
v iew to bu ild in g a cu lture of innova t ion. SME suppo rt programmes. l ike
the Canad ian Na tional Research Counc il Indus trial Research Ass i,tancc
Program (NRC-IRAP), arc able to encourage finns to gro"'as a rc,u lt
o f innova tion. As larger firms have a h igher propens ity to do R&D. th is
could resu lt in more performance of R&D in the bus iness sec tor.

To ga in a be tter unders tand ing of innova t ion. and the performance o f
R&D, there is a place for panel da ta tha t could folio\\a popula t ion offinns
for a number o f years to obsen'e how a popula t ion o f non- innova t ive.
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non-R&D perform ing firms; innova tive bu t no t R&D-perfonn ing firms,
and innova tive and R&D-perform ing firms behave over t ime.

Learn in g and Fa iling

Innova t ion is abou t in terac ting w i th in the firm, and w i th o ther firms and
insti tu t ions, in order to crea te value. In the case affirms the value is deter
m ined by the marke t , bu t value can also be crea ted in publ ic ins ti tu tions
and tha t is d iscussed in the nex t section. The in terac t ion, lead ing to the
crea t ion of value, is pa rt of a learn ing process and i t gives r ise to know!
edge accumula tion and use. Lundvall (2007) would d is t ingu ish be tween
two modes of learn ing, the DUI mode (learn ing by do in g, us ing and
in terac t in g) and the STI mode (learn ing through sc ience-based research
processes). However acqu ired, it is the knowledge, conver ted to value, that
perm i ts the firm to surv ive and to learn from how i t surv ives

D ierkes (2001) has grouped firms in to three broad ca tegories. A t the
lowes t level are those tha t take inpu ts, transform them in to ou tpu ts, are
d riven by a price s ignal and opera te in prese nt t ime. So lon g as they can go
on do ing th is, they can survive, bu t if inpu ts (people, energy and ma terials)
become a problem because of econom ic shocks, or the marke t no longer
values the good or serv ice they produce, perhaps because o fchanges in regu
la t ion or behav iour, they are gone. A second level o f firm opera tes l ike the
fi rst, bu t i t has the capac i ty to mon i tor the produc tion process, the acqu is i
tion of inpu ts and the marke ting ofou tpu ts, and make chan ges wh ich could
be organ iza t ional, marke t rela ted or a technologically d ifferen t way of
trans form ing inpu ts to outpu ts. It s till opera tes in presen t time, bu t i t can
d i fferen t ia te i ts produc t l ine and seek more cos t-e ffective inpu ts. Then, there
is the th ird level, wh ich has all of the capac i t ies o f the second, bu t wh ich
adds a corpora te memory and a fores igh t func t ion and has the in tellectual.
financ ial and phys ical resources to trans form the firm so tha t it can avo id
the problems of the pas t and take advan tage of the oppor tun it ies o ffered by
the future. S ize is a fac tor here, as is the k ind of learn ing tha t goes on. The
曲rd-level firm can manage a mix of DUI and ST! modes of learn ing and
has the analytical capacity to take dec is ions based on pas t exper ience, which
means tha t there is a memory of the pas t and a capac ity for organiza t ional
learn ing (D ierkes e t a l. 2001 b). The second level offinn is driven by the DUI
mode and i t is here tha t user innova t ion through mod i fica t ion of technolo
gies and prac t ices could be the dom inan t means of surv iva l.

Organ iza t ional learn ing (Lundvall 1992) occurs in groups, in organ iza
t ions such as firms or governmen t depar tmen ts, in regions and in coun tries
(OECD 2002a). The learning ac t iv i ties and the knowledge accumula tion
suppor t the ac t ivi ty o f innova tion in the coun tries, the regions and the
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organ tzations, and there is s till much to be learned abou t the rela tionsh i p
be tween innova tion and organiza tional learn in g. While this is importan t
for fu ture work in developed coun tries, i t is even more ,mponan t in dcvcl
oping coun t ries where the capac i ty to learn as a group, as a firm or an
ins titu tion has to be bu il t before tbe capacity can be used.

Wh ile organ四tional learn ing can help solve problems and suppo rt
innova tion, i t canno t solve all of the problems and there are po in ts when
firms fail. I t may be tha t th is is a s ignifican t learn in g expe rience for the
people in the firm tha t can help them to move on and form new firms tha t
w ill succeed. Such knowledge could be accumula ted in ven ture capi tal firms
tha t have worked w i th an indus try for some t ime and wh ich have learned
from the failures o ffirms tha t they have suppo rted. From the perspective of
o ffic ial s ta tis t ics, there is l i t tle or no informa t ion ava ilable on failed firms
Assum ing there is a bus iness regis ter and i t is respons ive to changes in the
popula t ion it descr ibes, the firmw ill have been removed and can no longer
be surveyed. In Canada, there is a projec t run by the Im pac t Group to
in terv iew former managers from failed firms and to draw in ferences for use
in publ ic pol icy developmen t. Th is is a work in pro gress, bu t i t does ra ise
the issue o f s tud ying failure as well as success in innova t ion (Barber and
Cre lins ten 2009). Th is is an importan t cons idera tion for future\\ork.

Ne twork Analys is and Complex Sys tems

A recurr in g theme in the book has been tbe global, complex. dynam ic and
non-l inear na ture of the innova tion sys tem, and re ference was made in
Chapter 2 to work on modell ing complex and dynam ic systems. Th is has
a place in the sc ience of innova tion pol icy d iscussed la ter in th is sec t ion on
the med ium term, bu t is also a subjec t in its own r igh t wh ich could shed
l igh t on the func tion of innova tion sys tems. This is more a long-term.
ra ther than med ium- term ac tiv i ty, bu t it is an area for furure work.
The OECD explored th is by runn ing a\\orkshop on innov,』1 ion and

ne tworks wh ich may lead to further work resul tin g from the Innova t ion
S tra tegy. The Amer ican Assoc ia t ion for the Advancemen t o f Sc icn心

(AAAS) has produced a spec ial repo rt on complex sys tems and ne t\\o心
(AAAS 2009), includ ing an paper on pred ic t ing the behaviour o f techno
social sys tems (Vespignan i 2009) wh ich docs have impl ica tions for inno ＼ 一

a t ion analys is.

Public Sec tor Innova tion'

Wh ile innova tion in the publ ic sec tor has been d iscussed for)ears. and
there are s tud ies and journals'devo ted to the subjec t . i t has more recen tly
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比come of grea ter in teres t in in terna t ional organ iza tions. Th is sec tion
looks a t innova t ion in the publ ic sec tor and where tha t work could go.
There arc two aspec ts of the pub lic sec tor tha t en ter a d iscuss ion of

innova tion. The publ ic sec tor is the prov ider of framework cond i tions
and in fras truc ture wh ich suppo rt the ac t iv i ty o f innova tion in the priva te
sec to r. The pub lic sector also manages ac t iv i t ies tha t provide goods and
serv ices to people or to o ther par ts o f the publ ic sec to r. Examples are soc ial
serv ices and bene fi ts del ivered to the unemployed, and analys is and pol icy
adv ice comm iss ioned by, or genera ted w i th in, depa rtmen ts o f governmen t
and used to chan ge or in叩te legisla t ion and regula t ion

Framework cond it ions and in fras truc ture were d iscussed in Chapter 7
as com ponen ts o f innova tion s tra tegies, and aga in in Chapter 8 as ma tters
for coord ina t ion as pa rt o f suppo rting innova t ion. This leaves innova tion
as appl ied to the ac t iv i t ies of the publ ic sec tor for cons idera tion here. The
firs t ques tion to address is whe ther the tenn' innova tion'can be appl ied to
the publ ic sec to r.

In Chapter 3, the curren t de fin i t ion of the ac tiv i ty of innova t ion pro
v ided ·by the Oslo Manual (OECD/Eurns ta t 2005) was given, and each
of the four com ponen ts o f the de fin i t ion - produc t , process, organ iza tion
and marke t innova t ion - connec t d irec tly or ind irectly to the marke t.
Producers of publ ie goods and serv ices do no t connect to the marke t.
However, tha t is no t the end of the d iscuss ion.
Chapter 3 also l is ted a number o f innova t ion ac tiv it ies, such as R&D,

capi tal inves tmen t , tra in in g and knowledge acqu is ition, wh ich may form
pa rt of lhe ac t iv ity o f innova tion. No t all are needed for innova t ion,
a po in t made earl ier_ in th is chapter wh_cn d~cuss ing innova t ion whk~
happens w i thou t R&D be ing done in the firm. The same innova tion ac t ivi
t ies can, and do, take place in publ ic ins t i tu tions, governmen ts, hospi tals,
o ther hea lthcare serv ice prov iders, and in ins t i tu tions o f educa t ion. Th is
sugges ts tha t a firs t s tep towards measu ring publ ic sec tor innova t ion
would be to take the Oslo Manual and to measure the resources allo
ca ted to innova t ion ac t iv i t ies, and then to use the resul ting ind ica tors to
su pport d iscuss ion o f prior i ties for resource alloca tion (Wha t should the
pub lic ins ti tu t ion be spend ing i ts resources on?). Th is ra ises the ques t ion
o f why the ac t iv i t ies of innova t.ion are under taken and how the ou tcome
is evalua ted

A firm seeks energy, ma te rials and people in the mos t cos t-etfecuve way
to support the transforma t ion process lead ing to produc t del ive ry to the
marke t. The objec t ive is to ge t the produc t to marke t and to make money.
In the publ ic sec tor there is a procuremen t process, bu t i t may also be pa rt
of broader pol icy objec t ives, such as suppo rt in g SM Es, developing regions
or be ing a demand ing cl ien t in order to improve produc ts be ing o ffered in
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the coun t ry . s:mil,a~ly, the tr?nsfo':"a tion process lead ing to the pro,·ision
ofeducal1on, heahhcare and socml servICCS may m\ohe pohcy obJecII\es
tha t go beyon~ ge thng P!oduc ts to the cl ient in the m~s t c~心1 i\e and
effic ien t way . ~x.?_mple~ of such_ pol ic ies are employment equ i t y: l~n~u~-~~
polic ies in mult i_l ingual coun t ri_e~ , or regional dc;·elopme~ t i~p~r;ti;.;
Finally , !he pr~du_cts are n_o t ~old ~ta pro fi t : and they ;,,ay be su.ppl ied by
monopol ies, which sugges ts tha t the analys is of publ ic s.;,tor i o'n·o, a t io~
bas to be qu i ted订erent from tha t in the priva te sector.
To add to th~ proble_m, ~he _d市erences be tween the priva te and publ ic

sec tor are no t always_dca_rly d_efined. The use of publ ic-priva te p斗nner
sh i ps to ach ieve publ ic objec t ives in a bus inessl ike way- m ixes the two
There are cases of priva t iz ing wha t have previously b欢n publ ic sec tor
ac t iv i t ies, such as prisons, waste coUect ion and s心uri ty serYices. wh ile
re tain ing con trol through the con trac t , i ts fi ni te term and the compet i t ion
a t the end of the term. There are also publ ic takeovers of firms. a, seen in
the cases of financ ial ins t i tu t ions in some coun tries in 2009.
Assum ing tha t the Oslo Manual could be adopted for use in the publ ic

sec tor, the nex t s tep would be the developmen t of a ques tionna ire compar
able to the Commun i ty Innova t ion Survey ques t ionna ire for use in the
pr iva te sector, followed by the produc t ion o f ind ica tors as an inpu t to the
managemen t of publ ic resources as part of the inno \'U t ion process. One
of the des ired ou tcomes of public sec tor innova t ion. especially in t imes
of recess ion. is the saving of publ ic funds so tha t taxes can be reduced or
the resources can be realloca ted to h i gher priori t ies of t i兀 public inst i tu
t ion. Wh ile such an ou tcome could be measured. in the spiri t of the 0 、lo
Manual, a tten t ion should be pa id to the longer- term impac ts of the 凶 ＼ ing,
Following the recess ion of the early 1990s. the Canad ian gO\ernmen t
estab lished prior i t ies. reduced the publ ic serv ice and moved the federal
budge t from de fic i t to surplus, a s ta te tha t las ted un t il the 2008- 09 financ ial
cris is. In the course ofdoing th is, departmen ts los t the ir analy1 ical capac i t y
wh ile pro tec t ing the ir va rious l ines of business. The reduct ion in the policy
analys is and development funct ion had to be remed ied some year, la ter
w i th the es tabl ishmen t of the federal Pol icy Research ln i t ia t i,e.'
The nex t step for measuring publ ic 心cctor innova tion and us ing the

resul ts to inform publ ic sector reform is the developmen t of gu ide line, and
de fin i t ions tha t can be used to ga ther informa tion from publ ic in,t i tu t ions
In the longer term, a ltent ion will have to be g八en to the publ ic sector
func t ions no t d iscussed in this sect ion. bu t wh ich a 『e dea lt " i th in the
Oslo Manual and wh ich are part of priva te sector inno, a t ion: the frame
work cond i t ions and the provis ion of in fras tructure. The que,t ion then is
whether to merge publ ic and private sector manuals in order to ha,c one
innova t ion manua l. or no t.
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Manuals provide the language to ta!~ a_bou t phenomena, such as
va t ion, bu t language is comex tual and inBuenced by cul ture. Thmno
or innova tion in the publ ic sec tor d i ffers from tha t in the privat~

e culture

The coun ter observa tion is tha t there.'."~ pans_or the pr iva te sect~ ~
sector.

tha tare averse to innova t ion, and par ts o f the publ ic sec tor tha t are able to
take risks and to make changes.
There are enough 1ssues to suppor t a dIscuss ion of how to cxtcnd the

lang_~age o f d iscourse on innova tion, in a mean ingful way, to includ~ ;h;
public sec tor.

The Science of lnno,•ation Po licy

Pa rt Ill reviewed somecomponen t_s o f innova t ion pol ic ies (Chapter 7) and
then cons idered bow selec_t ions o f the _componen_ts w~re coord inat~d b;
some governmen ts to produce innova t ion strategies. As components ca~
include framework cond山ons as well as more d irec t in terven t ions, and
coord ina tion can take place a t many levels o f government, the problem
of developing an innova tion s tra tegy is complex, as is pred ic t ing or even
unders tand ing i ts impac ts. To improve the unders tanding o f the conse
quences of pol ic ies in the area o f innova tion, there have been.calls for the
crea t ion or a new soc ial sc ience to study the problems.
The focus here is on innova t ion and on innova tion pol icy ; however

there is also interes t in the sc ience o f sc ience pol icy as well as the science of
science and innova tion po licy. I t was John Marburger, the D irector of the
Office or Sc ience and Technology Pol icy (OSTP) in the admin istration of
US Pres iden t George W. Bush, who in 2005 called for a sc ience o f science
po licy (Marburger 2005) and wen t on to pu t the case for a science of
sc ience and innova tion pol icy a t the OECD Blue Sky II Form in O ttawa in
2006 (Marburger 2007). S ince then, the US National Science Founda t ion
(NSF) has managed three sol ic i tations on the subjec t o f the Science of
Sc ience and Innova t ion Pol icy (SciSIP) and in March 2009 there was an
NSF-AAAS workshop'o f Sc iSIP gran t holders to assess progress and to
bu ild a commun i ty or prac t ice around Sc iSIP as an emerging d iscipl ine.

Meanwh ile, The Science ofScience Policy: A Federal Research Roadmap
(NSTC 2008), a-repor t to the Sub-Comm i ttee on Soc ial, Behavioral and
Econom ic Sciences o f the Na t ional Sc ience and Technology Council
(NSTC), was released. I t set ou t a sc ience or sc ience po licy roadmap tha t
included three themes: unders tand ing sc ience and innovation; investing in
sc ience and innova t ion; and us ing th-e science o f sc ience pol icy to address
na t ional priori t ies. This is an importan t documen t in the con text of th~
US federal governmen t and ro," the d irec t ion or innova t ion policy. A
second documen t la id ou t the d irec t ion or So cial. Behavioral and Economic
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Research in the Federal Comex t (NSTC 2009). In ~STC ： 江． 二二 －

a tion and crea t iv i t y are l inked together throughou t 立d. 五·， 巴了 二 土江竺 二 二

o f the ·complex ecosys tem o f innova t ion·. the obsen a ：如B=土 ·二二

硕o rts in these areas o f the human scienc-.s 印 玉3立1 f己 已三七工二二 土二; a.:
innova t ion systems work. These e ffo rts w ill I己d to 比 ：er ==忑:-..:: ; d云－
ca tionaJ ou tcomes. finan cial re turns to R&D and 止e i 二:o·,飞 亡c2 立＜立 工
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publ ic and pr iva te R&D e的rts . One componen t o f 吐 迁c六 凸 ＃ 乓 ·一 干
men t o f an in tera gency ·sc ience o f science pol勺l还k 百0.4？ 土 工 ：吓～产＝丐2
repo rt on th is emergin g sc icn心 ，w i th a focus on inno,a tio ::i . (文女C 立5
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po licy'ra ther than on the'sc ience of science and ir.工0\3.i a:: 产 乓 二

advoca ted in Marburger (2007) and as suppo rted by the :--SF ~~ 心 Sc-.s:P
pro gramme. There is also li ttle on the science o f poEc, as t!:e 已 立 ：：： ：：： 二

are more concen tra ted on sc ience pol icy as mana空db; : 七e LS 无亡了

governmen t.

There is s t ill a need to respond to Marbur~r's caU forcro五七女江乓

work on unders tand in g how innova t ion pol i c; · works o: d吐3 ：： 已 沁劝L
O f course, th is presupposes tha t there are well-unde:, tood o:::;ec亡 王 如
innova t ion pol icy aga ins t which to jud ge i ts e ffec t i,en=. Sc:::e c:· 土二
objec t ives were d iscussed in Chap ter 6 and aga in in Chapter 8. G., ： 二 兰 ：

no t all o f innova t ion is t ied to sc ience, there is a case for exa:,, 如 ：：5 工 ：：ov
a t ion pol icy , as an academ ic subjec t . separa tely from scie立C： 产心 。 ：
R&D pol icy . From the perspec t ive o f sc ience pol iq in the LS. q ,: ::s::c立
have been ra ised abou t iis e;is tence (Sarewi tz .iOO J ).

A sc ience o f innova t ion policy could include taxonom, o f the po正
1ble componen ts o f an innova t ion pol icy . separa ting them i r::o J.<:a, 氐

d irec t po licy in terven t ion and the framework cond i t ion, th工 比 勺, the
sys tem to work, such as educa t ion. heal thcare. good go\Crn立ce. 酝 二 心J
serv ices, and transpo rta t ion and telecommunica tions infr立 心＃ , . 人

second doma in would be the unders tand ing o f the coordm,: io~ o f ,., ~心
o f the componen ts by va rious levels o f gO\ ·emmen t and acro,s d卤环m
ins t i tu t ions. F inally, there is the ques tion of how \\ell the'}, tern \\Ork~
咖ch ra ises pol i t ical sc ience questions abou t insti tu tion,., t .ind .1心 心
in terac t ions; soc iological ques t ions abou t commun i ties <> f pra, t i~ md
the learn ing capac i t y o f groups, ins t i tu tions and 氏巴ons: and"""沁m:c
ques t ions abou t grow th, em ploymen t and prio ri t ies for resour心all~士

t ion. The enga ged reader in ten t on including all o f the s心让 i ． 比压 迩 叫

and econom ic sc iences could find ques t ions tha t can 比addre,xJ b; th<
d isc i pl ines o f geogra phy , cu ltural anthropolog) or crim inolo i;)
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Wh i t~ there has b';n work ,5~,ce th~ 1980s on the unders t
innova t ion sys tems, the nex t _challenge is to unders ta~d-h~:';'!~~-ing 。r
pol icy works One o f lhe shlfts in emphas is will be from [he $?OVahon
eoccs and engineering to the soc ial, behav ioural and econ~;;;;;, •;;;~"._'~I 虹

lheyhave lhe mach inery l0 deal w i th lhe human and insI iIUlIOnsac}严呤s ， 还

and imcracIlons whIch are par t of ihe mnovauon proccss Anolhe?：符
in a science of innova tion pol icy,_ is from bas ic sc ience and ;h
c ial iza1 ion of new knowledge [O focus ing on turn ing ex isUn e commcr.
in to value in an c ffecI ive way . g knowl叫ge
While the_s_ubj_ec t ma11':r _ern ph?s_is m~y sh i ft , there is s t ill a k

for s talISlical ind icaIOrs o f the activi iy of innova t ion, the hnk ey rolc
ac tors, the ou tcomes and the soc ial and econom ic im pac ts. Thes~ages of the

cussed in Chap ters 3 and 5 aad they are needed to mon i tor and towere d is-

a te pol i cies tha t a/Tee t innova t ion, includ ing the framework cond i t
evalu.

well as the more d irec t inlerve at ions and the means o f coord ina tin ions as

acuv,ucs. g pol icy

The ~c ie~cc ofin?ova t ion policy is a chall~nge for_all coun tr ies, as all bus卜

nesses. in aU countrie5. ~re en_~age? in ~ome form o f !1!nova t ion and ares~~
ported or constra ined by na t ional and in terna tional framework cond i t io;,,
!he NS~ is suppo rt i_?g work on the _subjec t , _ the European Un ion (E lJ)

Seventh Framework Programme could be used to advance such work, and
a recen t study comm iss ioned by the European Comm iss ion, D irectora忙

General (DG) Research repor ts on pol icy 血xes for R&D in Europe
(Nauwelaers 2009). Wh ile the pol icy m ixes repor t does no t deal expl i ci tl y
w i th innova t ion, i t does ge t close to the ques t ions tha t must be answered, or
a t leas t addressed, by a science o f innova t ion pol icy. In Africa, the African
Un ion is cons ider ing es tabl ish ing an African Observa tory for Science,
Technolo窃and Innova t ion which could suppor t work on the sc ience of
innova t ion pol icy in A frica, as well as be ing a repos i tory for ind ica tors and
innova tion pol ic ies, and a source of info兀na t ion and cri t ical analys is.

SHORT TERM

Th is sec t ion addresses ac t iv i t ies tha t can advance the developmen t of in di一
ca tors and s tra tegies over the nex t two or three years. The p rinc ipal d i~
t ions com ing ou~ o f the OECD Blue Sky For~m II are s t ill pre~en t : the
impor tance ~f be ing able to use new and -ex is ting ind ica tors to _tell a co~
peiling story to the-policy commun i ty ; the sh订Ung ofemphasIS to meas
urcs ofou tcomes and impaclS, wh ile reta in ing measurcs of ac tivi ties and
l inkages; and the need for morc microda ta analys is to inform the policy
proccss and thc acccss to thc da ta wh ich makes the analys is poss ible.
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The call for work on the sc ience o f sc ience and inno\'a t ion po licy.
issued a t the Blue Sky Forum II, has been me t by the US Na t ional Science
Founda t ion and the presen t need is the bu ild ing up of a commun i ty or
commun i ties of practice around the subjec t and more work on the sc ience
o f innova t ion policy. If more e !Tec tive support for innorn tion, lead ing
to susLainable produc tiv i ty grow th. is the goal for bo th developed and
developing coun tr ies there is a case for sha ring the knowled ge ga ined by
prac ti tioners.

Measures

If innova tion in the publ ic sec tor is to be trea ted as an objec t o f innovauon
pol icy, ind ica tors o f the ac tiv i ty and i ts l inkages to o ther pa rts of the inno
va tion sys tem have to be developed, measured and compared over time
and across coun tr ies. Th is follows the same pa th as all o ther ind ica tors
developed by the OECD and cod ified in the Frasca ti Fam ily o fmanuals
The role o f the user in innova tion, and the d i fferen t way users deal w ith

in tellec tual property com pared w i th producers, should be probed in more
coun tr ies so tha t in terna t ional comp~r isons can be made. The po in t in the
tex t tha t there is already a s tron g s ignal of user innova t ion in the res_u lts
o fCIS surveys would s~gges t th;t these ind ica tors could be de,·elopcd by
conduc ting some modes t follow-up surveys to the las t innova tion survey
conduc ted in the coun try.

S im ilarly, there is a case for more in forma t ion on firms tha t innova te
bu t do no t do R&D. The mo tiva tion for th is is to provide the su ppo rt
for pol icy to promo te the innova t ion by these firms so tha t they are _able
to grow. As the propens it y to do R&D is dependen t on the s ize of _the
firm, the l ikel iho~d ~f thes~ firms perform ing R&D would be expected to
mcrease.

Ana .lys is

Work on innova t ion s tra tegies a t the Comm iss ion and a t thc_OECD 吵

or i ginally mo t iva ted by th; oppo rtun i t ies and challenges o ffered by the
em~rgin g econom ies a~d the ir ;,;,pac t on world marke ts. S ince then._ i~no
va t io~s in financ ial serv ices hav~ d i ffused rapidly and w idely. and t~e ir
value has collapsed, w i th a major im pac t on econom ies and soc ic_t ics. The
financ ial cr is is -has resul ted in-a resp;,nse of governmen ts and of go,ern
men ts work ing toge ther through the G20. Th is publ ic sec tor response _to
priva te sec torin i tia tive makes-the unders tand ing o f innova t ion. and the
frameworks w i th in wh ich i t happens. even more relevan t and urgen t.
There are in i tia t ives to pn;v-ide 认ork in g de fin it ions o f publ ic sec tor
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innova t ion and to develop ind ica tors to mon i tor innova tion in the
publ ic sector. Th is is a new doma in of the subject , bu t a natural cx tcn
s ion of wha t has been go ing on s ince the 1980s. In add i t ion, the eco
nom ic cris is provides an opportun i ty to analyse and unders tand how
the pub lic sec tor has responded through marke t in terven tion, improved
regula tion and dynam ic leadersh i p. Th is underl ines the po in t made in
Chapters 2 and 8 about the publ ic sec tor be ing an in tegral part o f the
innova t ion process.
The financ ial cr is is of 2008-09 also provides abundan t informa tion on

the soc ial and econom ic ou tcomes and impac ts o f innova t ion in financ ial
serv ices and the ra pid d i ffus ion of the produc ts offered. Unders tand ing the
process and the resu lts is part of be ing able to tell the s tory, albe i t a fter the
fact , to the pol icy-makers, includ ing the regula tors, to avo id a repe t i tion o f
the recen t cris is. The knowledge would also con tr ibu te to the developmen t
of a sc ience of innova tion policy.

More generally, the importance of work ing w i th m icroda ta to prov ide
be tter and in terna t ionally comparable resul ts has already been demon
s tra ted as pa rt of an OECD projec t (OECD 2009b). The projec t uses the
same econome tr ic model in each pa rt ic ipa t ing coun try and then expects
each coun t ry to deal w i th i ts da ta in the same way in order to ensure com
parab il i ty of the resul ts of the analys is. Th is is a major s tep towards in ter
na t ional comparab il i ty, as the me thods of deal ing w ith non-response to
survey questionna ires, and of par t ial response, has no t been the same for
all collec tors of o ffic ial s ta t is t ics. Th is is a s tandard tha t could and should
go beyond innovation surveys. The second requiremen t for m icroda ta
analys is is access to the da ta. No t all s ta t is t ical o ffices perm i t researchers
from ou ts ide to work on con fiden tial da ta. Th is is a ma tter for d iscuss ion
m m tema t ional forums.

Developmen t

Chapter 9 covered survey and pol icy ac t ivi ty in developing coun t ries
aod the l ink w i th the d iscourse on concepts, de fin i t ions, surveys and
pol ic ies go ing on in in terna tional organ iza t ions and in the EU. The EU,
the OECD, the Un i ted Na tions Educa t ional, Sc ien tific and Cu ltural
Organisa t ion (UNESCO), the World Bank, and o ther organ iza tions have
all con t ribu ted to pan o f the d iscuss ion and i t may be t ime to cons ider
grea ter coord ina t ion of suppon for surveys, analys is aod pol icy adv ice a t
a time when support to developing coun tries is a t risk of be ing reduced
in response to the financial cris is. Howeve『, the call for this should come
from the developing regions as part of solving the ir own problems of
promo ting innova t ion and sus ta inable produc t iv i ty grow th.
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science 0f Innova tion Policy

As dIscussed in the lasl chapter, there have been three rounds ofsohci证
lionsandlhebeginningofacommun i tyofprac tIcearound the 卜．SFSc ience
ofSc1ence and lnnova t ion Pohcy(Sc iSlP) actIVI ty. However. 1fScISlP is lO
supportInnovauon Slralegicsand theIr implemcn ta tlonaneededncxtStep
:;;he-appearance ?f 1_he cr~ss,-d isc~linary social_sc ien":. tha t w iU. through
llS work, deepen lhe knowledge ofhoW Innovauon pol icy works and can
be made to work bette r. The fo:!ow!ng s~c t ion d_eals wi th the es tablishmen t
~f wha t could be a labora tory for the science of innova tion pol icy

Learn ing and Dialogue

More analys is, and the prel iminary ins igh ts from a science of inno\'a t ion
pol icy, would help _ dec is ion-ma~ers to ac t_ to m_ake_ innorn tion pol icy
more effec t ive, to advance toward susta inable produc t ivi ty growth and to
address global challenges. However, th is work would be be tter focused i f
there were a secre taria t to collec t the ou tcomes of the analys is. to synthe
s ize key find ings, to propose more research, and to br ing together regu
Jarly a group of dec is ion-makers from the publ ic and priva te sec tors as a
collec t ive learn ing ac tivi ty .

An immed ia te ou tcome ofsuch a forum would be a broader unders tand
mg tha t innova t ion takes place in a globa l. complex, dynam ic environmen t
w i th a non-l inear response to pol icy interven t ions, and tha t i t imol\·es
human resource pol icy (educa t ion, tra in ing, l i felong learn ing) as much as
sc ience and technology po Licy and pol ic ies rela ted to finance and trade.
There is no one pol icy for all coun tr ies. However. there are common ele
men ts, and unders tand ing how the elemen ts work would suppor t learn ing .
and be tter implemen ta t ion of pol ic ies. Ideally the pol ic ies would be imple
men ted in a coherent manner, whether across the whole of go\'ernment or
in pa rt icular areas such as agr icul ture. energy or de fence
To be effec t ive, the forum would ha,·e to func t ion a t an a ppropria te

leve l. Look ing to h i gh-level forums for a model, there is the Oa\'OS World
Econom ic Forum wh ich is. perhaps. a t too h i gh a le\'e l. The people a t the
table d iscuss ing wha t works in innova t ion policy should be tho沁 tha t rec
?mmend pol icy to governmen t m in is ters and those tha t arc a ffec ted b} the
implemen ta t ion of such policy in o ther public ins ti tu t ions. like un i,crs i t ics
and research ins t i tu tes, ~nd i ~ the priv~te sec tor. The group of stakchold
ers_ \vould be an in terna t ional equivalen t of the many h igh-le,el bod ies o f
pub lic and priva te sec tor decision-makers estab lish0cd to ad, i S<! gO\cm
mcn ts on innova t ion s tra tegies and the ir implementa t ion. The Jc,d 、ug·
ge5 tcd here is one below that of the head of a-go\'ernmen t departmen t.
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Once 1he level Is es1abhshed, lhere is a problem o f the complex i t
innova t ion and innova t ion s t~a tegy . Th is sugges ts tha t the s~~~-;;,'.!_~r
would not be at Lhe lable for every mee t ing. A meeting on 匹ople
resources to support InnovaI ion mlght have parlIClpants from eduhe=
呻 istries as well as people devdoping_ immigra t ion pol icy. If th~
were the promo tion o f innovation m finns thal did no R&D, tbe芒
tic i pan ts would be responslble forSME pohcy and, perhaps, m telleclual
property pohcy. To make this happen, lhere would have to be a hs t of
top ics agr~d a t_ ~nearly meet ing and a secre tar ia t able to b ring the ri·g;;;
people to the table.
Tha t ra ises the question of th_e se~re tari_a t. For i t to work, i t would have

to be led by a sen ior person of a t_ least the _same s tand ing as the par ti~i:
pan ts, and the s ta ffwould have to be expert in the subjects tha t are ~eed~d
to support an innova t ion s trategy .

Such aforum was called for in 2007 when the OECD Council, meeting
a t ministerial level, 面 t ia ted the OECD ~nnova tion_ Stra tegy (Chapter 65:
The OECD would be the logical place for i t and i ts secretariat , as stair
and pa rtic ipan ts could also in ternc t _,vi th the comm i ttees and working
parties at the OECD wh ich span alJ o f the subjects relevan t to ianovat io~
stra tegy.

SUMMARY

Th is chapter has proposed some med ium- and short- term activ i t ies for the
innova tion pol icy, analys is and measuremen t communi t ies. The proposals
are there to stimulate deba te in the va rious org~iza_t io_ns tha t are t ryin~
to understand innova tion s tra tegy as a means of ach iev ing econom ic and
social goals.

Med ium Term

This section has provided an agenda for work in the med ium tenn that
includes techn ical developmen ts in support ofmicroda ta analys is, a be tter
understand ing of innova t ion in firm~· tha t do no R&D and the role of
user innova tion in those finns, and the importance of learn ing and the
convers ion of the resul ting knowledge to value, whe ther as a pnv~~•
or public product. Expanding the s,;bject of in~ova tion to the pub~ ic
sector is encouraged, a~d the -final challenge and a s ign i fican t one is t?•
developmen t of a new and cross-cu tt ing ;oc ial sc ie;ce to improve the
understan山ng of the sc ience of innova t ion pol icy .
One of the recu盯ing themes in the book· has -been the need to address
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dynam ics in the analys is o f innova t ion sys tems. and th is means modell ing
the sys tem in a way tha t suppo rts dynam ic analys is. and tha t means the
acqu is i tion and use of longi tud inal da ta on the ac tors in the sys tem and
the ir in terac t ion. Leam ing. knowledge accumula t ion and use arc pa rt
o f a dynam ic process and i t is a fundamen tal area for more work if the
analyt ical commun i ty is to prov ide cred ible advice to po licy-makers and
con tr ibu te to the sc ience of innova tion pol icy.

Shor t Term

In the shor t term th is chapter has made a number of proposals. They arc
the follow in g·

• Measures
- Publ ic sec tor innova t ion. conce pts. de fin i t ions and s ta t is t ics on

innova t ion ac tiv i t ies.
- User innova t ion, s ta t is tics on sha ring o f in tellectual pro perty
- Innova t ion w i thou t R&D, sta t is t ics on firm behaviour.

• M icroda ta analys is o f firms and o f doc tora te holders:
- More coun t ries.
- Expans ion o f da tase ts by l ink ing to adm in i stra tive and sun·ey

da ta.
- D iscuss ion of grea ter access to con fiden t ial da ta. while folio忙

ing the rules of con fiden t ial i t y used by na t ional s ta tis t ical o ffices
to pro tec t responden t in forma t ion

• Developmen t:
- Suppo rt for survey work. case stud ies and analys is
- Coord ina tion o f the work o f in terna t ional organ iza t ions and

the EU a t the in it ia tive of developing regions
• Sc ience of innova t ion pol icy:

- Work on the science of pol icy as well as on innova t ion pohcy
• Learn ing and d ialogue:

- Es tabl ishmen t of a h igh-level forum on innova t ion stra tegy.

The t ime o f recovery from the econom ic cris is is an opportun i ty to
address the problems o f promo t ing innova t ion in a global. complex and
dynam ic sys tem tha t is non-l inear in i ts response to pol icy in tcn·en t ions.
as pa rt o f ach iev ing the goal of susta inable produc t il ity gro"1h. The goal
o f sus ta inab山ty will ensure tha t the global challenges of cl ima te chang<:
supply and secur i ty of energy. food and wa ter; and inequal ity arc part of
the solu t ion
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OTES

I. ln some sta tistical o ffices a new survey carries wilh i i such adm in istral ivc omhcad as
10 make i t prae1 icall1• or pol i tically imposs ible to launch a new survey. Th is ovcrh,-ad
can range from requ i ring the approval of the m in iSler to hav ing lo have a law passed by
the P订I iamcn t to give au1ho rity for the survey. Wltcn the overhead becomes h igh, o ther
叩“are found of collecting the da u, and one way ~ for 1he cl icnl for lhe infonna t ion to
如lract ou t lhe survey and analysis to a research in stitule. Th is has ad l'antages. in le呻
of 1 imc liness. bul 元父arch institu tes do nol have the I咚al au tho rity to compel rcspon父．
Thal is the preroga t ive of the stal iSl ical o酝．This mc,ns thal 1he voluntary sun•ey 刘l
ha l',a Iowr心ponsc ralC wh ich 认 勹 JI call in10 quest ion est imates ofm iablcs for th, su六C)'
un iverse based on the rcspons心rcce i心d.

2. Su n-cy qucs1 ionna ircs arescnl 10 a sam ple of survey un ilS. Nol all come back. Th is is an
example of non-response. Some come back bu t wi1h no t all of tho que stions answered.
Th is is an example of i1em non-response. facn when there arc responses. they may not
be righ t . A s imple example is reporting re,cnuc of S100000 in a box which asks for
number in the thousands. The erroneous response is S100 m ill ion. no t S100000. Survey
sta t iSl icians have ways of ed it ing survey responses, and the progmms should ca tch the
S100 m i llion if there is compa百son •ith prev ious responses, or if there arc m1 ios such
心re1•cnuc to 1hc labour force a, the survey un i l. On occas ion the bas ic ed i ts cannol
resolve the problem and lhe responden t has lo be con1ac1ed. The poinl h如 is 1h01 no t
all 心 i t procedures arc lhe same. It could be argued lha t th is docs nol ma iler. so long as
they produce a file wi th correct respons心．lmpulal ion is ano1hcr ma iler. I f there is non
岱 沁nse or i1em non-response. 1herc arc ways of impal ing the responses. One way is to
look a t a comparable finn and use ilS rcspon父．Ano1her is to look,11 a response from a
previous period and to use 1ha t . lmpu ta1 ion is au江ful sta tistical techn ique. bu t i t should
比 认 'cll doeumcn1叫and the percen tage of the popula1 ion cs1 imate accounled for by
impuled da ta should be known as a data qual i ty ind ica1or. One of 1hc outcomes of the
M icrodala Projec t is an exam ina tion of impu ta t ion procedur心lead ing. ideally. to be lier
interna1 ional comparab il i ty.

3. S trictly. an innova t ive finn has engaged in the activity of innova t ion in the reference
period of an innova t ion sumy. usually lhc last thr氏 years. Th is ra ises some in teresting
quesl ions. ln some industries capital equipmen t has a long l ifctime, longer than three
years. Th is means thal 1hc finns tha t had pu 『chased the lead ing心dgc mach ines four years
ago. or longer, will not appear in the innoval ion sta tistics.

4. Growth is not lhc obj,..:1 ive of every finn. A study by Bord i el a l. (2004) iden t i fied finns
加1. for va rious ·1心Slyl c" reasons, had no w ish to grow. However lhcy d id welcome
governmen t support . Th is does ra ise the quest ion of ivhe1hcr growth should be pan of
the pol icy obj,..:t ivc for SM E·suppon programmes.

5. Th is sec t ion has bene fited from the work of Ray 巨mbe rt and Carlcr Dlock and from
cons iderable d iscuss ion w i th S正phan V inccn t-unc rin. They arc no t 『csponsible for the
inlcrpreta t ion.

6. An c,ample of a publ ics心tor innova t ion journal may be found a t 叭vw. innova t ion.ec.
7. The h iSlory of lhc Pol心，Research ln i t ial ivc may 加 found al 1叩w.pol icy兀search.

gc.ca
8. The de1ails of the AAAS workshop arc ava ilable al www.aaas.orrJspp/SciSlP/.



11. The roles of the players

INTRODUCTION

Ch~pter l~_prov~ded an agenda for fu ture work on ac t iv i t ies to improve
unders tand ing o_f innova t ion strategies in the med ium and sho·;;·~~~
Th is chapter looks a t the people who are go ing to do the work and m;k;,
recommenda t ions for wha t needs to be done. The recommenda t ion;;;~
based on ~cars of_ex~er_ic:'cc and observat ion resul t ing from deal ing wi th
pol icy-makers and o fficial stat isticians in their own coun t ries and in-in ter
na tion~I org~n iza_t i_ons_- The perspec t ive, therefore, is from the working
level where t_!J_e objective is to get things done. spec i fically those th ing;
proposed in Chapter I 0.
Th is is a book abou t innova t ion stra tegies in a global economy.

the ir development , implemen ta t ion, measurement and managemen t. It
assumes, expl ic i tly. tha t innova t ion can be a power for good. bu t only 吓
is managed, and i t recogn izes tha t the system in which innova t ion occurs
is global, complex, dynamic and non-l inear in i ts response to the pol icy
in tervention. The global na ture means tha t no governmen t pol icy can
control the en t ire value chain. Complex i ty means tha t innova t ion is not
described by sound b i tes, the dynam ics of the system may be imposs ible 10
manage, and coun ter-in tu i t ive ou tcomes of governmen t pol icy may resul t
from tbe non-lineari ty of the sys tem.
In the nex t few pages, the roles of the players in the pol icy s;s tcm

are cons idered. They are: the senior person from indus t ry: pol icy ana
lysts from government: academ ics and researchers: pol icy analysts from
in terna t ional organ iza t ions; represen ta t ives of c iv il society. includ ing the
consumer, along w i th industry and labour assoc ia t ions: and the oflic ial
sta t is t icians. The topic of development is covered by the players in the
various ca tegories. i t is no co inc idcn心 tha t these actors could also be
a t the table as members of a h igh-level council adv is ing the go,·cmmen t
on the developmen t and implemen ta t ion o f i ts innova_t ion,1ra_t<~Y:
and a t in ternational forums discuss ing the same issues from a global
perspec t ive.

/65
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INDUSTRY

The sen ior person from indus t ry, the V ice-Pres iden t Corpora te S tra tegy
for exam ple, docs no t need governmen t to tell the firm how to func t ion.
However, the firm docs need work ing in fras truc ture (un iversal broadband
access, a func t ional and secure transpor ta t ion sys tem), and framework
cond i t ions tha t are necessa ry 10 suppo rt bus iness (regula tion to pro tec t
soc ie ty, a jus t ice sys tem, trade suppo rt) , bu t are su ffic ien t to avo id the
excesses o f the financ ial c ris is. As a more bas ic exam ple, mea t pack ing
plan ts, in mos t coun tr ies, do no t pu t produc ts on the marke t tha t k ill
people. There are regula t ions and governmen t inspec tors and inspec t ions,
lead ing to a publ ic con fidence in mea t produc ts.
As marke ts are global, the firm could bene fi t 「rom the knowledge

tha t a governmen t can prov ide through trade or d i ploma tic m iss ions.
The ques t ion then is how to ge t the knowled ge from the governmen t to
the crea tors o f wea lth as pa rt of an innova t ion s tra tegy. There is more
to th is than un id irec t ional knowledge trans fe r. It is an oppor tun i ty for
firms and governmen ts to learn from one ano ther and to bu ild ne tworks
tha t s tore the knowledge resu lt in g from the learn ing oppo rtun i ties.
It is also an oppo rtun i ty for firms to draw on th is knowledge as part
of developin g the ir bus iness s tra tegies where innova tion m i gh t be a
componen t.

F inns and governmen ts also in terac t through d irec t and ind irec t
suppo rt programmes wh ich address marke t failures such as tax support
for research and developmen t (R&D), and sys tems failures, o f wh ich
the curren t econom ic cr is is may be an exam ple. Some programmes are
more appropria te for large firms, such as local, regional and na t ional
governmen t incen t ives to loca te plan ts o f mu lt ina t ional firms, o thers
such as the US Small Bus iness Innova tion Research (SBIR) program,
the UK Small Bus iness Research In i t ia t ive (SBRf), or the Canad ian
Na tional Research Counc il Indus trial Research Ass is tance Program
(NRC-IRAP) are d irec ted a t SMEs. The challenge is for the dec is ion
makers in indus try to see the b igger pic ture tha t no t only leads to a more
com pe t i t ive env ironmen t, bu t wh ich also embeds ins titu t ional learn ing
in the innova t ion process, and moves the coun try closer to i ts econom ic
and soc ial goals.
The bene fi t to the priva te sector of ge tt in g involved in govcrnmen t

dec is ion-mak in g is be lier framework cond i t ions and more elfec t ive pro
grammes o f governmen t wh ich a lfec t the pr iva te sector and make it eas ier
to bene fi t from innova t ion.
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GO邓RNMENT

The reasons for semor o ffic ials of govemmen t l0 ge t imol湿 in mno,
a tIOn s tra teg1cs were pu t m Chapter l. There are global prob!ams th2 t
have to bc addressed. sucb as clma tc change. and there are urgenI Iocal
problems m developed counmes such as the agemg populauon. and there
~~;~roblcrns lo~rn ing_r~Ia_t,~?_ !~ _pay ing for the governmen t i nten-en tions
IO m i t i gaIC the 6nanclal crlSlS, as govemmeolS lry to mo\e cIoser to b斗

~:~~d budge ts_- E~ually ~rg~n t is the needrn s~ppo rt econom ic and social
i~i; i-a tives ar is in? fro_m _develop i_n_g countries. Go\"emmen ts ne,,d financ ial
;~~ources to deal w i th these probl_e'."s.
These objectjves canno t be addressed u-i thou t pol i t ical suppon. and

the bel ief of government tha t innova t ion provides a pa th 10 ach ie,·iag the
~bject ives. Th is mea_ns tha t the gove~~cn_t _mus t be prepared to b ring the
ne~d for an innovation s tra tegy to the legisla ture and to the people. Th is
requ ires br ie fing ma teri ~J ,_ th: mana_gemen t of in terdepanmcntal mee t ing, .
and the prepara tion of draft legisla tion deal ing w i th frame\\ork cond i 
t ions or w i th more d irect in terven t ions tha t suppor t innova t ion. Th i , is a
s i gn i fican t undertak ing for the pol icy analysts involved.

Innova tion prov ides po ten t ial for econom ic growth bu t i t also
requ ires the managemen t of a scarce bu t renewable resource. the labour
force, and all o f the programmes tha t support i t , includ ing educa t ion
and tra in ing, lifelong learn ing , imm i gra t ion. heal thcare and soc ial sa fe ty
nets. It also requ ires a cul tural change to promo te en trepreneurship and
r isk- taking, and to bring innova t ion and i ts successes. and fa ilures. in to
the publ ic d iscourse. Ano ther shi ft needed is recogn i t ion of lean ing b)
do ing, us ing and in teract ing (Lundva ll"s DUI mode) lead ing to innov
a t ion in firms w i thou t do ing R&D, to firms tha t engage in us~r innov
a t ion, and to consumers who innova te as a resu lt of th is knowledge
(Lundvall 2007).
These ac t iv i t ies, however urgen t . and soc ially valued. arc the rc,pon

s ib血y of more than one governmen t departmen t. The challenge for th己

sen ior o ffic ial is to work w i th o ther sen ior o fficials to produce an inno＼ 一

a t ion s tra tegy tha t addresses the problems and" h ich can 比 implemen ted
Th is is a s tep away from say ing tha t the implemen ta t ion of the,tra tcgy
should be managed as a whole-of-governmen t in i t ia thc. It may be suf
ficicn t to conce ive o f the s tra tegy as a whole-of-go,crrunen t act i , i ty and
then to d iv ide up i ts implemen ta t ion in a way tha t prcscr、es the au thori t y
o f the depa rtmen ts tha t have to do the work. Then. there i , the que, t ion
h~w to manage the mon i toring and evalua t ion ac t i , itie,, . and the re, is ion
~f the pol icy implemen ta tion-or of the pol icy i tself that should folio\\.
These arc opera t.ional problems tha t bur~auc~a ts should be able to sol,e
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and they could also be research topics for academ ics in the new sc ience of
innova tion pol icy ra ised in Chapter 10
There is ano ther challenge ra ised in Chapter 10 for the sen ior bureau•

cra t and tha t is innova t ion in the publ ic serv ice and, more generally, in
public ins t itu t ions. Th is is an oppo rtun i ty for governmen t to engage in
innova tion ac t iv i ties and to learn by do in g. The knowled ge ga ined can
in form d iscuss ion,vi th o ther players in the innova t ion sys tem.

UNIVERSITIES AND RESEARCH INSTITUTIONS

There is an ac tive commun i ty of scholars analys ing sys tems o f innov
a t ion al the na t ional, regional and local levels and some of th is work
was rev iewed in Chapter 2. There are papers in journals, conferences and
ins titu tes preoccupied w i th the subjec t. Some academics in fluence dec i
s ions in governmen ts bu t, is th is enough? Has the time come for a deeper
unders tand ing of the innova t ion process w i th find ings tha t con tr ibu te to
the s tra tegies of bus iness and governmen t?
The challenge for the academ ic commun i t y is the par t ic ipa t ion in

the l inked in i t ia t ives of the Sc ience o f Sc ience Policy (SoSP), of Science
and Innova t ion Pol icy (Sc iSIP) or of Innova t ion Pol icy (Sc ilP), wh ile
eon t inuing the work on unders tand ing the ac t iv i ty of innova tion

INTERNATIONAL ORGANIZATIONS

Chapler 6 looked al 1he work of the Organ isal ion for Econom ic Co
opera lion and Developmcnl (OECD) and of 1he European Comm iss ion
on 1be developmenl o f innoval ion slralcgies for OECD counlr ies. Th is
is challenging work and some ve ry good people are involved. The work
has engaged member coun tries 1hrough OECD comm i ttees, and EU
member slales through workshops and consu lta tions. The oulcome of
bolh processes w ill appear in m id-2010. It could be argued thal wha tever
lhe oulcome, the subjec1 of innova tion and the need for innova t ion s tra t
egies has been broughl in10 1he d iscourse o f sen ior o ffic ials and th is is a
necessary par t of bu ild in g an innova1 ion cu lture.

The developmen t componen t of innova1 ion slra tegics was d iscussed in
Chapter 9 and there is a role for the developmen t analys ts to ensure tha t
innova tion becomes par t of the developmen t agenda and tha t the s tra t
egies include the involvemen t of people from developing coun tries and
regions in the d iscuss ions.

A challenge for 1he OECD Innova tion S tralegy is 10 have a t leas t 1be
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same inJluence as the Technology Economy Programme (TEP丿O「lhe
OECD I t began in 1988 and produced a reporI (OECD 1992b) 心ch.
~ilh the recomme,nd~ tio~s of a H i gh:Level ?ro~p of Expens. prO\ided
thc bas is for a declaranon concerrung 1echnolo窃and the econom)
adop1ed by OECD Councd, meet ing a t mmistenal IOCl m June 1991
T'he TEP began a fler the financial cr is is of 1987 and addressed the

need for the understand ing o_f lhe interactions. be1ween 1ecbnolo gical
d~~elopmen t , 1he econo:°y _'.'~d society, _argu ing 1ha1: ·An in1egra1ed and
~~mprehensive approa_ch _of_t~i:.~or~ (s_ ind_ispensible 10 in fonned pol ic)一

~~ie~ ted decis ion-mak ing~(O_E_CD ~992b: 3). As Lundvall has no1ed. the
TEP in i tia tive of Robe rt Chabbal, D irector of the D irec1ora1e of Sc ience.
Technology and Indust ry (DSTI), in1cgra1ed lhe ideas of innova t ion
scholars and gave innova t ion pol icy as well as innoval ion s1ud ies. a new
kind of legi t imacy (Lundvall 2007). In 2009, lhe s1age is set for ano1hcr
boos t to innova tion pol icy, and a challenge to innoval ion scholars 10 go
beyond understand ing innova tion to undersland how innova1 ion pol icies
work once 1hey are implemen ted
Wh ile 1be focus has been on lhe work of 1hc OECD and of the

European Un ion (~U), there. are U~iled _Na_t i~n~ (UN) orga~iza t io~s
engaged in suppo rt for innova tion, such as the UN Educa tiona l. Sc ien1 i fic
and Cul tural Organ iza t ion (UNESCO), lhe UN Conference on Trade
and Developmen t (UNCTAD) and the UN lndus1 rial Dc\'elopmen t
Organiza t ion (UNIDO) and all of the organ iza1 ions con tribu1 ing 10
progress towards lhe M illennium Developmen t Goals by 2015. There
is also the World Bank and ils programmes. espec ially 1hose related to
capac i ty bu ild ing . There are also 1hc ph ilan1brop ic organ iza tions 1ha1
function no t unl ike in terna t ional organ iza1 ions. G iYcn 1ha t resources arc
scarce, there is a need for the people in these organ izal ions lo ialk 10 one
another.

CIVIL SOCIETY, INDUSTRY AND LABOUR
ASSOCIATIONS

Innova t ion a ffccts pcople and thc ir institu t ions. Th is 5uggcsb an actI\C
role for representa t ives of civ il socie t y, industry assoc ia t ions and labour
assoc iat ions in the innova t ion process. in policy de,elopmcn t . impkmen
tat ion and evalua t ion. A t the OECD. the Bus iness and Indus t ry Ad, isor>
Commi ttee (BIAC) and the Trade Un ion Adv isory Comm i ttee (TUAC)
have observer s ta tus and take part in Comm i ttee deba te,. The ques t ion
is the ex ten t to wh ich civ il soc iety , indust ry and labour a»oc ia t ions are
engaged in the innova t ion stra tegy process in coun t.rie,
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OFFICIAL STATISTICIANS1

Most of the expec口 tions of official s1a1 is tic ians were r, i
and 5. they followed from lhe OUICOmc ofIhe OECD g,ven m chap1ers4
where 1he emphaslS was on moving more IO OUlpu1 an:lue Sky II Forurn
IO suppon lellmg a sIOry IO Ihe pohcy commun i ty ba;?tac1 mdlcaIO”
measuremenI. on sIa1 isI ical
h is wonh go ing back to the ou tcome of 1be OECD T

Economy Programme (OECD 1992b) lO see lhe view lhenechnology and

The_~•in general _area f.or improvemen t lies in the work a imed
5ta1isdcs preVIOUSly collcc1cd 叩d analysed and publ ishcd scpaa心俨c;egralIng
cially 父ience and lechnology s1m istics, indusIrial s口1 iSl ics and y (es氏
emplo)menl Sla1ist心） ．New ind ica torsshould bedcvcloped for.cducalIOn and
归d iffusion and for in口ngible mvesImenl and i”componcnIS 岱＄已芒二
necds IO be pa id l0da1a wi th an inlCrna1ional d imcns ion in order l0 conInbulc
~o a bet ter analysis of glo_?al四 l ion Thcre IS a nced l0 collcc1 be1 tcr
human resources, espee1aUy da1a on m imng and lhc supply and dc＄之°0}
scicnlIS1S and cngineers. Morecon trovcrs ial, given lhc rulcs govemmg lhe offi．
cialcollec1ion ofsta tisucs, is thcnccd for ind ica torson firms. espccmllyMNEs
[muhina tional cnIerprises]. The indIcalOrs of long-1erm rescarch should be
improved, par1 icularly in the h igher educa t ion sec tor. (OECD I 992b:iij

The basi~ issues a~e the same, b_u t much has happened in the i ntervening
years 10 improve the unders tand ing of innova tion, of innova t ion sys tem;
and of innova1 ion s1ra1egies.

SUMMARY

Th is book has covered a lo t of ground, from s ta tis t ical measurement and
ind ica tors, chcirdcvclopmen t and their use, to the developmen t and imple
mcnca t ion and evalua t ion of innova t ion s tra tegics, us ing the OECD and
the work of the European Commission as examples.
The objec t ive of pu tt ing all of these topics in one place is to show how

they in terconnect , or should, and are all part ofan approach to bu ild ingan
innovaIion SIra tegy. Having pUl lhe pieces toge thcr, lhe book ended wi tha
work programme for the ins t i tu t ions engaged in bu ild ing innova t ion sti:31·
cgies in d~veloping and developed cou;;-Lries, and then -wen t on _to assign
s;;me homewo;k t ;; the reader,~ho works in one of these ins t i tu t ions.
Thc final task for lhe reader is to prowdc Lhe mims ter responsible for

innova t ion wi th a one-page summary of the tex t in support o~ a P~~
of devclopmg . Implcmenlmg , cvalua tmg and leammg, all rela ted to a
coheren t innova t ion s tra tegy.
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I. 0 fficlal s ta t isticlans arc r~ponS1b1c for o们c;a t s皿m ics. II. lhc reader \…阮s to know
more. there;, the In terna t ional A,soc ia t ion ofOffi 口al S ta t ist ic ian, u,bs i tc. h11 p:lft, i.cb,
n l/iao s/ .



Append ix A: Sources of informa tion

INTRODUCTION

Much in forma t ion in the tex t is drawn from var ious webs i tes wh ich have
no t been added to the References. In th is append ix the reader is guided to
the webs i tes tha t have been used. The l is t is by no means exhaus t ive, bu t
i t covers mos t of the in forma tion sources used in the tex t and prov ides an
oppor tun i ty for the reader to pursue rela ted l ines o f enqu i ry

rNFORMATION SOURCES

Comm iss ion of the European Commun it ies (CEC)

The CEC is the source for the papers rela ting to the EU lnnovauon
S tra tegy d iscussed in the tex t. Tbe s tar t ing po in t is: h ttp://ec.europa.eu/ .

Selec t a langua ge and then cl ick on'Who's Who', then on'D irec tora tes
Genera l' . The s ta rt ing po in t is DG En terpr ise and Indus try, go to
'Innova tion', and then to'Background documen ts'. Tha t w ill produce
mos t o f the CEC references in the tex t.

In add i t ion, there arc the documen ts found on the Pro lnno Europe
webs i te, \Y\VW.pro inno-europc.eu. The Pro lnno Europe in i t ia tive com
b incs analys is and benchmarkin g o f na t ional and regional innova tion
po licy performance w i th suppor t for jo in t in it ia t ives by innova t ion agen
c ies and o ther innova tion s takeholders. The s i te provides the European
Innova t ion Scorecard (EIS) and relevan t analys is

Commun ity Innova tion Survey Questionna ire

The gene ric quest ionna ire in Engl ish is taken from the OECD webs i te,
h t t p://w,Y\v.oecd.org/da taoccd/37/39/37489901.pd f

Eurosta t

． ．
Euros ta t is the S ta t is t ical O ffice o f the European Commun it ies.
In forma t ion on innova tion and research can be found a t epp.
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eurosta t.ec.curopa.c u/po rta l/page/po rta l/s truc tural_ind ica to rs/ind ica tors/
innova tion_and_rcscarch

NEPAD OST

The New Par tnersh i p for Africa's Developmen t (NEPAD) ISa programme
of the A frican Un ion (A U). I t has an O ffice o f Sc ience and Technology
(OST) wh ich promo tes the measuremen t o f innova t ion. The h istory o f
sc ience, technology and innova t ion ind ica tors in A frica was desc ribed
in Chapter 9, bu1 there is more to the s to ry and i i can be found a t mvw.
nepads t.org . Th is is the webs i te for the A frican M in is ter ial Conference
on S cience and Technology (AMCOST). Use the Documen t L ibra')'10
follow the h is tory o f innova t ion measuremen t.

NSF

The US Na t ional Science Founda t ion is well known for i ts b ienn ial
ind ica tor repo rt wh ich can bc found al: www.nsf.gov/s tn t is t ics/sc ind08/.
However, the webs i te is a very rich source o f in forma t ion and should be
explored bc forc cl ick ing on ·s ta t is t ics'a t the top and look ing for ind icn
tors. Wha t w ill no t be found arc ind ica tors o f 1hc ac t iv i t y of innova t ion.
For these, the reader mus t wa i l.
However, wh ile wa i t ing, have a look a t the ava ilable inforn1a t ion on

the new Bus iness R&D and Innova t ion Survey ( IJRDIS). Th is is found
on the webs i te o f the US Census Bureau as the Census Bureau docs the
survey in pa八ncrsh i p w i th the Science Resources S ta t is t ics (SRS J D i , i ,ion
o f the NSF. S tar t w i th the URL www.ccn、us.gov/ccon/ovcrv iew/mu2600.
h tml, and for the ques t ionna ire. cl ick on ·Quc, t ionna ircs'a t the top o 「 thc
page.

OECD

The Organ isa t ion for Econom ic Co-opera t ion and De l'elopmen t (OECD)
prov ides in terna t ionally comparable s ta t i >1 ics. anal) s is and po lic)飞ds i t-.!IO
i ts 30 member coun tries. observer coun tries. and o ther cou niries and organ
iza t ions involved in the global economy. The 11ebs i tc is w11w.oecd.org
On the webs i te.'S ta t is t ics' is on the le ft . and tha t leads to informa t ion

on manuals and on innova t ion. For the book. the papers on the mee t ing、
o f Counc il a t m in is ter ial lc l'el arc relevan t. The mos t recen t a, o f 2009, 、
www.oecd.org/mcm2009. Cl ick on'Back ground Read in g · and the ln tc rim
Repor t on the Innova t ion S tra te卧can be found. along w i th many o ther
documen ts of in te 「EST
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OST

Sources of i1,Jor11111 tio11

The Observa to ire des Sc iences e t des Techn iques s i te (OST) is: \V\V\V
obs-os t. fr/en.htm l. The OST in Paris produces ind ica tors and repor ts of
sc ience, technology and innova t ion ac t iv i t ies in various coun tries

S ta t ist ics Canada

The URL 10 access the webs ite is: www.s ta tcan.gc.ca. On the s i te, there
can be found survey ques t ionna ires in Engl ish and in French, along w ith
an ex plana t ion o f the survey me thodology. The rou te to the innova t ion
surveys is prov ided in Append ix B. In add i t ion to in fonua t ion on surveys,
the s i te provides access to publ ica tions and analytical work. Some of th is
is d iscussed in Append ix B

RICYT

The Ne twork on sc ience and Technology Ind ica tors - lbera-Amencan
and In ter-Ame rican (R .ICYT) is the forum for innova t ion ind ica tors in
La t in America and the Car ibbean. The webs i te is: \V\V\V.r icyt.org and
the Bogo ta Manual is ava ilable a t \V\V\V.ricyt.org/in ter ior/d i fus ion/pubs/

bogo t a/bogota_cng .pd f. The s i te prov ides a l ink to the Span ish l i tera ture
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INTRODUCTION

The purpose of th is append ix is to provide examples of analyt ical acu, 1-
t ies related to innova t ion wh ich can be undertaken by those \\i th acce,s to
the data or those able to commission such work as part of pol icy anali ,is.
The examples are drawn from work tha t has been done o\'er the years a t
Sta t ist ics Canada, and in other insti tu tions, and could easily be repl ica ted
in other statis t ical o ffices. Given the his tOr)'of the subject , research and
developmen t (R&D) s ta t ist ics are over-represented, bu t formal knowledge
crea t ion rema ins an importan t innovat ion act ivi ty wh ich may lead to
mnova t1on

DATA PROJECTS

Propensi ty to lnnomtc Compared 、vith the Propcnsil)· to do R&D

The h igher propens i ty to innovate, compared wi th 1he propen,i t ) to do
R&D, in a popula t ion offirms has already been d iscussed in the tex t. The
propensi ty to innova te is measured in the Commun i t y Innovat ion Suney
(CIS) or CIS-l ikc surveys. There are three ways to me心urc the propcn,ity
to do R&D. The R&D propensi t y reponed in Uhrbach (2009) is based
on responses to the generic CIS quest ion 5.1 and does not d i>tingui,h
between con t inuous and occasiona l. The rc,ults. presented in Tabk 4.1 in
Chapter 4, are for a three-year per iod and may have a large componen t
of occasional R&D performers. An a lterna t ive is to u沁 the CIS 4ue,
t ion 5.2 wh ich seeks R&D expend i ture informa t ion for one)Car only.
To get the propensi ty, i t would be a matter of tak ing the count, of finn、
tha t responded, rather than the expend i ture data. and then produc ing the
popula t ion es t ima te for the percen tage of firms that do R&D. The th ird
method is to use the R&D sun·ey of the coun t ') wh ich will follow FrJ.SCat i
gu idel ines and would be expected to produce a smaller estima te. for the
same set of popula t ion restrict ions, than the innova t ion sun·ei .

/75
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The reason for hav ing a good es tima te o f the d i fference be tween the
propens i ty to innova te and to do R&D is to unders tand how large is the
po pula tion o f finns tha t innova te bu t do no R&D. Innova t ion is abou t
conve rting knowledge to value and the pol icy in terven t ion to suppo rt
non-R&D perform in g firms is d i fferen t from tha t for R&D pcrfonners. It
is more a ma tter of fac il i tat ing knowled ge transfer than jus t applying for
an R&D tax cred i t.

Geogra ph ical Est ima tes of Innova t ion Ac t i叩

Geography mauers. S ta tes or prov inces have d i fferen t h is tor ies, cul tures
and industr ial s tructures and the ir governmen ts wa nt to see innova t ion
es t ima tes for the ir own regions. Th is has impl ica t ions for survey cos t ,
responden t burden, and for sun•ey me thodology. The cos t and burden
issues arc s tra i gh t fonvard. The smaller the region for wh ich s ta t is tics
are to be produced, the larger the sam ple; and the larger the sample, the
grea ter is the cos t to the survey organ iza tion and the burden on the popu
lation. The reader should kee p in m ind tha t respond ing to a survey is a tax
on the resources of the firm, espec iall y when i t is compulsory . The survey
me thodology is ano ther ma iler.
To produce regional s ta tis t ics, the un i t be ing surveyed mus t have a

loca t ion for indus trial ac t iv i t ies be ing performed. In North Amer ica, th is
is the es tabl ishmen t (S ta t istics Canada 2007), a lthough an es tabl ishmen t
can have more than one loca t ion. Be ing able to survey a t the es tab lish
men t level assumes a bus iness regis ter tha t con ta ins charac ter is t ics of the
firm and of i ts es tabl ishmen ts w i th su flic ien t de ta il to su pport the draw ing
o f a sample. Almos t all small and med ium-s ized en terpr ises (SM Es) have
one loca t ion and one indus try class ifica t ion. Larger firms can have more
than one es tabl ishmen t , w ith d i fferen t es tabl ishmen ts class i fied to d i ffe 『en t
indus tries, and be in g in d i fferen t loca t ions. These issues are d iscussed in
the in troduc t ion to the North Ame rican Indus try Class ,fica t ion Sys tem
2007 (S ta t is t ics Canada 2007). The survey me thodology for the S ta tis tics
Canada Innova t ion Survey 2005 is described on the S ta t is t ics Canada
webs i te.'

Some Questions abou t R&D

R&D is an innova t ion ac tiv ity and one 1ha1 a tlrac ts a 101 o f a t1cn1 ion m
lhc•prcss and pol icy in terven tion by govcrnmcnls. The innoval ion meas
urcmcnl prac1 i1 ioncr, or pol icy analysl, should know aboul how R&D is
d is1 ribu1ed in lhc ir counlry. If 1hey cannol gel answers 10 1hc quesl ions
1ha1 follow, 1hcy should ask why nol
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Table B. I Number ofR&D performers and R&D expenditures h;
perJormmg ('omp(llly rCICIIII心1二e, 2005

Revenues亿C Number % o f to tal M ilhom of ¾ o f to tal
dollars

Non-commercial 19 0 I 186 I 2
finns

Less than I m ill ion 7303 383 1060 67
1.0-99 m ill ion 8153 42.7 2397 152
10巳9.4 m ill ion 246) 12.9 1775 11 2
50.0-99.9 m iilion 459 2 .4 1038 66
100.0一399.9 m ill ion 432 23 2386 15.1
400.0 mill ion or more 258 I4 6949 廿0
To tal 19087 1000 15791 100.0

Sou,ccc S口 t i st ics Canada (2009)

'!_istribu ti_on of R&Dyerformers
The d is tr ibu t ion in Table B.I shows tha t 38 per cen t o f R&D performers
made less than SI m ill ion in 2005 and they ac-coun ted for 7 per cen t o f
the to tal in tramural R&D expend i ture. Th is is con tras ted w i th firm 、 tha t

make SIO m ill ion or more, wh ich accoun t for 19 per cen t o f pcrfom1ers,
bu t perform 77 per cen t of the value o f the R&D. The impl ica t ions o f
such a d is tribu t ion are tha t small perfonners o f R&D may need d i lferen t

in terven t ions from those needed to suppor t R&D in large firms
In Canada the Sc ien t 币c Research and Exper imen tal Developmen t

(SR&ED) programme prov ides a re fundable tax cred i t of 35 per cen t
to R&D performers tha t are small Canad ian firms and a deduc tablc tax
cred i t of 20 per cen t to all the res t. Tha t is an example of a d i lfcrcn t ia tcd
in terven t ion to suppor t R&D. A fter the do t com collapse in 2000 argu
mcn ts were pu t tha t the tux credi t should be re fundable for all fim1s. The
mo t iva t ion for th is was tha t some large firms d id no t have ta心blc rc,cnuc
for some years and could no t use the tax crcd几

A rela ted observa t ion is tha t R&D performance is concen tra ted and the
top 75 performers in Canada accoun t for abou t 50 per cen t o f the R&D
performed (S ta t is t ics Canada 2009). Th 飞sugges ts tha t talk ing to the to p
75 firms m igh t be a firs t s tep in address in g R&D pol icy quest ions

How pers isten t are R&D performers?
In a s tudy publ ished in 2006 (Schcll ings and Gau lt 2006), a panel o f R&D
performers was cons truc ted from the da tabase used to publ ish annual
cross-sec t ional da ta. The period of the s tudy was n ine years and there
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were abou t 3 I 000 firms in the pane l. Over tha t period, abou t 10000 R&D
performers were iden t i fied each year.
The R&D performers were class i fied by performance s ize and the

s tr iking s ta t is t ic was tha t 64 per cen t o f the firms in the panel performed
less than SI 00000 o f R&D, no t enough to pay a full 一time enginee r. The
second s ta t is t ic of in teres t was tha t 25 per cen t of the panel performed
less than S100000 and were presen t for only one yea 「and 41 per cen t
were presen t for one or two years. Th is sugges ts tha t the occas ional R&D
performer is dom inan t in Canad ian s ta tis t ics and th is has impl ica t ions
for pol icies to promo te R&D performance as pa rt o f the innova t ion
process.
The same pa per looked a t the surv ival as an R&D performer for firms

tha t en tered the panel, accord ing to the ir performance s ize. For those
firms perform ing less than SI 00000, mos t had van ished by the end o f n ine
years bu t a small percen tage had become large R&D performers. Were
such a study ever repea ted, i t could be complemen ted by case s tud ies to
unders tand the fac tors tha t suppor ted the grow th of R&D perfo兀nance in
those cases where i t took place.

R&D in tens ity
R&D in tens i t y is the ra tio of the value o f R&D performed by a firm
to i ts revenue. Th is ra t io varies w ith the indus try in wh ich the R&D is
performed, and i t has been sugges ted tha t it is rela ted to the l i fet ime o f
the products produced by the industry. Size is an im portan t fac tor in i ts
in terpre ta t ion as can be seen from Table B.2.

R&D performers in the smalles t revenue s ize class, espec ially when
they are s tar t-up firms, w ill have a h igh ra t io. Th is falls as revenue size

Table 8.2 Currell/ i111ra11111ral R&Dexpe11di111res as a percen tage of
perform ing company reve1111心，byperfor111 i11g company remwe
size. 2005

2003 2004 2005 2006

Revenue s ize I 8 1.8 I 7 I 7
Less than I m il lion 454 485 387 38 I
1.0-9.9 m ill ion 88 75 77 7.2
IO0-499 m, llion 35 36 32 3.6
50.0-999 m i llion 27 27 3 I 2.8
100.0-399.9 m i llion 26 29 27 2.5
400.0 m i llion or more 11 I 0 I 0 1.0

So t1rrc S ta t istics Canada (2009).
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increase~, and _in ~anada the mid-range firms a t tra.ct takcowr b ids from
foreign firms. As the s ize goes up, the ra t io goes do,vn
Tbe sta'.(s t ic _is _us~? C,o~ the c~':'pa ri_son of the beha,·iour of fore i gn and

domestlcaIly conlrol1ed firm> Thcre 15 a casc for domg the compmson
by s ize class_ a_s the s ize d is t ribution of foreign-controlled firms is d市erenl
from tha t of the domes t ic ones

How do Firms Grow?

The paper by Bord i c t a l. (2004) goes beyond paper or electron ic sur. e, 10
include in terviews and analysis of lhc find in罕．The paper looks a t gro;nh
factors and these should be reviewed wi th the question in mind ;;f ho\\
publ ic policy could promo te growth. The find ing. hjghl igh1ed in 1he tex t. i,
1ha t there are some firms where grow th is not an objectiw. There are m:,n~
reasons for t his. bu t they should be understood before launch ing a 字0邓h
or'gazelle' promo t ion.
The URL for the s tudy is: ""'"'双a1can.gc.calpub /8of0006'1

88 ffi006x200402 I -eng.pdf. If the subject is of in ter芍t. on the s i te. cl ick on
'Pub Jjca tions· and search by name of any of 1he au thors.

Linkages

An early experimen t wi th bibl iome trics ga,·e ri,e to a paper "h'ch sbo芍

the l inkage be tween ins t ilu t ions and regions based on a b中! ion飞t r'
da tabase tha t could associa te a geograph ical loca t io :i wi th an a~1l!o了

name. This showed viv idly how academic collabo己 t ion 100k pLce i :i
Canada, and it could be repl i也ted else" here. The e飞 匹rimen t " "" 心

successful tha t i t gave rise to the Obsen·ato ire de,,cien立s et c~, tC!c~
nologies wh ich con t inues to produce bibl iomel ric prod匹飞． 可e 认如． 飞
is W\\'\\'.ost.uqam.ca/Obser过toire/tab心56n.'.lngu平 'cn上SD伞盘．
aspx.
The paper tha t gave rise to i t is Da ＼皂non e t a l. (19911). T卜e LRL i,

\\'\VW.Sla tcan.gc.ca/pub/88f0006灶88f0006, J 9980 I()..eng． 匹f．

Other Topics

The reader is encouraged to search by topic to find paper, o：： 中 严

Searching for Anderson. Apr i l. Bord t 丘rl. 切DT.0. RO'-'. Y.立立o:
Sciadas 阳II provide a number of p叩er, 1ha t co已d 区 勺;, o<l .=.'. 础h
current da ta.
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OTE

I. On thcs ite. w叩，如tean.gc.ea, cl ick on'Science aod 匹hnolo砑 ，n the'几owse by box,
then cl ick on •Defin i tions, data sou心and methods'. wh ich is on the le ft of the pa_g,
Wh ile naviga ting to the su六ey methodology. pause to no te the mious class i fica tion
systems, includ ing the Nonh American Indu stry Class i fie-at ion System (N/\ICS). The
material on sumys and on class i fica t ions should equ ip the ,cade, w i th enough kno•l
edge to ask infom,ed quest ions of thei, own sta t istieal office o, ,esea ,ch in sti tute



References

AAAS (2009),'Special Sec t ion: Complex Sys tems and Ne tworks. Scien ，也

325, 405-32.
An116, Gu illermo (2006),'An Overview of La t in American Innova t ion

Surveys', in W ill iam Blankley, Ma rio Scerr i . Neo Molo tja and Imraa□
Saloojee (eds), Measuring /111wmr io11 i11 OECD and /I'011-0ECD
Coun tries, Cape Town: HSRC Press, pp. 141-61.

An tal, Bertho in Ar iane, Mc inolfD icrkcs. John Ch ild and lkuj iro Nonaka
(2001),'Organ iza t ional Leam ing and Knowledge, Re flec t ions on
the Dynam ics of the Field and Challenges for the Fu ture' . in M.
D ierkes, A. Bc tho in An tal, J . Ch ild and I. Nonaka (eds). Handbook
of Organ i卫tional Le盯11 i11g and 凡101 .-ledge, Oxford: Ox ford Un i,·ers i ty
Press, pp. 921-39.

Arundel, An thony (1007),'Innovation Sun-cy Ind ica tors: Wha t Im pact
on Innova tion Pol icy'!' in OECD. Scie11 （飞，Tec/1110/og)'and /111,orn1 io11
Indica tors in a Changing World: Responding to Po licy Nee<ls. Paris:
OECD, pp.49~64.

Aru_ndel, An thon y, Ca tal ina Bordoy and M inna Kanerva (2008,).
Neglected !1111ova tors: How Do /n11om tire Firms （加（Do 1101 P.•rform
R&D ltmovare? Resu lts of011 A11alysis,,Jthe /11110加rome/('r20(/7 SII八 （＇）

215, INNO-Mc tricsThcma tic Paper, 31 March
Arundel, An thony, Ca t i Bordoy, P ierre Mohnen and Ke i th Sm i th (1008b).
'Innova t ion Surveys and Pol icy: Lessons from the CIS', in Cla ire
Nauwelaers and Rene W in tjes (eds). /mwra tian Policy i11 Europe.
Meas11re111e111 aud Stra tegy, Cheltenham. UK and Nonhampton. MA.
USA: Edward Elgar, pp. 3-28

Arundel, An thony and V扣Sonn tag (1999). P”“erII5 (J AdIUIIml
Ma111ifact11ri11g Tech110/ogy (AMT丿Use in Ca11adia11,\lum,J,uwring
/998AMTS11八 飞:1• Results. Ca talogue no. 88FOO 17M IE. no. I 2. Ott a>\3

S ta tis t ics Canada.
A tk inson, Robe rt D. (2004). The Pas t mu/ F11111rc,,JAmeriw', Ewmm1,1

Long Wa l'es of /1111ora tio11 tha1 Po irer C_rch•., of Gru11·tlt . Che ltenham.
UK and Northamp1on. MA. USA: Edward Elgar.

A tk inson, Rober t and Howard W ial (2008).'Cr<a t ing a Na t ional
Innova t ion Founda t ion·. Issues i11 SL'i eiu-e am/ Tl'<imology. Fall.
75-84

181



； 乞2 I亿f“”“

九年 J之5 一声 （2/年）合Promoting /n,，心ion in De1·eloping Councri釭
A C心p匹I Frame,切rk, Po阮y Res也rch Working Paper 0-3097,
酗ir.g1-0n, DC: World Bank lnsti tu比 ．

A吐冗九， Jean-Em:（如） ， · fnnova1 ionSy础ms in Emergingand Developing
丘加om芦 in William Blankley, Ylario 远rri , Neo :\1olo1ja and
lmr罕n Saloojee （述） ，Me"吵1g fIIIIOI讥ion in OECD and Non-OECD
G血／r妇，CapeTown: HSRC Press, pp, 141 -62.

Au riol, Laudel ine (2007)' 扣In terna t ional Mob血y of Doctora te
Holders: Firs t Resul ts and Me thodological Advances', in OECD,
Scie11ce, Technology and /111101叽io/I IIIdi'”(ors m a ChaIIgmg Worl止
f缸ponding to Policy Needs, Paris: OECD, pp. 193立12

Ayres, R,U, (1978), Resource, £nvironmem a11d £co110111ic: Applicacio11s of
t//e Ma(criu/I丘 rgy Balance Principle, New York: J . Wiley & Sons

Ila立ko, Tade心z (ed.) (2009), The F11111re of Science and Technology and
f1movutio11 Indica tors w,d the Challenges In,plied, Warsaw: Ins ti tute of
Econom ics, Pol ish Academy of Sciences.

Barber, Douglas H. and Jeffrey Crcl ins tcn (2009), U11dersta11di11g the
Disappearance of 肋rly-Scage and Start-Up R&DPerform ing Firms,
Toron to: Impac t Group,

BEA (2007), Research and De l'elop111e111 Sare/lire Accoun t, 2007 Satellite
Accoum Under.,cores /111por1011ce of R&D, BEA-07-48, Wasl1ington,
DC: BEA 今

腔ll ie, Alan (2009), False Eco110111y: A Surprising Eco110111ic History of（如

World, Toron to: V ik ing Canada,
Bernste in, Alan, Vern Hicks, Peggy Boorbcy, Terry Campbell, Laura

McAulcy and Ian D. Graham (2007),'A Framework to Measure
the Impac ts o f Investments in Hea lth Research', in OECD, Scie11也
Tedmo/ogy and I,111ova1io11 lndica /Ors in a Changing World: Re,ponding
co Policy Neetlr, Paris: OECD, pp. 231-50.

Blankley, W i lliam, Mario Scerr i , Nco Molo tja and Imraan Saloojee (e出）

(2006),MC(/S/IriIIglIIIIOra( io/1 切OECD andNon-OECD Coun tries, Cape
Town: HSRC Press

Bl ind. Knu t , Jakob Edler, Luke Georgh iou, Elvira Uyarra, Deborah Cox,
John R igby and Yanuar Nugroho (2009), Mo11irori11g and Eralumio11
M呻呻logyfor the EU Lead Marker l11 itia til-e, A Concept Deve/op111e11/鲁

F加I Repor t, Manchester: Manchester Ins t i tu te of Innova t ion Research.
Un ivers i ty of Manches ter.

Block, Car ter and Vlad im ir Lopez-Bassols (2009),'Innova t ion Ind icators',
in OECD, /111wra tio11 in Firms: A Miaoeco110111 ic Pcrspec til'e, Pa ris:
OECD, pp, 21-68.

BM BF (2006), The High-Tech Stra tegyfor Germany, Bonn and Berlin:
BMBF



R吹作1/CCS 183

DMDF (2008a), Bwulesberich t Forsc/11111g 1111d b111ornt io11 2008. Bonn and
Berl in: DMBF.

DMDF (2008b), Strengthening Germanr'.1· Role in the Global 凡IO11/（，如

Society , Bonn and Berl in: BMBF
DMDF (2008c), JO These11 j订r CIII S/arkcs IVISSC/II.chaf1SS) .I．比111 im ll'elt 

weite11 Weubewerb, Demands 011 Research Lan小cape.I'1111der Changing
Framework Co11dit io11s, Me111orand11111, Bonn and Berl in: BMBF.

Boden, Mark and Ian Miles (eds) (2000), Sarices aud tile K1101rletlgc
Based Eco110111y, London: Con t inuum

Bord i , M ichael, Lou ise Earl, Charlene Lonmo and Robert Joseph (2四） ．
C加racterist ics ofFirms that Gro1rfro111 Small to Medium S亡',Gro11·th
Factors-lnteniewsandMeas11rability, Ca talogue 88F0006XfE2004021.
Ottawa: S ta t istics Canada.

Dord t , M ichael, Jul io M iguel Rosa and Johanne Boivin (2007), ·Science.
Technology and Innovat ion for Susta inable Developmen t: Towards a
Concep tual Framework', in OECD, Sci£'11ce, Tech110/ogya11d [11110rat io11
lndica1ors in a Changing World: Responding 10 Policy Ne心．Paris·
OECD, pp . 251-68

Drown, Lawrence D. Thomas J . Plewes and Ma百sa A. Gers tein (eds)
(2005), Measuring Research and Derelop111e111 Expe11di111res in the US
Eco110111y, Panel on Research and Developmen t S ta t ist ics a t the Na t ional
Science Founda t ion, Comm i ttee on Na t ional Sta t ist ics. D iv is ion of
Behavioral and Social Sciences and Educa t ion. Wash ing ton, DC

Na t ional Academics Press.
Business Week (2008).'Can America Inven t i ts Way Back'. 11 Sep tember
Carlsson, Do (ed.) (1997), Tecltnologiml Systemrnnd /11d11.wrial Dynamic, ,

Boston, MA: Kluwer Academ ic Publ ishc「s.
CCA (2009a), Report i11 Foc11s. /111wrnt io11 mu/ B11si11ess S11”“屯J II',I)

Canada Falls Shon. Ottawa: Council of the Canad ian Academies."ww.
scienceadv ice.calinnova t ion.html.

CCA (2009b), I11110rat io11 a11d B叩IICSI· Stra1rg)”III) C“”“'/a F， tl/s ShorI
Ottawa: Counc il of the Canad ian Academ ies. "'"w.scienccad, ice.ca/
innova t ion.htn1I.

CEC (2005), Proposal for a Decision of th<'£11rvpea11 P11rli11me111 1111d
如COIIIICII ES/obhs/IIIIg (1 Compe/1/Il('/ICSS UII(l lt/IIO1(tII0/t Fr(I/IIcwork
Programme (2007-2013丿 ．COM (2005) 121 F ina l. Brussels: Comm ission
of the European Commun i t ies

CEC (2006a), Creat ing cm /1111urnt ire Europe: Report ~「 加lIIdcprml”“
Exper t Group 011 R&D and /r11wm1io11 fol/011·i11g t加 l/a111pto11 Court
Summi t , chaired by Mr Esko Aho. Bru,sels: Comm ission of the
European Commun i t ies

CEC (2006b}, P1111i11g K11111rledge i11to Practi, ·,•: A Bruad-Bmcd l111wrat io11



184 Refe“'ICCS

S1ra1egyfor 1he EU, COM (2006) 502 final, Brussels: Comm iss ion of the
European Commun i t ies.

CEC (2007a), M如em, Rei•iew oflndusrrial Policy: A Co111rib111io11 /0 !he
EU's Growi/1 andJobs Srra1egy, COM (2007) 374, Brussels: Comm iss ion
of the European Commun i1 ics

CEC (2007b), A leadMarkel /11i1 imivefor Europe, SEC(2007), 1729,1730,
COM(2007) 860 final, Brussels: Comm iss ion of the European
Commun i ties.

CEC (2007c), To ll'arcls a European S1ra1egy in S11ppor1 of f111101•a1io11 in
Services: Challenges and Key Issues/or Fu111re Ac tions, SEC (2007) l059,
Brussels: Comm iss ion of the European Commun i t ies.

CEC (2007d), Removing Obswcles to Cross-Border lnvesr111e111s by Vel/lure
Capiwl Funds, Brussels: Comm iss ion of the European Commun i t ies.

CEC (2008a), Towards World-Class Clus ters in the European Union.
Implemen ting the Broad-Based lnno l'ation Stra tegy, SEC (2008) 2673,
Brussels: Comm iss ion of the European Commun i t ies.

CEC (2008b), Annex 10 the Co111111un ica tio11fro111 the Commission. 'Towards
World-Class Clusters in the European Union: !111ple111e11 ti11g lire Bro血
Based /111,01·ntion Stralegy', COM (2008) 652 final o f 17.10.2008,
Brussels: Comm iss ion of the European Commun i t ies

CEC (2008c), AII /ndmmal Proper(y Rig/1/s S(rd fegy/or EIIrope, COM
(2008) 465 final, Brussels: Comm iss ion of the European Commun i ties

CEC (2008d), To ll'ards an Increased Co11 trib111ion/ro111 Sia呻rdiza1ion to
/111101心tio11 in Europe, COM (2008) I 33 final, Brussels: Comm iss ion of
the European Commun i ties.

CEC (2008e), Action Plan 011 the Sustainable Co11s11mptio11 and Production
and Sus tainable Industrial Policy, COM (2008) 397 final, Brussels:
Comm iss ion of the European Commun it ies

CEC (2009a), Design as a Driver ofUser-Ce111ered /11nova tio11, Comm iss ion
S ta ff Working Documen t SEC (2009) 501 final, Brussels: Comm iss ion
o f the European Commun i t ies.

CEC (2009b), Ma instreaming Sustainable Development info EU
Policies: 2009 Re1•iew of the European Un ion Strategyfor S11s/a inable
Dei•elop111e111, COM (2009) 400 final, Brussels: Comm iss ion of the
European Commun il ies.

CEC (2009c), Re l'iewing Co1111111mily /11110 .-ation Policy in a Changmg
World, COM(2009) 442 final, Brussels: Comm iss ion of the European
Commun i t ies.

CEC IMF OECD UN World Bank (1994), System ofNa1io11a/ Accou111s
1993, New York: Un i ted Na t ions

CES (2008a), De1•elop111e111 ofa Handbook 011 Derfriug Capital Measures
oflnlel/ectual Properly Products, Conference ofEuropean S ta t istic ians,



References 185

JomI UNECE/Eurostat/OECD Mcet ing on Nal ional AccounlS. Apnl,
ECE/CES/GE.20/2008/5. Geneva: CES.

CES (2008b), l993 SNA Update I.Isuer. ResearclI UII[l Doelopme/lI.
ECEICESIGE.20/2008113, Geneva: UN Economic and Social C~unciJ.
Economic Commission for Europe, Council of European Sta t is t icians

Chesbrough, Henry (2003). Open /1111oratio11: The Nell" /mperatire
for Crea ting and Profit ing from Tec/1110/ogy. Bos ton, MA: Harvard
Universi ty Press.

Christensen,CM. (1997), Thel11110 1"atorsDilemma: WhenNell"Tee/molog比．1·
C(/use Great Firms to Fail, Boston. MA: Harvard Univers i t y Press.

Chris tensen, Clayton M. (2008),'Foreword: Reflec t ions on Disruption·,
in Scoll D. An thony, Mark W. Johnson, Joseph V. Sinficld and
El izabe th J . Altman (eds), The ll111orn1or"s Guide to Gro1.-1h: Pu11i11g
Disruptive /1111o l'at io11 to Work, Boston, MA: Harvard Bus iness Press,
pp. Vil-XIV.

Coll ier, Paul (2007), The B0110111 Billion. Why rhe Poorest Countries Are
Failing and What Can Be Done Abo111 It, Oxford: Oxford Un ivers i t y
Press.

Coll ier, Paul (2008),'The Poli tics ofHunger: How Illusion and Greed Fan
the Food Crisis', Foreign Affairs, 87(6), 67-79.

Conference Board (2008). Workshop 011 Devel[Jping a Ne ll" N(l{iona/
Research Data hifrastr11c111re for the S111dy of Organi二a/IOI/S (/I/d
/1111ova tio11: Workshop Report , Wash ington, DC: Conference Board.

Counc ilofScicnccandTechnology, Japan(2008). To,rardtheR劝抄rcOIICII/
。,JScience and Technology Diplomacy. Preliminary Translation. 19 May
2008, Tokyo: Council of Science and Technology.

Dahlman, Carl J . , Jonna Rou11 i and Pekka Yla-Antt ila (eds) (2006).
彻／and as a 彻ow/cdg(, EC0/IOII/y. ElCIIIC/1/S OJ SIICCCAs a1/(I L心．SOILI.
learned, Wash ington, DC: World Bank.

David, P.A. (1993),'Knowledge, Property and the System D}'llamics of
Technological Change', in World Bank (ed.). Pr()(ml/1/g,. oJtl/(, World
Bank A111111al Co吹rence 011 Derel()p111e111 Eco11u111ics 1992. Wash ington
DC: World Bank, pp . 215-48

David, P.A. and D. Foray (1995),'Access ing and Expand ing the Sc ience
and Technology Knowledge Base", ST/ RCI•iell". 16, 13-68

Davi gon, Lou is, Yves Gingras and Beno i t God in (1998), Kn()\,·ledge F/011·s
i11 Canada t1s Measured by Bib/iometrics, Ot tawa: Sta t is t ics Canada

de Jong, Jeroen P.J . and Eric von Hi ppe! (2009). User lnnowuion in D111小
H/gh-Tech SMEs Freq/ICIICJ , NomrC,l/1d Tr,l/IsJCr /o PrudIICcrj . MIT
Sloan School of Managemen t Work ing Paper no. 472牛09, Cambridge.
MA: MIT.

de la Mothe, John and Dom in ique Foray (eds) (2001). K110 11"!e~驭



186 References

Ma11age111e111 in the b111ova tia11 Process, Bos ton, MA: Kluwer Academ ic
Publ ishers.

DFID (2008), Research Stra tegy 2008-2013, London: DF!D
D iamond, Jared (1997), G1111s, Germs, and Sieel, New York: W.W

Norton.
D ierkes, M. (2001),'V is ions, Technology, and Organ iza t ional Knowledge
An Analys is o f the In terplay be tween Enabl ing Factors and Triggers of
Knowledge Genera tion', in John de la Mothe and Dom in i que Foray
(eds), Knowledge Ma11age111e11 t in 1/,e ln11ova tio11 Process, Bos ton, MA:
Kluwer Academ ic Publ ishers, pp . 11-42.

D ierkes, Me inol f, Ar iane Ber tho in An tal, John Ch ild and lkuj iro Nonaka
(eds) (2001a), Handbook of Orga111二a t io11a/ Leam i11g and Knowledge,
Oxford: Oxford Un ivers i ty Press.

D ierkes, Me inol f, Marcus Alex is, Ariane Bertho in An tal, Bo Hedberg,
Pe ter Pawlowsky, John S topford and Anne Vonderste in (eds)
(2001 b), The A111101ated Bibliography of Orga11i:a tio11al Le叮11 i11g and
Knowledge Crea1io11, 2nd edn, Berl in: W issenscha ftszen trum 13erl in fur
Sozial forschung (WZB).

DfUS (2008), /1111om1io11 Na tion, Department for Innova t ion, Un ivers i t ies
and Sk ills, Norw ich: HMSO.

Dodgson, Mark and Roy Ro thwell (eds) (1994), The Handbook ofl11d11s1rial
/1111oi-a1io11, Aldcrsho t , UK and Ilroo kfield, VT, USA: Edward Elgar

Ducharme, L.M. and Fred Gau lt (1992),'Surveys of Manu factur ing
Technology' , Science and Public Policy, 19, 393-9

Dyson, Freeman (2007),'Our B io tech Fu ture', New York Rev iew ofBooks,
54(12), 4-8.

Earl, Lou ise (2002),'Pu tt ing Your Money where Your Mou th ls: Us ing
Knowledge Managemen t Prac t ices to Des ign a Knowledge Managemen t
Survey', /111101,{/ tio11 A11alysis B11/le ti11, 4(1), Ca talogue 88-003-XlE, page
I 1, Onawa: S ta t istics Canada.

Earl, Lou ise (2003),'Are we Managing ou「Knowledge? The Canad ian
Experience', in OECD, Meas,1ri11g K11owledge Ma11age111e111 i11 the
Busi11ess Sec/or: First S1eps, Par is: OECD, pp. 55-87.

Earl, Lou ise and Fred Gau lt (2003),'Knowledge Managemen t : S ize
Ma ilers', in OECD, Measuri11g K11owledge Ma11age111e11 t i11 the B11si11ess
Sec/or: Firs/ Steps, Paris: OECD, pp. I 69-86.

Earl, Lou ise and Fred Gau lt (2006), N111 io11al /n11ova tio11, !11dicators
a11d Policy, Che ltenham, UK and Northampton, MA, USA: Edward
Elga r.

Edler, Jakob and Luke Georghiou (2007),'Public Procuremen t and
Innova tion - Resurrecting the Demand S ide', Research Policy, 36,
949-oJ .



Refe比1/CCS 187

Edqu is t ,
Charles (I 997), Systems of ln11ora t io11. Technologies. lmtitll/1011s

a/Id Orga/l/za tions, London: P in tcr.
EdqulSI,;,~_ Charles (2004),'Systems of Innova tion: A Cri tical Review of the

S ta teof the Art ' , m J Fagcrberg, D Mowery and R Nelson (cds). T加

O;ford Handbook_'!:[ !111~1•atio11,~0x for?:.Oxford_ Uni,v~rs i t y Pr;ss:
Elli;,'s imon (2008),'~he Curr~n.t S ta t ~ ~f (':.':.'.'~.'.! t ional Sc ience S ta t is t ics

i;·Africa', African Statistical_Joumal, 6,_177-89
Execu tIve O ffice of the Pres idenI (2009), A Strareg) for Amenra/I

fnnovarion: Driving To,rards Susta in的le Gro,rth and Quality Jobs.
Wash ington, DC: Execu t ive Office of the Prcs iden t/NEC/OSTP.

Fabl ing , Richard (2007),'How Innova t ive are New Zealand F irms0
Quan t i fying and Rela t ing ()rganiza t ional and M.arke ti n_g_ Innova t ion
to Trad i t ional Science and Technology Ind icators', in OECD, Science.
Technology and lnno i•a t ion Indicators in a Changing World: Responding
10 Policy Needs, Paris: OECD, pp. 139~70

Fagerberg, Jan, Dav id C. Mowery and R ichard Nelson (eds) (2004), T.加

O,eford Handbook oflnno i•a tion, Oxford: Oxford Un ivers i ty Press.
Farmer, Doyne J . , W曲am Br ian A rthur, Jess ika Tranc ik. Douglas
H. Erw in and Wa lter W. Powell (2007), Modelling the Dynamits of
Tec/1110/ogical Evolurion. NSF Proposal, Wash ington, DC: NSF. hnp://
1V\V\V.nsf.gov/sbe/scis i p/sc is i pnewsl.pd f

Flo rida, Richard (1998),'Cal ibra t ing the Leaming Region·, in John
de la Mo thc and G illes Paquet (eds), Local and Regional S)如I/IS of
Innovation, Boston, MA: Kluwer Academ ic Publ ishers

Flor ida, R ichard (2002), The Rise of the Creutfre Class: And I, (J11·
It's Transforming Work, Leisure. Comr111111 i1y and £\'er)如，L ,Jc，
Ph iladelpb ia, PA: Bas ic Books.

Foray, D. (2004), The Economics ofKnowledge, Cambridge, MA: MIT
Press.

Foray, Domin ique (2007),'Enrich ing the Ind ica tor Base for the
Econom ics of Knowledge', in OECD, Science, Tec/1110/ogy and
f11novatio11 Indicators in a Changing World: R l'sponding ro Polil')
Needs, Paris: OECD, pp . 87-100

Fo.'.res ter, J.W. (1971), World Dynamics. Cambr id ge. MA: Wrigh t-Allen
Press.

~orres ter, J.W. (1982),'Global Modell ing Revis i ted·, F11111res. 14. 95-110
Frank_c, N. and S. Shah (2003), ·How C~mmun i t ic; Suppo rt lnnova ti 心

'."';c t iv i_t ies: An Explora t ion of Ass istance and Shari~g Among End
Users', Research Policy, 32(1). 157-78.

Fr~?ke_, N_. and Eric vo~ ·H i pp~I (2003), ·sa t is fying He terogeneous User
i:::eeds v ia Innova t ion Too fk-i ts: The C~se ofA·pa;he S心urI t y So i.twar心
Research Policy, 32(7), 1199-1215



188 Referenc心

Freeman, C. (1987), Tec/1110/og)'Policy and Econom ics Performance
Lessonsfrom Japan, London: Pin te r.

Frecman,Chmand LucSoe1e(2007),'DevelopmgSclenceandTechnology
and Innova tion Ind ica tors: The Twen ty-F订SI Cemu ry Challenges', m
OECD, SC/ence, Tec/mo/ogy and IIIIIOI'a/IO/I III(hca/orS I/1 0 Cha/Igmg
World: Responding to Policy Needs, Par is: OECD, pp. 27 I~84

Friedman, Thomas L. (2006), The,.,/'or/ti is Flat: A BriefH儿 ／ory of the
T11屯n ty扣rst Century, 2nd edn, New York: Farrar, S订aus & G iroux.

Friedman, Thomas L. (2008), Hot, Flat and Crowded: Why we Need a
Green Revolution - and 1-/0111 it Can Renew America, New York: Farrar,
S traus & G iroux.

Gadrey, Jean and Fa,z Gallouj (eds) (2002), Productivity, Innovation anti

知o1Vledge in Services, Ne"'Economic and Socio-Economic Approacl,es,
Chel tenham, UK and No rthampton, MA, USA: Edward Elga r.

Gal indo-Rueda, Fernando (2007),'Developing an R&D Sa telli te Accoun t
for the UK: A Prel im ina ry Analys is', Economic and Labour Market
Re1•ie111, I, 18-29.

Gallouj , Fa讫(2002), lnnom t ion in the Serl'ice Economy: The Ne1V Wea/ti,

。,fNations, Cheltenham, UK and Northampton, MA, USA: Edward
Elga r.

Gau lt , F.D. (1998), 'The Federal S tra tegy for Science and Technology in
Canada and Sta t is t ical Measuremen t' , in A.M. Herzberg and I 灼upka
(eds), Statistics. Science and Public Policy, 知ngston On t. : Queen's, pp
181-8.

Gaul t , Fred (2004),'Develop ing and Us ing Ind ica tors of Sc ience and
TechnologyAct iv i t y : Canad ian Exper ience in an In terna tional Con tex t ' ,
in Proceedings of the Seven th Forum 011 ln tematio11a/ Science and
Technology Jndica tors, October21-23, 2004, Be!Jing, Ch ina, pp . 3归5
(in Ch inese).

Gaul t , ·Fred (2007a),'Science, Technology and Innova t ion Ind ica tors:
The Con tex t of Change', in OECD, Science, Tec/111ologya11d /111101『O/IOII
Indicators in a Ch(/nging World: Responding to Policy Needs, Paris
OECD, pp . 9-23.

Gau lt , Fred (2007b),'Assessing I nterna t ional S&T Co-opera tion for
Sus ta inable Developmen t : Towards Evidence-based Pol icy' , in OECD,
Integrating Science a11d Technology in to De l'elopment Policies: A11
In ternational Perspectil•e, Par is: OECD.

Gau lt, Fred (2008a),'Ind icadorcs de c iencia, tecnologia e innovac i6n
pr6x imos pasos', en illdicadores de Cienciay Tecnologia en Jberoam如ca
-Agen如2008, Buenos Aires: RICYT, pp . 37-49.

Gaul t, Fred (2008b),'Science, Technology and Innovat ion lnd ica to岱

Opportun i t ies for A frica', African Statistical Joumal, 6 (May) , 141-62



Reference,· 189

Gau lt , Fred (2009),'The OECD Innova t ion Stra te切：Del i,-ering Value' .
Foresigh t, 1(9). I 6-28 (in Russian)

Gau.I t , F.D., K.E. Ham i lton. R.B. H呵man and B.C. Mcinn is (1987). The
Des i gn Approach to Soc io-Econom ic Modelling", Fwures. 19. 3-25.

Gaul t, F.D.. R.B. Hoffman and B.C. Mcinn is (1985). 'The Pa th to Process
Da ta', 凡／ures, 17, 509-27.

Gau lt , Fred and Susanne Hu ttner (2008).'Commen tary: A Ca t"s Cradle
for Pol icy', Nature, 455, 462-3.

Gaul t, F.D. and S. McDan iel (2002),'Con tinu i t ies and Transforma tions:
Challenges to Capturing Informa t ion abou t the "Inform心on Soc ie ty气
First Monday, 7(2), 1-13.

Gau lt , Fred and Will iam Pa11inson (1994), Model Surreys of Serrice
Industries: The Need to Measure b1110ratio11, Voorburg Con ference
Paper, Sydney, Austral ia.

Gaul t, Fred and Will iam Pa t t inson (I995), l1111ovario11 in Serrice Ind心tries:
The Measuremen t Issues, Voorburg Conference Paper, Voorburg . The
Ne therlands

Gau lt , F.D., B.J . Read, P.R. S tevens and A. R i ttenberg (1979).'The Use
of Da tabase Managemen t Systems in Part icle Phys ics'. in B. Drqfus
(ed.), Proceedings of the Sixth /11 tema tio110/ CODATA Co1ifere11ce
(Sicily 1978丿 ，Oxford: Pergamon Press, Oxford. pp. 167-9.

Gaul t, Fred and Er ic von H i ppel (2009), The Pre l'O!ence ofUser /11110 .-atwn
andFree Jmro l'ation Transfers: Jmplicatio11sfor Stat ist ical Indicators and
J1111ovat io11 Policy, MIT Sloan School of Managemen t Work ing P如
no. 4722-09, Cambridge, MA: MIT.

Gaul t , Fred and Gang Zang (2009),'The View from the Workshop · . m
J1111ova t io11/or Dei•elop111e11 t: Co111-ert i11g 凡IOII/cdge IO vl1加，S11111111arJ
Report, Paris, 28 to 30 January 2009. Paris: UNESCO. pp. 3-6

Georgh iou, Luke, JenniferCass ingena Harper, M ichael Keenan. Ian M iles
and Rafael Popper (eds) (2008), The Handbook o/Tec/1110/ogy For心ig/11.
Chel tenham, UK and Northampton, MA, USA: Edward Elga r.

Governmen t of Canada (2007), Mob忙ing Science and Technology to
Canada's Ad如 11age, O ttawa: Governmen t ofCanada.

Governmen t of Canada (2009), Cana,l心Science. Technology w:d
In11ova t io11 System: Stare of the Nation 2008, 011uwa: Go\Cmmen t of
Canada.

Governmen t of Denmark (2006), Progress, ln110 .-at io11 011d Cohesion:
Strategyfor Denmark in the Global Economy, Copenhagen: Go, em inen t
ofDenmark.

Governmen t of Finland (2008a). Steering Group Proposalfor 11 Sutional
IIIIIOrat ion Stm/«gy.'Fmland.s Nut ioIJa/ IIIII(Jra t ion Strateg_, .· . Helsink i :
Governmen t of Finland.



190 R,f，rencCS

Governmen t ofFinland (2008b), Governmen t's Co1111111111icar ionon Finland's
National Irmovar ion Srr{J/egy to Par/ia111e111, Hels ink i : Governmen t o f
F inland.

Government of Sweden, M in is t ry of Indus t ry, Employment and
Commun ica t ions (2004), Innorar il-e S ll'eden: A Stra tegy for Grow th
rhrough Renell'al, S tockholm: M in is try of Indus try, Employmen t and
Commun ica t ions.

Government o f the Ne therlands (2008), long-Term Srraregy: To ll'ards
cm Agenda for Susra inab/e Grow th in Productii>iry, The Hague:
M in is try of Econom ic Am扣rs and M in istry o f Educa t ion, Cul ture
and Sc icn也

Hall, B. and N. Rosenberg (eds) (2010), Ha11dbook of ln11ova tion,
Ams terdam, The Ne therlands and New York, USA: Elsev ier.

Harayama, Yuko (2007), ln ternar io11a/ Cooperar io11 in Japanese Sc 『e11ce
and Technology Policy, h ttp://ec.europa.cu/research/iscp/indcx.c fm?
lg=en&pg=wksh p_25-26_09_2007

Hawk ins, R ichard W., Cooper H. Langford and K iranpal S. S idhu (2007),
'Un ivers i ty Research in an "Innova t ion Soc ie ty" ' , in OECD, Science,
Technology and hmo l'ar ion lndicarors in a Changing World: Responding
to Po licy Nee心，Par is: OECD, pp. 171-92

Henkel, Joach im and S tephan ie Pangcrl (2008), Defensive P的/ish ing
加Empirical Srudy, Work ing Paper, Mun ich: Techn ical Un ivers i ty o f
Mun ich

Hcrs ta tt , C. and Er ic von H i ppe! (1992),'From Ex perience Dcveloping
New Produc t Concepts v ia the Lead User Me thod', Journal ofProduc t
Inno l'<ltion,\,/anagemen t , 9(3), 213-22.

H ienerth, Chr is toph (2006),'The Commerc ial iza t ion o「User I nnova t,ons.
The Developmen t of the Rodeo Kayak Indus t ry', R&D Managemen t ,
36, 273-94.

HM Governmen t (2009), New /nd11srry New Jobs, London: HM
Governmen t.

HM Treasu ry I BERR (2008), En terprise: Unlocking the UK's Talen t ,
London: HM Treasury.

HRDC (2002), lv10wledge Ma ilers: Skills and Leam ing for Carwdia11.1·,
Ollawa: HRDC.

Indus try Canada (1996), Science and Tec/rnologyfor rite New Cen tury: A
Federal Stra tegy, O ltawa: Governmen t ofCanada, Su pply and Services
Canada.

Industry Canada (2001), Ach iei•ing Excellence: lrmsr ing in People,
Knowledge and Opportun ity: Canada's lrmovm ion Stra tegy - Ma in
Report, O ttawa: Government ofCanada.

Innova t ion Pla t form (2009), Srronger After rhe Storm, Inves ting 111



Refere/lre$ 191

People 011d K1101~•/edge to Emergefrom 11,e Crisis Stronger. The Hague
Innova t ion Platform.

Ja ffe, Adam 8., Josh Lerner and Scan S tem (2006), lnnoration Poliq and
the Economy, Vol. 6, Cambridge: MIT Press.

Janz, N., G. Ebl ing, S. Gottschalk and H. Niggemann (2001), The
Mannheim Innova tion Panels (MIP and MIP-S) of the Cen tre for
European Econom ic Research (ZEW)' , JournalofAppliedSocialScience
S111dies, 121 (1 ), 123-9.

Kahn, Michael (2008),'Africa ·s Plan ofAct ion for Science andTechnology
and ind ica tors: Sou th African Experience', African Sta tis1ical Journal,
6(May), 163-76.

Kaps tc in, Ethan B. (2009),'Africa's Capi talist Revolu t ion. Preservmg
Growth in a Time of Cris is', Foreign Affi加s, 88(4), I I 9-28

Kremp, E. and J . Ma iresse (2002), Le 4 Pages des s1a1istiq11es i11d11s1rielles.
No. 169, December, Paris: SESSI.

Kuzne tsov, Yevgeny (2006), Diaspora Net1rorks and the t,11ema1 i (JIIal
Migra t ion of Skills: How Countries Can Draw 011 （如r Ta/e,11 Abroad,
Wash ington, DC: World Bank Ins t i tu te Developmen t Stud ies.

Lich t , Georg (2008),'Nachgefragt : lnnova t ionsverha lten von KMU
- S tcuerpol i t ik ist Jnnova t ionspol i t ik', Mannhe im: ZEIV11e\\'S Juli/
Augus t , 3.

L ist, Friedrich (184 1/1959), Das Na1io11ale System der Poli1ische11
Oeko110111ie, Basel: Kyklos-Vcrlag.

L is t , Friedrich (1909), The National Sys/em ofPo/i1ical Economy. J . Sh ield
Nicholson (ed.), Sampson S. Lloyd (!rans.), London: Longmans, Green
& Co. Library of Economics and L iber t y. Ava ilable from hllp ://,V\V\V.
econl ib.org/l ibrary/YPDBooks/Lis t/ I stNPEO.b tml. ac心ssed 13 July
2009.

LO (2008), Employee-Driven !1111orclli (J11, Copenhagen: LO, Dan ish
Con federat ion ofTrade Unions.

Lugones, Gus tavo (2006),'The Bogota Manual: S tandard is ing lnnova11on
Ind ica tors for La tin America and the Caribbean·. in Will iam Blankley .
Mario Scerri , Neo Molo tja and Jmraan Saloojee (eds). Measuring
/1111ovatio11 in OECD and No11-0ECD Co11111ries. Cape Town: HSRC
Press, pp . 163-8 1.

Lundvall, 8.-A. (ed.) (1992), Na1io11al !1111orat io11 Sy.\'lems: To,rards a
Theory of/1111ovmio11 andb11erac1fre Le盯11 i11g. London: Pin ter

Lundvall, 8.-A (2007), /1111orn1 ia11 System Research. Where it Ca111e From
and Where it Migh t Gn, Globcl ics Work ing Paper Series. No. 2007-0 I,
Aalborg , Denmark: Globel ics

Lundvall, 8.-A. and 8. Johnson (1994),'The Learning Economy' . Journal
。if/11d11s1ry Stu小es, 1(2). pp. 23-4



192 Ref，reIICes

Lundvall, B入，K．J . Joseph, Cristina Cham inade and Jan Vang (2009),
Hm1dbook oJ ImIOI,a/IOn Sys/ClIIs a1Id Deve/opmg COlf?1/nes Blll/dmg
Domestic Capabilities_ in a_ Glo加~ - Selling, Chel tenham, UK a~d
onhampton, MA, USA: Edward Elgar.

Lii thje, C. (2003),'Cusl_?~ers as C~lnven t_?rs: An_ Emp irical Analys is
of the An tecedents of Customer-Driven Innova t ions in the Field of
~ed ical Equ ipmen t ' , in Proceedings of the 32 th £MAC Cor,Jerence:
Glasgow.

L ii thje, C. (2004),'Charac ter is t ics of Innova t ing Users in a Consumer
Goods Field: An Empirica_l S tudy ofSport-Rela ted Produc t Consumers',
Tec/111oratio11, 24(9), 683-95.

Lii thje, C. , C. Herstall and E. von Hi ppe1J_200~), The_ Domin,mt Role of
切cal !,,formation in User /11110,•ation: The Case ofMountain Biking,
Work ing Paper, MIT Sloan School ofManagemen t.

Macher, Jeffery T. and Dav id C. Mowery (eds) (2008), Innovation 111
Global Industries: US Firms Competing in a Neiv World, Wash ington,
DC: Na t ional Academ ies Press.

Mans field, Ed\\~n (1968), The Economics of Technological Change, New
York: W.W. Norton & Company.

Marburger, John (2005),'Wan ted: Beller Benchmarks', Science, 308(5725),
1087.

Marburger, John (2007) , 'The Science o f Science and Innova t ion Policy' ,
in OECD, Science, Technology and Innova tion fndicators in a Changing
World: Responding to Policy Needs, Paris: OECD, pp . 27-32.

McDan iel, Susan (2006),'Innova t ion in Human/Soc ial Gu ise', in Lomsc
Earl and Fred Gaul t (eds), National lnnovatio11. Indicators and Policy,
Che ltenham, UK and Northampton, MA, USA: Edward Elgar, pp .
154-64.

Meadows, Donella H., Denn is L. Meadows and Jorgen Randers
(1992), Beyond the Limits, Pos t M ills, VT: Chelsea Green Publishing
Company.

Meadows, Donella H., Denn is L. Meadows, Jorgen Randers and Wi lliam
W. Behrens JU (1972), The Limits to Gro,vth, New York: Un iverse
Books.

Meadows, Donella, Jorgen Randers and Denn is Meadows (eds) (2004),
L imits to Growth: The 30-Year Update, Wh i te R iver Junc t ion, VT:
Chelsea Green Publ isb ing Company.

Me tcal fe, S tanley J . and Ian M iles (eds) (2000), !n11ova tio11 Systems in the
Service Economy: Measuremen t and Case Study Ana/ysis, Norwell, MA
Kluwer Academ ic Publ ishers.

M iles, Ian, Jennifer Cassingena Harper, Luke Georgh iou, Michael
Keenan and Rafael Popper (2008),'The Many Faces of Fores i gh t ' , in



Refere11（四 193

Luke Georghiou. Jenn ifer Cass ingena Harper. Michael Keenan. Jan
M iles and Raf_ael_ Popper_ (eds). The Handbook ofTechnology Foresig/11.
Chehenbam, UK and Northampton. MA. USA: Edward Elgar. ~pp.
迈3.

Morrison, P.D., J.H. Roberts. and E. von H ippel (2000), ·Determ inants
of User Innova t ion and Innova t ion Sharing in a Local Marke t · .
Managemen t Science, 46(12), 1513-27.

Mowery, Dav id C. (ed.) (1999). US lndusrry in 2000: Studies in Compet irire
Performance, Wash ington, DC: Na t ional Academ ies Press.

Muldur, Ugur, Fabienne Corvcrs. Henri Delanghc. J im Dratwa, Dan iela
Heimberger, Brian Sloan and Sandr ijn Vanslembrouck (2006). A Ne1>

Dea/for a11 Effect il'e European Research Polilr The Design and Impacts
of 1/1e 7th Frameil'Ork Programme, Dordrecht : Springer

Na t ional Academy of Sciences / Na t ional Academy o f Engineering
/ Inst i tute of Med ic ine (2007), Rising Above rhe Gathering Srom,
Energizing and Employing America for a Brighrer Economic Fwure.
Wash ington, DC: National Academy Press.

Nauwelaers, Cla ire (2009), Policy /\,fixesfor R&D in Europe, Maas t richt :
UNU-MERIT, ec.europa.eu/research/pol icym ix

Nauwelaers, Claire and Rene Win tjes (eds) (2008), lnnorution Po/幻
i11 Europe: Meas11re111e111 and Srrategy, Cheltenham. UK and
Northampton, MA, USA: Edward Elgar

Nelson, Richard R. (1987), U11dersra11ding Technical Change as 011
Evo/wio11ary Process, Ams terdam: North-Holland.

Nelson, Richard R. (1988),'Insti tut ions Support ing Techn ical Change m
the Uni ted States', in G iovanni Dos i . Chris topher Freeman. R ichard
Nelson, Gerald S ilverberg and Luc Soe te (eds). Tech11ical Change and
Eco110111ic Theory, London: Pin ter. pp . 312-29.

Nelson, R ichard R. (ed.) (1993), Nmio11a/ Systems of lmwrario11. New
York: Oxford Un ivers i ty Press.

Nelson, Richard R. and S idney G. Win ter (1982), An Ero/111 io11ary Tl1eor;
ofEconomic Change, Cambridge, MA: Belknap Press

NEPAD (2003). Declarat ia11 of rhe Firs/ NEl'AD Mi11isrerial C01,fere11ce
011 Scie11ce a11d Tech110/ogy, 7 November, Johannesburg. South Africa,
Pre toria: NEPAD.

NEPAD (2005a), Reso/111 io11s ofrhe SecondAfrican Mini,·rerial Co,,fl咋 IIce
011 Scie11ce and Tech110/ogy, 30 September, Dakar. Senega l. Pre toria:
NEPAD.

NEPAD (2005b), /11ter-Govemme11 tal Commi({ee 011 S哏I/('C. T«c/mo/ug)
and !1111ovario11 !11dica/01'S,Terms of Reference, Prctor归 ：NEPAD.

NEP心 （2005c), /11ter-go.-emme111al Co111111i11ec 011 Science~ Tec~1110/og;
and /1111~1•at io;, lndicaJOrs, Terms ofR吹rence. Pre to ria: NEPAD.



194 ReJere,ICCS

EPAD (2006a}, Afr ican Science, Tecl,110/ogy and /1111ova t io11 Indica tors
(AS T/I}: Towards African l11dica tor Manuals-A D iscussion Doc11111e111,
www.nepads t.org/docl ibrary/pd fs/ias t i i_juo2006.pd f
EPAD (2006b}, A介ica's Science and Technology Consolidated Plan of
A ct ion, Pre tor ia: NEPAD.

NEPAD (2006c), Reso/111 io11s of the Six th Mee t ing of the Steering
Co111111 it1ee of the African Min isterial Council 011 Science and Technology
(AMCOS T_人20-21 March, Pretoria: NEPAD.
EPAD (2006d), Extraordinary Cm ,ference of the African M in is ter.,·
Council on Science and Technology (AMCOST}, No1•e111ber 20-24,
Ca iro, EgJ,I, t. Repor t of the lvlee t ing of M in isters, EXTIAUIMINISTI
Pr t . (II} , Pre tor ia: NEPAD
EPAD (2006c), Go,·em ing Science, Technology and Innova t ion in Africa,
Building Na t ional and Regional Capa cit ies to Develop and lmplemelll
Stra tegies and Po licies: A Programme Proposal S11b111 i1ted to the Swedish
A gencyfor Research Cooperat ion (SA REC) ofthe Swedish ln tema t ional
Developmen t Coopera t ion Agency (SIDA}, S tockholm, Sweden, Oc tober
2006, Pre tor ia: NEPAD.

NE PAD (2007), Decisions of the 斤rst Meet ing of the A扣如III/ergoverII 一

men tal Comm iuee on Science. Technology and Innova t ion Indica tors,
September 18, 2007, Maplllo, Mo=a111b iq11e, Pre to ria: NEPAD.
STC(2008), The Science ofSc比nee Policy: A Federal Research Roadmap.
Report 011 the Science ofSc ience Po licy to the S11b-Co111111 it1ee 011 Social.
Behavioral and Econom ic Sciences, Co111111 i11ee on Science, Na t ional
Science and Technology Council, Wash ington, DC: NSTC.
STC (2009), Social, Beha l'ioral and Econom ic Research in the Federal
Con tex t. S吵Co111111 i11ee 011 So cial, Behavioral a11d Eco110111 ic Sciences,
Na t ional Sc ience and Technology Counc il, Wash in gton, DC: NSTC.

Obama, Barack (2009),'Wha t Sc ience Can Do', Issues in Science and
Technology, Summer 23-30.

OECD (1992a), OECD Proposed Guidelinesfor Collec t ing and ln terpre ttng
Technological /111,orn 『ion Da ta- Oslo Manual, OCDE/GD (92)26, Pa ris:
OECD.

OECD (1992b), Tec!t11ology and the Economy: The Key Rela t ionsh ips,
Paris: OECD.

OECD (l997), The World in 2020: Towar如New Global Age, Par is: OECD.
OECD ·(1998), list Cen tury Technologies: Prom ises and Perils of a

Dynam ic F11111re, Par is: OECD.
OECD (1999a), Econom ic and C11lt11ral Transit ion Towards a Leam ing

City: The Case ofJena, Pa ris: OECD.
OECD (1999b), The F11111re of the Global Economy: Towards a Long

Boom? Par is: OECD



Refe比 IICC5 195

OECD (1999c). The OECD Jobs Stra teg'J. lmple111ent i11g the OECD Job,
Strategy: Assessing Performance and Policy, Pa ris: OECD.

OECD (2001a), Measuring Productivity - OECDMa1111al: Meas11比111e11tof
Aggregate and Jndustry-Lerel Productirity Growth. Paris: O_ECD.

OECD (2001b), Science Technology Industry Reriew. Special Issue on /IrCII'
Science and Tedmolagy /11dicators, No. 27, Paris: OECD.

OECD (2001c), /1111ovatio11 and Product ivity in Sen-ices, Paris: OECD
OECD (2001d), The NeivEconomy: Beyond theH)庐 －The OECD Growth
Pro丿ect, Paris: OECD.

OECD (2002a). Leaming to l1111ovate: Leaming Regions, Paris: OECD
OECD (2002b), Frascar i Manual: Proposed Standard Pract icefor S11叩

011 Research a11dDevelopme11t, Paris: OECD
OECD (2003), Measuring Kno ll'!edge Managemen t in the Business Sector.

Firsr Steps, Paris: OECD.
OECD (2005a), Governance of b111orat io11 Systems. Volume /: Sy111hesi.r
Report , Paris: OECD.

OECD (2005b), Governance of!1111ovario11 Systems, Volume 2: Case S111d归
切In11ovatio11 Policy, Pa ris: OECD.

OECD (2005c), Go1•ema11ce ofJmwra tion Systems, Vo/11111e 3: Case S111clies
切Crass-Sectoral Policy, Paris: OECD.

OECD (2005d), Eco110111ic Policy Reforms 2005: Go ing几r Growth. Paris·
OECD.

OECD (2005e)、I1111omtio11 Policy and P可ormance: A Cross-Country
Comparison, Paris: OECD.

OECD (2006a), Eca110111ic Policy Reforms 2006: Goingfor Gro1r1h. Par is:
OECD.

OECD (2006b), !1111ovatio11 and K1to ll'!edge今/11 te11sire Sel'l'ice Act irities.
Paris: OECD

OECD (2006c), Advancing Suslllinab/e Dere/opmen t , Pol icy Brief. March.
Paris: OECD

OECD (2007a), Science, Technology and /1111orntio11 /11cli,{J/ors 111 a
Cha11gi11g World: Respo11cli11g to Policy Needs, Paris: OECD.

OECD (2007b), OECD Reviews ofl1111orat io11 Policy: Sowl, 1价ica. Paris
OECD.

OECD (2007c), OECD Science. Tec/1110/ogy and /ndnstry Scoreboard2007
/1111ovatio11 and Performance i11 the Global Economy. I沾ris:OECD.

OECD (2007d). Economic Policy Reforms 2007: Goingfor Gro1rtl1. Paris
OECD.

OECD (2007c), OECD Re l'ie,rs of!111wrario11 Policy: Chile. Paris: OECD
OECD (20071), Integrat ing Sc比1/Ce a/1d Tedmo/og) I/1/o Dm«/opm«/1/
Policies: An l11temar io11al Perspectire. Paris: OECD.

OECD (2008a), The OECD LEED Forum on Soc ial Innova t ions. h tt p : //



196 ReJerUICCS

\V\VW.occd.org/documen 1153/0,3343,en_2649_34459_39263221 _1 _I_ 1 _
1,00.h tml, (accessed 30 September 2009)

OECD (2008b), Prod11c1 iv i1y Measuremen t and Anal)'sis, Par i s: OECD
OECD (2008c), OECD Reviews of b111ova1 io11 Policy: Norway, Pans:

OECD.
OECD (2008d), OECD Science, Technology and Indus try 0111/ook 2008,

Paris: OECD.
OECD (2008e), Ma in Sc比nce and Technology Indica tors, Volume 2008/2,

Pari s: OECD.
OECD (2008 1) , Tl,e Global Compet it ionfor Tale111: Mob ility of the Highly

Sk illed. Par i s: OECD.
OECD (2008g) , Econom ic Policy Reforms 2008: Goingfor Grow//,, Pans.

OECD.
OECD (2008h), Open b11101·a t ion in Global Networks, Par i s: OECD
OECD (2008 i ) , OECD Rev iews of ln11ova1 io11 Policy: Cl, ina, Paris

OECD.
OECD (2009a), Handbook 011 Deriv ing Capital Measures of /111ellec//lal

Properly Prod11c1s, Par is: OECD.
OECD (2009b), lnnova1 ion in Firms: A Microeco110111 ic Perspec1ive, Paris:

OECD.
OECD (2009c), Gu ide 10 Measuring 1!,e bifomw1 ion Sociely, Par is:

OECD.
OECD (2009d), OECD Key Bio1ec/1110 /ogy lndicalors, Paris: OECD
OECD (2009e), S1a t is1 ical Frame ll'orkfor Nano1ec/111ology, Pa ris: OECD
OECD (2009 1) , Econom ic Policy Reforms 2009: Go ing for Grow tl, , Paris:

OECD.
OECD (2009g) , 2009 b11eri111 Repo r, of1he OECD /1111ova t ion S1rmegy: An

Agendafor Policy Acl ion on lnnova t io11, Pa ris: OECD.
OECD (2009h), Growing Prosperity, Agriculwre, Econom ic Rene1Val and

Dei •e/op111e111, Dr叩0111co111e Documen t for 1!,e Exper/s Meel ing 011
'/11no l'lll i11g 0111 ofPover1y ' , DCDIDAC (2009) 36, Par i s: OECD

OECD (2009 i) , Green Gro1V/I,: Overcom ing tl,e Cris is mul Beyond, Par is:
OECD.

OECD/Euros ta t (1997), Proposed Gu idelinesfor Collec t ing and I,11erpre1111g
Tec/111ological b111orn1 ion Data - Oslo Manual, Paris: OECD.

OECD/Euros ta t (2005), Oslo Manual: Guidelines for Co l/ec1 i11g and
l111erpre1i11g b111ova1 ion Da ta, Par is: OECD.

OJC (2006) , Co1111111111 i1y Framework for S1a1e A id for Research and
Dei ·elopm e,11 and /n11o l'G t ion, 2006/C323/0I, Brussels: Comm iss ion o f
the European Commun it ies.

OMB/OSTP (2009), Me111ora11d11111for 1he Heads ofExecwhe Depar1111e11 ts
mu/ Agencies, M-09-27, Wash in gton, DC: The Wh ile House.



RCJcrtIICes 197

OST (2008), J11dica1eurs de sciences el de 1ech110/ogies, Paris: OST
Parven, Sergiu-Yalen t in (2007),'Commun i ty Innova t ion Sta t ist ics: Fourth
Commun i ty Innova t ion Survey (CIS 4) and European Innova t ion
Scoreboard (EIS) 2006', S1atis1 ics in Focus, Science and Technology No
/ /6, 2007, Luxembourg: European Commun i t ies.

Porter, M ichael (1990), The Co111pe1i1ire A小a111age ofNa1io11s. London
Macmillan.

Pro Jnno Europe (2007a), A l\femorandum 011 Remoring Barriers for a
Beller Use of IPR by SMEs, A Report for the Directorate General
Enterprise and Indust ry by an IPR Expert Group, Brussels: DG
Enterprise and Indust ry, \V\VW.proinno-europe.eu

Pro Inno Europe (2007b), Guide 011 Dealing 1ri1/z /1111orn1ire So/111io11S in
Public Procuremelll: JO Elemenls of Good Praclice. Pro Inno Europe
Paper No. I, Commission Staff Work.ing Documen t SEC (2007) 280.
Brussels: DG Enterprise and Industry, \\'\Vw.proinno-europe.cu.

Pro Inno Europe (2009a), European ln11orn1 io11 Scoreboard 1008,
Co111para1il'e Analysis ofbmora1 ion Performance. w吓 ．proinno-europe
cu/metrics, Brussels: DG En terprise and Indust ry.

Pro Inno Europe (2009b), Fos1eri11g User-Drfren !1111orn1io11 1hrough
Clusters, Brussels: DG Enterprise and Indust ry

Rammer, Chris tian. Dirk Czami tzki and Alfred Spielkamp (2008).
!1111ova1io11 Success ofNon-R&D-Perforwers. Subs1 i1111i11g Technology b;
Mmwge111en1 in SMEs, Discussion Paper No. 08-092. Mannhe im: ZE\
(Centre for European Economic Research).

Republique Fran,a isc, Min ist亡re de J'enscignemen t su的 rieur c t de la
recherchc (2008), La Sir血gie 11a1io11ale de recherche,,, rti1111ora1io11 c／贮

110s co11c11rre111s, Paris: Republ ique Fran,a ise.
RICYT (2004), Proposed S1r11ct11refor an A1111ex 10 1!,e Oslo.\fam,a / as (J

Guidefor h111o l'alio11 Surreys in Less Dereloped Co11mries. DSTI/STP/
NESTURD(2004)3, Buenos A ires: RICYT.

RICYT/OECD/CYTED (2001). Swndard仁a1io11 of !ndica1ors of
Technological !1111ora1io11 in 匕11i11 American and Ci1ribbea11 Cvtmlries:
Bogo1ti Ma1111al, Buenos A ires: RICYT

Rodri k, Dani (2007), One Economics. Many Recipes: GlobalI工1/lOIl,
!11s1i1I11io11s, 加ti Eco110111ic Grou·1h. Princeton. NJ : Prin心 ton Un i,ersi t y
Press.

Sa.insbury, Lord (2001), The Race /0 1he Top: A Rei的0JGVIcnI/I.CIII's
SciCIICc am/ I/l/lOI'(1/iOIl PohciCS. Nom,ich: HMSO.

Sarcwi tz, Dan iel (2003). Does Science Policy Exis1. and If So, Dors i t
Mauer? Some Obserw1 io11s v11 1/ze US R&D Budge,. D iscu还 ion Paper
for Earth Inst i tute Sc ien立飞 ． Technolo卧 ． and Global D~,elopmen t
Seminar, 8 Apri l.



198 ReJereIICCS

Scerri , Mario (2006a),'Introduc t ion', in Will iam Blankley, Mario Scerri ,
Neo Molotja and Irnraan Saloojee (eds), Measuring Innovation in OECD
and Non-OECD Coumries, CapeTown: HSRC Press, pp. 1-5.

Sccrri , Ma rio (2006b), ·The Conceptual Fluid i ty of Na t ional Innovation
Systems: lmpl ica t ions for Innova t ion Measures', in Will iam Blankley,
Mario Sccrri , Neo Molo tja and lmraan Saloojce (eds), Mei儿11ring
Innovat ion in OECD and Non-OECD Countries, Cape Town: HSRC
Press, pp. 9-19.

Schaan, Susan and Mark Uhrbach (2009), Measuring User lnnova1io11 in
C0/1/1小an MIIII1,fi1c111ri11g, 2007, Catalogue 88F0006X, no. 3, Onawa
Stat ist ics Canada.

Schcll ings, Robert and Fred Gaul t (2006), S仁e 1111d Persistence of
R&D Performance in Canadian 凡rms, /994 to 2002, Catalogue no
88F0006XTE-No. 008, Ottawa: S ta t istics Canada.

SenterNovem (2006), SubsidySchemefor l11110 l'a t io11 Vouchers, The Hague
M in is try of Econom ic Affa irs.

Simon, Herbert (1996), The Sciences~户he Art,jicial, 3rd edn, Cambridge,
MA: MIT Press.

Smi th, K. (2004), ·Measuring Innova tion', in J . Fagerberg, D.C. Mowery
and R.R. Nelson (eds), The Oxford Handbook of hmorntion, O.~ford:
Oxford Universi ty Press, pp. 148-77.

S ta t ist ics Canada ( J.987),'Survey of Manufactur ing Technology - June
1987' , The Daily, 15 October, Onawa: Stat ist ics Canada.

S tat ist ics Canada (1989),'Survey of Manufacturing Technology: The
Characterist ics of the Plants', Science Swtistics, 13(10), Onawa:
S即is t ics Canada.

S tat ist ics Canada (1991), Indicators of Sc比nee and Technology 1989
Su八 'ey ofM11111ifacwri11g Technology - 1989, Ca talogue 88-002, vo l. I,
no. 4, Ot tawa: S tat ist ics Canada.

Sta t is t ics Canada (1999), Science 011d Tech11ology Activities and Impacts
A Framework for a Statistical I,和r111atio11 System /998, Ca talogue
88-522-XJB, 011awa: Stat is t ics Canada.

Sta t ist ics Canada (2007), North American Industry Class优cat ion System
(NA/CS丿2007 - Canada, Ottawa: Statis t ics Canada.

Stat ist ics Canada (2008a), The Canadian Research and Development
Satellite Acco11111, /997 to 2004, /11co111e mu/ Expenditure Acco11111s
Research Paper, Catalogue no. 13-604-M no. 56, Ottawa: Sta t ist ics
Canada.

Sta t ist ics Canada (2008b),'Survey of Advanced Technology 2007' , The
Daily, 26 June, Ottawa: Sta t ist ics Canada.

Sta t ist ics Canada (2008c),'Follow-up to the Survey of Advanced
Technology 2007' , The Daily, 27 October, Onawa: S ta t ist ics Canada.



RCfer<,IIC” 199

S ta tistics Canada (2009L I~,:_~1.~r:ia_! Resear:.·I, and De,·e/opment: fmemions
2008, Ca talogue no. 88-202-X, O ttawa: S ta tis t ics Canada.

sve iby, Karl-Er ic (I 99刀，The _l~11a11gib/e Assets Monitor. h ttp://w,rn•
sveiby.com/art icles/1n tangAss/CompanyMon i tor.h tml.

Vhrbach, Mark (2009), J1111ovatio11 in rhe Canad山11 Mam,facturi11g Sec10r:
Resultsfrom the Survey ofh111ora tio11 2005, Ca talogue 88F0006. No. 2.
O t tawa: S ta t istics Canada.

UNESCO (2009), I1111ovatio11 for De i-e/opmen t: Co111-erri11g K11mr/ec~邸
/o V血e, Summary Report, Paris 28-30 Janua ry 2009. Pa ris:
UNESCO.

UNJDO (2009), /11d11srrial Dere/opmen t Report 2009, Breaking In and
Nfoving Up: Neu• J11d11srria/ Challengesfor rhe B011(J/11 Billio11 and 加

Middle-l11co111e Coumries, E.09.11.8.37, Vienna: UNIDO.
UN S ta tis t ical Comm ission (1994), UN F1111da111e11ra/ Princ-ip/es ofOfficial
Sta t istics, h t tp://uns ta ts.un.org/unsd/dnss/gp/fundprinc i plcs.aspx

Urban, G. L. and Eric von H i ppe) (1988).'Lead User Analyses for the
Developmen t of New Industrial Produc ts, Ma11age111e111 Science. 34(5).
569-82.

US Census Bureau (2009), Business R&D and lmwratio11 S11八叮

Washington, DC: VS Census Bureau.
US Departmen t of Commerce (1989), Mam,facwring Tet/1110/ogy /988.
Curren t Indus tr ial Reports, Wash ington, DC: US Departmen t of
Commerce.

US Departmen t of Commerce (2008). J111wrntio11 Meas11re111e11r: Track111g
r!,e Stare of /111w1•a tio11 i11 r!,e American Eco110111y . A repo rt to the
Secretary of Commerce by the Advisory Comm illce on Measuring
Innova tion in the 21s t Cen tury Economy, Wash ing ton, DC: US
Depa rtmen t ofCommerce.

US Na t ional Sc ience Board (2008). Science and E11gi11eeri11g Indicators -
2008, Arl ington, VA: Na t ional Sc ience Foundalion.

Vcspignan i , A. (2009),'Predic t ing the Behav ioro fTcchno-Soc ial Sys tems' .
Science, 325, 425-8

V inodra i , Tara, Meric S. Genier and Ray Lamber t (2007). ·capturing
Des i gn: Lessons from the Un i ted 氐ngdom and Canada·. in OECD.
Science, Technology and /1111ovatio11 Indicators in a Changing World.
Responding ro Policy Needs, Paris: OECD, pp. 65-86.

von H i ppel, Eric (1988), The S011Tces of /11110rario11. New York: Ox ford
Un ivers i t y Press.

von H i ppel, Eric (2005), De111ocrati= i11g l11110 .-a t io11. Cambridge. MA: MIT
Press.

von 1-l ippel, Er ic (2007),- ·Democra t iz ing Innova t ion: The Evolvmg
Phenomenon of User Innova t ion'. in OECD. Science, frclmulogy a11d



200 ReJerences

/nnorntion /11dicators in a Changing World: Responding to Policy Needs,
Paris: OECD, pp. 125-38.

von Tunzelmann, N. (2004),'Network Al ignment in the Ca tching-Up
Econom ies of Europe'. in F. McGowan, S. Radosevic and N. von
Tun如mann (eds), The Emerging /11d11strial S1r11c111re of the W咖

Europe, London: Rou tledge, pp. 23-37.
Wagner,. Caroline (2008), The New Invisible College: Science for
Developmen t, Wash ington, DC: Brookings Inst i tu te Press

Wessner, Charles W. (ed.) (2007), Innovation Policiesfor the 21st Century:
Report ofa Symposium, Wash ington, DC: Na tional Academics Press.

Wessner, Charles W. (ed.) (2008), An Assessment of the SB!R Progrnm,
Wash ington, DC: National Academ ies Press.

Wolfe, David (1998),'Social Capi tal and Clus ter Development in Learning
Regions', in J . Adam Holbrook and Dav id A. Wolfe (eds), Kingston:
School ofPolicy S111dies, Kings ton, ON: Queen's Un iversi ty

World Bank (2008), Global Economic Prospects: Technology Diffi,sion in
the De,·eloping World, 2008, Wash ington, DC: World Bank

Wr igh t , Ronald (2004), A Short History of Progress, Toron to: House of
Anas i Press



Index
21SI Cenwry Tech11olog ies 73
Act ion Plan on Science and

Technology (ASEAN) 140
心ioII P/aII OII /hc SIIS/aiIIab/c

Produc/ ion and Con.111111p1 iu11 a11d
S1CS1ai11able /11dus1ry Policy IOI

act iv i t ies, sy stems approach 25
actors, in systems 21
add i t ional i ty, in EU pol icy 96
Advanced Research Projects Agency -

Energy (ARPA-E) 128
advanced technologies 39, 64, 76
Advanced Technology Surveys 61, 77
Advisory Commillec to the

Departmen t of Commerce (US)
127

础ca 6, 44, 47, 137-40, 145
Afr ican Economic Commun i ty (AEC)

137
Africa11 /111IOl'a t io11 Ou/look ~39, 14_2
Afr ican Intergovernmen tal Comm illcc

on Sc ience, Technology and
Innova t ion Indica tors 44,138,
139

Afr ican M in i ster ial Counc il on Science
and Technology(AMCOSTJ 137,
138, 146, 173

Afr ican Observatory for Science,
Technology and Innova t ion 139,
158

African Science, Technology and
Ind ica tors (ASTII) in i t iat ive 138

African Sc ienee, Technology and
lnnova tjon report 138

A「rican Un ion (AU) 137,158
agc ing populat ion 4. 106: ! I 9.. ! 2! ·) 2,~~gric;;l iur~ 18, 94, 113, 133. 142-3. 144
Aho Rcport 69
American Associat ion for the

Advancemen t of Sc icn心(AAASJ
153,164

analysis 159-60
Annex to the Frnscat i Manual 137
Annex to the Oslo Manual 丑．136-7.

141
Argen t ina 18. 145
Arunde l. A. 37. 62. 69. 147-8. 150. 151
Asia 124
Asia-Pac i fic Economic Cooperation

(APEC) 140
Associat ion or Sou th East Asian

Na t ions (ASEAN) 140
Atk inson, R.D. 126
Aubert , J.E. 134
Aus tral ia 40. 65. 140
Ayres. R.E. 23

Baczko. T. 11
balance p rinc i ples (MEBSS) 23
Bas ic Plans 125-6
Beatt ie. A. 145
benchmarking 71-2, 83
best pract ice 89, 95
B(')/)/u/1加 limils23
bibl iomc<r ics 179
b iofocls 6
b iotechnologies 64. 84, 107. 109. 121
Bl ind. K. 99
Blue Sky II Forum 7. 36. 4 1. 79. 147

148. 156. 158,170
Bogo ta Manual 44, I ~~-6. 174
Bord t . M. 142. 164. 179
hr.ind recogn i t ion I 0七105. 119
Braz il 5. 88, 112
Broad Based Innova t ion Stra tegy

(2006) 102
Burc;u o「Economic Analy , is (US)

30
business behaviour. using ind心 tors to

learn about 73--1
Business and Industry Advisory

Comm小 心(OECD) 169

201



202 IIIdex

bus iness panel survey 66
bus iness R&D I 3
Bus iness R&D and Innova t ion Sun•ey

(BRDIS) 47, 57-9, 60-61, 126,
173

business sector 133
bus iness surveys 29-30

Cab ine t Comm i ttee on Econom ic and
Innova t ion Pol icy (Finland) 120

Canada 12, 30-31, 36, 40, 45, 65, 66,
74, 109, 124-5, 140, 151, 153, 177,
178, 179

Canad ian Innova t ion Stra tegy 71-2
Canad ian Innova t ion Survey (2005)

43, 52, 68, 176
Canberra II Gr叩p 31
capac i ty bu ild ing 83, 142
cap i tal equ i pmen t 43, 164
cap i tal investmen t 17, 90. 100
career pa ths, doctora te holders 78-9
Carey, R. 142
case mak ing , us ing ind ica tors for 74-8,

84
causal rela t ionsh ips 66
Cen tre for European Econom ic

Research (ZE\V) 66
Cen tres o f Excellence 126
Chabbal, R. 91, 169
Ch ina5.47,88, 112,140,14 1.145
Christensen, C.M. 43, 105
c ivil soc ie ty 117, 169
cl ima te change 4, 6, 101,·143, 163
Club of Rome 20, 23
clusters 27, 99-100. 133, 144
collaboral ion 53-4 , 123, 141-2
Coll ier, P. 134
Comm iss ion o f the European

Commun i t ies (CEC) 9-10, 79, 88,
95, 98, 101,102,110, 172

Comm i ttee for Sc ien t i fic and
Technological Pol icy (CSTP) 37,
140

Commun ica t ion on F inland's Na t ional
Innova tion S tra tegy to the
Parl iamen t 119-20

commun i ties o f prac t ice 45. 127, 142
Commun i t y Framework for Sta te A id

for Research and Developmen t
and Innova t ion 101

Commun ily Innova t ion Surveys (CIS)
9, 35, 37, 39, 42. 43, 47, 48-57,
74--8, 172

Compe1 i1 ivc Council (EU) 97
compe1 i1 ivc cngagcmcnl 105
compc1 i1 ivencss 96, 98, 101
Compel i t ivcncss and lnnoval ion

Framework Programme (CIPJ 69,
96

complex syS1cms I 53
Con 「crcncc Board (US) 127
consensus bu ild ing 37. 89
Consol idalcd Plano 「Acl ion 137-8
consumer innova1 ion 40
Conve rt ing Knowledge 10 Value 79,

141-2, 145
coopera t ion 92, 112-13, 126
coord ina1 ion 9-10, 11 6-29, 134

challenge o「116
levels I 17
OECD92
pract ices I 28-9
S1akeholderengagemen1117-18

corporalc memory 94, 152
Counc il o「1hc European Un ion 95
Counc il for lnnova1 ion and Growth

(Germany) 122
Counc il for Sc ience and Technology

Pol icy ( Japan) 125-6
counc il o[Slakeholders 117一18
Cou ni ry Rev iews, innova1 ion po licy

72.118.129, 140-41
Crea t ive Commons l icense 77
crea1 ive des1ruc1 ion 13, 144
creauv i1y 100-IOI, 157
cross-sec1 ional surveys 65-6, 80
cuhure o 「 innoval ion 156

da ta l inkage 149
data projects 175--9
David, P.A. 26
Davignon, L. 179
Davos World Econom ic Forum

161
de Brcsson, C. 36
de Jong . J.P.J . 43
dec is ion-mak ing 71, 95, 166. 169
dc 「cns ivc publ ish ing 77
demand-d riven innova t ion 106, 108,

119



Index 203

DCIIIUI/d.1·011 Research 切mlrcape.\,
/II/(Ier Cha/Ig ing Frameuork
Condit ions 122

demograph ics, demand 「or innova t ion
106

Denmark 65, I 1 8-19. 121
Department for Bus iness. En terpnsc

and Regula tory Reform (BERR)
124

Departmen t for Bus iness Innova t ion
and Sk ills (BIS) 124

Departmen t o「De 「ense (US) 128
Depa rtmen t of Energy (US) 127
Depa rtmen t o「Human Resources and

Skills Developmen t (Canada) 125
Depa rtmen t 「or Innova t ion,

Un ivers i ties and Skills (DI US)
124

Departmen t for In terna tional
Developmen t (DFID) 123-4

des i gn 24, 52, 100-101
Des ign as a Driver or User-Cen tred

Innova t ion 100-101
Des i gn and Evalua t ion or Innova t ion

Pol icy in Develop ing Coun tries
(DEJP)72

developers 76, 77
develop ing coun tries 133-46
bus iness sector 133
capac i ty build ing 83
fo ster ing innovat ion cu lture in

112-13
global challenges 17-18
importancc ororgan iza t ional

learn ing I 53
in 「onnal economy 133
innova t ion in 94. 133. I 35
innova t ion ind icators and language

135-40
suppo rt for innova t ion I 33-4
us ing 1he Oslo Manual in 43-4

Develop ing a New Na tional Research
Da ta In frastructure 「or the S tudy
0 「Organ i ,.a t ioos and Innova t ion
127

developmen t 103. l05. 106. 112-13.
145. 160

Developmen t Ass istance Comm i ttee
(DAC) 142

d ialogue 110, 112. 161-2

Diamond. J . 6. 134
D ierkes. M. 27. 152
D屯 tal Prospe ri ty Checkl ist (APEC)

140,146
D i 「cctora tc of Sc ience, Technology

and Indust ry (DSTI) 88
D irectora te-General for Educa t ion and

Cu lture IOI
d isrup t ive innova t ion 43
doctora te holders. car心r paths 78-9
Dod臣on. M. 20
do ing . us ing and in terac t in g (DUI)

mode 28. 15 1.)52.)67
dynam ic analys is 20. 26. l 62-3
dynamic models/modell ing 23-4.

28-9

e-sk ills 101
Earl, L. 11
心o- innova t ion IOI
心onome t rics 160
Economic D“心!ora te o f the Bureau of

the Census 57
econom ic growth 4, 6. 22. 43. 45. 90.

I 13. 134. 167
econom ic in forma t ion, C JS qu心 ions

57
心osystcms 32. I 57
cduca t ionS. l l.1 4--15.90.93.10 1.

105. 106. 108.11 1.117.123. I 且
167

energy 6, 23. 24, 128
en terprise 123
En terpr ise S tra tegy (2008) 123
en trepreneursh i p 93. 94. IO I. 102. 123
European Cluster Obsm·a tory 100
European Commiss ion >ee

Comm ission of the European
Commun i t ies

European Counc il 95. I 02
European Innova t ion Ac t 102. 103
European Innova t ion Plan 102
European Innova t ion Scorebonrd

(EIS)47. 70, 172
European Inst i tu te o f lnno,a t ion an <l

Technology (EIT) 99
European Organ iza t ion for Nuclear

Research (CERN) l l l-12. 121
European Parl iamen t 95
European Pol icy Cluster Group 100



204 Index

European Stra tegy Forum on
Research In[rastructures (ESFRI)
121

European Un ion 9牛6, 160
Innova tion S1ra1cgy 27, 96-102

European Year ofCreativi ty and
Innovation IO I

Eurostat 9. 35, 39, 40, 41, 42, 172-3
evaluat ion 72-3, 83, 94,111,129.134
ev idence-based pol icy 8, 145
expend i ture on innovat ion, CIS

quest ions 51-3
Expert Groups 95-6
ex tramural R&D 51

Fagcrberg, J . 20
础ure, learn ing from 153
Federal M in i st ry or Educat ion and

Research (BM IJ F) 122
Federal Report on R心eorcl, cmd

/111,ov"'加70
Federal Rev iew of Sc ience and

Technology 25
职h freedom 21, 97
financial cris is (2008--9) 4, 6, 22, 26,

103,134,155,159,160
financial services 22, I 05, 108, 134,

159, 160
financial support 53
F inland 119-20, I 2 I
firm s ize 1 2, 13-14, 18, 53-4,81, 149,

150
firms

connection lo o ther instilu tions
11-12

constrained na ture or 12
growth 164, 179
innova1 ion in 11, 13, 14, 93
in tangibles in the func t ion of3 I
interact ion be tween governmen ts

and 166
m icroda ta analys is 148-9, 150
research and developmen t 12, 13
see also innova t ive firms; large firms;

organ iza t ional learning; small
and med ium-sized en terprise

first mover advan tage 98
flows20-21
food 6, 22, 111, 121, 163
Foray , D. 26

fores igh t 73, 83, 152
Forres ter, J . 20, 22, 23, 26
framework cond i t ions 4, 5, 93-4,128,

134. 144
France 65, 70, 74, 120-21
Frasca ti Manual 36, 44, 46, 137, 139,

151
Freeman, C. 7, 20, 27, 36
Friedman, T. 5
Fundamen tal Princ iples of Offic ial

Sta tist ics (UN) 81, 82
T/IC F,1/IIreo户he Global Eco11011,y73

Gault , F.D. 11, 43, 65, 76, 142, 151
GDP 29, 30, 39-40, 144
General Publ ic L icence 77
Georgh iou, L. 73
GERD30
GERD/GDP ra t io 30
Germany 36, 65, 70, 107. 109, 112,

121 一2, 128
global challenges 6, 8, 17-18, 23, 94,

IOI, 113, 117, 121, 167
Global Economic Prospectsfor 2008

134
global economy 6, 106, 117, 144
Global Innova t ion Scoreboard 70
global innovat ion systems 27
global markets 15, 98
global立 Il ion 27, 92, 95, 101, 106, I 19,

123. 143
Global iza t ion Counc il I 19
Go ing for Growth 90
Govern ing Innova t ion Systems 90
governmen ts 4, 1 5-16, 93, 110, 143-4,

166, 167-8
Grand Challenges 7-8, 128
green innova t ion 113
growth, firms I 64, 179
see also economic growth,

produc t iv i ty growth
Growth Project 90

Hant/book 011 Derfring Capital
Measnres of/111ellec111al Property
Products45

Htmtlbook ofh1110 \'U t io11 Systems anti
De1·elopi11g Co11111ries 146

Hansen, J . 36
Harayama、Y.126



Index 205

Hau t Conse il de la Sc ience e t de la
Technologie (HCST) 120-21

heal th6,21, 108, Ill, 167
Hc il igcndamm-L'Aqu归Process

(HAP) 112
H icnerth, C. 62
H igh-Level Group of Experts I 69
High-Tech Strategyfor Germany 107,

121
Ho rizon tal Projec t on Food.

Agricul ture and Developmen t
(OECD) 142

human cap i tal 94
human resources 90, I 19, 126, 128,

135, 162
human resources in sc ience and

tcchnology (HRST) ind ica tors 79

Impac t Group I 53
impac ts 22, 26
implemen ta tion 42
Ind ia 5. 88, 112
ind ica tors see innova t ion ind ica tors,

STI ind ica tors
ind iv iduals see actors; people
归11strial De l'elopmen t Repor t (2009)

134
/11（如rial Property Righ ts Stra teg)如

EIIropc. AI1 97戈
Industrial Sc ience and Technology

Working Group (ISTWG) 140
industrial iza t ion 143
indus trial ized coun tries 4, 6. 39--4o.

106, 134
indus t ry 117,166
indus t ry assoc ia t ions 169
Industry Canada 24-5. 71. 72
Industry-Science Research Al liance on

thc Tcchnology Prospec ts of
MarkelS of the Fu ture I 22

inequal i t y 163
informa t ion and commun ica t ion

technologies 5. 64. 84. 90. 93. 107.
108. 109. 121, 140, 142

in forma t ion sources 14, 53--4 . 75.
172--4

Informa t ion System for Science and
Technology Projec t 24--7

infras tructure 108. 144. 166
Innova t ing Ou t o f Pover t y 113. 142-3

'Innova t ion 25" ini tia t i,·e 126
rnnova tron

challenge o f understand ing 6-7
concepts and de fin i t ions 8-9, 37--43.

90, 154
crea t iv i ty 157
damaging aspec t of 6
in develop ing counLrics see

dc\"elop ing coun t ries
d i ffus ion 43
d iscuss ion of 35--46
effc-clS of 54--5
factors hampering 55
in finns 11, 13. 14
infonna t ion sources 172-1
macro s ignals 吐5. 46
mcasunng see measuremen t of

rnnova t,on
path dependence 18
players 165-71
recen t h i story lead ing to presen t

呤ds 5-8
relevance o f Lund Declara t ion 7
relevance of SNA to undm tandrng

29-30
research projec t examples 175-9
in services 100
support for 51-3, 98. 102. 110.

133--4,144
susta inable produc t ivi ty grow th 七5
systems approach 22
userrolc 18-19. 62, 103. 159
w i thou t R&D 150-51
归（（/so process innova1 ion: produc t

innova t ion: publ ic sec tor
innova t ion: soc ial innova t ion:
technological innova1 ion: user
rnnova11on

rnnoval ion ac t iv i t ies 45. 107-11
ClS quest ions 51-3
geograph ical cs t irna1es 176
need for in tegra ted pol icy

in tc八'cn1 ion 93--4
Oslo Manual de fin i t ions 38

rnnova t ion council 117一18
innova t ion ind ica tors 69-84, 159

in develop ing coun tries 135--40
SME da ta 13
use 70-79

capac i t y 81-3



206 /m/ex

care 79戈l
in pol icy process 47

Innova t ionM icroda ta Project (OECD)
149-50

Innova t ion Pla t 「orm 123
Innova t ion Pol icies for the 21 st

Cen tury 126
innova t ion pol icies
Canada 125
Coun t ry Reviews 72
cross-d isc i pl inary work 157
呻cu lty o「coord ina t ion I 16
EU 102-103. 119
and migra t ion I 06
pol icy depa rtments 81-3
systems approach 21
us 126-7
see also science of innova t ion pol icy

innova t ion stra tegics
componen ts 9-10. 104-15, 134
coord ina t ion 9-10, 92, I 1 6-29
in developing countries I 8
EU 27, 96-102
ind ica tors of progress in 81
med ium-term act iv i ties 147-58
mon i toring and evalua tion 72-3
OECD 88, 91-4,103, 142, 168-9
short - term ac t iv i t ies 158-62
us 58, 103,-127, 128, 129

innova t ion surveys 29, 47
BRDIS 47, 57-9, 60-61, 126, 173
Canad ian (2005) 43, 52, 68, 176
CIS 9, 35, 37, 39, 42, 43, 47, 4&--57,

74-8
developing coun t ries 136
geographical breakdown o「resu lts

68
longi tud inal da ta 45-6
measuring R&D in 59-61
Oslo manual d iscussion of38
popula t ion 38
quest ions and quest ionna ires 68, 164
see also innovat ion ind icators

innova t ion systems 27-8, 90,.93
innova t ion vouchers 122, I 24
innova tive firms 40---41, 42, 49-50, 135,

164
inpu t-ou t pu t , and learn ing 152
Inst i tu te of Sta t i st ics (UNESCO) 36,

79, 137

inst i tu t ional learning 94
inst i tu t ions I 1-16, 108-11, 152, 168,

179
in tangibles 30-31, 93
in tellectual property 14, 17, 5 5--6,

58-9, 62, 76--7, 97~8, 162
in terna tional comparisons 47, 149, 160
interna t ional coopcmion 112-13, 126
I ntema t ional Developmen t Research

Centre (lDRC) 141
in terna t ional engagemen t 111-13,

I 19-20
In terna t ional Organ iza t ion for

S tandard iza t ion (ISO) 110
in terna t ional organizat ions 168-9
in terna t ional pol icies, mon i toring and

evalua t ion 134
In ternat ional Thermonuclear

Experimen tal Reactor (ITER)
112, 121

in terna t ional iza t ion strategy . Germany
121-2

intramural R&D 51, 52, 178
Ireland 65
Israel 36, 145
I taly 65

Ja ffe, A.O. 126
Japan 112,121, 125-6, 128,140
Jena 28
Jobs SIra1egy 89
Johnson, B. 28
Joi nt Technology In i t iat ives (JTls)

98-9
Juma, C. 113, 142

knowledge
ageing populat ion and loss o「4, 106
classi fica t ion 28
comme 『c ial iza t ion I 5, 112, 122
o 「 the innova t ion process 7
pro tec t ion of ind i genous 133
role of, Finn ish system 120
see also Convert ing Knowledge to

Value
knowledge accumulat ion 152, 153
knowledge acqu isi t ion 52, 135
knowledge crea t ion 15, 28,144
knowledge nows 14, 15, 21, 25, 62, 92,

107, 121



If1d',x 207

Knowledge and Innova t ion
Com-mun i tics (KICs) 99

knowledge managemen t 4 I. 42, 73-4,
74. 106

knowledge markets 92, 93
knowledge ne tworks 166
knowledge produc t ion 109, 111
knowledge transfer 40, 99, IOI, 144.

166
Knowledge-In tens ive Serv ices

Innova t ion Pla tform (KIS-IP) 100
Korea 140

labour assoc ia t ions I 69
labour force 11, I 06, I 67
language 8-9, 35-6, 135-40, 156
large firms 12-13. 13. 18, 54, 149, 166,

176
La t in America 44, 47. 135-7, 141, 145
La t in-Amer ican Sc ience and

Technology Developmen t
Programme (CYTED) 136

Lead Marke t In i t ia t ive (LM l)99, IOI,
102, 105, 109, 110

learn ing 8-9, 28, 89,151,152, 161-2,
167

see also l i felong learn ing ,
organ i2111 ional learn ing : pol icy
learn ing

learn ing c i t ies/regions 28
LEED Forum on Social Innova t ions

(OECD) 17
l i felong learn ing 89, 93, IO I. 106. 117,

167
Limits to Growth: The 30- Year Update

23
Lim i ts to Grow th (LTG) projec t 20,

22-3
l inkages 21, 22, 25-6, 149, 179
L isbon S tra tegy 102. 103
L isbon targe t 30. 69. 72. 127
L is t , F.27
loca t ion of innova t ion, CIS questions 50
low- income coun tr ies 143-4
Lund Declara t ion 7, I 9
Lundvall, U.A. 20, 27, 28, 3 1. 90, 15 1.

152, 169

McDan ie l. S. 65
macro ind ica tors 44-5, 46

Ma in Sc ience and Technology
Ind ica tors 70

managemen t prac血＄ 哗sun·eys 65
Mannhe im Innova t ion Panel 66
manuals 35. 156

scca/so Bogo团Manual: Frasca ti
Manual; Oslo Manual

manu factu ring 6, 39. 133, 143, 田

Marburger. J . 7, 10. 29, 148, 156
marke t services 144
marke ting innova tion 56-7
marke ts 104-105
ma terial s/energy balance sta t ist ical

system (MEBSS) 23
measuremen t o 「 innova tion 94. 134
cross-sectionaVpancl sun·cys 65-6
develop ing coun t ries 44, 13 5--40
guidel ines sec Bogo ta Manual: Oslo

Manual
managemen t prac t ices 心c surveys

65
mu lt i factor produc t ivi ty 30. 45, 66刁

pol icy learn ing 140--15
in serv ices 40
technology use surveys 39, 41. 61-5
Un i ted S ta tes 127
虹 ｛1/so innova t ion surveys

m icroda ta analysis 148-50. 160
m iddle- income coun t ries 144
m i grJ t ion 106
M iles, I. 73
M illenn ium Developmen t Go,ls

(MDGs) 134, 143, 169
mob il i t y . innova t ion pol ic ies 106
Mobili: i11g Science mu/ Tcclz110/agy to

Ca”“da's A小·{l/1/og,. l24
mod i fiers 76, 77
mon i toring 70-7 1. 83. 11 1. 129. 134
mul t i fac tor produc t iv i t y (MFP) 30. 45.

66刁
mull ina t ional en terp rises (MEs) 12.

170

nano1cchnologies 6-1 , 8 -l . 109. 110. 121
Na t ional Research Counc il Indus t rial

Research Ass i stance Program
(NRC-LRAP)53.110.115.15 I.
166

Na t ional Research Counc il
Sympos ium 126



208 lrrdex

a tional Science Founda tion (NSF)
10, 29, 57, 58, 71. 79,127, 139,
155,158,159,173

na t ional system of innova t ion 27
natural resources 6
elson. R. 20, 27
e therlands 64. 65, 122-3
e thcrlands: Land of En tc rp rise and

Innovat ion 123
network analys is 153
network cap i tal 42-3, 94, 107, 120
etwork on Science and Technology

Ind ica tors (RICYT) 36, 44, 136,
137, 145, 174

networks 107, I 19,120,166
The New £co11011,y.. BeyoIIdIhe Hype.•

The OECD Growth Project 90
Nen• Industry New Jobs 124
New Partnersh i p for Africa's

Developmen t (NEPAD) 36, 137,
138,139,140,142,145,173

ew Zealand 66, 140
non-l inear innova t ion 4, 5
non-R&D-based innova t ion 69
non-technological innova t ion 9, 42, 73,

74. 93, 106
ordic Counc il 36
ord ic Fund for Indust rial

Developmen t 37
orth American Industry

Classi fica t ion System 176
Nonvay 37
novelt y of innovat ion 39, 43, 50, 150
NSTC 157

Obama, Pres idcn t 127, 128
Observa to irc des Sc ienccs e t

Techn iques 70, 118, 174
OECD 5, 106, 141-2, 160, 173
d iscussion of innova t ion35, 36, 37,

41-2
earlier proj心IS 89-91
fu ture stud ies 73
innova t ion indica tors 70
Innova t ion S tra tegy 88, 91-4, I03,

142, 168-9
knowledge managemen t proj心I 74
lcaming c i ty study 28
learning organ iza t ion 89
manda te and process 88

preoccupat ion wi th financial cns,s
103

rev iews of innova t ion pol icy 72, 118,
129, 140-4l

work on innova t ion stra tegics 9-IO
OECD Science, Technology and

Industry Outlook 70. 118
Officeo「Science and Technology

(NEPAD) 36. 44, 138, 139, 140,
142, 145, 173

Office of Sc ience and Technology
Pol icy (OSTIP) 156

official sta ti st ic ians 170, 171
open innova tion 107
'open l icens ing' in「ra struclures 77
opera t ional problems 167书

Organ izat ion o「Afr ican Un i ty (OAU)
137

Organ izat ion ofAmerican Sta tes
(OAS) 136

Organiza t ion for Economic
Co-opera t ion and Developmen t
seeOECD

organ iza t ional innova t ion, CIS
quest ions 56

organ心 t ional learning 13-14, 27-8 ,
152-3

Oslo Manual 9, 17, 46, 136-7, 143, 155
de fin i t ions o f innovat ion 37-43. 154
NEPAD workshop on use of 139
us ing in develop ing coun tries 43-4

ou tcomes 22, 26

Padoan, P.C. 141
panel data 150, 151-2
panel surveys 65-6
pa ten t coun ts 81
pa th dependence 18, 145
peer learning 35, 37, 89
peer rev iew 37, 89
people 15, 16, 92-3, 106,117
ph ilan throp ic organ i z.i t ions 169
phys ical constrain ts, dynamic

modell ing 23
pla t form technologies 107
pol icy al i grunent 7, 8
pol icy analysts 83, 84
pol icy coordina t ion 92
pol icy depa rtmen ts 81-3
pol icy development 74--9



Index 209

pol icy in tcrvenIlon 4. 5, 94, 144. 151
pol icy lcarmng 9, 70-74. 83. 94, 96,

134, 140-45
Pol icy R-csearch Ini t ia t ive I 55, 164
Porter, M. 20. 27
pove rty 6, 80, IOI,_ 134

S匹11/so Innova t ing Ou t o f Pove rt y
pove rty reduc t ion 9:, 143
Povert y Reduc tion Stra tegy Papers

(PRSPs) 112, I 15, 142. 146
Pres iden t's Counc il o fAdvisors on

Sc ience and Technology (PCAST)
128

prio ri t y-sett ing 109, 121, 126pr iva te sector, involvemen t in dec is ion-
making 166

Pro I nno Europe 98, 172
Process Encyclopaed ia Projec t 24
process innova t ion II, 14, 15, 38. 40,

50, 62, 75, 76, 78
proccss managemen t IOI
procuremen t 98, 102, !08-!09. 123,

127, 128
produc t innova t ion 1 1. 14, 15. 38. 40,

49-50, 62. 75, I 51
produc t iv i ty growth, susta inable 4-5.

163
propens i ty to do R&D 13, 52, 59-6 I.

175-6
propens i ty to innova te 13, 5 1. 69.

80-8I, 90, 150. 175--6
Proposal for F inland's Na t ional

Innova t ion S tra tegy 119
publ ic finance 110
publ ic ins t i tu t ions 108-11, 152
publ ic pol icy deba te 81
publ ic sector innova t ion 1 6-17. 40.

119,128,148, 153-6. 159-60
publ ic serv ices 144
publ ic-p riva te pa rtnershi ps 98~9,

155

reg ional innova t ion I 00
regional Sla t i st ics 176
reg ions, l inkages be tween in st i tullons

and 179
Re1110,,i11g Ohswch·s tu cross-Border

lm·est111e11 ts by Ve11111re Capital
Funds 100

research 8,108.111, 121-2

research and developmen t 17, 18. 21
cap i talizat ion 30-3 1. 32
CIS ques tions 5 1. 52
邮cul ty of coord ina t ion 116
F inland 120
in finns 12, 13
innova t ion w i thou t 150-51
in tens i t y 178-9
mcasunne see innovallon sun•cvs

心． 夕

performance 81
perfonners 177-8
quest ions abou t 176
sta t istics 30
Un i ted S ta tes 127-8
see also bus iness R&D; propens i ty

todo R&D
research instilu t ions 1 1. 168
resource managemen t IOI, 167
Rev的 ing Co1111111111i1y /1111oror io11

Policy in a C/11111gi11g World I 02
Rev iews of Innova t ion Pol icy (OECD)

72. I 18. 129, 140-41
Rising Abore Ill!· G{（ （加ring Srorm 126
risk cap i tal marke ts 100
risk laking 93
Roadmap for HRST ind ica tors 79
Rodrik. D. 134
Rolhwcll. R. 20
Russ ia 36, 47, 140. 145

sa tell i te accoun ts 30
Scerri , M. 134
Schaan. S. 76
Scholz, L. 36
Schumpe tcr. J.A. 36
Schumpc tcr Mark I reg ime 13. 144
Schumpctcr Mark II regime 13
sc ience 111-12. 113. 121-2
Sc ience and Engineer ing Ind ica tors 70
Sc ience and Innova t ion Coun try No te

for OECD Counlries 118
sc ience o f innoval ion pol icy I 0. 28-9.

156-8
Sc icnc-c ofSc icocc and Innova t ion

Pol icy(SciSIP) 10.29. 71.127.
148. 156,157.161, 168

SC/(?”“, ofS”CIIrc Policy. A F（如ral
R”«orch Roodmop 71. 155

Sc ience o f Sc ience Pol icy (SoSP) 71.
156. 157. 168



210 II/dex

sc ience and technology 24--7. 79.
1 24-5

see also STI ind ica tors
Sc ience and Technology Bas ic Law

(1995) (Ja pan) 125
Science and Technology D i plomacy

112, 122, 126
Sc ience_, Technology and Indust ry

Scoreboard (OECD) 70
Science, Technology and Innova t ion

Counc il (STIQ 125
sc ience, technology and innova tion

(STI) mode 28, 151, 152
sc ien t i fic coopera t ion 112
Sc ien t i fic Research and Expe rimen tal

Developmen t (SR&ED)
programme 15 1. 177

econd Bas ic Plan (Japan) 125-6
Secre taria t (OECD) 88
secu ri ty 6, 163
September I I th 6
services/serv ice indus t ri心6, 39--40,41,

100, 1 44-5
Seven th Framework Programme for

Research and Developmen t 96.
99, 100, 158

S imon, H.·20, 22. 26
s ingle ind ica tors, use of79-80
sk ills 93, 101
Sloan School of Managemen t 22
Small Bus iness Innova t ion Research

(SBIR)72, 110,127,166
Small Bus iness Research In i t ia t ive

(SBRI) 109, 115, 124, 166
small and mcd ium-s远d en terprises

(SM Es) 12, 13, 18, 8 1. 121, 123,
124. 150, 151, 162, 166, 176

Sm i th, K. 37
Social, Behai•ioura/ and Eco110111ic

Research i11 the Federal Con tex t
156-7

soc ial cap i tal 46
soc ial innova tion 17
soc io-econom ic modell in g 24
Soc io-Econom ic Resource Framework

(SERF) 24
Soe te, L. 7
so ft sk ills 93
Sou th A frica 36, 37, 112, 141
space, and innova t ion 13

stakch_olde~)nvolvemen t 7, 117一18,
121, 128

s tandard-se tt ing 110
standard iza tion 98
s ta te a id 53, 101
S ta te of the Na t ion reports 125
sta t is tical da ta 24-7
s ta t is t ical measuremen t 80-81
s ta t ist icians, o ffic ial 170, 171
S ta t is t ics_Can_ada 19, 24-7, 61, 64, 66,

76, 77, 174
S tee ring Comm i ttee o f the African

M in is terial Counc il 138
ST! ind ica tors 7, 25,41, 70-71, 137-40
see also Work in g Pa rt y o fNa t ional

Ex perts on Sc ience and
Technology Ind ica tors

Strmegyfor American /1111ovctt io1110, 128
s”“'egyJor DCIIIImrk iII thc Glob(tl

Economy 118-19
Sirengthen ing Germany's Role in 1/,e

Global 彻owledge Socie ty 121
support for innova t ion 51-3, 98, !02,

I 10, 133-4,144, 166
Sun•ey of Innova t ion and Bus iness

S tra tegy 66
susta inable developmen t 4-5, 95. IOI 、

119, 121, 163
Sve iby , K.E. 31
Sweden 65, 123
Swed ish Agcncy for Research

Coopera t ion (SAREC) 138
Swed ish In terna t ional Developmen t

Agency (SIDA) 138, 141, 145
Sympos ium on Research and

Innova t ion in V ie t Nam (APEC)
140

sys tem dynam ics 22-3, 45
Sys tem Dynam ics Group 22
sys tem m isal i gnmen t 29
Sys tem of Na t ional Accoun ts (SNA) 8,

21, 29-31, 40, 44--5, 52, 66
sys tems, de fined 21-2
sys tems approach 8, 20-32, 42
sys tems theory 23

technological innova t ion 9. 37-8, 39,
40

technolog ical produc t and process
(TPP) innova t ing firms 40-41



/miC.r
r,l-

technological product and process
(TPPJ innova t ions 40

technology 8. I 19
technology acquis i t ion 135
technology adapta t ion 135-6, 151
technology adop t ion 39. 61. 75, 76、

107. 151
technology development 43, 76, 77,

98-9
technology d i ffusion 39. 4 1. 69. 134
Technology Economy Programme

(TEP)91, 169,170
technology mod i fica t ion 39, 43, 76, 77,

J07
technology purchase 43, 76
Technology Stra tegy Board 73, 124
technology stra tegy papers 73
technolo!,'Y transfer IOI, 122
technology use sun•cys 39, 41, 61-5
tert iary educa t ion 90
Th ird Basic Plan (Japan) 125, 126
time, and innova t ion 13
Towards World-Class Clusters i11 the

European U11ia11: l111ple111e11t i11g the
Bro证Based h1110 .-atio11 Strategy
99-100

Townsend, J . 36
Trade Un ion Advisory Comm incc

(TUAC) 169
tra in ing 8, 17. 52, 93, JOI, J05, 106,

111, 117, 167
turnover 13, 19, 50

Uhrbach. M. 64, 76
UN Ci ty Group 31 、40
UN Conference on Trade and

Development (UNCTAD) 141 、
169

UN Educat ional, Scien t i fic and
Cu ltural Organ isa t ion (UNESCO)
36, 79, 112, 141-2, 160, 169

UN ~~ndame~ tal_Principlcs ofOfficio I
Sta t ist ics 8 I. 82

UN l_'.ldust rial Del"clopmcn t
Organl7.a , ion (UNIDO) 143. 169

UN S tal isi1ca1Comm iSSI0n 30
lJNS团 i st ical Office 20, 23
lJn八cd K ingdom 36. 64: 12 1. 123--1
Umtcd Smtes 1 8. 36. 45. 58. lO3. l 09.

126-8. 140
umvers1t ics 1 1. 53. 168
UNU-MERIT 72. 146
urban i纽 ion 18. 133,143.145
uscrinnova t ion 14. 16. 43, 46. 52. 62.

67, 69. 7牛8. 107. 151
user role. in innova t ion 18-19. 62. 103

159
user-cen tred innovation 1 00-10 1. 103
user-d riven innova t ion 14. 43. 46. 100.

103. 107
user-produ心r networks 119. 120

von H i ppe! . E. IS. 43. 62. 76. 120, I 七，
151

Von Tunzchnan. N. 29
Voorburg Group 40

water 6, 12 1. 163
Wessner. C.W. 126
Wh i te Paper on innovat ion (2008) 123
whole-of-governmen t approach 128.

129. 167
Winter, S.G. 20
Work ing Pa rty of Na t ional Expe rts on

Science and T心hnolo窃

Ind ica tors (NESTI) 9. 3 1. 36. 37.
136. 138-9. 140. 145

World Bank 134. 141. 160. 169
World Bank Inst i tu te 120
World Wide Web 22. 112
The World ;11 20211 (2007) 73
Wrigh t. R. 6. 134



Innovation S甘ateg ies for a Global Economy
'Dr Gault has been on the fo呻fron t ofinnova tion measu砌men tand i对ica的 formanyyears. With the publica tion of
Inn叩 tion Strategies for a Global Economy, he has mo函substan tially be)Ond the realm ofmeasuremen t In this
volume he has sucdnctly linked the role ofmeasuring innova tion to the de冗lopmen t and implemen口 tionofinnova tion
叩 tegies. The volume is unique in addressing bo th the measu闭men t and implementa tion of appropria te innova tion
如 tegies in developing na tions. Over the last decade Dr Gault has become an expert in this area and his expertise is
clearly on tfzsplay. Without a doub t, this volume is the definiti龙 primer on the measuremen t of innova tion a心 如

implemen ta tion ofs归 tegies for innova tion.'-Lynda D. Carlso n. PhD

1nno硕on Stra tegies for a Global Economy skilfully connects the challenge ofdeveloping innova tion po/ides with the
developmen t ofsta tistics and indica tors needed to 如lua te andmonitor thesepo/ides. Fred Gaul t brings an insider view
to bo th areas wh ich is exceedingly ,a尺and badly needed.'-Andrew Wy吐o ff, OECD, France

'Fordecades, many in the indica邱community have looked to Fred Gault fornew Ideas and organizing prindples. Gault
con tinues to play this informa tive and inspiring role in his new book on the in tersection be tween policy and indica to门．

Hi沮eas will make a substan tive con tribution to the way in which innova tion policy is made.'
- E ric Von H ippel MIT Sloan School o f Managemen t, USA

布 is path-b尺式ng book in tegra tes theory, case studies, da ta and policy ins igh t in to a un ique take on innova tion
processes and govemmen t a ction. It is a much-needed advance in the in tellectualfounda tions ofinnova tion policy. '

- Ke ith Sm i th , Im pe rial College, London, UK

Th is book is abo ut innova tion strategies for a global economy, the ir developmen t, implementa t ion, measu四me r. ta叩

management Following the global econom ic cris is, people are asking : wha t wen t wrong? Here, Fred Gault ii ' c:·. • • -
tha t a part of the problem was Inn四 tion in finan cial services, wh ich resulted in the release of a ttract \

products to the mar1cet tha t d i ffused rap idly and then lost 邓lue. Th is book c叩 iders innova t ion and how 沁（
d:~loped and implemente~ to_ su pl.'.° rt it I~ so d_o in g. (ramewor1ccond仆 ions~?'_as mar1ce t regula t ion and t i ,
o f do ing bus iness are exam ined to d iscover how future problems could be avoided.
A be tter understand ing of inn叩 tion and imova t ion po阮y may result in improved econom ic and social ou也 ｀ ＂

from these activiti巴The book the飞 fore begins w i th an explora t ion o f the language and system framewor1c used to
discuss in叩 tion, and the statistical ind ica tors needed to describe it The author prov ides a crit ical assessmen t o f
inno邓t ion po阮y development, mon i to ring and evaluat ion, and cons iders innova tion stra tegies, the ir componen ts
and management He concludes by prescrib ing d irections for new wor1c in developed and develop ing coun tries. 、

心dem iaengaged in the studyo f inno邓 tion poU勺， i ts mo~ i toring and 纽 lua tIon,w ill find th isbook tobeo f grea t
in te rest. as will gradua te students in the fields o f bus iness and management, and sociology. I t w ill also strongly appeal
to governmental po阮ymakers and sta tist i cians respo函ble for innova t ion stati stics.

Fred Gault is a Pro fesso rial FeUow at UNU MERIT, The Netherlands, and Pro fessor Extraord ina ire and Member o f the
TUT I nstitute for Economic Research on Innova tion {IERI) a t Tshwane Un ive飞 i ty ofTechnolo窃(TUT), South Africa.


