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Being asked to write a preface to Chris Freem8&elected Essaysas been for me an honour
and a privilege. Chris has been for almost thygwars a loved friend, an influential mentor
and an extremely insightful collaborator. HoweJsg, does not need any introduction. As
one of the most prominent founding fathers of tbenemics of innovation as a distinct sub-
discipline of social science and as influentraitre-a-pensewithin and outside evolutionary
economics and economic history, he would have dedefor quite a while the most
prestigious recognition in economics, together sihial scientists like G. Myrdal, K. Arrow,
H. Simon, D. North, and a few other seminal contidibs to the contemporary “political
economy”. A preface praising the intellectual aoleiments of Chris Freeman would
inevitably be both partial and redundant. Ratitemight be more useful, especially for the
younger readers, to briefly flag some of the thedissussed in the essays which follow and
highlight the ways they relate to the ongoing etiohary research programme in economics
as well as other streams of socio-economic analysis

Chris Freeman (together with a small number of kzhoon the other side of the Atlantic —
prominently Richard Nelson and Nathan Rosenberg)dssablished the very foundations of
the economic analysis of scientific and technolalgiesearch and of the ways technological
knowledge becomes incorporated into new produadspaocesses and ultimately turns out as
a fundamental engine of economic growth. Freenms)been indeed one of the pioneers
investigating difficult but fundamental questiongcl as the inter-relation between scientific
and technological advances, the characteristigaraivating firms, the nature of institutions
supporting technological innovation: the readestil going to find fresh insight in the old
Freeman (1962) and (1993), Freeman et al. (1968)(2965), while of course the classic
Freeman (1982) and (1994) are a must in the filtonomics of innovatioh.

The foregoing analyses are also at root of theyssshich follow. However the emphasis of
most of them (and also of Freeman (1987)) is onrnbkgtutions grounding “capitalism as an
engine of progress” as Nelson (1980) put it.

A major theme which offers a unifying thread acrthes essays, and also provides the title of
the collection, concerns the nature of systemamdvation and in particuldational Systems
of Innovation and of Productio(hereafter NSIP). In fact, a careful readingha following
essays and more emphatically the conclusions rekk@atNSIP are for Freeman a privileged
level of analysis of the interactions and co-eviohary dynamics among five sub-domains,
and related institutions, governing

I.  the generation of scientific knowledge;

ii. the development, improvement, adoption of new actsf and new techniques of
production (that is, the domain of technology);

ii.  the “economic machine” which organizes the produrctand distribution of goods,
services and incomes;

Iv.  the political and legal structure; and finally,
v. the cultural domain-shaping values, norms and costo

! For a reconstruction of some elements of the hisibthe “economics of science”, see Nelson (2006)

2 |n fact, as Chris Freeman implicitly suggests d &rhappen to agree — it is at national level whire
interaction among these five domains appears meeglg. See also Nelson (1993) and Lundvall (199Bhis
does not mean to say that a germane notion ofragsdé innovation cannot be fruitfully applied ats®al level:
on the latter, see Malerba (2004)



It is indeed a formidably challenging research paogme, posing basic interpretative
guestions, at the same level of generality — evetiifierent in their ingredients — as the
“theories of history” addressed by A. Smith, Maweber, Keynes and Schumpeter, among a
few distinguished others. One could call it theafgd political economy”, trying to answer
some of the questions which, frankly, | considebéoamong the ultimately interesting ones:
what has triggered and what keeps the momentuneltesisstained exponential growth in
developed economies since the Industrial Revol@tiblow do we explain the patterns of
catching-up, falling-behind and forging-ahead histdly observed among different
countries? What are the factors underlying the Hd@nm fluctuations in the time profile of
economic aggregates such as GDP, productivity, @mnpnt, etc. at both “world” and
national levels? What is the relative importancethie answer to the foregoing questions, of
technological vs. organizational vs. institutiofeadtors?

Chris Freeman’s conjectures together with his ewoogly insightful exercises of
“appreciative theorizing” — as Nelson and Winte9&4) call thegenreof bottom-up history-
based interpretations — are nearly opposite to quest for the “magic bullet” enterprise.
Hence, as Chris remarks in the conclusions, thinfate driver” of socio-economic history is
unlikely to be an invariant Marxian tension betwe@orces of production”, “relations of
production” and “political/ideological superstrurtg”. By the same token, one is equally
unlikely to find any ultimate “Schumpeterian drivesf long-term growth just based on
technological innovation — as important as it isalways holding irrespective of the
(institutional and cultural) context conditions.nd needless to say, any account of the magic
bullet in terms of “just get the incentives rigimidayou will be OK” is so far away from Chris’
views that he does not even mention it (I happemltp agree with him, but | shall briefly get
back below to the issue since it features suchgaphit in the contemporary “spirit of the
times” in social sciences).

C. Freeman’s first fundamental conjectures entagit teach of the foregoing domains of
analysis maintains a good degree of “evolutionamo@omy”. to give a few examples,
science to a significant extent (even if not fulgyolves according to its own selection
criteria; so do political institutions and culturtaits; collectively shared norms might well
self-reinforce even when driving to technologicailvmhgrading and income deterioration; and
the list is much longer.

The second interpretative conjecture, further dgwad also in his joint works with Carlota
Perez and Francisco Louca (cf. among others FreemdnPerez (1988) and Freeman and
Louca (2001)) is that the observed dynamic propgiti the various (national) economies and
their relative performances as well as the dynarmicsiternational economy as a whole,
ought to be interpreted in terms a@bngruence(or. alternatively, varying degrees of
mismatching) among the foregoing subdomains. Ambitious as, it find the elements of a
“theory of contemporary history” sketched out ire@man and Perez (1988), Perez (2002),
Freeman (2002), Freeman and Louca (2001) bothyhgiidgestive and quite convincing. In
such an interpretation the national specificitieshie coupled dynamics among the five above
domains account for e.g. the English emergenceetmdrship in the first Industrial
Revolution, the subsequent catching-up and forgimgad of the USA and Germany, all the
way to the contemporary success of far-easterncec@s like Korea. It is an interpretation
which bears major overlappings with the — to a gewignt French — “regulation school” (see
Boyer (1988a) and (1988b), and, among the non-Rrexmtributors, Dosi and Orsenigo
(1988), and also Coriat and Dosi (1998), for distuss of the links between such a breed of
institutionalism and evolutionary theories in econes). If anything, there is relatively more
emphasis upon science and technology in Freemarcalfehgues and more emphasis on
politics, conflict and governance institutions iglitta, Boyer, Coriat, and other “regulation”



colleagues. However, this should be a second-asdae, in principle to be clarified on the
grounds of finer comparative historical evidence.

Some basic “congruence” or “combinatorics” storyalso at the core of theariety of
capitalismapproach to the comparative assessment of thécpbleconomies and revealed
performances of e.g. “laissez-faire” Anglo-Saxomitaism vs. “corporatist”, German or
Japanese, breeds of capitalist socio-economic @af#on (cf. Hall and Soskice (2001), and
also Cimoli et al. (2006) on development patternsid, finally, C. Freeman'’s history-based
generalizations are well in tune with more formgplerations of theconsistency properties
(or lack of them) among forms of governance of infation, incentives, financial flows and
product markets (cf. the seminal work of Aoki (2pOfor some links with evolutionary
theories of technological change see also AokiRosi (1992)).

A major methodological element shared by Freemahcaleagues with these other streams
of analysis is the explicit focus upeomparisons among discrete institutional fofnvhich
distinctly combines mechanisms of knowledge germraand of governance of economic
coordination. So for example, in M. Aoki and cdkars the archetypal “Japanese firm”
differs from the archetypal “American firm” in tesmof distinct organizational attributes
determining among other features the way infornmatiows across the hierarchical layers of
the firm, the relationships between internal prapmtnechanisms and modes of access to the
labour market, and the links between the firm ftaat finance (Aoki (2001)).

The emphasis of Aoki et al, as well as “varietyeapitalism” streams of analysis, is largely,
although not exclusivelyGross-sectionaladdressing the structural differences betweey, sa
the US, Japan, Germany and Sweden over the lgsiyéars or so. The recurrent question is
whether such differences, even if they existedhe past, will continue to exist in the
“globalization era”. Chris Freeman convincinglygaes that they will. | fully agree with him
and shall add some brief comments below. Comeé @y, Freeman puts an even greater
emphasis on thaistorical evolution of distinct political-economy regimessasiated with
distinct techno-economic paradigms shaping the allveorganization of knowledge
accumulation and production under e.g. an elettrioiternal-combustion/mass production
mode vs. an ICT-driven one (cf. Freeman and Peir®28), and Freeman and Louga (2001)
among others) .

| cannot enter here into the details of the ovexlapd differences between different analyses
however grounded into some institutional combinagorconcerning the performance
comparisons between different “institutional typemsid the assessment of their genesis,
mechanisms of self-maintenance and evolution. ¢cdmemon bottom line is the focus upon
the identification of the combinations which makay, the “research university” mode of
generating scientific knowledge congruent with thedes of its industrial exploitation which
in turn might or might not be congruent with theyswdabour and financial markets work, etc.
From a modelling point of view one is still at theginning, but the already mentioned works
by Aoki and colleagues offer suggestive hints (sés Marengo (1992) for a largely
unexploited style of micro institutional comparisdn In any case, note that in such a style of
analysis, complementarities —or lack of them— ammtcuence —or mismatching— are the name
of the game. Hence, to illustrate, in such a pEype it might not come as a surprise, say
that “Confucianism” under some institutional sesupight appear as a hindrance to industrial
development while in others might be a source @bgpessive” social norms; that “labour
market rigidities” in some contexts are just “rigies” while in others are powerful drivers to
within-firm knowledge accumulation and cooperatbahaviours...

% The merits of such methodology, on more microeatin@rounds, are stressed also by Williamson (1999)
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To repeat, let me emphasize the still preliminaage of such types of formal analysis — as
distinct from a long and noble pedigree of “quaivta’ historical analyses, ranging from A.
Smith to C. Cipolla, from Marx to Landes, from M.elher to R. Dore, indeed to Chris
Freeman. As an almost symmetric opposite ternmoofparison, many of the younger readers
are certainly familiar with the “political economwith solid formal neoclassical roots (for a
thorough statement see Persson and Tabellini (2000&ll it the “Neo Political Economy”
(NPE). In the NPE world, one studies the equilibri effects of different policies and
political set-ups grounded in rational responses imfariantly maximizing agents.
Philosophically germane to that stream of analisithe search for some sort of invariant
“meta-production function” that is supposed to pamiously describe the transformation of
whatever “inputs” which might range from physicapdal investment all the way to the
protestant ethic, the propensity to reproduce, négstance to malaria, the degrees of
education, the distance from the equator, etc. sdme socio-economic performance
“output”. (A concise example of thigenreis Sachs and Warner (1997); elements of caution
on the outcomes of the whole exercise are in Hgs(2001)). The device is simple and
deceivingly innocent: in fact, on a couple of o¢oas even Chris Freeman in the essays
which follow makes a heuristic use of productiondtions of the kind! Personally, | am all
in favour of the search for statistical regulagtipossibly characterizing the development
process and its underlying political economy. Heeve as | voiced earlier my scepticism
regarding the quest for the “magic bullet” explamas, | am equally sceptical about the
enterprise of estimating some kind of “meta-recigble to sort out the relative contributions
of e.g. democracy, degrees of distributional indigy&nowledge, the rule-of-law, etc. within
some invariant “meta-cuisine” (as extreme in thehyl once heard a very famous economist
presenting his own “theory of history” groundedoird production function which was
supposed to be invariant in its functional forrmfrthe Stone Age to the present!). In fact, in
a world ridden with complementarities the searchtfe “meta-recipe” looses much of its
interpretative power.

What does one do then? Well, first, we should alittue and refine upon the exercises of
“reasoned history” of which Chris Freeman has effieconvincing templates. Second, we
certainly should refine our knowledge of the stgtifacts of development, trying to identify
the invariances and the discontinuities both inetiseries and cross-sectionally across
different groups of countries (building upon sonfiehe early classic contributions of Burns,
Mitchell, Kuznets and Kaldor, and adding novel mmexonomic knowledge; on this point see
also Dosi, Freeman and Fabiani (1993)). A thirdmplementary, line of investigation,
involves in my view the construction of models —&sple as possible, but not simpler”, as
Einstein once put it'— able to generate (and thmssome sense explain) the foregoing
“stylized facts”. Not surprisingly my preferenceeas for models of an evolutionary kind but |
wholeheartedly welcome a healthy competition betweeolutionary and more mainstream
models aimed at interpreting a commonly recognigedof phenomena, ranging from the
long-term properties of the time series of econoaggregates such as GDP, productivity,
employment, etc. all the way to micro phenomend aag those concerning the patterns of
innovation, corporate performance, and the dynaofiasdustrial structures.

The subtitle of Chris Freeman’s selection of wgsns “Essays in evolutionary economics”.
They are in fact genuinely “evolutionary” at leastthe sense of the evolutionary research
programme whose building blocks one tries to spall in different ways in Nelson and

* And of course, the fact that one is able to ed#niateraction terms is a far cry from the “combaris”
property that, say, A when together with B and @hhihave a beneficial effect on growth while it niegve a
negative one when it comes just together with C iangresence of D. For a similar argument concerrire
simpler domain of production theory, cf. Dosi anchZzi (2006)
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Winter (1982), Dosi and Nelson (1994) and Dosi ®idter (2002). At a first look, the spirit
of Freeman’s essays significantly differs from aodadeal of contemporary evolutionary
contributions, which mostly address micro and indukevel aspects of technological and
organizational change (although not exclusivelyr fecent assessments also covering
progress in the — formal and “qualitative” — undansling of growth as an evolutionary
process, cf. Nelson and Winter (2002) and Verspdge@5s)). In my view, there is indeed a
fundamental complementarity between micro investiga and the more macro perspective
running through Chris’ essays. In fact, the lateee remarkable examples whereby
thoroughly evolutionary micro stories are the uhdeg thread of the much broader, macro
co-evolutionary histories. In Freeman’s world thianing back and forth between the micro,
the macro and the range of complementary institstiis natural, as it should be. So the
reader will appreciate in the essays that follogightful pieces of analysis of the painstaking
emergence of the ICT-centred techno-economic pgmadind of the national specificities
influencing the modes and rates of its diffusiom all that, as already mentioned, Chris
Freeman’s thesis is that also in “globalization’ ereations (and “quasi nations”, such as the
European Union) will continue to play a fundamemtdé as entities driving policy-making
and institution-building. As so will the “visibleand” of large enterprises play such a role,
even if their organizational structure and theictges of principal activity are changing as
compared to the earlier “Fordist” electro-mechalnpaaadigm.

| was mentioning the fact that Chris Freeman’s kser those reproduced in this book and his
whole production — are a template of an analytstgle continuously relating micro events
(say, specific innovations), “meso” dynamics (dlge competitiveness and the patterns of
evolution of particular industries) and macro paise concerning income growth,
employment, relative success/decline of particaaunntries. Such a style of analysis is
indeed too rare a virtue, also in the evolutior@agnp. As a correlate, even in the latter there
is far too little reflection on the broad colleaivmplications of the dynamics of innovation,
“creative disruption” and industrial evolution. tBuog it telegraphically, in the large fuzzy
“evolutionary community” — in my view — there isbét too much Schumpeter and far too
little Keynes. And the imbalance is so high thamstimes one suspects that some
evolutionary scholars are not too uncomfortablsee all their micro-foundations summarized
by, say, some neat equilibrium trajectory at mdex@l. And some might not even shiver at
the mother of all evolutionary mistakethat is M. Friedman’s “hand waving theorem” re-
stating Mr. Pangloss’ proposition that “everything observe must be optimal, otherwise any
superior competitor would have wiped it out...”. tAts point in time, one ought to leave one
of the numerous falsifications of the statemengtaduate students: however, for those just
educated in Chicago and intellectual surroundiegsly criticisms are in Winter (1964) and
(1975).

Chris Freeman on the contrary belongs to that gafugvolutionary scholars who believes in
the widespread possibility of multiple evolutionapaths (incidentally note that such
multiplicity erodes any interpretative value to tpeoposition that evolution is a sort of
decentralized optimization device: more on it inst@a&i and Dosi (2006)). Chris, if |

understand him well, is quite comfortable with vagy degrees of path-dependence in
technological and institutional dynamics. In fadrust he is quite comfortable with Paul
David’s proposition that “institutions are carrieo$ history” (David (1994)) with all the

inertia that they entail. Granted that, the whelpersonal and intellectual —history of Chris
Freeman has been marked by the passionate searitie fdegrees of freedom for purposeful
human action apt to steer the evolution of socmemic institutions toward progressive
social objectives — including the internationalfuion of new technologies and industrial
development, equitable patterns of income distidmitemployment and democratic rights,



the reduction of environmental rape. | am surmterpret also Chris’ thoughts in stating that
in fact these objectives have been what motivatedamd quite a few of us to understand in
detail how the socio-economic machine works prégiseorder to identify the levers and the
“windows of opportunity” in order to change it. @hhas done a lot in this respect, trying
also to spell out normative proposals at an instital and policy level (cf. Freeman (1992),
Freemand and Soete (1993) and also the essays wotme).

Few others, in the past and in the near preserd Yaiced overlapping objectives (see among
others, Nelson (1997), Hirschman (1973 and 1996)e[#2004), Stiglitz (2006)). However it
is only fair to admit the minority role that alldbe voices, (indeed, our voices) have played
especially over the last quarter of a century aspared to a “spirit of the time” roughly
grounded into some version of the neoclassicabddky, but — even more importantly — into
some unquestioned faith in the “magic of the mdrKgiut incentives right and everything
will turn out in place”, and other dangerous adt§adh of this sort. Chris Freeman has been
one of the few who basically did not care abous tide. At last, the world is (reluctantly)
sobering up from a sinister illusion whereby “glbbation”, “the new Economy”, “more
market, less policies”, etc. should have been thiweusal panaceas. That might indeed
correspond also to a “window of opportunity” at faicy level. But one will not be able to
seize it if the “projects for better worlds” aretraxcompanied by a careful, dispassionate,
rigorous analysis of the anatomy and evolutionhaf tontemporary socio-economic fabric.
This is one of the precious lessons that my fri€hds continues to give us.
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