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srently involved in testing whether technological change is a necessary condition for
;ﬂeaehpm believed to be the basis for economically sustainable growth in
ippir s. The starting point of this paper is that economic development embodies
usational and institutional changes in the way that output is produced,
examples from far- ~from-equilibrium physical and biclogical systems,
behavioural properties of transformations in the structure of the system
e ,&ﬂ‘mmt from those arising from relational responses, such as are
th functioning of the market mechanism. This raises the question of the
ce of market adaptation and technological change in determining the
pment: an issue which is examined in the context of organisational
son is made between elements of the new theory of the firm and
amalysis. of organisational change. Attempts are then made 1o see
t appears to be invalidated in any fundamental way by subsequent
i’ﬂl“l not 1o be the case. Policy implication both general and for the
then briefly outlined.
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sonship Between T, echnological Change and Economic Development

Economic Growth, Development and Change: An Introduction.

When examining the relationship between technological change and economic develepment one is
“mevtably involved in understanding the nature of economic change. Unforiunately, economic change is
‘subject which is virtually taken for granted in much of economic theory: in neo-classical growth theory
7 le the long term growth effects of eapital formation, labour force expansion and technological
‘change are assumed to take place under conditions of competitive equilibrium. Any movement of

et economists preferred to focus on the differential growth rates of the sectors making up that

Lhange is seen to be associated with growth, but only as an outcome of growth ilsclf -

... the set of changes in the composition of demand, trade, production and factor use as per

mph:inmiurm"{ﬂmuy,l?ﬁﬁ.ppﬁ]-ﬂ}. -,

ally, there are those who see growth in terms of a change in the siructure of the economic syslem itself,
ms conceptualisation 15 captured in the Kindleberger and Herrick's (1977) distinction between growth

RO -
e

output.

"Eummrmﬁmnﬂemnﬂ:mmwpm implies both more output
and changes in the fechnical and instifuticnal amangements by which it is produced and
distributed ... development draws attention to changes in funcrional capacities” (p.3, my
shasis)
pulin:ulw ways of perceiving the relationships between growth and change have been far from
msally accepted. Criticism has been expressed of the way excessive aggregation and absiract

w2l

"~ all the drama of the events - the rise and fall of peoducts, technologies and industries, and the

Accompanying transformation of the spatial and occupational distribution of the poputation..”

AiNordhaus and Tobin, 1972, p.2)1

= g0 on 1o express their belief in an alternative vision of capitalist development presented by
mnpeter, as well as to mvoking a plague on both your Cambridges (although nol quite in those
pis)! Also, not all development economists have emphasised Kindleberger and Herrick’s distinction
ween growth and development - especially the concept of development embodying both technical and
sitntional change. Sen’s (198%) distinction between development and growth embodies 5 factors which
i to rellect the incompleteness of market criteria in traditional models of economic growth but don’
plain what cconomic development is or rather mvolves. In another context{Meier (1989, p.6) defines
selopment as the increase in per capita G.D.P. ie. synonymous with economic growth but with the
wviso that no group should become worse-off. The problem with such distinctions between growth and
velopment is that they tend to focus on the uncase felt in accepling growth theories as an explanation of

momic development, rather than focusing on what economic development invalves - as Kindieberper
Herrick have done,
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This ambivalence raises a question as to whethe the atire’ of ebondinic’ thange iz adequitély captured
within our various frameworks. For example, is change merely part of the epiphenomenon of gmwih Or 13
it central to the very process of growth itself? Boulding (1956) in formulating an appmm:ﬁ o a E.'Eamrﬂ!
theory of growth, lists:3! categories of growth similar to: ﬂm&c menticned above: viz. -

{a} Simple gmw'lh measured b;n.f the change in nsmgle vanabla {such as p:rmpita G.D.P. )

+ib) Populational er differential growth measused by the ::J'mge& in the wanous ﬂutegﬂ:rnes ar;
sectors which make up thc “hﬂrrmgemu‘% aggmame .

:stm-l:lur: .;ui'mh:-n-eiated parts and in which th: gmwth process involves n::]*lange in'the rf:lm'iun af
the parts. = {thd, p.109). '
‘H:: Eﬂ&b on 1o pumi out that;

1 Proflems of stractural grosvth scem-to 'merge almost! wpm:ptlbl:.r intel the problems of '
structural change or development, so frequently “what grows™ iz not into the overall size of the £
structore but the nnmplmuh-' or syslematic nature of its pums  (ibid])

Much of his paper is then devoted to the general pnnupicxt of slmv::tm'ﬂl grDWﬂL a paﬂmuldr principle
emphasised being non-proportionality of change.
“Arn any stmucture grows) the propocion of ks parla and ik 51gm!'mnl. mmbbemcmnt PerLin
_ copstant.” (fid, p.d 1E) ; o i -
This suggests that stroctural change iis' ﬂma‘t ‘a2 necessary conditon | Furlfl.u‘l]lf;r gmeh e growih leads o a !
certain form or structure but that structure will then limit the ability for further growth to take place unless)
structural change occurs (ibid, p.120). This gives an entirely different perception of the relationship
between growth and c‘.hangc t-:r that suggr:ﬁl:r.i I:r:r the dtﬂmnuali growth theonst: growih is Eht.: outcome of
change rather Th-m vice vu:rsa

In arder to derertmne ﬂm mfe Crf change 1 in gmwl.h and dwelnpmmt it is necessary to look well beyond |
economic theory 1o those areas of sclence 'e.rhamchange itself is the central concern. These areas include.
the far-from-equilibrium physics of Prigogine and his assgciates {such as eg. Prigogine, I; Nicolis G..and,
Apnes Bablovantz, 1972) and the work in biological evolution by Waddington (1957, 1974, 1975, 1977)
and, Kanffman (1992, 1996). The nature of change as outlined in these sciences is discussed in Section I1.
It suggests that a major distinetion should be made between adaptation - as reflected in natural or market
selection - and structural fransformation - as;reflected in mutation or structural/technological change: the.,
behavioural properties of each appears to be dramatically different. In Section I the significance of thess
quite different patterns of change 15 broadly related to a number of economic areas, finally focusing upon
organisational theory - in particular the ‘new theory of the firm’. In Section TV these theoretical
explanations of change are then compared '-ﬂf.h Chandler’s (1962, 1977, 1960} historical explanation of
organisational change amongst - inter-alia - 11.S. firm’s and their economic performance. According to
Chandler it was the flemis ' ability ‘1o develop the' orgafiisaional ‘capacity required: to' ‘Cmbdrgue oo af
appropriste investment strtegy which Senerated the'sort of miarket structiire which chardbterised the U5,
economy for the first 23 6f the 20tk C'E:ntur} not the market' structure 'which defermiried ‘the firms’
performance. Section V attempts 10 ook at the sipnificince of organisationsd chﬂng_{: in the §0s 1o see if
this may obviate Chandler’s arguiént: it i$ sugpested that these charige’s dd not do so'in any ﬁmdmnmta]
way. In the light of this conclusion, a number of implications are drawn for development policy. '
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Finzily the response is not determinate: L Ly

() The lack of a single point attractor implies there iz no potential function under conditions of
far-from-equihbrium transition: equilibriumiis no longer applicable. The systém is:notistable-in
terms of the general taws of 'phisics, so'that any erder which does occur must thersfore lie
outside’ those Taws. There is'theérefore'no um$crsalt3.-' mltd law frommwhich the overall Iacha-.emm
uf lhe s'ust-:m mlghl be dettmmaﬁ VIR -

(h) As, a mmﬂa.t}r nf {a}] ﬂm pﬂl’l.ll.’:ulﬂ!‘ h:ajmh f;:rlinwed after b&furcaunn will dr:p:nd on many
factors mcludmg Eht: pﬂrtmu!&r thiﬂl"_,.’ u:rfth:: ,5_1-r5tf:m (ph}rsu:ﬁl 51.5 wtll as :-'.nclaj 1}'1ten]3} as well
as the boundary conditions governing the macrostate and the Kinslic constanis governing the
microstate. (Ibid, p.161). Accident and random cheange - as eg. in the lefi-handed helix of DNA
where a unique cvent may have fayoured this particular outcgme, which has then been replicated
oy the autocatalytic processes (1bid, p.163) - also have a majnr role to play.

{c) The third point to emphasise is that the transformation d{:{:g :vcrk{: S-;humpeter 5 mnwpl. of
“development from within' despm: its occuming wuhm an open system (see Hodgson [1993

p.289) for an a’ls:matm: view). The dissipative strocture’ ::eﬁauﬂj.r requires encrgy fiom outside
the system lo mmnum its increased organisation. And althdugh' the focesses of chanige may
adapt to variations in 'outside conditions (Prigogine & Sténgers, I‘E}EJ p- 165} those tuiside
conditions do not drive the changa As they -::x.plm:l-:d it

. amew moleculyr order has h&en pmdu;l:-:f ml:lntqrmnusi} It correspands ta a E.W-ﬂ-t
| ﬂul:luallm .s.l'.:?-.ﬁ'r.l‘ued through cncrg}r :xmanﬁ,u w:ﬂj the amsu:]e '.-'-n;:nd" {Ibid, p.143
ey cmphaﬁls}

Prigogine and Stengers (1985) mnc.lude t[-.aenr at:;:qunl of ﬂ!l-E! hehamnu: of far- from-equilibrium syste:ms
by pointing out that, by adhering to ph:.rs_m models of very, limited applicability, economists may be
drawing completely unjL[;'Itlfﬂd analogies. He is particularly critical of the use made of the optimisation
paradigm. .

i W consider optitiisation'ds the key to .Jndl:rﬂmdm b [:u:r[:ﬂ_llil'[ltrﬂﬁ- and: individual
survive is to fiskc confpsing canses with effects, I

Optimisation  models ' ignore both the passibility’ of mdical’ transformations - that i
transformations thas change the definition of 4 probleém and thus the kind of solution sought - and the
mettinl constraints that may eventually force a gvatem into & disastrous way of functioning ., To
rﬁmn: both inertia and the open character of history - we must accept its findamental uneertaimty,”

It is now nemssa:j.r to tum to evolutionary theory to see how Prigogine’s argument might zg:p]}r in a

[m::!tagmai comtext. ™

‘ﬁl 1% rh: term used by Prigogine to describe the transformed system;
i . 1o :mpﬂlasmﬁ ‘the close Essociation, at Ei'rs:'pafad-:rxlcat i such siluations bebwcen Lot b Litei.

structure and order on the Gne side and disgipiition or wieslé on ﬂ:u: ather.” [i-‘ngcig:pr: &
St=ngers, 19285, p.143], d ;
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2l populatigns which do not.show muchtendency to changesbineages show only
st ﬂlﬂﬂ history although Ih,ls stability may Wmmmal]y be lﬂl&l‘l‘}l?l led by bursts
Eldridge and Gould's s concept of ‘punctuated equilibria’, (see ibid),

' '! Bife fIJr PRGN
! saliatorychanges ‘in mn-gﬁ:ru:uc.DNA SEeqUENCEs caty occur i respdnse
whﬂlmﬂ}".ﬂlﬁn ‘be reflected in marphofogical ichange: This is df Sourse
: canpot sesult i-morphologieal. change but ssieaply: that they: dresnbyia
h.‘lge; Tﬂ:ﬂapﬂuﬂﬂny ‘be illustrated using Wiaddington's (1957) theory o
m docs ot act on the gaw: content: of the DNA- sttingbut'on what that
“E context - the organism, to;whiely it bélongs, Inythat process’ interaction s
¥ Lype in conjunction with rot-obvieus genstic change:: at! perbsipls’the

& Stewart, 1995) level of genefi cc:rgamsauﬂn inferacting within
h&’héﬁ}hﬁﬂﬂﬂjﬂﬁaﬁ’m - ” m qlgacjtlr;m?u:i}ﬂa?ﬁlaumw
il change (ic. Boulding’s del‘mltmn of structural 'growth or Eha.nge}
Immmiﬂ'bﬂ driVen only by a random geﬂrElJ.-E: c..hange
mlikely to be maintained by suchiehdnges: As'Cobieit and Stewart
-“Ilﬁ:ﬂtb lenger neek of a proto-givaffercan be initially ‘supported by a
LructL mﬂmmﬂlthgd];uclgﬁms versatile kits - permit the
= & But itis likely tossuryive only-in-a state of stress” Owver time penctic
ecics Hlmm: adamedgémt}fpam*hm:dé ﬂssmﬂtﬁmd w-lhm the

= i s o =0 g <dey T g
s itm'lﬂ:s: criticisms of née Darinism ‘s that ‘there 3% no simple
igEs i genotype andisubsequent chatigel i’ phenitype:it'is a joint

= ed fitid). The only evidence' of a difect relationship is in a
m.ut-m colour which beai it dhserved' félationship to
P J;I}ﬂiﬁnrat.mm];phﬂnge. which.is at.the hasis of Waddington's
i!u:mqah:mnn for Gould's sudden burst of change (speciation)

canditions s necessary for such c,ha,ugf.s Evglution is not random -

sugpesied, “chy .; q:m@nuuthewmg : perhaps in neither of the scnses
'ﬂd-dy mt in the weaker :-‘.mse that, the. enyironment has no

e h it is mot de:l:ermmlshn in a Lapla-;:m.n sense: it does not

s sclforganising: -+ -

ol 3 ' : = mﬂumhn_asnam'al snleﬁmnml’lsmmng

In this view of the hi of fifx :

i by sélection, the' $ient 'Eywp&mﬁnﬁmmkmm A1

- ln:ﬁms.mnhb cold; mmens: bacﬁ:dn:rp 1t 4

Seliatr Tegugun = zi bl 4 b 13750

anplep

11.-_ -

s -wdmm‘sw&fhuahgyu lintamplete. As "."" Ao
§ selecipe, i Emptwiant, bt it has'not dsbored slone tocraftthe 1 1 b e
0 grpivtism to ecosyserT. Another séurce—igelf- 0 10 psdly
s of | Tlnnﬂn'ﬂflhcbm{ng.lrﬁlwmﬂlhamcnma.m J -

ered, -'— and spontanecusly because of . these .
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principies of sclf-organisation- faws of- ¢”dlrl1'[.'|!l:}'.1t§. mﬁf we ard Just btg'mn"rng to’ untm-m :.mu:f
, understand,” (Kauffman, 1996, poviik - I

A further implication of evolution as a joint dynamic i to blur the distinction between mutation and
natural selection. Gemetic assimilation suggests that the ofganism and the environment behave 453 uhit in
I'."-'U].utll:ﬂ'lﬂl'j’ de,veinpmenL Environment/phenotype directed: changes in DNA - perhaps 4¢' almad}
supgested at the control or development kit level - snay take place and the idea of directed’ germ Tine DINA
chsmg:: has I;u::r.:n further developed by Pollard (1988). Thisimeans that the physiclogical' processes
penerating mgtaum may themselves be engendered by selective forces in the environment so-that it i$ not
“pussible to determine where mutation ends and selection begins! As the distinction between' mutation and
mtum] selection lacks any form of developmental basis, a number of biologists M'c suggeﬂeﬂ ‘ﬂ-r-::
distinction should be dispensed with altogether, (Ho. 1988; Goodwin, 1988}, 11

tAlthough one may wish 1o maintain nataral %[mhﬂn as sr:parate parl ui’ ey uluuﬂnm}' T.‘I‘It“.'qG-', it naeds 10 he
seen within: the icbatext’ of séif-organisational ::haug-: The SuggEﬁllun liml evolution s at least, 1o A
significant extent the ontbome 'of spontareous s::lf—urgamsau-a:-n under t‘ar—lmm—cthbrmm conditions
oifers both an explanation ' ﬁjr I-H::.b. Tifie ‘itself may have i'nnnc:d as we:[] as a possible explanation for, the
evolution of complex organisms’- a:'ui nrg:ms_ such as the human eye. I'hr:: alternative view has been put
by Mayr (1960

... the evolution of the eye flil'l,t:ﬁt upon one [!Hr‘l'_u:u.l"rr ]:lrnp:r;_i,r of certainr types of protoplasm-
photosensitivity... Onee one admits that the possession of qur_h- phctosensitivity may have
i selective valve ali the fest follows by m::tr.sul.‘_',' " (pp- “!'{:E 'i)

Pt seléction cannot e:r:p]:u:n the process uf u:Jmng: whm:]:. pcmu'r_-a phnma*:mﬂ.wc protoplasm to become a
complex organ, The suggestion that such mm,_nlexﬂ;r could be the outcome of simultancous' randoim
mutations (itself a contradiction in l.r:ﬂ'ns} which would ha}n: to occur within one peneration is simply not
tenable. However, the suggeslmn that under certain (as yet unspecified) conditions, sub-assemblies of
self-organising strictiures could be the hu:]c[mg blocks for ever increasing complexity, appears to pm!.fs-:.‘le
a basis for a more rrrc*pmnl,ﬁl.! research program.

(iv) Mutation within an Hiergrehically Organised System, i d

One of the major advantages of Waddington’s pn:rv:.-::puan of the gmwm:, mmplicit in hm theory ﬁf gr:nctz-:
assimilation, is that it is a system of hierarchical organisation - just as cells or organisms are: the

“architecture of complexity™ (Simon, 1962) To a physicist these are the disti nguishing features of living
systems - complexily and organisation (Davies, 1990, p.59). This simply reflects the point that structure,
rather than direct cause-efTect relationships has become the organising concept of science (Bronawski,
1976, p.112) and this presents us with two-new precepts which lie outside the traditional (redm.humatj
perception of scientific method.

{a) Firstly, the behavioural properties of the system are not f;nnp]}.r a reflection of its mnsh[ucnt
. parts but also the way those parts are refated w0 one ‘another - a5 iri a chemical nnm&rls:m
. -Properties swhich relate to the way the sisteny isorganised ‘tather than a particiilar aspect of it are
emergent properties, as already pointed-out in (i) of this Séction. Now a5 Feyiman (1992, pp.149-
150} is at pains to point out, all matter, living and inanimate, is mdde up of the same atoms, so that
life itcelf must be an emergent property: .. . . ow i - '
Life, in this view. is not to be located in its phrts biut'in e collected emergent
properties of the whole they create. It is able t reproduce itself and o evolve, The
wolbective system s alive. Its parts are just chemicals. (Kauffman, 1996, p.24).
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meeds o be seen in terms of changes in-the. structure ‘of the system- afd ot only in
responses within an unchanging system, especially where structiral change is
markedly differcat emergent properties. | . . 4o f oo
B mature of change brings. us back to Pripogine, reinforéing ‘the distinétion made in (i)
4 respomses and structiral transformations of a'system."What 1iééds to be emphasised is
=trically opposed - behiavioural properties of cach type of change - especially as
sses. IF as Kauffman and Waddington (implicitly) suggest, self-organisation
cvolution. then following Prigogine this implies al best a'limited ‘tole for
Ssorvival of the fittedt”. Alsy'where existing cothplex SUrLCIUTEs are: the
nare complex structures then-the proéess of change bﬁ::ﬁm:spat,h-du‘:p:ndm"[
=8 pesiod are likely 1o depend upon the previous evérits wWhich led o 5t, rather thin
med by e initisl conditions (Hall, 1994). To use. Waddington’s ‘exdmplé [of
Sl : 5 . :
%8 & pattem of change evolution locks-in on one course of development dver time:
= Bt it is mportant to see that history is not-only important in determining the
it L is also important in determining the particular path adopted at points of
Emphasised by Prigogine and Stengers (1983).. . e
o e previows hisory of the system, Until now history kas been commonly 2 LR
| : ﬂﬂﬂfﬂmhbﬂtﬂm{ﬁmp&fanﬁumwtm{:.h
i e — i :
suggestion that *hislory matters’ in the transformation process is the
84 there s 5o universally valid law - no potential function such as “order]
= which is applicable to that process. Ty is therefore no absolute
priateness” of the system’s performance can be' gauged: they, can only be
hin whiich thobe responses took place. Appropriatencss must be largely
=t is miich more significant than a measure of appropriateness: il is the
ansiommation process taking place. Like language, the meaning of the
e of DNA can only be understood within the context that it is
- context would be cultural: ‘the culture shared by those who speak
biclogical organism within which that DMNA resides. that is the

o L E

= i i a i H
.-:.';_ is ignored, we have no idea sz, 4
Sy of the creature that result from a.given segment of DNA® .+ il o

50 fmiling o take into account the context in'which it is taking place.

; 2 5 3 joint dynamic of both mutation and' natural ‘selection, it is

se two. farces for change is the *prime mover® in this dynamic - especially
= of gnutation. Cumently this ds largely umkriolvn - “bie hive the - gravest
organisation might interact with selection” (Kauffmar, 1996, p.186).

& peesequisiic for evolvability, that it generates the kinds of structures
; _--__. F -- - x -%F!Hl s s : )

oy
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This 15 the same point made by Prigogine and Stengers (1985)iwhen they discuss the behaviour of
physico-chemical systems undergoing transformation. In-déderibing the histotieal’ path slong which the
system evolves {p.169), - they highlight the succession 'of twio quité ditirict processes which goeur: stable
periods when delerministic laws ‘¢an be siid to predominate and unstable periods. at bifurcation or self-
orgamising points, when the syslem hdb the uppnrlumtv to chnnsf: hetwe:e:n a number of a,lu:mah‘l.ﬂ: fut,ur:s
They'go on to E‘uggr&ﬁl i

“Both the dt:l:r:ﬁm.lsrlﬂ drﬁmﬂﬁr l:rJ.'ﬂlﬁ kinetic t:qua[mma Whl:mb].c 1!1::,5!:! ol pl:lS:-rl:lb: states and |

M their r:spmi'-"l: stability can B calculatedd and the random ﬂuntuuunns ‘choosing” between l:|I!' .

.+ - among theistates around bifirrcation points are indxtricably consideted, This mixtire nfnmesﬂ:.r
i (] . andchance constiutes the history of the system.” (ibid, p.itl). Hr e T

Obviously, the ‘evolvability” of this system is as much dependent upon what happens at the hifurcal[m
point, as, Kayfiman’s bielogical system, depends upon self-organisation. The system needs to undr:rg::r a
pqrﬁfﬂ:-rm,qnnn before stable gmwﬂ'l can. pmn:l:ae.d form does ﬂppﬁ:ﬂl‘ o hm:ltgmwlh‘

Gl e den i il e ¥
lltJ E-:nnnlll:ui-: E:‘_Iia[igé ﬂ.ll.-I:l Qrganjsaﬁﬁnn] Tﬁgnry. £

{1 rge v ; :
The dlEhDF.ﬂ]Ill.‘.rHS natime m’-:hangc adl.n:nbratadlm'ﬂa{:uun 1l*does not appear 10’ be clearly developed in
many arcas of ccondmic theory. «Change is mot * catastrophic” but a gradual process of accration - usually
scen as the gradial butld up of certam factor! characteristics! This ‘perception of ‘change” is seen e gl in
Chow and Kellman's (1993) analysis of the changing 'composition 'of NIC exports 'to ma_qc}r l.‘JF{ D
markets i mmrms of embodied factors and ﬂmrchamu:tﬂnsﬂcs They' feel ahle to claim that:

' ! the plagt ‘deveral -:icm:lu :ma}r be Uﬂdﬂr‘itl:rﬂd m in:rms {:ut'a :JH:' ]:ni.'ar maturatl-:u: process”

{:Eu.d Pl £ i -
]:.w:n in ﬂI!:E.E where chaugc 15 cr:ntral to thc Thmrv - su::]:_t as E:vn]unﬁnar_'.-r ECONOMIcs - ﬂ:u: rn!n::s of
innovation and mﬂﬂml adaptalmn iny BﬁﬂﬂﬂmlF chdnge are not clearly distinguished. The excfuswe
reliance on natural qeiectmn as a hasis fﬂr E:mnnmu: chzmge by evolutionary, games. theorists (see eg
"I.Fn-’cfhu]l 1995, lntrudu:.lmn] i5 a4 case in poml Hﬁwev:r even in Nelson and Winter’s (1982). seminal
work, their aim appc.amd to be to build an evolutionary theory of the firm, largely based on natural
selection. Instead of optimisation. they propose decision miles or routines which are both regular and
predictable (ibid, p.15). These routines determine the firm’s market performance and given' that thess
,routines will vary between firms, we have both the vanation and replication required for neo-Darwinian
selection., Thus routines act as the genotype, through which the population of finms can evelve.
Mevertheless, Melson and Winter do allow for oceasional change fo oceur, through modification of the
roulines when a firm institutes a s-E'.a.rch Program in rmpﬂrhse to percerved imadequate perfi:nnnau-::m Their
theory therefore i C R U e g VO 1 P
“tontemplates both the inheritance of acqmn:d cha:r'm:teﬂm dnd 'the’ timely annn:amm:e n:rf '
vargaon ander the smnulmnf:_rdwm {Ihiﬁ;-‘]:li'l:l. 1 L e L

rEr

viz. irreversibility, mm&rr.amt:.f and path- depeudmu:}r {p ]’?2.} 2% re:prﬁsauts adap!.ahun l-::r ‘tnarket
conditions. Although n:laummg_ mspmamn ﬁ‘bmlS::hmupeter 5 w::nrk, Nels-:m and Winter’ = model is
maﬂ:éd.h.- disdirhilar fthti the toncept of ecofiomic change embaodied in theory of dﬂvelnpmem, which as
Schumpeter argucs, takes place outside the general operation of the market system.
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St s be sought vutside the ‘group of facts which are ~ " % *
. Mor smere growth of economy.... be: designated as & 11 S0
il fior Wﬁymﬁmmmnmwmam L TR
2= the change: hﬁptﬂum@a."{ﬁdlurqm!ﬂ,;lgﬂ;wmﬁn o

o : : o L Te . P e A A Ly S .-'!i"'_‘.:
_:;' m and winter’s specification of economic change is that it does not allow of
pet from Ih:i operation of market selection. Indeed in the formulation of their
2, Che. 12 and 13) adaptation has all but boen absorbed, intothe process

— ' ‘ecomomic change is therefore assumed to fow from market eperations
__'__:_,;_ imnovation s6id selection, along ‘the lines ‘suggested by Seéétion 11, is

Jon

e P T L] 35z . |
= - as in biolegical evolution = the two (énid 1o interact dhd may thérefore it be
geting for change. In particalar, adaptation’ may bk seen as 4 quite’ $e5aral
Section (Vromen, 1995, Ch.6), especially where the diffusion of technology
SSS propenties (Silverberg, Dosi and Orsenigo, 1988) to those shown by
(@ifiEsion of mnovation s théfefore’ Sometiiesséen as “aitost the ole
Smnge. One would certainly have o agree with the preyious authors that the
B mew processes of production ..., is clearly ont of the fundamental aspects
msfonmation of contemporary . cconomies™. (ibid, p.1032). And as

‘Shom. the emerpence of a dominant: design is assoviated with a dramatic
i o __,; ng firms as markel selecticm 'weeds out those whose innovational
IS mew standard, Nevertheless a careful distinction needs to be made
Slopical. incliding orgenisational and instiftional innovations, Which
steuctures and the consequent processes of adaptatipn and selection
Whee & barge proportion of productivity growth results from individually
® - 2= in the case of Du Pont’s rayon plants (Rosenberg, 1982, pp.67-8) - it
B8 8 fhat program separately’ from the ‘major organisational innovation the
e post Worlc '?fﬂrl péi'iﬂd [tn:laai the dependence upon apr%lcgﬂing major
fhae (ibid). An attempt will be made to develop this distingtion between
separing the implications of Williamson’s fransaction costs approach 1o
: .Im' . i““l Eb:. count. i AR i el S _‘..

Economic Theory. , ;

B e defined by the characteristics of complexity and organisdtion, any non-
snge would nced to take some account of ‘organisationsl change.
iy Bas displayed Httle interest in i:!w‘é!upj.ng"h theory of organisational, as
Som and defermination of economic Betivity, despite its obvious importance
fevelopment One only has 1o cite the role of the transformation of tettiles
i i the industrialisation of England in the 9th Century, to be aware of
Sdustey had become wholly factory based, output had increased 100 fold
ot anged: male employment op the other hand experienced a “massive
¢ Bcomomic History of Europe descubed it (vol7, pt 1, pgl33). The great
Espesially from 1820-40 need 1o be scen in the context;of the radical rc-
h'r ough. Technical il}!rﬂvai.inﬁqs (such as the introduction of the. power

o e BT T T}y il ) AtLi e e T
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lepm), 2nd the; dramatic increase.ift-productivity aa'rdeﬁ:lpitalriabuh_f 'rﬁilbs,‘hE:‘E: ?a‘.ﬂ'cl'nsé_i_fjr ]II’!_F:E!{'] o the
rqrgm?anﬂmmeﬁﬁn ﬂl‘ﬂ ]'.t'tduHF.I} Uﬂmhb"'r Fory 1y |. i . T adden CEry s
1 | i 4 T e T ' P 1 T 1 O S ta .1 i L EA A LSRR Bdeah ' _ll: Bl et
More técenthy) ofganisation hds come to play an increasing role in theories L4_;,-'1' econemyic change and
especially ifi itnovatioh theory - a miarked change in :':;n:}phaﬁisrlﬁﬁil.ng reflected i what is called the ‘pew
theoty‘of fitmi® (Vronien, I?EFIS}- i iy o ; %

Nzl

1. pret N ety LA ex thL " : i
i 4 :‘:I:lrlt of tljjc_ main purpgses of this new theory is to shed light on the internpl organisation: of el By +ls
o s | Whereas the d_i:.!'_'th:ci-i}- analyses industry behaviour as the result of firm behayiour the g 1 st
e Cinew ! idory studies fimmi behiaviour as the oulcome of the behaviour of individual papticipants.”
-f{ﬂﬂd;p.-ﬂ!l.": S IR > 1 ..' !! i I .. e .!.:. -3 : A i
The forefuritier Gf this hew' perception of the firm was Coase (1937) who suggested that the fitm is.5n
crganisation in which market type, voluntary exchange transactions, have been replaced by the
authoritative directives of the ‘entrepreneur-co-orilittaior” The justification Coase gave for replacing the
price mechanism by authbritative direction is the ¢ost-saving advantage the latter has. o
However, the idea that the firm is an alternative to market co-ordindtion characterised by its authority and
disciplinary action has been criticised by Alchian and Demsetz (1972) and Jensen and' Meckling (1976).
They suggest, the “behavigur” of the fimm is like the behaviour of the market; ie. the outcome of a
'l:'m;f_f':pie:x equilibrium process (ibid, p.311). Jensen and Meckling’s perception of the issue is that, becsuse
of the separation of owynership and control, there is a need to ensure’ thatithe behaviour of the rmanagers
{(the agents) is consistent with the interests of the owners (shareholders). This problem cannot be résolved
without incurring “agency costs’, hut these casts are capitalised in the cquity valué of the firm 5o thiat the
lower the agenecy cost the higher its equity value, Thus a reduction in  agency costs would Fenefit Both
Fgma,gcra and shareholders (assuming managers have some equity: participation in the firm). Thus it 15 the
operation of efficient equity, markets: which will .monitor the behaviour .of the managers! not the
sharcholders. Alternative mechanisms for monitoring agency costs proposed by Fama (1980) included the
labour market management salaries and as a last resort (because of the cost involved) the threat of
takeover. These views all have in commion the idea that “firm relations are nothing but a continuation of
market refations™ {"u’lrrnmcn, pl.d?]l- i h::lr:: is no role for puthority and direction. o

EERNEd | L] ks

(i6) il _ o
Williamson 'takes up Coase argument that the finn' is essentially different from the way the market
functions. It “serves the same fiinction as the market, viz economising on costs, bul it does so by a guite
difedert méthicd: by "hierurchical governance structures’. Authority and hierarchy are the: fundamental
distinguishing featurés of imtrg-firm relationships. Williamson therefore believed that Coase’s critical
dotiiributicin s tof perceive economic organisation in institutional temms,

-

“.e Cowse proposed that fimes and markets be considered alternative means of BConomic

organisation. Whether transactions were organised within 2 firm (hiecarchically) or between

autonomaus firms {#cross a market) was thus a decision varjable, Which mode was adopsed, |, . ek
" ependEi on the iansactidhs costs that atiended each " (Willamson, 1985, pp. 34). Fo
Thus transaction costs are localed not only in,market exchange - as was-implied by Coase - byt also within
ﬂﬁ:ﬂm‘ljc. in in"_fmargg:ﬂmﬂuml IRNSACHANS.F, oy il fLiEd epdc e, = e - -
Williamson’s transaétion costs rest on twi' béhavioural concepts - Esp;‘ﬁg‘r'qnisﬁ't and bounded relationality.
Opportunism he: initially describes as the condition of *self-interést Séeking with ‘guile’ (ibid, p.30). a
concept derived from Améw’s linking' of market fiilire with'the Tidrket’s inability 'to capture all the
relevant information to parties involved in a particular transaction. It therefore, “refers to the incomplete
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som ‘especially! to caloulated: gfforts 1o rislead ,ﬂ::sl::lrf, disgitiss,
BB .47}, Opportunism is ‘atteriuated! by the bility ' of aive Hafty 't
& SSoihes. 2 condition which may be provided by, the, Frarket 16 it does
S &= Sence no necd for internal organisation. Qppertunismiis Rherefore
= o for internal organisation, because it only, creates A transaction
mSormanon - what Wi]f.imnn_t;:uﬂs bounded ratignality (the term
--'- ﬂn:ril::!:'nmdedmimqqﬁfg.'fl there were ng limits 1o
ply avoid enlering jnto transactions with {hose. prone to *self-
acli wed that the insights gained from the transéefions cost
S cencepts of opportunism and bounded ratignality, ;As he
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SIS detisions 10 be miadé 'in an adapiive Sequéntil manaer
oot dlaims of af the coitratiing pafiés siultanegusly, bounded
F cendition for * intétnal soverninee! of Etonomtic activity. In addition, if
S compeitive condifiolis, whidt ok jidilfy the reletiinée of interrial
SISESIS s the ‘presénte Of a8 SPACITEIG i i Opportunism ad
St specificny that ives riscHo theheed 161 fotchhal foverhanss
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'ﬁil;ﬂ]dﬂmniﬁe the apr]:inmi:'riatcn!z:as of the particular form o

l!fﬁ j ol transfon .Gl'lc,lll.‘.l. i 'l;nlhepn:scnm
 Sigh tmnsaction costs if the market mechanism was:employed to
= &8 S context it may be in the interest both of those who own and
i“'ﬂ'ﬂﬂ? miegration because it would remove the| ‘hit-and-run’
eod. In other words the. contractants are protected  from destrugtive
mal governance which establishes its own internal orderings which
ssement of conilicts and disputes.

VIV 7 T

_“-{ Demiety, I.'Fms;m IE.J..a!;:L.ll;l:_,.,"n-'!fi et "Iu:.liri'lg: and Fama, does J]Df..ﬂl:ﬂﬁpl that
of the n:nrkﬂ, he does accept that, like the market-hased ::-;p!ﬂallatjnu,

B ihose structieres are ¢ffitient because thel/ hiave survivéd i competition
g 1o Williamson they produdsHt Towdt ransaction costs ' and therefore

St those structures. with higher transaction costs. Thus all these writers om thie
T "igqf.!petpnc:pt that existing organisational forms prevail im'a competitive
S they ; e %gﬂﬂﬁﬁiﬁi:ﬂt:_p@gn of *survival giighe fittest”, ..., Py

=
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This apparently “Panglossian” view of organisational structures was crilicised by Granovetter (1985) as
well as Dow (1987). Granovetter argued that Williamson's assumption of Darwinian natural selection was
simply an unsubstantiated ‘article of fhifth (1985, p.305). Dow on 'the other hand Lnu!:me.dw: liamson's
arguments forcfficlency o the grounds that they wére inconsistent with his own behavioural p_'c_:étpj_étti:s
el ‘bounded rationality and opportunism,’ because ‘they' did in part hinge on the ‘intentionality’ of the
participants and the idea that bounded rationatity might itself be bounded, by the ability to learn.'Dow also
criticises Williamson's claim that the market, competition provides an- analopue for Darwinian natural
selection, suggesting that perhaps selective outcomes may well be inefficient - remiriscent of the “Pandsa
Principal™®. . L : e i
However, it may be maintained that Williamson's arguent 1s oot Panglossian in the sénse that the
ellicient form which survives depends upon which, particular organisational forms are actzally tested.
Thus his weak-form selection may simply entail survival of the fitter rather than survival of the ftlest.
{(Vromen, 1985, p.60) This'is gur'l"if:wﬁat different from, eg, Jensen and Meckling whose market extension
theory suggests a much stronger form of the selection argument. Williamson uses Chandler's (1962,
1977) account of the development of the multi-divisional structure (the M-form) to illustrate how a less
EFfikienl strdcture' is replaced by 2 more efficient one. The M-form structure supplanted: the, U-form
(centralised  functionally departmentalised) structure, bringing with it not only the anticipated
‘economising on bourded rationality’ but also the unanticipited reduction in sub-goal pursuits, thereby
reducing the significance of opportunism. U-forms defects are spelt out as follows: - W

“In the langnage of transaction cost economics, bounds on rationality were reached as the U-

form structlire labored ‘undér 2 communication overload while the pursuit of sub-gaals by the

functiomal parts {sales ‘erignecting peodilction) wite pariiy o manifestation of oppornism.”

(Wilkiemson, 1985, p281). 17 - T N i T Tk - .
However, Williamson is locked into a view of change as adaptation to an economic environment that
Reads to greater efficiency. The process of change which he emphasises and wishes greater rescarch effor
in, is the process of selection. s 0 ' :

“Tior be sure, as m!:nr_e_well--;hw;i.qpcd I;L'nj;vnr',-.- of weak-formy selection - when i.q porks well and o i
partly - is greatly mﬂ:dnd. The impertant work of Richard MNelson and  Sydney Winted, not |
withstanding much remains 10 be done to assess the efficacy of the selection process” (1088

4 vy

As Lazonick (1991) point out this is not the perceplion of organisational change which Chandler was
(i5inf"at the basis for his understanding. Rather than suggesting that it was the markets which shaped
business'orgariisation, Chandler (in 1962, 1977 and 1990) was strongly suggesting that it was the business
drganisation which was shaping the markels. Chandler is describing the organisational component of the
sotts” of structural transformation which underpin economic development: the radical transformation
dutlifed in Scction 1L
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" The panda’s thumb is often cited as the classical example in biology of an ineflicient but workahle solution. It is nota |,
thumb but an enlarged wristhone and thetéfore not an oppesabile ma'mpuia:mg digit but nevertheless quite adequate for,|
siripping the leaves from a bamboo stalks as they are run between the panida’s fingers and the thumb (Gould, 1990, Chi)
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Williamson appears to accept the M-fomm - introduction as an innovition (Vromer, ' 1995, p.61) his
{ramework is not applicable to innovational behaviour. il ' =

A perhaps more important difference between Williamson's and Chandler's approach lies in their
respective treatments of assel-specificity. To Williamson it is one of the conditions which causes market
[ilure and hence the need for internal governance. Such a view is quite inconsistent with an innovational
view of asset-specificity: this secs it as the result on outcome of technical® change. The firm in deciding
what new product or process innovations to develop, will determine the technical conditions it will need
to employ in order to successfully introduce that innovation: ie. it needs to develop the productive
resources required and those resources or assets will be specific to the firm which has organised them:
Certamnly at least initially and probably for quite a considerable period, their subscquent developments
will tend to ensure they remain specific to the finm developing them. This point may be illustrated using
Ford’s development of the Model T. When Ford embarked upon his dream to make every American
farmer the owner of an automobile one of the means he adopted to do this was to re-organise the process
whereby automgpbiles were produced. To Graves (1994} this;

“.. required basically two things: first mass production assembiy work and speciafised labour,
with its ensuing economies of scale and second precision made interchangeable components,”
(pp.213-14)

But this appears to miss the point of what was actually requirsd. Ford's underlying problem was to
organise production on a continuous basis rather than designing the process around the machines used and
this required designing the machines that would fit into that continuous production process, It would then
permit the machines to' be avtomatic.” Tt was as part of this introduction of a continuous production
process that the moving production line (adopted from the meat packing industry) and precision
interchangeable parts (adopted from Cadillac) were introduced. These cannot be seen as isolated lechnical
events, but part of an interrelated production svstem. Despite being borrowed from other industrics and
firms, these features were an integral part of Ford's particular production system and therefore specific 1o
it."" It therefore reflected the development of a highly asset-specific production process. As Lazonick
(1991) contends, [

Yo asset specificity i mof a cauwse of ‘marfet Joilure” as Williamson has contended, bt an
- outcome of ‘organisations success T (p 218, authoe’s emphasiz).
The production process which Ford developed, was closely linked to the drganisational structure he
estdblished. That organisational structure was highly interactive: -

L. Ford developed a high level of internal competition by refusing to precisely definé
responsibilifies. The organization was therefore characterized by a high degree of internal conflict,
especially between Courens - the boltomline walchdog - and Ford himself who at least'in his
initial years, appeared very keen to improve the vehicle. '

L

* In this paper technical change incorporates only the technical aspects ol technological change. Technological change
embodies both the organisational and the rechniéal aspects betause both dre required 1o bring aboul a structural ool ¥
transformation {see Section 11 Chandler*s definition aftechnological ehange appears to exclude organisational change and
therefore appears;to be same as my technical change. ]

" This was incidently the same problem faced by.the U.S, steel industry inthe earky 19505 it fmy b
" Evien the interchangesble part system borrawed from Cadillac had to be adapted for a quite different end or purpose.
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Eil:rd, p.3).
. 4's share of the automobile market plummet to less than 20% and the company
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River Rouge, 5o that he was unable.fo-read the indicators of changedespite the
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T

and by 1926 809 of #1 aitos Wkt of t]:us type (Utterback, 1994). Lazonick
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(1991} suggests that this problem was not due to the high degree of '.fefticsl'imagraﬁun but to *filure to
plan and co-ordinate the movement into new models and methods™ (p.247). However, it is suggested that
these two are interrelated but this issue will need to be returned to in the next section. A

Just as Chandler does not accepi that the technical conditions required to generate the “economic of scale
and scope’ do not evolve independently of organisation, so he does not accept the market as shaping or
determining business organisation. Teece's (1993) summary of Chandler’s thesis (derived from Scale and
Scope’) is: |

“... that the businezs firm and its managers are not merely reacting to broader technological and

market forces, rather they are shaping technélogical development and marke! ouféomes. Firms
are 0ot simply agents of the market; rather, markeds are also agents of the firm.™ (p.223),

Thisis a dramatically different view from that of Williamson and the other developers of the “New theory
of the Firm’ outlined in Section 111, (if) and (jii) above. Williamson believed it wae the market which was
- instrumental in selecting the appropriate organisational form, his *main case’ proposition being that;

f

*.. economic organization' has the main purposs and effect of economizing on transaction costs. i -
According to this hypothesis, govermance structires are aligned with transactions in such a way
a3 1o effect & timsaction cost economizing resul.” {1985, p. 17

Economising an transactions costs is preciscly what the firm does not do when it INCorporates economic
functions within its own organisational structure. What it permits a firm to do is to use resources in such a
way that is not necessarily, consistent with market strictures but i3 consistent with the firm's perceived
technological priorities. It is for this reason that firms have tended to maintain R & D - perhaps the most
impartant element of technological change - in-house, rather than contracting that activity out to stand -
alone R & D institutes linked to the firm through market relations. In a similar way Japan's firms
maintzin their own fim or even plant based system of pay incentives rather than employving market
generated pay scales. {Aoki, 1990, p.13). Japanese firme are looking for particulaar problem solving amd
communication skills which relate to the organisation of activity in the particular firm/plant, and these
skills are highly appreciated and valucd. Market-based pay rates would have no relationship te those
dfimm-based values, so they canhiot be used: Thus once again, al a pivotal point in the nexus between the
firm and economic activity, it is the firm’s “internal governance’ rather than the market, which determines
the nature of that nexus.

The final point in demonstrating just how different Chandler’s understanding of the process of change 15
from Williamson’s, is the issue of path dependency: Teece (1993, Pp. 214-15) emphasizes how mportant
path dependency is within Chandler’s (1990) framework. This phenomenon is reflected in the results of
Chandler’s (1990) study, in the high prebability of firms which were the leaders in their industry in 1917
(1e. first or second place), being similarly ranked at the end of the period in 1947 In the case of the 1.5,
the survival probability was estimated at 37%, (Teece, 1993, p.215). This behaviour patlern was clcarly
reflected in Du Pont’s performance, whete the U-form organisational structure enabled them toicope with
the dramatic expansion generated by war-time demands and how the company was then able to adapt to
post-war conditions by transforming that organisational structure, permitting it to take advantage of the
war-time build-up of resotirees to develop into new products and markets. Nevertheless as Ford {and 1.5
steel) showed, being the leading immval'cr'Ir within an industry did not automatically entail an unassailable
posifion. Now although the argunient frequently made about path dependency is that it can lead through
“lock in” to less efficient forms' of production (Arthur, 1988, 1989) this i5. not the point here. The
underlying issue is Whether path dependency is more likely to be associated with adaptation or inngvation,

As pointed out in Section IT and as also suggested by the definition at the beginning of this paragraph,
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all, metal, body: (Utterback, 1994} and Ford's: refusal to recognise: that change: almost: cost him his
company. The point being emphasised here is that techhblogical change is all dbout introducing a process'
of change through firm re-crganisation - illustrated by'the very different responses of Du Pdht dnd Ford,
The shortcomings of the hicrarchical sysiem became obvious with the changing economic environment
of the early 80s; associated with the increasing inroads of Japan into the 1.S. economy. Although by no
means restricted to altomobiles, the effeets arc stapklj":shdwﬁl by that industry. By 1986 awtomobile
production in North America was some 14% lower {In unit terms) than § vears earlier, while Japanese
ekparts, mainly o the Morth American markets roughly doubled over the 80s. (Graves 1994 Tables 16.2,
16.4) The problem was that the flexibility introduced into the organisational structure by Ford in its
dévelopment phase had completely disappeared from the industry. Productive activity was split, into,
separate compartments: B & D, involving both the desipn of new models and the machinery to praduce
thetiy, was completely diverced from the factory floor where those models were i0 be produced. A detajled
set of instructions and scheduléd for mass producing the new product were then sent o the factory floor.
The effect of this form of 'iudit_{-.{ry_nrgat]is?ﬂun was devastating. Although it was supposed to be geared o
minimising the down-time of the extremely expensive plant equipment, it had the opposite. effect. The
lessons of the teens and twentics had obviously been lost. This compared with the ‘lean’ machine of the
Fapanese production system, described by Womack, Jones and Roos (1990) in their _epoch- making story
of the sutomobile: *“lean’ becaise; - :

It uses less of everything compared with mass production - half the human effort in the factony. .

half the manufacturing space, half the investment in toals, half the engineering, hours o develop

& new product in half the time. Also, it requires keeping far less than half the needed inventory

on site, results in many fewer defects and produces a greater and ever Erowing varicty of

products™ (p.13).
The differences in the performance of the respective Japanese, U5, and European automobile industries
were analysed in a research program carried out by Clark and Eujimoto of Harvard Business School, from
1983-1987. The findings were bricfly summarised by Graves (1994} and show that: -
- . “Japanese producers take forty seven months to design & new vehicle compared with sixty

manths in the LS. and Europe. In addition, the Japanese producers use 1.7 million engineering

man-hears whilst the 1S and European producers employ 3.1 million to develop a similar

vehicle. Furthermore, they claim that US and Ewropean firms employ 903 engincers during the

development process, at opposed to 485 by their Japanese counterparts. The. efficient

- organization of product development not only requires fewer engineers over a shorter period of
time to complefe the same task but also results in a much lower stafl wrmover” (P2t}

Iwas the way the Japanese organised the training management and motivation of theif workfores that
constitited the key difference between themselves and the way U.S. firms were organised, '

(2) The percent of the workforce in teams: Japanese firms in Japan and America wcfc.mughl}r fowar
times greater than American firms.

() The number of job-classifications were approximately 5 1/2 times higher in the American firms
than Japanese in Japén dnd 7 1/2 times higher than the' Japanese firms in the United States. '
() The time spent on iraining workers, both in the Japanese firms in Japan and in the 1.5, was

. roughly eight times what it was in gﬁgméri}:gr.r_: firms. (MIT Study by 11, Power and hssu}-:_ia_tes,
: Ouoted in the Economist, ::"a_li:g'u:il 10th, 1991, p.61),
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Lhe implications of these differences:are that Japanese finms co-ordindtd their work thiough hbizimi
gather than an hierarchical form of orgshisation! This horizomtal ve-erdination amongst operating Wik i
based upon knowledge sharing and weti uporr shill- specialisition and: requires nurtuting ififosstiok
piocessing skills and communication abilities, achigved largely by leaming, by doing and work.jelated
waining, '!'hesle:-‘.hlls are only achieved in the context of the ﬁn‘_n or plants. network, and therefore. do ng)
require & skil 5__;;1355111::@&; for new entrants. The implication is, that the firm is not lpoking for magket-
based specialisation or skills as already ponted oul (p.18) It is.suggested that the develepment of in-house,
erganisdnonal structures which permit major innovational transformations, - in, this case the, movement,
from 2 mass to a flexible production system capable of reacting quickly to ~hanging consmmer demands -

relates fore to Chandler’s perception of the role of organisation than it does to Williamson’s perception.
of transaction cost minimjsation. Organisational change is much more clearly related ta the sorts of sudical
transformation associated with technological change, thay to the gradual process of change bronght about,
through’ market selection. This in _ﬂ'uf_sl_ regard (J_han-:]llqlr‘s thesis remains intact, despile the change 1o
mianazement !_‘i't_eram_h'].f' that has r:-.rp_h':mé[;l :'l,tid”{r. may well remain mtagt in the event of. furthes
erganisdtional changes. The, harizontal’ furm of organisation within Japanese firms, need be py, more
permanent than the vertical form which Chandler (1990) saw as so snccessful in Europe; and North
America’ it may not be uniquely siipérior for all forms of téchnical change. The oricntation of this form of
erganisation fowsrds an in-house knowledge and learning base as well as copsensupl decision-taking, may,
make it inappropriate for pursuing a break through innovation requiring an entirely new organisation of its
R & D - as could perhaps be the case in a néw 'fitld such 'as bio-téchnology” 5

; g T T TR ) o R

T . ™ -l e -l Tt e L T T T ) il nlEE2 s

YL Conclusion. : !

Ui 'the distinction providéd by biclogy, "I:IIE'L[weern nanir selection anﬁ”rnut:a.ti:':m: -i:-ﬂ‘-.-la[-ﬂ::ln: c[;suﬁqi{ru
Between alicmatiVe ways of percéiving the catisés of economic change - market selection or lt-:]i.é:gl\ﬁg;iba]_
change. An important point to emphasise is that these two distinet types of change embody quite different
behavioural properties - ihe first, law'- like-and stable, the Second self-organising anid a context within
which history matters. 4 second point to emphasise iis tHat it is the i.nteﬁ:;yiun_bﬁwﬁﬁn:;%u two
processes which determines outcores although neither Pripogine nor Kauffman speifies the form that
micraction might take. Indeed Kauffinan (1996) emphasises in the case of biological evolution, that
mmteraction is by no means clear: “we have the gravest difficulties understanding how ssetfbrganisation
mught interact with selection™ (p.156). Given the present lack of understanding as to B thic twib'types of
npqmum:: change might interact. interaction could not be the focus of a paper of this nature. Instead the
focus has been to show how these different perceptions, as they relate to the role of orgamisationnin
sconomic change, can arrive at totally different conclusions - Williamson claiming that strategic effects
{the effects ol firm behaviour on market structure) ‘are only of limited explanation of that change (see
p-23) while Chandler claims that strategic effects actually shape the ‘market structures. Williamson is
adopting. an approach common in-economics, which examines change fonk purely -adaptive ofmarket
sclection perspective. However, ras - Chandler has amply -demonstrated; 4his’ ignores those ehanges
imoduced through the structure modifying behaviour of firms themselves. [nsofar as Williamson yses the
evidence ' presefiied by Chandler, ss in (he shift ffom U to M form organisation, his explanation of the
change is a définitiondl outcome derived from his Il:!!'l:i'.;lri:!E‘-l:: quite mislcading in terms of the process of
erganisational change that actually took plice. The evidence which Chandler presents for the
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overwhelming - significance of the Struéture’ modifying ‘behiavionr of firms ' themselves, is itself
overwhelming: it appears that form, without strictural‘chinge, may ﬁlﬂ!:éd limit growth!

If' Chandler’s view of the role of organisational change and the co-evolution of technical capasity is
-;:Hﬁéct there are extremely important implications both for evolutionary theory and for economic policy.
ﬂ'r'gahisat:l;mal_ structures, rather than routines, become the inheritable basis of economic behaviour in the
sense that changes jn organisation become the basis, for changes in economic: behaviour - as instanced b
the textile industry during the industrial revolution in England, by the pattern of industrial development in
Furope and the 11,5, during the 20th Century and by the response of the 1.8, auto and steel ‘industries to
Japanese competition jn the 1980s.and that once in place those organisational structures appear to be
'1iﬁ|_1’iﬁ_f&d—1:n'_ for a ::;nnsidcrhhlﬁ, p-erliml] '. Routines only operate within the context of a given industry
nrgﬂ;ifs:iijﬂn: u:-i‘ganifmi;imﬁa_l change is not the putcome of routine rules. The examples of both Ford's and
Du Pont’s behaviour strongly support Teece's (1988) contention that “the créative part of research is at
least partly ad hoe™ (p.265). It is only after the innovational project has been successfully introduced that
routines are likely to be developed - again as reflected in Ford's behaviour: “routines characterise efficient
post-development behaviour ‘in production, marketing, distribution and sales” (ibid). Thus, when
strugtural change cecurs, the organisstional transformation associated with it will bring in its wake major
changes in firm’s routines” The' search for new routines Nelson and Winter (1982} refer to are likely to
lead to only limited changes in' routines within the existing organisatipnal framework - more akin to the
somewhat limited biological evolutionary ‘process of adaptive specialisation (Dunn, 1971, Ch.II).

The implications of Chandler’s view for economic policy are very significant indeed. Obviously, simply
setting the macroeconomics conditions for improved competitiveness would not be sufficient 1o increase
the: ’p'r:'_i-pil:n;ity to innovate. Indeed Chandler’s perception of change appears 1o be quite the oppasite: it is
1l 'm_fm[?_.'ﬁéﬁ of organisational capacity with improved, technical capacity which will bring about
market Eﬁﬁipeﬁliuener?s - ot vice-versa. There arc two jmportant implications that flow from the
conglusion. :

1. The first ig-that organisational transformation belps explain the “Myth 'of Krugman's Miracle”
(Krugman, 1994); the ability of labour and capital resources to . “mirzeulously” transform
" " thémselves into new competitive industries (as in the case of the NICs). As the examples refarred
to in the paper illustrate, the supply of those resources is not a sufficient condition of itself for their
' absorption either into new industries - as in the case of Du Pont - or into existing industries - as in
the case of the British textile industry during the indusirial revolution, without an associated
 fifm/industry organisational transformation. By attributing the growth of output to the increase in
factor employment we are simply conferring an cffect with the status of & cause and therefore
| underestimating the cffect of technological change. Meteall (1997) has suggested that its
' contribution to economic growth might be betler measured by the increase in output per person on
the grounds that without growth there would be no capital decpening and withowt technological
change there would be no growth. This view has been given some empincal support from Anne
Carter’s (1970) analysis of structural change in the U.S. economy when she suggests a tendency
for capital productivity to change in line with, but 1o a less, extent than, lahour productivity,
although this pssociation is far from clear from the data she presents (vide, pp. 143:145).2

.- In terms ofiFreeman and Peréz's (1988) model of téchiiological it appears to be for the eriod of Kondratief cycle. ne
s critieismy iznores all the agpregation problems associned with thé use of the aggregate production function in growih
accounting. However, if the conceptual basis - the early Solow models (1936, 1957) - is not applicable as the aubsequent
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This suggests the need to byild oreanisational capacity-alongwith technical capacity: within o
program ﬂfri.flﬂpsh}f;hiasaid;;iggqmmq,q reppmiscent.of. Korea and, Taiwan's governmentindustry

< co-operative programs. This of course raises difficult questions on the appropriate role of
government in the formulation-of development policy. although, it does appear that Westem
thinking o this issue may be undetgoing sdme change - a5 much because of the ':_z::-:jl‘ula:r@EnDE__n;.:!_f_Thc:
NICs as anything else. OF course the lesson-of Section'II - thal history matters - implies that any
development program will need ‘fo. be formulated in the fight 'of the particular, institutional
limitations existing in that country: the experiéhce of ' Kotea as Taiwan are not directly applicable.

*. 0 a Philippines,. Nevertheléss withi the context of the Board of Investrients’ “flagship industry’

o i framewordogreater fociis on erganisational’ and improved technical capacity, especially in those

+ industries which are potential domestic suppliers th ' hew developing expon seetors. Policies are
therefore going to be industry-binsed, which sugzzests at'least to some deg ¢ ignoring the myth of

the level playing field. In'a world of rapid tethnological chﬂnlg'i: there 15 fio stuch thing as a fJe;,';c!,

vt playingfield i~ : vl e FEe T E R i Vih | ] s i .. .. .“M

2. The analogy suggested by I_J:::_t?e!t_hé physics ap;l.:‘.he biclogical frameworks is that development:
and growth interact to generate the pattern of change: the implication, for developing echnomies

~ being thal without technological change, cconamic growth is not sustainable, barely & contentious

- statémient even to the most die-hard neo-classicist: What is much mere contentious is the
implication that the quite different behavioural propertics. underlying, growth and' development
might have for cconomic theory. Just as an accelerated rate of natural sefection is unlikely 1o Jead
o an increased rate of ‘genetic mutation, so improving the competitive conditions for market.

s Selection s unlikely to increase the propedsity” to innovate, It is suggested that this is precisely
what Chatidler’s comparison of ecotomic'developmient in the U5, :h;iri_ljump: clearly highlights:
improving the effectiveness of the “invisible hand’ will not increase the rate of technological
change. Even though increasing the effectiveness of the market mechanism may well facilitate the
diffusion of innovations that have already occurred," if technological change is not taking place

., .. improving market conditions alone 15 unlikely to significantly alter that sitiation.

r . What this implies for a'cotntry like the Philippines which at least up until the early Eﬂla has shown
am-extremely limited rate of technological change as reflected in its e:cm:Fclj.r poor productivity
perfortnance (IBRD, 1980; De Dios, 1984; Hooley, 1985) is that the market movement towards a

i more market based policy framework since 1980, is unlikely to have a significant effect upon the

<t rate of technological change. That is the post 1990 growth rates are unlikely to prove to be any

- more sustainable in the 90s, then the pre-1980 growth rates were in the 80s. OF course niol all
policies aimed at improving competition will impact only upon market conditions. Privatization of
public monopolies which have been markedly backward in innovating may well lead to improved
organisational along with technical capacity - as appears to be almost universal in jthe case of

‘wave' of ehdogencus growth models hév'élgﬁgé&stbd' {although of course not for the reasons presented here) then even in
therahsence ofaggrepation problems the madel i sl ‘hvalid, = : = :

" A interesting example of where the failurets usé the sharket mechanisi tnay have inhibiied the diffusion of a new
technology is in the case of water supply, under the National Irrigation Authority, to irrigated palay forms in the

Philippines. Instead of using the individual schemes as their own profit centres, they have been used 25 a funding basis fora
large centralised staff and their equipment, for.the planning of new schemes. This has been a significant factor comTibuting
0 the inadéquate funding of the maintenance of exjsting irgation schemes, with  pansequent gradual erosion of e *grodn
revoliition” I-&-_:Ihln-i::t-i:ug'y i ivigation-dependentareas, oL n a0 o fmmp o e

i [J= [T e
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telecommunications privatisation. But it is the increased crpanisational and technical capacity
which is the key to more productive performance, not any increase in competition. The Philippines
failure to embody vinually any technological change in their post World-War II economic growth

record implies the need to focus on that economic issue - not on any other in the hope of spin-off
i terms of increased innovative behaviour. ' - '
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