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Abstract

The point of departue of this pape is the hypothess tha we ae in the midg of a dhange in

the techno-econonai paradigm What we perceive & new challengs in a globalized world
econony are in fact symptons of the seart for a new paradigm Ther is some probability

tha akey featue of anew paradign will be eologicd sustainability Therefore a policy that

tries to shape the structures of the future paradigm will have to follow the lines of an industrial
policy for sustainability Industrid policy is a ontroversi&issue the pros and cors are dis-

cussd. The @mncep of systemt competitivenas and findings from innovaton economics

help uncerstand why it is not sensibé to leawe structurd chang entirely to marke forces In-

dustrid policy for sustainabiliy has to be formulated and implemente at the local/regional,
national, and supranational level.



1 What are the new challenges in world economy?

Currert discussbn in Germalry focuses on globalizaton as a centrd elemet of the new chal-
lenges in the world economy A prevailing featue is the globalizaton d financid markes in
which huge suns of money are transferre aroundthe world in next to notime. But it is not
only money which is considemrtto be flexible in evely way. A prevalem thessis tha compa-
nies too, are freeto choo® whateve location they like. In consequencgelifferences among
nations ae supposeda dsappear—high-wagountries will hawe to adjus wages taxes em-
ployers contributions and ecologica requiremerd towards the bottom This argumentation
seems plausible because it can be illustrated with a nurhbergirical examples: relocations
of producton to low-wage @untries outsice the Europea Union, the foundaton o new car
factories on green field sites and the like. However the agumentaton is too simple and
wrong in essencebecaus it underestimatethe requiremerg which companie hawe with
regard to locations and the alyildf locations to meet them (Esser et al. 1996).

An alternative and more sensikbl gproach is the question what the new framework conditions
of world econony actually are Innovaton economist ge& of a dang in the techno-
econome paradign (Freema 1987. Since the industrid revolution the esolution d the in-
dustrid mode of producton hes ®en breaks which gawe rise to new organizationhpatterrs at
company brand and societd levels Thes breals are interconnecte with far-reachiig tech-
nologicd changs (technolog as the sun totd of technicd hardware know-how, gualifica-
tion and aganizaton, Meyer-Stame 1997) The lag one of thes paradigns tha has deter-
mined the developmenof the post-wa period is being discussd under the labd of Fordism
(Hirsch and Roth 1986,Marglin 1990Q: with the gener& applicaton d industrid mass pro-
duction productivity and dstribution pdentiak grew dramatically Trade uniors were ale to
secue growing red wages in the coourse of protractel struggles which led to an owerdl in-
creag in materid living standardsThe welfare stae with comprehensi socid security in
several variants, became the typical form of sgérethe industrialized world.

This growth modé met its limits in the 1970s The maja facta tha cause a persistehde-
clinein econome growth was a @mnsiderab# drop in productivity growth. The explanaton is
that the potentials fo a further productivity increa® in the framewok of massproducton had
been exhausted. There were other factors, too, not least the enormoueiasmsil of this
mode| which cause a high neal in energy tha was coveral by import and provided the oll
exporting countries with a strong negotiating position.

The lag twenty yeas hawe bean markel by the aisis of Fordign and the seart for a new
paradigm Searty dces not mean of course tha a group d socid scientiss and economiss St
down togethe and figure out a new model Jug as Fordisn had neve been panned, the new
paradigmtoo, will be the resut of decentralizd, urcoordinate activities of numeros actors
in dffering spheresNeverthelesshere ae tendencis which help to identify the trajectoy of
future developmentSud tendencis can be observe in severd areas—thex where new or-
ganizational ad pdicy patten have gainel the uppe hand ower the pag few years A parallel



developmenare interpretive patternsthat is views and implicit theories which mary actors
shae and which determiatheir beliefs d what is right and wha is wrong—ad consequently
guide their actions.

To this extert it is possibé to identify sone features of the new emergimg paradigm Global-
ization, tha is, a view of the world where the nationa stae has ceasd to be the centrd level
of both economic activities and analysis, is just one of them. Others are:

* New competitive patterrs preval now in industry Standardizé massproducton hes been
replacel by the manufacturig of differentiatel products The time facta has becone aqu-
cial in competitivenessNew organizationh patterrs in companis (lean productior) do
away with traditiond trade-oft (flexibility vs. efficiency, quality vs. efficiency, sped v.
efficiengy and quality) (Beg 1990,0TA 1990) Ecology become more and more a om-
petitive factor.

« Companis concentra on their core mmpetencenamel the adivities which they know
best At the same time, they make highe demand on their dired environmentthat is, on
othe companis (suppliers subcontractorsmanufactures of capitd goods various rv-
iceg and onthe institutiond environmenm (technolog institutes educaton, etc.) A well-
developéd location makes it possibé to sustan profits and thus encouragethe aeaton o
competitive advantages (Porter 1990).

» Patterrs of cooperatie mmpetiton emerg d both loca and globd levels At locd level,
regions that specialize in one or just a few branches and in which a multitude of formal and
informd relatiors amorg companis prodiwce wmulative learnirg processs often take a
particularly dynamt developmen(industrid districts Schmitz and Musydck 1993, Storper
1995) The significarce of long-tem supplig relatiors increasesThroughou the world
there ae indicatiors that the importarce of stratege dliances keefs growing (Hagedoorn
and Sadowski 1995).

* New patterns also emeggn the field o political governanceTraditiond hierarchicagov-
ernarcefunctions less and less, traditional governmental industrialypislibecomirg rare.
Networking whete the stae ads rathe as a moderato and a facilitator, is gaining in im-
portance (Messner 1995).

» The significarce of knowledg is growing (OECD 1996) Up to now, this has becone evi-
dert abowe dl at compaiy level. Currert discussbn onmanagementarges the mobiliza-
tion d knowlede a al compaly levels (the "learning organization") while the 19th cen-
tury mainly sav the suppressin d traditiond handicraf knowledge ad Tay-
lorism/Fordisn was primarily concernd with utilizing the workforce with a minimum of
skills necessarySimilarly, ore rea®n why network-like governage patterrs devebp at
societd levd is tha knowledg has becone mud more distributed amorg the various ac-
tors than in the past.

Fordian useal to be identicd with the prevalere of a high degre of division d laba and
highly formalized structures The fadt tha Fordism becane generd in the industrialized



countries is also to be see as arespons to the eisting specifc historicd conditions in par-
ticular to masspovery and the overdl | ow qualification levd of the workers When we com-
pare todays stuation with the one in westen Europe in the 1920 we ae justified to assume
tha conditiors hawe fundamentalf changedinstea of masspovery there is now frustration
due to high tax and socid lewy burdenswhich are a onsequece of the welfare state instead
of insufficient qualification there ae untappé reserve and sometims even so-call@ over-
qualification. A new paradign will also have to take thee @nditions into consideratn, in-
cluding post-material values which have evolved for some time.

2 What is industrial policy for sustainability?

2.1 What is industrial policy

Industrial poligy comprises measures which aim at

» apurposeful chargof sector&industrial structures (reduch d capacitisin "old" indus-
tries, promotion of "new" industries and of small and medium-sized firms),

» a purposeful change of regional industrial structures,
 at strengthening industrial competitiveness.

Industrid policy is a field which has undergoe profoundchangs in the pag few years The
usud patterrs of industrid policy in the 1970s—promotin d nationa champios in high-
tech industries, investment guidance, state-owned "strategic industries”, financial incentives to
encourag industries to sette in peripherd and backwad regions—cara unde heavy fire.
Behind this were @mncerrs regardiry their compatibility with marké mechanisrs but also the
notion tha there were more failures than succas g$ories There were two types of reactions.
Neo-liberals made industrial poji@ swearword, radical circles called for an uncompromising
abolition d measurs which smelled of industrid policy, lessradicd circles acceptd meas-
ures which dd na discriminae ajaing industrid branchesi.e. were nat selectiwe (horizontal
industrid policy, "generi¢ industrid policy). In contrast pragmatic developé a new under-
standimg of industrid policy—especiall there where the dismantlirg of old industries had
assumd considerat# dimensions In essencethere ae three new issues strengthenig of
industrid locatiors by mears of developimg the supportirg environmeity promoton d new
growth industries especialy by encouragig the establishmenof new businesseautilization

of new network-like political governage patternsin which the stae does nat nay longe play

the dominart role but societd actors (business associationstrade unions scientific commu-
nity, and others) and state together formulate policies.

It is difficult to draw a dea line betweea industrid policy and aher policies This becomes
evident when looking at essential instruments of industrial policy:

» technolog promotion



» government procurement policy

* measures related to regional structural policy
» subsidies (tax exemptions, grants)

* infant-industy protection

Consequentlythere only few originally industrid policy instrumentsindustrid policy over-
laps with mag othe political fields. The mod importart overlags exig in the following eight
fields:

» Employment policy. Industrial polig is not an end in itself. The building of industries and
the improvemen of their competitivenssaims at creatirg and safeguardig jobs tha are
more producti\e than the ones in ahe sectos and dfer attractive income opportunities.
Industrid policy often become an instrumemn of employmenm policy when a gred number
of jobs are at risk.

» Technology policy. Technolog policy has two oljectives to promote the generatbn o
new hardwae and knaw-how as well as their diffusion in econome life. Most technology
policy prograns thus are part of industrid policy, with the excepton d bast researh and
technolog policy related to the agrarian sector.

» Competition policy. Competiton pdicy has undergoe atwofold change Insteal of per-
fect competiton there is now the notion d working competiton, which takes into account
that it is the natue of producton that there will be only a limited numbe of supplies in
mary branchs (in particular becaue of economis of scak and learnirg advantages)Yet,
the seond chang in industrid policy is more importart: while in the pag competiton on
the domestt marke usel to be the yardstidk it is now globd competition—whi& implies
tha large producton urits are not only toleratel bu sometime even stimulatel because
political actors assune that only sufficiently large mmpanie are ale to survive in global
competition.

» Trade policy. (1) Friedrich List was the first to give eonomic reasos for using trade pol-
icy in favor of nationd developmenpolicy, he spole of "Erziehungszdllé (infant industry
duties) which the Anglo-Sa)on dscussbn calls infant-industy protecton. The poirt is to
seal off the domestic marketrfa cetain time so as to gig wmpaniesn new branches the
opportunit to go throudh alearnirg processat the end o which they will be &le to com-
pek with alread establishd foreign competitors (2) Since the 198G discussbn in eco-
nomics has also focusal ontrade and industrid developmenhunde the headiry "strategic
trade policy". In this context s@re©nomists criticize neoclassical orthogaccording to
which freetrade has a welfare-maximizig effed in any case and they go onto argte that,
given selectie protecton d its industries a muntry may gain advantagewhich canna be
obtainal unde freetrade (3) Trade policy is an diten used pragmatc instrumen to reduce
the negatiwe side-effec$ of structurd chang in industry—n the form of unilaterally im-
poseal restrictions negotiatel qudas (which may be long-tem ones e.g the Multifibre



Agreemento limit imports d textiles and clothes in industrializel countrie$ or in form of
measures to open up markets.

Infrastructu re policy: The overlags betwea industrid policy and infrastructue policy
hawe two aspectsOn the one hand, the developmenof an efficient infrastructue is an es-
sentid preconditon for industrid competitiveness—a inefficient infrastructure
(bad/overcrowde roads ladk of railroad and waterwg transportatn, slow/expensive
ports urreliable/expensig telecommunicatin and energy supply easiy eliminates the
competitive alvantags developd within firms. On the othe hand, governmen procure-
mert policy has always been used for industrid policy purposs in the @mntex of infra-
structurd developmentThe dfects of infrastructue policy for industrid policy become
abowe dl evidert in the field of energy policy: The option for a centralized systen with
large-scat power-generatig units ruling out competiton (e.g in Germany brings about
quite different incentives for the developmenof the respectie equipmer industy than a
decentralized, competition-oriented system.

Regiond policy: The main targe of regiona policy usel to be to stimulae dynamc e®-
nomic developmenhof week regions The centrd instrumei was the distribution d subsi-
dies to externd companis o as to make them inved in sud regions despit their low lo-
cationa quality. Thisis a measue tha directly (yet not purposively influences the indus-
trial structure More recert approache in regiona policy aim at mobilizing endogenous
potentiak by actively developig competitive advantagesthus they are difficult to dstin-
guish from policies to strengthen industrial locations.

Financial secto policy: Although in mog OECD countries the maja pait of companies'
investment is financel internally, pdicies aimed at the financid secto hawe a onsider-
able impad on industrid developmentThe incentives and regulatiors in the financid sec-
tor, which are for the mog part shape pditically, determire whether to wha extert and
when banks support industrial innovation and restructuring processes.

Environmental policy: Currert discussios often give the impresson tha environmental
protecton and industrid competitivenss are onflictive goals more eavironmenté pro-
tection, the agumen goes increass coss and reduce the dtractivenas of the location
concernd. However the agument may also be the othe way round Stricta environ-
menta policy compes companis to undergo continuows adjustmen processeg and strive
for top performancethus enhancig their transformirgy and learning capacitis and, in the
medium range therr performanceNot to menton tha environmenthtechnolog industry
is seen as particulgrpbromising.

Another point is important: Therad¢ually is industrial polig but ther is no servicepolicy. In
othe words nobod@ has though of subsumig al those measurse tha interfee into the
structure of the sereésector under a specific term. Or ttontrary, industrial polig includes
quite afew measure that actually am at the service sector e.g in the field of technology
policy al measures aimmat the promoton d softwae mmpanies btechnolog consultancy
institutions or in the field of infrastructue policy numeros measurs relatel to telecommu-



nication a transport Consequentlyindustrid policy is not restrictal to those measurs that
exclusivey am at the seconday secta but also includes measurs aiming at the production-
oriented service sector.

2.2 General reasons for industrial policy: market failure versus
regulatory policies

Industrid policy is the subje¢ of controversihidiscussios regardirg the validity of political
interventbn in markd processesTlhe alvocata of industrid policy maintan tha governance
exclusivey via marké mechanism may make mmpanis behae in away tha is detrimental
to the nationd econony as a whole (marke failure). Ther ae various reasos for market
failures.

Barrier sto entry. They may necessita interventiors by industrid policy if economis of
scak in ore industy are so high tha new, initially smdl companis are prevente from
entry. Economia of scak may exid in researh and development production, and sales.
Accessbarries may be lowered when firms receive aedits or red estaé a favorabke on-
ditions or when the stat guaranteeminimd sales throudh puldic purchasig policy. Other
types of barriers to emntiare a cae of conventional competin pdicy, for instarceif com-
panies dominating the market fix prices below costs so as to keep newcomers out.

Positive external effects.Innovatirg companis usually do nd hawe muc o a darceto
ke information on technologich improvemerg and kreakthrougb scrd from their
competitors In principle, this is a positive externd effect However if a @mpary must
reckon with the fact that it cen appropria¢ only a patt of the benefis of its own innovation
efforts, tre mmpary will perhaps redoethem. Now, 1 this becomes general behavior, that
is, if companie wait for othes to inved in researh and developmentthe totality of R&D
expenditue will decreas to a leve below the one desirabé for nationd econony of the
countryy concerned.

Negative external effects. Companies &quite dever at making the public pay for certain
production costs. Environmental damages are&ample, tle burning-out & workers due

to high performarte pressue in companis another Environmentaand labar safey policy

are the usua instrumens to mitigate this effect It may be justified to give suppot to com-
panies that are under more pressure toaedegatie external effects (e.g. as consequence
of stricter environmenthlegislatior) than their majar competitos in cther countries and
countervailig measurs in trade policy may be justified if the majar competirg countries
permit their national companies to cause high social costs.

Risk and uncertainty. Thes ae features tha are inheren in markets and the accetance
of risk is a key elemen of entrepreneuriabehavior Ther ae of cours differing types of
risks and urcertainties and stae interventon in favor of their reducton may improwve the
resuls of the markd process This may apply for instarce to very high investmens (e.g.
very expensie R&D projectg or to situatiors of technologichuncertainty when the ques-



tionis not whid ore of the eisting optiors is the beg one but when it is unclea wha op-
tions exist at all.

» Prisoner'sdilemma in structural adjustment. When crises-ridda industries hawe to un-
dergp structurd adjustmenti.e. when companis hawe to redice their producton capaci-
ties, stag interventbninto this processmay make senselnterventiors in to Japanesproc-
essindustries in late 70s and early 80s are apositive exampk in this context If companies
are mmpelled to adjusto shrinkirg markets, tk individual compag will be quite inclined
to resot to price aitting so as to force @mpetitos to close down capacitiesThe ensuing
price-cuttirg racemay prodwce buyersrents in the shot term Therre is, howvever, the risk
of stimulating a too chaott adjustmen processwhich leads to higher capaciy reductions
than necessary. Moreovergttompanies involved nyabe weakened in termsf dinanceto
such an extent that their abjfito invest in modernization and research and development of
new products and processes is impaired so that in the longer run consumers too will have to
bear negative consequences.

The opponent of industrid policy maintan tha governmenfailures happ@ as often as mar-
ket failures and that governmenfailure may prodwce highe welfare losses Governmenfail-
ure mg result from the following constellations:

» Limited knowledge of market processesThere is no obvous rea®n why a government
shoutl be in a bette position than companis to assessfor instance technologichdevel-
opments Consequentlythere is a @mnsideral# risk tha governmenthadecisiors which
technological option to take are wrong.

« Differin g incentives. As regard companiesmarke succasis the mod importart crite-
rion. Bureaucragd may follow othe incentivestoo so tha their decisiors are more influ-
enced § other criteria thanythe market criteron and related factors, e.g. éspeel of de-
cision-making.

» Unconditional support or protection. Governmen often finds it difficult to fix a dear
conditionaliy for suppot measurese.g performarce aiteria or time limits. This applies
abow dl to shrinking industries in which a gred numbe of jobs are & risk and in which
the political pressue to proted and suppot companis is high. Companis often rely on
their ability to mobilize political support and consider this anyedternative to adjustment
in view of highe competitive pressureProtecton and suppot measurs may thus induce
companies not to take sufficient adjustment measures.

» Selective support or protection. If agovernmehsuppors one @wmpaly or a cetain nun-
ber of companisin ore brand only, it distorts markeé competiton at the expen® of com-
panies it does nat support As it is difficult, on ginciple, to fix clea and oljective support
criteria and as such decisiors are often taken under strorg political pressue or becaus of
political views ¢ what is mog opportunethe cmpanis chosa will often na be the ones
that deserve support, i.e. those that have the most promising projects or the best external ef-
fects, but rather those that have the best political links.



Both sides use agumens tha shout be taken seriously Wha counsin life, hovever, is not
only (and dten na even abow dl) reasonald aguments bu the aility to mobilize political
support Policy makes are unde constam pressue to suppot crisis-ridden industries in order
to safeguad jobs of the peopk who at the sane time ae potentid voters The queston about
industrid policy canna be aaswerel with a dear yes or no—the red alternati\e is a strategic,
preventive industrial policversus ad hoc industrial pojin times of acute crises.

2.3 Industrial policy and systemic competitiveness

Anothe rea®n for industrid policy stens from the observain tha industrid competitive-
nessoften daes nat evolve aitomatically bu is rathe the resut of targetel pditical interven-
tion. The heuristc concep of systemc competitivenss gives a well-structurel idea of what
the determiniry factors of industrid competitivengsare The latter ress on four pillars (Fig-
ure 1):

» the aility of relevan societé actoss to formulae aad implemern strategis at the national
and also at regional and local levels (metalevel);

» asolid, reliable economic macropglignacrolevel);

» the developmenof adequag institutiors by governmentcompanis and aher societé ac-
tors to develop or strengthen specific competitive advantages (mesolevel);

« efficient and flexible companies (microlevel).

The previousy high performarce of the German nationd economy for instancerestea onits
specific strengths atlhfour levels. The recen locationa crisis was due to the fact tha former
strengths are being questioned and weaknesses become apparent:

 the non-existene of visions and the refusa to formulate strategis at the metalevel which
instead is characterized bterile fundamentalist discussions on reguiapmiicies;

» the delay of a numbe of necessarreforns or their partid implementatn ony (taxation,
social system) and a pro-cyclical macropolicy;

* the underminig of well-functioning institutiond arrangemeist(e.g regiona technology
policy) by erodirg the financid bass of Landerand municipalities which, in tumn, find it
increasingy difficult to support companies' efforts for competitiveness;

» problems of companies to adjust to the new competitive pattern.

Insulatel measurs at the various levels will hardly help to increag the competitivenss of
German industry The key problem is the metalevéthat is characterizeé by short-sightd, d-
ten unfinished partial reforms insteaidstratey formulation. But wha this county needs is a
strategy—sharedyta broad majonit as for instance reconstruction after World War



Figure 1
Determinants of Systemic Competitiveness
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2.4  Specific reasons for industrial policy: conceptual elements from
innovation economics

Why strategt industrid policy makes £n® can be explained with the logic of innovation
behavior An unbasel observe will often find it difficult to understand why interestirg inno-

vations are not put into practice beit at compaly or marke levek or at institutiona or politi-

cd levels Resistaneto innovaton dten seens to be the resut of narrow-minde, short-term
powe interests A look at the resuls of innovaton economis yet explairs why apparetre-
sistarte to innovation may be cmmpletey rationd and economicaly sensibé behavior In this
context three c#éegories are helpfu: the distinction ketwee incrementhand radicd change,
bounded rationaltand path dependence.

Incremental and radical technologicd change.The prevailing innovaton patten in indus-
try aswell asin ahe sphersistha of incrementhtechnologichchange In mog casesthis
kind d chang is not spectacularProcesseand produck are @ntinuousy developed ever
new generatios of PCs are a airrert exampe of dramatic yet still i ncrementhtechnological
change Whd is really spectaculayet rathe seldan is radicd technologichchangee.g the



transiton from mechanc to electronc docks or from typewritess to PC word processing.
Radicd technologich chang mears tha an establishd industy (which produces for in-

stancetimekeeperkintroduce new processand/o produd technologis tha make a cetain

amoun of the mmpaniesaccumulatd knavledge obsoleé and make it necessarto accessa
completey new knowledg pod (Freema 1987. Radica technologichchang is often ac-
compani@ by far-reachig structurd upheavalsi.e. new companis ente the marké and
grow rapidly while established companieseawn the decline The German compute company
Nixdorf stand for both the first and, later when PCs were gaining ground, the seond ple-

nomenon.

Bounded rationality. Economc adors (managersengineersand aher9 do nd behae in a
completey but only in a boundel rationd way—somethig which is quite in contras to the
basic tenets of neoclassical ecoyq@onlisk 1996). In other words, compandesnd always
optimize their activities in all possible directions nor do/thievays check all possible options
becaus suth a behavio would require far too mary efforts at obtainirg and processig in-
formation. The statemehtha bounde rationality prevaik includes the observain that in
reality companis are often nd consistefin maximizing profits, bu jus conten themselves
with gains thg consider acceptable (Herbert Simon introduced the gatisficing.

Path dependenceEconomic developmeis pah dependent, i.eonce adecisbnis mac & a
certan pant of time, a specifig technologicaly defined path of developmenwill still be pur-
sudl, even if there ae doubs afterward whethe this pat is the optimd one (Arthur 1994).
The usual layout of typewriter and computer keyboards, for example, is not optimal aeher
othe layouss which make amarkedy highe writing speel passible But once ahuge number
of typewriters with a definite layou are in use and typists hawe bee trained accordingly the
cosk to switch ower to anothe layou would be high—evaen if tha layou was better (David
1985) The dominatirg position d the inferior compute operatirg systen DOS and its guc-
cessors is another example of this phenomenon.

Dominaton d incrementa over radicd technologich change bounakd rationality and path
dependece ca be eplained with an importart observationinnovaton is not an event bu a
processThe significarce of inventions—tle prod tha somethiry functions—s usually over-
rated. Inventiors (as a resut of learning processg concernig their centrd componentsare
often "in the ar". In the end, it was by charce tha the Wright brothers and nd othe inven-
tors bult a functioning motar plare & the beginnirg of the century. To make Wright's air-
plane a reliable and comfortable means of transport was a far more troublesome and expensive
ventue than the origind constructon. Thes dforts are usualy divided amorg a numbe of
companis whose developmerg will take severa directiors until one or two paths of devel-
opmen gain the uppe hand. This may be owed to their technologich superiority a higher
efficiency, pditical interestsor accidem or a mbinaton d all. Once patls of development
hawe been defined, innovaton becomea a awmulative and interactive process—edtcompany
will ean from the discoveris and mistakes mace by the othe companies Technological
learnirg processes aran exampé of economies bscak (increasig returns) Thes processes
are the faste the narrowe and more precig the path o developmehhas been defined. Defi-
nition d apah o development noonly mears that enginees and techniciars have ayreel on
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whda to conside sensibé and less £nsibk technologichoptions bu also includes the estab-
lishmert of specializé training prograns and researh and technolog institutions which, in
turn, reinforce path dependence (Dosi 1988).

In fact, there are technological and economic as well as micro-political reasons for an apparent
resistage to innovaton, i.e. resistage to radicd technologichchange From the technologi-
cd and econome point of view it is not possibe to fix a definite point of time for the intro-
duction d aradicd innovatbn. Thes innovatiors are & a rule inferior to tried and tested,
matue processe D tha an early introducton daes not make eonomc senseOnce aradical
innovaton hes proven its superiority, howvever, latecomes will find it expensiveif not im-
possible, to replicate the learning effects of theyeadvers. From the micro-political point of
view the defendes of existing technologis hawe the bette argumers on their side—unil the
time when it is too late The implementatn d radicd innovatiors is therefoe often accom-
panial by the energere and rapid growth of new companis on the one hand, and by struc-
turd crises and even marke ext of establishd companis on the other. All this explairs why

it is by no mears urprising tha a high numbe of radicd innovatiors was developé bu not
introducel by Europea companiessince onditiors for the settirg up d new companis are
lessfavorabk in Europe than in the USA due to the specifics of the financing systen (OECD
1994).

Due to path dependenceradicd innovatiors find it difficult to assetr themselvesThe adors

who have areal implicitly on a particula pah o developmehare usually not inclined to

leawe it. Radicd innovatiors often win throudh when two factors are given first, the devel-

opmen of a new technolog which is not only obviousy superio but also read for applica-

tion at a point of time when even orly margina improvemens of establishd technologies

require high expenses, and second, the creation of new enterprises that use the new technology
against the established enterprises which are bound to the old technology.

Path dependene caises along-tem determinatn d technologichdevelopmentsin particu-
lar of large techica systemse.g energy supply telecommunicatin and transportatin. Radi-
cd innovatiors which lring abou a wmplet upheavaof a large technicé systen are rare.
Radicd innovatiors which are obviousl so superio tha they make dternative development
paths possibé open a window of opportunity i.e. a numbe of actos will try to determine
which alternatiwe path to choose The window of opportunity remairs open ony for a limited
period d time. As onas anewv pah o developmenhas been chosa, the principle of path
dependence regains its validénd attempts to govern development become more difficult.

The discovey of path dependa® and rarenasof windows d opportuniy is sgnificant as far

as governace issue are mwncerné. The prevailing econome theow holds tha the marke is

the most efficient mechanism for choosing technologies. Yet, due to a series of coincidences it
may happe@ tha in the ealy stag of developmena technology is chos@& amorg severa al-
ternatives although that technojomay turn out to be inferior to the other alternatives (which,
however at this point in time hawe turned to pdentid alternatives)As a cmnsequece of path
dependecethere may be alock-in, i.e. switching to anothey more dficient technolog is not

realistc in econome terms (Arthu 1994). What speaks in favof political governanein the
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context of a decisbn ona developmenpath is tha more aiteria axd actos are pat of the

decision-makig processwhich, consequently, is gsprore to coincidence. Fra the theoreti-

cal point ¢ view the marke is certainy the superi@ mechanim in the mntex of incremental
technological change while inghontext d radical changpolitical governane may generate
economicaly superior solutions.

2.5 New requirements to industrial policy: sustainability

In view of the globd ecologicd problens a strategicaly orientad pdicy mud be more than
incrementhchangs of previows policy patternsi.e. technolog policy with a bit more eol-
ogy, or fiscal poligy with more eological components (Hinterbergé&uks and Stewen 1996.

If the notion is acceptd that the aurrert modd of producton and consumpton is nat sustain-
able in the long run and thid must not be transferred to bidilld ess industrialized countries,
the safeguardig of the globd future, or sustainability mug becone the overruling principle
in pditics. Sustainability-orientgé pdicies mud look ahead How do we wart to live and
work in 20 or 30 years?

We find ouselves in a pha® in which the old, Fordig paradign has been exhaustd and a

new paradigm has not yet been figretablishd. Jug like Fordism, tke new industrial devel-
opmen paradign will be daracterizd by a specifc interacton d organizationkpatterrs at

al four levels of systemt competitivenessThe queston is gill open which levd will be the

dominatirg one There is no doulb, thoudh, that a new course has been or mug be sd in a

numbe of areaswhich will determire developmertin the nex decadesRadica technologi-
cd chang plays an importart patt in this context Radicd innovatiors in telecommunication,
for instance led to the resut tha telecommunicatin is no longe a "natural' monopoy and

tha a new competitive industrid structue has emerge. This, hovever, was not only the re-

sut of technologichinnovaton, bu alo of a chang of paradigm—afirst independent—in
politico-econome discusson (the aisis of legitimagy of the interventioni$ stae and the he-

gemoly of neo-liberal argumentation).

In sud a situation, technolog and industrid policies assune adifferent significarce than in
phases with an establishgath of development iad the prevalerme of incrementatechnologi-

cd changelf there is a stabk paradign it may sufficeto rely onthe liberd purity, i.e. to cre-

ate dowe dl the framewok necessar for entrepreneuriainnovations competitive pressure
and stability at the macrolevé a differentiatal structue of supportimg institutions in particu-

lar in the field of R&D and training at the mesolevelln this £n it is neve wrong e.g in

the seng of competitivenas of companiesto adog a strict environmenthpolicy which the
uses econome instruments becaus this will stimulake innovative processg in companies
(Porter and Linde 1995) Sud activities are dso importart and sensibé in the presem situa-
tion. Yet they are not enough because we find ourselves in a phase of changing paradigms.

Nowadays, politics must be targeted at the transition to a new paradigm. This paradigm cannot
be worked ou from a bureaucrat ivory tower nor in a plannirg unit. It would na be wise,
either, to leawe its emergeneto the anarcly of the marke and to resot to pditical measures
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only afterwards—whe the paradign has been defined in essence—e repar the damage.
Wha mattes now is tha the key actos come to uncerstand what is on the agenda—no po-
litical day-to-dg managementou the settirg of a new course Importart decisiors which are
made now may consolidag or block paths of developmenin the long term Pah dependence
is a categorwhich does not exist in the prevailing economic discourse. This explaingheh
majority of economist recommad to abstan from political governanceYet, governirg a
chang of paradign is nat only indispensald in terns of socid sciences but can also be ra-
tional in economic terms.

The presem situation shoutl be undersbod as an open searth process Ad hac measurs and
crisis management, which determiaurrent politics, are not adequate. What is needed instead
is the organizatbn d seart processs by and throughot the society Let us hawe alook at an
example namey communicain infrastructure No douli, this area undergos a radical
change Therr is no clea distinction betwee individud and masscommunicatn ary longer

and telecommunicatin and data processig becone more and more interwoven. In aher
words anew pat o developmenhis emerging It has been shapeé in away tha is not appro-
priate for a democratic society: there is a dialogue between the sciemtiimunity and com-
panies with occasionlinvolvemen of the executive but almog no participaton d the legis-
lative and the peopk adually concernd. The people or the atizen, hes only a smdl pat to

play in this process, i.e. as participant in field tests. This, however, is not participation because
when atechnolog is testal in the field the mod importart parametes hawe dready been de-
cided on.

Sud aprocedueis nat only unacceptal@in democratt terms but also counterproductig in
economic terms. Thesa¢ors who invent and devebp the new communicatn infrastructures
are cetain to follow a given path of development, i.e.\tiell rather tend to incremental than
to radicd innovatiors or be quite reluctart to use them (e.g a radically new technoloy ap-
plied within the framewok of old arganizationh patterns) Thus creativity potentiat are
wastel which could be usd if sud actors were involved early on whose thinking patterns
with regad to communicatn infrastructue ae till flexible, e.g peopk like you and me.
This amouns to the utilization d instrumens like consenssa conference (TAB 1996 or fu-
ture workshors (Zukunftswerkstéatteund and Mallert 1989 which are designé to go be-
yondtoday's pah dependene and think abou future paths of developmentSud procedures
may provide the orientaton for the further developmenof technologiesThere ae enough
inventions and the point now is to identify those the developmetof which is desirabé for
society.

Participatoy processs for the definition d sustainal# trajectories of developmetin com-
prehensie technologichsystens lik e information and communicatn will hawe to take place
a the levd of sociey as a whole Neverthelessit is not only sensibé but also necessar to
think about long-term development and sustaingtalithe regional and local levels.
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3 Levels of action of an industrial policy for sustainability

3.1 Sustainability in the context of regional and local development
concepts

Globalizaton and localizaton are wmplementar processeslf companis wart to operate
throughot the world and ke @mpetitive on world markes they neal a well-developd envi-
ronmen which is often local. This leads to new requiremerg for locationd policies at the
locd and regiond levels i.e. to collective dforts aimed at improving the cmpanies envi-
ronment A numbe of stak adors as well as companis and their associationstrade unions,
scientists ad dher actors plg a patt in this context The pressue for action dten stens from
closures or migration d companiesstagnatbn in mary companis and growing unemploy-
ment.

Consequentlymary regiors are not jus faced with the darce but with the necessit to for-

mulake locd or regiona developmenh strategis (e.g Baume 1996, Wallis 1996) Sud a

stratey shoutl be more than a progran which just suggest al sorts of projed for locational
improvements for one year and a half or so. Stydtwgnulation should follow the East Asian
example, i.e. it should answer the questions what the development of the region should be like
in the next 20 years and how to achieve this.

This approat dffers from the one recenty applied in Germany Wha is prevailing is a pat-
tem which is characterizé by less"stick® and more "carrots" the pressue on companis is
reduced—fewetaxes lower wages less environmenth protecton and in addition the nice
effect of the devaluaton d the Mark. If supply-driven innovation pdicy (expansbn a reor-
ganizaton d universities technica colleges researh institutes or new busines centers)
dominata in sud a ontext the resuls can orly be limited. In ather words i.e. following the
logic of systemt competitivenessif the situaton at the meta; macre and microleve is dis-
satisfying actionisn at the mesolevewill not be successfulSeriots innovaton pdicy must
try to be avare of al | evek and their interactiors amorg eat aher. The metalevé will be of
particula significance i.e. the relevan actos $ould read agreemenon the gproximate
direction that development should take.

Ther is hardly an alternative to sustainald developmehwhen it comes to long-tem strate-
gies The final documenm of the Rio conferemre of 1992,which Germaly also signeal, Agenda
21 with its triple am of ecologica) socid and economc developmenoffers a guidelire for

locd stratey formulation Nobody want to imagire tha the way of life and econony might
be more resource-intens& and drtier 20 yeas from now. The socid problens gemming
from povery and uremploymen manifes themselvs in particula at the locd levd and pro-
duce pressue to take adion, and the significarce of a solid econome bass is clea abowe dl

to actors from regions where the yéasis is being eroded.

A local Agenda21 dees not necessayimean thathe wnflicts between ecolggand economy
continte to intensify, onthe @ntrary it may shov a way out of the cnflict. It goes without
sayirg that this is not a simple process—th airrert polarizaton betwean the demand of
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companis for cog reducton and ceregulaton onthe one hand and slogars like "competition
stimulates business—ad destroys the basa of life" (BUND Berlin 1996, 1Y on the other,

canna be overlookal. A locd Agendha 21 as a process of stratey formulation requires far-

reaching learning and adaptation processes from all sides involved: companies must overcome
theirr pah dependene and stae adors their bureaucrat routine and internd arguing NGOs

mug revise therr traditiond thinking and argumentatin patterns The relevan actos must

carry on a joint seart for an answe to the following question Whé is the sustainab¢ eo-

nomc structure of the future that we are striving for, i.e. which are the sectas which create

jobs that produce producs and services with a significantly lower resouce intensiy (with

regard to both process and product)?

It would be presumptuous toytro give a orrect answehere. Moreoverit would un counter
to the very principle that shoudl be the bases for the processof strateg formulation. The prin-
cipleis: ther is an open and unbaseal searth processin which a broad spectrun of relevant
actoss gather discussand define the priorities of idea and conceps for a sustainat# devel-
opmen strategy Instrumens to be usal in this processabound(Metaplanand aher planning
techniges professionaly moderatd workshops etc.) althoud they may not be sufficiently
known and med with resistae or even feais amorg sone adors The nex step is that vari-
ous actos gart implementatn in their respectie aeas If locd transport for example were
identified as a promisirg area of action which has priority, and an alternative ad less re-
source-intensi@ transpot systen were outlined, the stat would have to take @rresponding
measurs in the field of traffic policy, educationhkinstitutiors would sed& to dsseminat a
new concep of transportcompanis would begin to devebp innovative producs for the new
system etc. This processwhich would lag for years would correpondto the establishment
of a new trajectol of technologichand aganizationddevelopmentlt need a feedbak in
the form of forums for information and communicatbn so tha even when the trajectoy is
narrowirg differing interess are taken into consideratn and aher views and ideas may be
addel. The resut might be aregiona cluste of innovative manufacturig and service ®mpa-
nies which can marke their producs in those regions too, where reorientaton towards
sustainabiliy began later. In other words, the orientation towards sustaiyahdit initiate an
innovaton processtha can lay the foundatiors for a dynamc e@nomc developmenhin the
pioneering regions.

3.2 National level

The function d the nationa levd with regad to the formulation d new industrid policy is
redefinag to the extert tha company-relatg activities of locationd policy are decentralized.
The traditiond instrumers of industrid and technolog policy, e.g demonstratn centers,
technolog centersand promotion d networking are more and more usel at the levd of the
Landerand kelow. Asfar as sustainabiliy is concernd industrid policy at nationd levd will
have to focus on three areas:
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* the transiton from conventionglrathe inefficient environmenthpolicy, which uses above
al command and contrd instrumentstowards the utilization d econome instrumensg and
materid flow managemen(industrid metabolism) Econome instrumeng as pollution
certificates are more efficient, because emissions will then be reduced thezengteare
lowed in relative terms Instrumens like environmentdamanagemeiand eco-audis make
the simultaneos achievemenof econome¢ and ecologicd advantagepossibée @& company
level. Materid flow managemen(Hinterberger Luks and Stewen 1996 is a mncep that
helps to achiewe abette compari®n d ecologich damags which are producel by com-
peting products ad is thus the bass for ecologicd awarenssand correspondig consumer
behavior.

» reorientatbn d econome macropoliy towards sustainability An ecologicatax refomm is
the centrd elemeit here and provides incentives for a onsideral® reducton d enery in-
tensiy in production and consumption.

+ stimulation and support of an innovation pglgeared to sustainability. The point is to find
new ways aboe dl in such sectors wheradicd changs occur In cas of radicd changes
technologichand aganizationhchangs mutually reinforce eah aher. Examples can be
foundin the energy sector in long-distarce traffic, and in transmisn and processig of
information. As regard the energy secto and long-distare traffic, changs of industrial
organizaton are prevailing Wha is sgnificant here is abowe dl the processof deregula-
tion, which causs the introducton d fierce @mpetition in markes which used to have
monopolistt or oligopolistic organizationh patterns A new configuraton emerges
which—de to path dependence—ilf determire developmenfor decads to come This
configuraton is not necessanyl compatibé with sustainability experierte mace so far
rathe shows contray effects An exampe is the deregulatd marke of air traffic, which is
the leag environmental} friendly form of long-distare traffic, bu manags to increag its
shae in the transpot market Anothe exampe is the deregulatd enery marke in which
enery prices for bulk buyers declire and, consequentlya growth of energy intensiy is
probable Trends are lessclea in the field of information transmissin and pocessingPo-
litical interferemeis necessarhere too, ore rea®n keing the utilization d potentiat that
are inherent in the substitution of physical transpptekework.

3.3 Supranational level

The EU membe countries and the EU Commisson began to reorganie the division d re-
sponsibilities in the field of industrid and technolog policy in the 1980s The Commission
took ower certan responsibilitiesin particula prograns related to technolog policy, e.g Es-
prit. In this pheke there was littl e resistace on part of the membe countries owing to the
week internationé position d the Europea electronc industry On the othe hand, the Com-
missin was also formally grantel severd area of authoriyy unde the Europea Act, above
al in competiton pdicy and supervison d financid assistanceIn the mntex of
sustainabiliy three aspects are significant:
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* Reformulaton d the industrid and technolog policy of the EU. The 1993 White Paper
"Growth, competitivenessemployment was a first attemp to correlae cmpetitiveness
with sustainability.

* Uniformity in ecologicé norns in the EU. Some EU membe countries in particula in
Scandinaviahave found eco-taxs quite satisfactory It is no longe true tha a "prisoner
dilemmad hindess ecologicd progressin the Union. The point is to dsseminag¢ positive
experience and to look for allies, above all in large countries.

» Joirt positiors in internation& negotiatiors (e.g CSD). The EU shoull ad more @nsis-
tently, emphasie its siccessand pesen itsef as a aedible exampk for othe countries,
i.e. by referring to plausible dforts. Sircethe USA rathe act asa brake now, the European
Union hes the dharceto dstinguish itself in this field—nat only in environmenthand cli-
matic policies in the narrowe sense bu also, and in particular, in the intra-capitalistic
"competiton d systems;'in contras to the "American way of life" Europe might present
itself as a model characterizegdxological awareness, less Darwinism and less violence.
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