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‘[C]hange is the condition of uncertainty’ (Knight, 1921, p. 48).

‘It seems improbable that a firm would emerge without the
existence of uncertainty’ (Coase, 1937, p. 40).

Abstract

The inability to predict the future impact of innovations generates surprise and inconsstency of
expectations, thereby giving rise to subgantive uncertainty. In this paper | concentrate the
andyss on organisational coordination as a rationd response to uncertanty stemming from
innovative activity. Busness organisdions, consging in firms or hybrid forms ae paticulaly
auited to meet radicd uncertainty because they possess reserves and edtablish relationa
agreements that increase flexibility. Thus on the one hand, business organisations are condtituted
by assets, such as equipment, warehouses and capabilities, that may represent useful reserves to
face unpredicted contingencies. On the other, business organisations are grounded on long-term
relationd agreements that dlow mediation among the organisation’s stakeholders, provision of
incentives, gmplification - through routinised procedures, divison of labour and sequentiad
aming - and learning. Under substantive uncertainty, the entrepreneuria ability to look for and
create opportunities becomes a crucid factor in determining a competitive advantage.

The paper is sructured as follows. The first section is dedicated to the relationship between
innovative activity and uncertainty. Sections 2 and 3 address the various ways adopted by
busness organisations to cope with substantive uncertainty. Findly, Section 4 focuses on the
main implications for the theory of the firm of the coexistence of different degrees of uncertainty
and kinds of rationdity, according to the levd of agents abilities in reation to the specific
problem to be faced.

1. Innovative activity

1.1 Innovation as a sour ce of uncertainty
Innovative activity is a source of subgtantial radicd uncertainty since it creates the possbility of
unexpected outcomes. Admittedly, technical change tha leads to condtant increases in
production due to in-firm learning curves may easily be predicted on the basis of past experience.
However genuine innovations are characterised by a high degree of uncertainty. Pogt-invention

applications and improvements are a first very difficult to forecast and or even imagine because



judgments about feasibility of an activity a novel kind are ‘subject to hazards’® But ‘even after
ther technica feashility has been edablished the inability to anticipate the future impact of
innoveations may 4ill remain (Rosenberg, 1996, p. 334). Examples of innovaion tha have
experienced an unexpected striking success or, by contrast, a serious failure abound.

Among successful innovations whose economic impact was long overlooked, even for
decades, and which have led to completely unexpected utilisations, a classc case is tha of the
laser, for which very different uses have been developed then those initidly imagined — for
indance in precison measurement, navigationd ingruments, chemica research, surgery, the
textile industry, laser jet printers and telecommunications (Rosenberg, 1996, p. 334). In the case
of telecommunications, gpplication of the laser together with fibre optics has dramaticdly
increased the number of conversations carried smultaneoudy through a telephone cable (from
139 in the mid 1960s, prior to the development of lasers, to 1.5 million in the early 1990s once
fibre optic cables were inddled). And yet, as reported by Charles Townes, who subsequently
won a Nobd Prize for his research on the laser, Bels Labs were initidly ‘unwilling even to
goply for a patent on the laser, on the ground that such an invention had no possble relevance to
the teephone indusry’ (Rosenberg, op. cit., p. 336). Other famous cases of successful
innovations  include the seam engine and the radio. The seam engine ‘was invented in the
eighteenth century specificdly as a device for pumping water out of flooded mines and, for a
long time, was regarded as a pump. Anaogoudy, the inventor of the radio, Gugliedmo Marconi,
condgdered his invention as a device to communicate between two points, as in ship-to-ship or

ship-to-shore communications (Rosenberg, op. cit, pp. 337, 345, 348).2

1 Winter (2005, p. 235). See also Harper (1996, pp. 3-21, 81-93, 295-350); Metcalfe (1995, p.
26). On the rdationship between radicd uncertainty and innovative activity based on the
production of scientific knowledge, see Moroz (2005, pp. 305ff.).

2 The firs successful experiments using eectromagnetic waves were caried out by Guglidmo
Marconi in his house in Pontecchio near Bologna in 1894 when he was twenty years old. In his
country he found no support for his invention. As a consequence, the following year he Ieft Itay
and went to Great Britain, hoping to find a better environment for the development of his



The dynamics of the commercid arcraft industry provide numerous examples of
technological radicd uncertainty.®> As far as unpredicted failures are concerned, one can cite the
infamous case of the falure of De Havilland — the maker of the Comet arcraft — after severd
crashes due to an unforeseen problem of meta fatigue that culminated in a sructurd flaw
affecting the cabin. Not only was the metd fatigue of the fusdage totdly unexpected, but it was
not understood for quite sometime even after the three mgor accidents which occurred within a
single year just a few months apart* Cases in which there is uncertainty about the quality of new
products are rather frequent, abeit fortunatdly much less drametic, in many industries. For
indance, in the encryption software industry (eg. the anti-virus and security system indudry), it
is only after proven resstance againgt severd attacks that the product can be consdered effective
(Giarratana, 2004, p. 792).

In generd, there are a least three overlgpping sources of subgtantive, or Knightian,
uncertainty deriving from the features of innovative processes.

1) New technologies ‘come into the world with properties and characteristics whose

usefulness cannot be immediatey gppreciated’ (Rosenberg, op. cit., p. 340).

experiments. With the hdp of his mother’s English rdatives, he was introduced to Sir William
Peerce, chigf engineer of the British Mall Service, who fully understood the importance of
Marconi’s invention. The firsd radio patent was issued in London in 1896. The invention of
tuning was patented by Marconi in London in 1899.

% On this see Bonaccorsi (1996: part two).

4 Bonaccors (1996, pp. 123-6); Giuri (2003, p. 102). In 1952 the Comet successfully passed
extensve test fights and obtained permisson for commercid flights. Problems began one year
later when a Comet crashed. Four months later, another Comet mysterioudy crashed shortly after
take-off. Scientids and enginers who examined a section of the fusdage and miscdlaneous
other parts of the crashed aircraft concluded that there appeared to be no judtification for placing
resrictions on the Comet arcraft. A third amilar crash three months later forced the British
authorities to ground Comets and perform a thorough investigation on these incomprehensble
accidents. Simulations in a waer tank showed that the fusdage meta suffered from fatigues
cracks - darting from the corner of a window atop the aircraft where the radio aerias were
housed - after being repeatedly pressurised and depressurised to represent thousands of take-offs
and landings corresponding to 9,000 flying hours.



2) The impact of an innovation and its large-scale commercid uses  depend on
improvements that take place in ‘ complementary inventions.’ °

3) Many mgor inventions had ther origins in the attempt to solve specific problems.
‘However, it is common that once the solution has been found, it turns out to have dgnificant
goplications in totaly unanticipated contexts (Rosenberg, op. cit., p. 345).

These three features of innovative activity bring about substantive uncertainty because the
posshility of unanticipated consequences prevents agents from knowing future pay-offs.
Subdantive uncertainty implies incomplete theoreticd knowledge of the lig of possble
outcomes and therefore the imposshility of computing any probability didribution of future
contingencies® In these circumstances, the outcome cannot be predicted as it represents a
novelty for the decison mekers. Since subdtantive uncertainty refers to a dtuation that may
change in an unexpected manner, it is independent of persond abilities to process information.’
Subgtantive uncertainty can arise even if individuds could make full use of present knowledge

thanks to complete information processing ahilities®

® Rosenberg (op. cit., pp. 342-5), for further evidence see Rosenberg (1990, p. 169).

® In his theory of the firm, Knight (1921, pp. 20, 233) disinguishes between ‘measurable
uncertainty’  (probabiliic risk) and ‘unmessurable uncertainty’ (‘true uncertainty’).  Coase
(1937, pp. 40-1, 48-51) explicitly refers to ‘difficulty of forecasting’ but observes that Knight
fals to make clear the exisgence of the cost of usng the price mechanism and the advantages
provided by the firm's coordination in superseding the price mechanism On this, see the
commert in Slater and Spencer (2000, pp. 63-5).

" For the definition of substantive uncertainty see Dos and Egidi (1991, pp. 183-5). Substantive
uncertainty corresponds to what the Post Keynesans term fundamental uncertainty linked to the
intringc tranamutability of the environment. See  Davidson (1996, p. 482), Dequech (1999, pp.
415ff.); Dunn (1999, pp. 204-5, 212, 2000, pp. 346ff.).

& Dunn Q001a, p. 568, 1999, pp. 204, 212). For the sake of simplicity, | do not consider here
procedural uncertainty, which is caused by an inaufficet levd of information processing ability
in relaion to the degree of complexity of the dtuation Procedurd uncertainty may be due to
incbility to frame problems through sdection of the rdevant variables, to compute, order or
asess phenomena or dmply the ingbility to take into account possible outcomes that are
nevertheess known. On the digdinction between procedurd and subgtantive uncertainty within
the wider concept of radical uncertainty, see Dos and Egidi (1991, pp. 183-5); and Morroni
(2006, pp. 55-70).



Whenever the menu of choices is not fully known a priori by the decison makers but must
ingdead be learned, credtive learning may yield unexpected events and heterogeneous individua
knowledge® An endogenous credtion of a novelty causes incomplete theoretica knowledge in
that a party may surprised by unexpected actions of other agents. Indeterminacy of outcomes is
linked to interdependence and subjective reection. In fact, which action is optima for one
individual depends on the behaviour of the individud’s opposte party, but under heterogeneous
knowledge it is impossble to predict the behaviour of the opposite party, whose reactions are
unavoidably based on subjective interpretation of private information. The interaction between
experience of externd facts and other people's actions is a continuous and never-ending process

(Hayek, 1937, p. 61).

1.2 Creating new opportunities

The exidence of heterogeneous abilities among individuas gives rise to the possbility that an
individua or a dngle business organisation may discover or invent opportunities that are not yet
perceived by others. Thus whoever exploits new opportunities regps the potential benefits.  In
mogt drcumdances involving radicd uncertainty, individuas not only try to identify exigting
opportunities that are not yet perceived by others, but they aso attempt to broaden the set of
available dternatives and to creste new opportunities. In the latter case, learning brings about the
potentid introduction of a genuine novelty. The discovery of new opportunities involves ‘only
differentid access to exiging information’, while the cregtion of new opportunities implies the

generation of new information and knowledge!® Under radica uncertainty, learning consists in a

® Dos and Egidi (1991, p. 168); and Loasby (1999, p. 5).
10 Shane (2003, p. 20). The discovery process has been emphasised by NeoAustrian theorists;
see, for instance, Harper's (1996, pp. 15-9, 89) criticd expodtion of Kirzner's (1989, pp. 20ff.;
1997, pp. 3ff.) and Casson's (1982, pp. 146-8, 201) theories of entrepreneurship. With regard to
the process of creating dternatives, see aso Penrose (1959, pp. 31-2, 52-6); Simon (1987, p.
292); Davidson (1991, 1994 and 1996); Freeman (1994); De Vecchi (1995); Maerba and
Orsenigo (1995); Ebner (2003, pp. 130ff.); Balabkins (2003, pp. 209ff).



process of identification, discovery or creation of profit opportunities. It is an intentiona process
of exploring new posshilities and evolving capabilities.  The firm's capabilities are the abilities
to produce and sdl specific goods or services that satify potentid demand, according to the
firm's gpecidisation and knowledge capitd. They are potentidities that can be triggered in
specific contexts and result from coordination and accumulation of the individud &bilities
possessed by the members of the business organisation.

On account of the high degree of unpredictability that surrounds the outcome of basic
research in many important sectors of activities, ‘large firms may be more willing to undertake
basic research when they have a diverse range of products and strong marketing and distribution
networks that increase their confidence tha they will eventudly be able to put the findings of
basc research to some good commercid use (Rosenberg, 1990, p. 168). Moreover, basc
research is a long-term invesment which usudly requires stable commitments and long-term
planning that may be better provided by large firms with a strong market postion. Quite often,
the commerca success of an innovetion is favoured by the posshility of meking huge
invesments in R&D for product improvement.!! Therefore new business initiatives, grounded on
basic research, learning processes and the development of capabilities, are generdly carried out
by large firms. This is, in fact, the case of most new business generated during the last decades of
the twentieth century, which was created and built up by exiging enterprises, ‘and in large part
by big or a lesst far-sized ones’'!? However, despite acknowledgement of the essentid
function of corporate entrepreneurship, it should not be overlooked that, in some new

technologies where economies of scale do not play a mgor role and there are low entry barriers,

1 Bvangdista (1999: part two) provides an empiricd andysis of the impact on innovative

activity of knowledge-generating activities, such as R&D and desgn, and new technologies
embodied in fixed capitd.

12 Drucker (2003, p. xi). The generation of new business by existing enterprises have been
anaysed in Sathe (2003).



gart-up firms have a prominent role in the development of innovations. In effect, creative and
innovative activities can be favoured by the absence of rigid and hierarchicd rdaionships, a
circumstance that enhances diversity of options and tolerates variety.’®*  ‘In exploring unknown
territory’ to the goa of better technologies, ‘multiple sources of decisonmeking formed by
numerous smal business organisations ae essantid.  This explains why innovations are often
associated with multiple organisations or new entry to a field!* Various studies in innovaive
industries  confirms the importance of amdl firms in opening new makels where scde
economies are insgnificant and large incumbents have low incentive to invest’®  As remarked
by Bower and Chrisensen (1995, p. 51), in cases of disruptive technologies, which imply
radicaly new agpproaches, ‘smal ..organizations are good a placing economica bets rolling
with the punches, and agilely changing product and market drategies in response to feedback
from initid foraysinto the market.

In the United States, this important role of new gamdl firms and independent
entrepreneurship  has been  powerfully conditioned by favourable environmentad conditions, in
paticular, the government's anti-trust posturel® policies that lowered entry barriers, liberd
licenang practices (as in the case of semiconductor patents), tolerance of a high degree of
interfirm mobility on the part of highly skilled personnd, huge federa funding for research labs,
in addition to the rise of the venture capitd industry as one of the mgor innovations in the
financid sector. Last but not least, it is important to note the economic role of American

univerdties in developing research projects which have led to ussful industrid applications, and

13 Rosenberg (1990, p. 168); cf. Giarratana (2004, pp. 788, 799). On innovation and decreasing
returnsto hierarchy, see Screpanti (2001, pp. 239-41, 249-50).

14 Rosenberg (2002, p. 36, passim). See also Loasby (1995, p. 472, and 1999, p. 27).
15 Giarratana (2004, p. 804).

16 Rosenberg (2002, p. 8). For a description of competition laws in the United States and in the
European Union, and for agenerd discusson on anti-trust policy, see Motta (2004: chapter 1).



in providing qudified researchers who have created high-tech firms.  Quite often, new
innovative firms have been crested by academic entrepreneurs supported by a financid
commitment from venture cepitd firms!’  In many hi-tech industries, this has resulted in a
complex divison of labour characterised by a large population of dart-ups and few larger firms.
‘Large established firms tend to act as incubators of technologica competencies embedded in the
future entrepreneurs (Giarratana, 2004, p. 804). Many high-tech industries are characterised by
‘invesments by large firms in promisng dartup firms, joint ventures and licensng and, in some
cases, the acquisition by large firms of small, promising startups.’ 8

Giaratana (2004, pp. 788, 798-9) has highlighted that in some innovetive sectors of
activity, characterised by low entry bariers, the capabilities that dlow firms to enter in a market
and survive in the fira place ae completdy different from those yieding firm growth. What
drives firm entry is manly the ability to combine specidised knowledge in a particularly
diginctive innovative product with information about consumers actua or potentiad needs. In
contrast, what drives young firms growth is product differentiation (by taloring products on
customer preferences), investment in co-gpecidised assets and technologicd dliances. ‘Tailoring
products on customer preferences with product differentiation dlows the exploitation of
economies of scope, ‘favours the reduction of sdes uncertainty and the achievement of higher
market share (ibid.).

2. Coping with uncertainty within businessorganisations

Subgtantive radicd uncertainty semming from innoveive activity may be mitigated both within
markets and within organisations. In markets substantive uncertainty is tempered by means of
goecid contracts, which imply screening, signdling, monitoring, incentives, or by the action of

organisations that ensure information, enforcement, regulation and dispute resolution activities.

17 Rosenberg (2002, pp. 9, 36, 38-9, passim).

18 Rosenberg (op. cit., p. 33). See dso Aroraand Gambardella (1994, pp. 528-9).
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It is beyond the scope of this paper to condder the various ways of mitigating radica uncertainty
within markets’®  Rather, this paper focuses on organisational coordination as a rationa
reponse to substantive uncertainty. Organisationd  coordination may take place both within
individud firms as wel as hybrid organisaions. A firm  is a socid organisation and an
autonomous legd entity that produces and sdlls goods or services by means of a set of human,
physcd and financid resources that are coordinated, combined and monitored under an
adminigrative dructure. Hybrid forms between the maket and an organisation consst in
cooperdive agreements among legdly autonomous firms (such as  drategic  dliances,
franchisng, collective trademarks, patnerships) which do busness together ‘sharing or
exchanging technologies, capitd, products, and services, but without a unified ownership'.
‘Hybrid organizations exist because patners need to develop coordination, which requires
interdependent investments.’%°

Within busness organisgtions, uncertainty is limited and its costs reduced through the

accumulation of reserves and the settling of long-term relationd agreements.

2.1 Reserves
In the firg place, busness organistions, condging in firms or hybrids forms may face
unpredicted contingencies by organisng reserves.  These are condituted by assets, such as
equipment, warehouses and capabilities, that may represent reserves useful to prepare for an
uncertain future.

Raw maerids and intermediate products in inventories represent buffers that increase

flexibility and meke it possible to ded with any unexpected and temporary imbaance.

19 0On the various ways of mitigating uncertainty within markets, see Morroni (2006, pp. 189-
98).

20 Ménard (2004e, pp. 348, 357); cf. Richardson (1972, p. 142); Spiller and Zelner (1997, pp.
562-3).
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Moreover, multi-person busness organisations can differenticte between activities, so that
hazard can be shared among the various activities ‘without jeopardisng the future of the business
if particular methods or products are unsuccessful’ (Pratten, 1988, p. 12). This means that the
cost of uncertainty in devising new markets can be reduced.

A further way in which busness organisations decrease the cost of substantive uncertainty
and increase flexibility is by embracing various individud abilities. The presence of different

kinds of ahilities provides ‘a reserve when the list of future contingencies cannot be closed.’?

2.2 Relational agreements
Both autonomous firms and hybrids enter into various relaiond agreements that represent a
route to flexibility. Among various rdationd agreements edtablished by these busness
organisations one can mention partnership contracts among professonas, cooperation contracts
among workers in a cooperative, governance and licensng contracts or franchise agreements,
durable-subcontracting relaionships and the employment contract that is adopted within
individud firm.

When complete contracts are too cogtly or impossble, paties setle for reationd
agreements that frame their redionship over time. Usudly only a few obligations and
expectations concerning relationad agreements are explicit and written in contracts or in ethicd
and behaviourd codes, while mogt ae implicit. The tempord dimenson, associated with
expected duration, is an essentid dement of the relationd agreement and contracts, dthough the
expected duration of a relationa contract may vary. Some reationa contracts are unlimited in
time, such as tenure in the employment contract; others are automaticaly renewed unless one or

other of the parties terminates the contract by giving notice, such as supply contracts, or rent

21 |_oasby (1998, p. 176); see also Penrose (1959, p. 94); Arrow (1973, p. 147).
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contracts; gill others have a temporary duration at the end of which a renewd is not guaranteed -
e.g. research contracts, temporary employment contracts, etc.
As summarised in Figure 1, long-term relationd agreements, within autonomous firms or
hybrid forms, reduce the degree of radical uncertainty in that they enhance:
1) coordination and mativation,
2) samplification,
3) leaning processes.
It is worth examining these three agpects individualy.
INCLUDE FIGURE 1 AROUND HERE
2.2.1 Coordination and motivation
Coordination and moativation are achieved through mediaion activity in conflicts of interest |,
indication of common ams, cregtion of rules, and monitoring activities as well as the provison
of incentives that boost loydty and reduce opportunism, foster trus and generate identification
(Fgure 1). Continuous asociation is a powerful force for reducing inefficiencies that arise from
mord hazard, as they create solidarity and the accumulation of experiences that develop trust
and therefore create dtable expectations of the members behaviour. The dedre to maintan a
good reputation and to continue the relationship is another factor that enhances a climate of
commitment, mutual loydty, cooperation and trust. Trust is an essentid dement within
organisations because organisations cannot function effectively if dl ther members do not
develop mutua confidence?
Long-term relationships enable the organisation to assess performance more accuratdly. An

appropriate structure of incentives favours motivation and the creation of shared goads and

22 Simon (1991, p. 41); Hodgson (1993, p. 90); and. (Loasby, 1999, pp. 101, 105).
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respongbility; it dso fosters cooperation and fadilitates the transmisson of information and the
development of acommon language, principles and rules.?®

The opportunity to check reiability over time, effective control, incentive Structures and
management of conflicts of interet through mediation ectivity can diminate, or a lesst
subgantidly mitigate, internd influence cods that soring from the atempt by one contracting
party to misrepresent, manipulate and distort information (Milgrom and Roberts, 1992, pp. 167,
179, 192-6). In particular, paticipaion in ams on the pat of the members of the firm or the
hybrid form are cruda in overcoming informetion failures.

As far as hybrids are concerned, opportunism is deterred and enforcement is achieved by
extra-contractud tools and informa aspects such as reputation (based on continuity and recurrent
transactions), mutua dependency, identification of shared gods among patners and socid
smilarities®*

There are a multitude of hybrid organisstiona forms mid-way between the market and the
firm that tend to reduce uncertainty by enhancing the transmisson of information, as wel as
offering enforcement power and organistiond safeguards for gpecific investment. Examples
abound. Rupert Murdoch’'s media empire is based not on owning physicad assets, but on
crafting ‘ingenious contrects that have given influence over an effective network of media
players (Holmstrom and Roberts, 1998, p. 85). The Japanese system of outsourcing rests on
long-term, close reaionships with a limited number of independent suppliers who often belong

to one and the same association, as in the case of Toyota suppliers. A smal number of suppliers

23 For excdlent overviews on motivations and incentives, see Milgrom and Roberts (1992:
chapters 6, 7, 11, 12 and 13); MacLeod (1995, pp. 3ff.); Prendergast (1999, pp. 7ff.); Gibbons
(1998, pp. 115ff.); and Baron and Kreps (1999: chapters 5, 10-12, appendix C); Meccheri (2005,
pp. 55ff.).

24 Ménard (2004e, pp. 357-8, 362-6, passm); Loasby (1994, vol. 11, pp. 299-301); de Jong and
Nooteboom (2000, p. 12). Sako (1992) provides theoreticd and empiricd andyss on the link
between the type of buyer-supplier relations and corporate performance. She argues that the trust
and interdependence present in many Japanese firms, obtained through obligationa contractud
relations, can be a powerful springboard from which to achieve corporate success.
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permits comparative performance evauation, keeps the cost of monitoring low and increases the
frequency of transacting. Other examples are franchisng contracts, mutua dependence as in the
cae of a dngle supplier; or ingde contracting, i.e utilisng the labour services of employees of
subcontractors.  Repeated interaction, interdependence, and organisational coordination alow
information trangmisson to function farly wel even without unified ownership. Many hybrid
organisations are characterized by ‘highly frequent transactions with highly specific invesments
under conditions of grest uncertainty but ddiberadly forego the opportunity of verticd
integration and often do not develop other classca safeguards agang the hazards of
opportunisn’?®  Moreover, forms of collaboration within networks of firms indude practices
that ae generdly condgdered highly vulnerable to opportunistic behaviour, such as broad open+
ended contracts and heavy investment by suppliers in customer-specific assets, or joint product
desgn efforts. In durable-subcontracting relationships, the interest in maintaining and renewing
the joint activity leads to the creation of organisationd mechanisms of reciprocity that guarantee
loyalty so that concerns about ‘hold-ups do not prevent collaboration between individuds and
organisations.?® Firms can develop trust and collaboration over time by sating with small
common projects scarcely vulnerable to opportunism, moving little by little to bigger subsequent
projects that require specific investment. The example of the automobile indudry is farly clear:
the success of Japanese firms in the US and the adoption of many Japanese practices in the US
‘makes it difficult to argue that vertica integration or detailed contracts are the only way to
support collaboration, learning and innovation (Helper, MacDuffie and Sabel, 2000, pp. 451,

471-4).

25 De Jong and Nooteboom (2000, p. 12); cf. Holmstrém and Roberts (1998, p. 92).

%6 |oashy (2004, pp. 270-1); Helper, MacDuffie and Sabel (2001, p. 449); de Jong and
Nooteboom (2000, p. 13).
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2.2.2 Simplification procedures

Long-term reationships within busness organisations, i.e. within individud firms or hybrids
dlow subgantive uncertainty to be mitigated through dmplification.  Smplification conssts
predominantly in: i) adopting routinised operaing procedures, ii) sub-dividing problems and
activities through divison of labour; iii) implementing adaptive behaviour by aranging gods in
sequence and using performance feedback systems.

A) ROUTINES

A posshle and, indeed, a very common uncertainty-decreasing drategy condds in applying
organisationd routines, which enhance coordination and predictability.

Organisationd routines are recurrent interaction patterns learned by an organisation. They
condgtitute the building blocks of the firm's competencies and capabilities®”  Routines rest on
sills that dlow the members of the organisation to perform coordinated tasks in a highly
relational and organisationspecific way.  Under this perspective, skills are understood as ‘quas-
modular components of routines’ (Dos, Nelson and Winter, 2000a, p. 4).

Organisationd routines are a key repodstory of both tacit and explicit knowledge. As
argued by Neson and Winter (1982, p. 99), ‘the routinization of activity in an organization
conditutes the most important form of dSorage of the organization's specific operationd
knowledge.” Organisational routines cepture collectivey-held knowledge possessed by the
organisation and can be inherited throughou the life of organisations as generations of members
come and go (Becker, 2004, p. 660; Baum and Singh, 1994a, p. 7).

Organisationa  routines enhance coordination and predictability for a number of reasons.
Not only do they support a high level of smultaneity and make smultaneous activities mutualy

condgtent, but they dso give gability to the practices of a team and provide each of the members

27 On the role of routines in the theory of the firm see March and Simon (1958, pp. 160-1) and
Cyet and March (1963, pp. 109-13). Nelson and Winter (1982, pp. 99-100, 160-1); Winter
(1988, pp. 184, 189); Dos, Nelson and Winter, (20008, pp. 45); Rura-Polley and Miner (2002,
pp. 275-6); Becker (2004 and 2005).
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of the organisation with knowledge of the behaviour of the others on which to base hisher own
decison®® Last but not least, they esteblish a truce among the various members of the
organisation  (between team members and between managers and employees) who may have
potentidly conflicting interests (Nelson and Winter, 1982, pp. 107ff.).

Organisational  routines are characterised by dability and mutation, a the same time
Stability, in terms of ‘stable sequence of interactions; and mutation represented by incrementd
adaptation to experience ‘in response to feedback about outcomes (Becker, 2004, pp. 649-53
passm). In fact, on the one hand, organisationa routines ‘take place when search has been
eliminated, i.e. when the individud learning process stops (Egidi and Rizzello, 2003, p. 11); on
the other, organisational routines themsdves ae context dependent and subject to
transformations through learning processes because they evolve in an adaptive and credtive
manner whenever environmental conditions change. ‘Routines are not inet’, but typicaly
change incrementdly over time due to an internd dynamic deriving from the participants
response to the outcomes of previous iterations of a routine.  This two-fold nature is only
goparently contradictory.  Indeed there is a link between routinisation and change because
dability and gmplification conditute preconditions that fadlitate learning and mutation by
freeing up limited cognitive recourses.  In other words, ‘sability provides a basdine against
which to assess changes’?®  Arguably, technical change can be regarded as the generation of new
organisationa routines (Dos and Egidi, 1991, pp. 183-5).

B) DIVISION OF LABOUR
The second aspect of amplification is divison of labour. Divison of labour is a smplifying tool
because it reduces the individua abilities required and makes saving on learning processes

possble. Organisations solve complex problems by decomposng them recursvely into sub-

28 See Becker (2004, p. 654); Heiner (1983, pp. 370ff.); and Hofstede (1980, pp. 155-61).

29 Becker (2004, pp. 649-51, 657-9, passim).
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problems that can be solved more easlly by different functiond sub-sysems of the firm.*°
Divison of labour not only favours better use of exiging individua abilities, but it dso promotes
the creation of new abilities that influence the innovative activity.*

Divison of labour reguires intentionad coordingtion of the individud abilities of the firm's
members by the management, in order to ensure cooperation and didtribution of tasks
Coordination is paticularly important whenever divison of labour foders innovative activities
that are disruptive of the existing organisation and tend to bresk the stable patterns of routines
(Loasby, 2002, p. 46). In a dtuation of complex interdependence and rapid unanticipated
changes, centrdisation and the extensve rdiance on fiat appear to be inadequate because they
may encourage perfunctory compliance rather than consummete performance. Consummate
performance is a matter of teking the initigtive to advance organisationa objectives in a way that
goes much beyond minima effort based on sdif-interested caculation®®  In such a context, there
is then the need for coordination among specidised roles and active participation in decison

meking processes on the part of the organisation’s members.

C) SEQUENTIAL AIMING
The third aspect of organisationd dmplification is sequentid aming. Sequentid aming congds
in sequentid attention to goas that alows adaptive decisonmaking on the basis of performance

feedback. It can in effect be regarded as a smplifying behaviour that identifies ams and adjusts

3 Egidi (1992, pp. 812, 2002, p. 110); Egidi and Rizzello (2003, p. 8); Loasby (1998, p. 178);
and Ricottilli (2001, p. 4). See dso Levinthd and March (1993, pp. 95ff.); Ramazzotti (2004, pp.
38ff.).

31 On the relationship between division of labour and innovation, see Rosenberg (1965, pp. 131-
9); and Loasby (1999, pp. 131-2, 2003, p. 15).

32 9mon (1991, p. 32); Fredand (1996, p. 513, 2001, pp. 25, 312).
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intermediate gods to redity on the bads of information springing from the organisgtion itsdf
and from the environment.>®

Sequentiad  aming within  busness organisations smplifies individud decison-making
because it helps their members to discern and pursue specific ams. It can ke seen as a two-
phase process:

1) RAcking out ams and dividing them into intermediate gods or targets, thereby setting
agpirdtion levels bresking problems down into parts, edtablishing a particular operationa and
cognitive divison of labour; looking for suitable information and choosing the appropriate
means.

2) Determining a paticular sequence of time horizons (or planning horizons) on the basis
of an aspiration levd and intermediate gods tha have been identified; implementing
performance feedback systems.

In the firgd phase, the identification of gods and targets is characterised by the coexistence
of two attitudes:

a) passive adjustment based on assessment of past results or on the past performance of
amilar busness organisaions,

b) active reaction by identifying new ams that trigger a process of change.

The truly didinctive feature of adaptive behaviour within the firm is the tendon between
adjusment and innovation®*  Innovative activity may conditute an atempt to overcome the
exiding trade-offs among conflicting ams. If &bilities are heterogeneous, the propensity and

ability to innovate varies amongd individuas even in the same environmenta conditions.

33 On sequentid decison making, see Lewin et d. (1944, pp. 333ff.); Simon (1955, pp. 244,
248-53, 1959, p. 297, and 1972, p. 415); Cyert and March (1963, pp. 34ff., 118ff.); March and
Olsen (1975, p. 335); Kahneman and Tversky (1979, p. 32); Heriott, Levinthd and March
(1985, p. 219); March (1988a, pp. 3, 11, 1997, p. 12); and Greve (2003).

34 On the coexistence of adaptive and innovative attitudes, see Bianchi (1990, pp. 164-5); Sabel
and Zeitlin (1997, pp. 5-6); Hodgson (1998, p. 179); Runde (1998, p. 14 fn. 19).
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The second phase of the sequentid aming process is the determination of a particular
sequence of time horizons within which the process of increasng benefits and reducing costs
takes place. This second phase condsts manly in the implementation of performance feedback
applied to each subsequent period of time (Greve, 2003, pp. 39ff.). Sequentid aming, through
peformance feedback, reduces the negative effects of subgtantive uncertainty because it
facilitates

% learning processes,

< flexibility in tems of adjusment, over time, of individua decisons to changing

conditions,

++ reduction of the effects of evaduation and forecasting errors.

If environmenta conditions are extremey volaile and uncertain, busness organisations
tend to arange ams and targets in a sequence, determining the time horizon of each am and
goa and thus deciding when an action should cease. Gods change because preferences may,
and usually do, change on the bass of persona experience and according to the evolution of
environmenta conditions. The present is linked to the future by the ability to plan and form
mental images of possble future events on the bass of a credtive re-elaboration of past
experience (Ingvar, 1985, pp. 127-9). PFanning, imagining and anticipating a ‘world of the
posshle is a specific human characteridtic, linked to the organisation’s ability to innovate and
Cregte new opportunities.

2.2.3 Organisational learning

The devdlopment of capabilities through credtive learning within business organisations is a way
to cope with subgtantive uncertainty.  Crestive organisationd learning consgts in an  intentiond
process of expanding capabilities and exploring new posshilities that involves a change in
production techniques, i.e. in the method of production and/or in the qudity of goods produced,
but it may dso be accompanied by a change in maket conditions. The higher the rate of

innovation in the markets in which firms operate, the more important learning becomes in order
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to creste, maintan and renew the competitive advantage. Organisationd learning is driven by
‘the search for a better performance in a continuoudy changing environment. **  In a changing
environment, business organisations have an interest in advancing knowledge because they ae
avare that the ability to learn is the most enduring source of competitive advantage® They
enhance interna learning, even in the case of nonttradable information and knowledge, because
they overcome the lack of interes in trangmitting the relevant information between individuas
through the identification of common gods, moreover, they are able to offsat the imposshility of
trangmitting tacit knowledge by the internd creation of norrexplicit knowledge based on
experience.  Though tacit knowledge cannot be tranamitted ether within the market or within
organisations, it can be created within organisations through an interaction among their members
in a ‘generdive reationship’ tha develops their knowledge, skills and performance (Hodgson
and Knudsen, 2003, pp. 911). Busness organisations favour the crestion of tacit knowledge by
giving access to activities that enable individuas to acquire the necessary experience through
learning by doing and learning by using. Learning by doing and by usng lead to an incresse in
productivity as the total number of units produced increases over time.*’

The tacit dimension of knowledge is present, more or less, in al production processes and
in particular in innovative activities. Nonaka and Takeuchi (1995, pp. ix, 910) have pointed out
that cregtive learning processes within organisaions lie in socid interaction between tacit
knowledge, which is rooted in experience, and explicit knowledge, which can be expressed in

words and numbers. Organisationd learning condsts in a continuous and dynamic interaction

% Dos and Marengo (1994, p. 221); Dosi, Marengo, Fagiolo (2005, p. 322); Dos, Faillo and
Marengo (2003, p. 13).

36 |evinthd (1995, p. 22); cf. Chandler (1992, p. 84, 2003: chapter 1, p. 5).
37 Productivity incresses deriving from the leaning effect may dedine as a result of
‘organisationd forgetting’ due to the fact that a firm’'s stock of production experience depreciates
over time, manly because of employee turnover. On ‘organisationa forgetting see Benkard
(2000, pp. 1036, 1051).
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between tacit and explicit knowledge.  The converson of tacit into explicit knowledge makes
communication possble and dlows nontransmittable and untradable knowledge to be turned
into tranamittable and tradable knowledge. This process involves different knowledge creating
entities, such as individuds, teams, firms and organisations of firms, and takes place a different
levels because front-line employees, middle managers and top managers dl play a pat (Nonaka
and Takeuchi, 1995, pp. 15, 56-7). Within business organisations, learning processes imply
effective communication and active paticipation. Participation by the members of the firm
means that they are consdered as effective agents in the process of knowledge growth and not as
mere inputs that passively adjust to external parameters.

Organisationd learning is based on locdised knowledge, which is affected by the cognitive
franes and actud capabiliies of fims® and is generated by an intensive outside-insde
interaction as wel as the &bility to utiliss outsde knowledge (sbsorptive capacity). The
interaction among suppliers, cusomers and members of the firm involves redundancy in
information and knowledge sharing, resulting in a dtuation whereby overlapping information
and knowledge is shared anong members of an organisation and with individuas outsde of the
organisation. Redundancy of knowledge encourages communication, and thus effectively
facilitates learning (Nonaka and Takeuchi, 1995, pp. 11-4, 80-1). Multi-technology firms need
to have knowledge in excess of that which is required for ther internd production, as they must
address the task of coordinating networks of suppliers of equipment, components, specidized
knowledge is dso an indispensable requirement. ‘By knowing more, multi-technology firms can
cope with ‘imbalances caused by uneven rates of development in the technologies on which they
rely and with unpredictable product-level interdependencies (Brusoni, Prencipe and  Pavitt,

2001, pp. 597-8, 608).

3 Antondli (2003, pp. 1ff., 2004, pp. 40ff., 247ff.) who offers an in-depth andyss of the
characteristic of localised technologica change. See dso Dos and Maerba (19963, p. 4).
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When radicad uncertanty is due to a highly innovative environment and volaility of
markets, there is an increasng need for complementary external capabilities that can be stisfied

by collaboration among firms:°

3. Implicationsfor the theory of thefirm

The find isue | wish to address concerns the implications of the possble presence of

substantive uncertainty for the theory of the firm.

3.1 Multiplerationalities, different degrees of uncertainty and optimisation
The foregoing andyss has shown tha consdeing subdantive uncertainty is crucd in
understanding organisationd functioning. Reserves, condituted by severd types of assts, and
various relational agreements are responses to a hard-to-predict world.

Modern neoclassca theories of the firm limit the andyss to certainty or wesk forms of
uncertainty characterised by fully pre-specified and closed systems that adlow complete abilities,
with free or codly information (the latter due to informational asymmetries). In these theories
probabiligtic risk and uncertainty end up being consder as synonymous, whilst true uncertainty
is neglected*® This alows eassy mahematicd formalisation and precise predictions based on
familiar optimisation techniques. For indance, the property rights approach and many
transaction cos modds assume asymmetric information with fardghtedness, i.e that individuds
are able to know the payoffs associated with the al possble aitcomes of their actions even if the

contracting paties possess different information. This naturdly excludes the posshility of

39 Ménard (004e, p. 357-8). On applied andyses see dso Gulati (1995); Arrighetti, Bachmann
and Deakin (1997); Nooteboom, Noorderhaven and Berger (1997); de Jong and Nootebbom
(2000); Colombo and Delmastro (2001); Nooteboom (2003, pp. 14-5).

40" As Robert Lucas (1981, p. 224) claims, ‘in case of uncertainty, economic reasoning will be
of no vaue’ For a discusson on this point see Machina (1987, pp. 121ff.); Dos and Egidi
(1991, pp. 173-4); Davidson (1991, p. 129); Rosenberg (1996, p. 340).
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Subgtantive uncertainty. However, podtions in this regard are not unanimous. The importance of
substantive  uncertainty in the economic processes is incressingly acknowledged by some
authoritative maingream economids. For ingance, Hat - who in his theory of incomplete
contracts assumes perfectly rational agents with asymmetric information — recognises tha ‘in
redity, a great ded of contractud incompleteness is undoubtedly linked to the inability of parties
... to think very carefully about the utility consequences of ther actions. It would therefore be
highly dedrable to relax the assumption that parties are unboundedly rationd’ (Hart,1995, pp.
81). A dmilar and even dronger postion is expressed by Radner who rightly holds that
‘ggnificant festures of the organisation of firms ... can only be explaned by a sisfactory
theory of truly bounded rationdity’ (Radner, 1996, p. 1372).**  The posshility of substantive
uncertainty is explicitly assumed within the Pos Keynesan, the competence, the evolutionary
and the cognitive perspectives, while different degrees and kinds of uncertainty are presumed in
most transaction cost studies.

Recognition of the anadyticd importance of substantive uncertainty by no means implies
discarding explanations which are based on the assumption of perfectly rationd agents and use
of optimisation techniques under certainty or probabilistic risk. Perfectly rationd behaviour can
be postulated and optimisation techniques can be agpplied in dl crcumgances in which: (i) the
problems a hand are well specified, (ii) the decison makers abilities are sufficient to cope with
them; and (iii) decison makers percelve that it is worth bearing the cost of a consgent and
caculated choice.

Arguably, in many contingencies when the problem a the hand is wel specified and when
individuals possess the relevant information and knowledge as wel as sufficient information
processing ability, the hypothesis that they are able to foresee dl possble pay-offs is plausble

and ussful for andyss of the interaction among the various aspects of organisationd

41 See also Augier, Kreiner and March (2000, pp. 559ff.).
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coordination and functioning. However, in some circumstances - which are dgnificant for
decison-making within busness organisation - individuds are unable to predict dl possble pay-
offs due to the conditions of subgtantive uncertainty.  Within a comprehensive theory of the firm
both the perspective which assumes fardghtedness and that encompassng subgtantive
uncertainty must be consdered according to the particular problem under consderation. These
different perspectives can coexist because they address diverse decison draegies in dissmilar
contexts.

| do not argue agang the assumption of perfectly rationd behaviour and optimisaion
techniques if they are gpplied in the specific circumstances where individuas have the relevant
information and knowledge and sufficient computing ability to estimate dl possble pay-offs. |
criticise  goplications of assumptions ‘outrunning  applicability’, i.e. goplicaions in utterly
implausble contexts. | contend that in a comprehensve theory of the firm, both farsghtedness
and subgtantive uncertainty must be consgdered according to the context. The very same firm
adopts different decison procedures according to the degree of uncertainty associated with the
various dtuaions to be faced. As a consequence, the behaviour and the kind of rationdity will
be different in relation to the degree of uncertainty involved in the problem a hand. In this sense,
actors can be seen to have ‘multiple rationalities (Grandori, 1995, pp. 10-1, 84-5). Therefore
models based on different degrees of uncertainty and kinds of rationdity may be considered
complementary if the different domains of application are clearly identified.

A key point is that discarding a priori the possbility of substantive uncertainty deprives
the theory of the firm of a crucd dement that is linked to the essence itsdf of business
organisations, since business organisations can be seen as a response to a hard-to-predict world.?
The unknowable nature of future events and cognitive limits hep to explan why individuds join

and develop busness organisations. If this is so, taking into consderation the posshility of

42 On this see Galbraith (1967, pp. 25ff., 354); and Spender (1989, pp. 42-5, 186); cf. Dunn
(2001b, pp. 12ff., 2001c, pp. 164-7).
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Substantive uncertainty within the theory of the firmis in accordance with the very object of the
andyss.

3.2 From congtraintsto opportunities
There is a crucid difference between an andyss of the firm which excludes subgtantive
uncertainty and an andyss which congders also the posshility of subgantive uncertainty. When
dl dternatives are known, the decison-making process involves conddering the cost of
dternative courses of action under specific condraints. In this case, binding constraints appear
to conditute the relevant andyticad dement in determining the optima choice. In contrast, under
ubgtantive uncertainty, dternatives are not given and individuds endeavour to acquire new
information In this second case, condraints ill play an important role, but the ability to look for
and create opportunities then becomes the relevant analytica element.

Congdering the posshility of unpredicted contingencies permits a more saisfactory
account of the entrepreneuria role. In facing uncertainty, the judgment of the entrepreneur-
manager is essential to discover or create opportunities®® As highlighted by Knight (1921, p.
311), under radical uncertainty, entrepreneurid decisonrmaking is based on the ‘faculty of
judgment’ which is tacit because it is the fruit of onthe-job experiences that conss in learning
processes over time based on persona interaction, learning by doing, learning by using. For
these reasons entrepreneuriad knowledge is firm specific and therefore largely non-tradable.**

In the presence of uncertainty, the growth process of a business organisation can be
regarded as the result of the entrepreneurid ability to exploit the joint advantages provided by

the interplay between capability, transaction and scae-scope aspects. Firg, developing

4 For references to, and a discussion of, how imaginaion and intuitive processes explain
entrepreneuria actions, see De Vecchi (1995, pp. 145-6); Harper (1996, pp. 88-92); Sabd and
Zdtlin (1997, p. 11); Witt (1998, pp. 67ff., and 1999, pp. 390ff.); Loasby (1999, pp. 7, 31,
36ff.). On the human ability to congruct new representations of problems, see Egidi and Rizzello
(2003, p. 13).

44 Cohendet, Llerena and Marengo (2000, pp. 107, 109). On entrepreneurship see aso
Hagedoorn (1996, p. 891); Shane (2003); and Kaantardis (2004).
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cgpabilities means finding, interpreting and using knowledge in order to create, maintan and
renew a competitive advantage. Secondly, transaction costs affect the extenson of organisationa
coordination within firms (verticd integration) or among firms (hybrid forms), and can be
eiminated by the interndisation of externd processes. Thirdly, in designing the operaiond scade
of each process the firm has to baance the productive capacities of different complementary
inputs and intermediate stages in order to take advantage of economies of scale and economies of
scope.

In Morroni (2006, pp. 177-88) | showed that the presence of radica uncertainty strongly
amplifies both the significance of capability, transaction and scadle consderdtions as wdl as the
interaction among these aspects, which emerges from the specific characteristics of information,
knowledge and production dements, in paticular: i) transactiona, organisationa and productive
knowledge that is dispersed, heterogeneous, tacit and cosly; i) indivishility and
complementarity of some production dements; iii) the exisence of sat-up processes in usng
information and knowledge; iv) the low cost of replication of some information and knowledge,

The entrepreneurid  ability to exploit the opportunities provided by organisationd
coordination of the foregoing three aspects and to limit the negative effects of informationa
hazards and other counteracting forces are fundamental dements in understanding differences in
the reveded peformance of firms and their opportunity for growth. However, the firm's
performance does not depend solely on managerid abilities, but dso on the interplay between
the various basic conditions and decision-making mechaniams.

Moving towards congderation of the economic impact of the search for new opportunities
opens up the posshility of widening the fidd of economic andyss to include the economic
effects of credtive learning and study of the processes by which firms acquire or lose ther
competitive strength. With the upsurge of the knowledge-based economy, learning inevitably
becomes a central ssue because intelligence-related assats and the ability to learn are playing a

more and more prominent role in determining production and transaction costs and consequently
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in shgping the competitiveness of enterprises and the growth of economic sysems. The
emergence of a knowledge-based economy provides increasng scope for firms and organisations

of firmsthat favour learning within markets.
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