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I. Introduction 

627 The task for successful innovation appears to be that of making viable a 

process of change that comes essentially down to a creation of resources. This process 

of learning and structuring of altogether new productive options implies redefining 

intra and inter relations that make the firm change its configuration and articulation in 

a context that gets itself modified and redefined together with the firm. 

 In this light, markets and organizations must be tested as a system whose 

coherence depends on the ability to make a process of creation of new specific 

resources viable. 

 

II. The Time Dimension of Innovation 

627 Innovation has an intrinsic time dimension, a lapse of time during which the 

costs of productive activity cannot be covered by the proceeds from current 

production. 

628 This time dimension has been systematically ignored by classic economic 

theory. Technology, in the dominant view, has been essentially dissociated from 

production, as in the representations in terms of production functions or technology 

matrices. Technology is thus defined in general and abstract terms, namely in terms of 

technical coefficients. 

 Technical progress, on the other hand, is the appearance of a superior solution 

to the given problem, whether it involves a change in the combination of resources or 

not. Accordingly, innovation is reduced to the adoption / diffusion in production of a 

superior technique, thus defined. 

 The analysis of technical progress does not deal with the process through 

which a change in technology comes about, but with the results of this change. 
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628 This image is gradually shading off. The contemporary view on innovation 

sees growing interactions between activities, characterized by retroactions along the 

innovative chain. The borders between them can hardly be traced and the activities 

themselves hardly recognized. The chain-link model suggested by Kline and 

Rosenberg
1
 clearly stresses this point. 

On the other hand, interactions also concern horizontal and vertical relations 

with other firms; the borders between the firm and its environment are continuously 

redefined as the process of change goes on. 

In this context, a generic labour force plays a less and less relevant role. 

Both the definition of the characteristics of the process of production and its 

effective articulation in time and in a changing environment often take place while the 

process itself is being carried out. 

This points to a specialization process and hence to the focus on specific 

resources. 

Demand itself tends to become a thorough input of the process of production. 

 

III. Creation of Resources Versus Allocation of Resources 

629 Technology is no longer dissociated from production. Innovation, in fact, takes 

place through production and is interpreted as a process by which new productive 

options are shaped. 

 An analytical approach suited to this view suggests that the first step to be 

stressed is that the specific character of the resources is itself acquired through a 

process, a learning process for the human resource involved in it, which necessarily 

takes place over time. This also determines the actual articulation of the process of 

production and hence the way it gets integrated (or not) in(to) the also changing) 

environment. 

 In classical economics, symmetric relations among variables do the trick by 

making a synchronic representation of production possible. This guarantees that in the 

most important equilibrium models inputs and outputs are analytically 

contemporaneous, so that there is always an output against which costs can be set, and 

a current productive activity out of which they can be financed. 
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 In the contemporary view, this is no longer possible when innovation is 

interpreted as the breaking of a regime which brings back the articulation in time of 

the phase of construction and that of utilization of productive capacity. 

 Production can no longer be synchronized, with the consequence that in each 

given period costs are actually, and analytically, dissociated with receipts. They 

acquire thus the nature of «sunk» costs
2
 that can only be recovered after a lapse of 

time. This implies the appearance of a financial constraint, already stressed by 

Schumpeter
3
 when discussing the role of credit in innovation. 

630 In the investment decision-making the innovative firm is concerned rather with 

developing «routines to deal with learning and option value»
4
 than with the standard 

discounted cash flow criterion. 

 However, even if at the end the gain from realizing the whole innovative 

project outweighs its cost, sunk costs are likely to appear on the way and hence a 

financial constraint arises. The liquidity problem raised by the time articulation of the 

innovation process opens the important chapter of the monetary aspects of the process 

of innovation. 

 The crucial character of the time dimension of the process of innovation is also 

pointed out by the role of human resources, the enrichment of which can only take 

place sequentially in time. 

 In the same way as physical productive capacity (machines), human resources 

acquire a specific character through a process. We are, then, no longer dealing with a 

generic labour input, available for use in all sorts of production, but with a resource 

which undergoes particular specification processes. A human resources constraint 

appears whenever a new productive problem is considered to which the existing skills 

are hardly or only partially suited. 

 The process through which specific resources acquire and embody particular 

characteristics and skills is then clearly not in the nature of an allocation, but that of a 

thorough creation of resources. The learning process is then related not only to the 

particular productive option actually being defined, but also to the abstract capacity of 

conceiving and implementing new productive options in general. 

                                                 
2
 Baumol, Panzar and Willig, 1982 

3
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4
 Pavitt, 1990, p. 48 
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 The potential capability of devising and implementing other productive 

options besides the one actually being developed, a capability which is brought about 

by the learning process and which makes the existing resources in a way «in excess», 

as already pointed out by Penrose
5
 and more recently underlined by Teece

6
. 

 Current output, and the productive capability behind it, is then just the way in 

which at a given moment the firm makes partial use of its resources. It is this second 

aspect that is relevant when we are dealing with innovation. 

 

IV. The Firm and its Task 

631 Focus on the time dimension of the innovation process implies that any 

attempt to model this process must take into account both the essential monetary 

aspect of the process itself, and the crucial role that specific resources and, in 

particular, human resources play in it. 

 Production interpreted as a sequential process in time by which productive 

options come about appears, in fact, as a learning process that results in a creation of 

resources. Changes in output and inputs make it no longer possible to define a 

production function in general and abstract terms. 

 Inputs come before output in an essential way. Costs cannot be set against 

current output and are dissociated from proceeds: in a process of change what happens 

in each period, and not what happens over the whole sequence of periods, comes into 

light. 

 Specific assets always imply sunk costs. The problem that these raise, in the 

context envisaged here, is other than the usual problem of how to appropriate the 

quasi-rents which are the return to sunk investments. The focus here is not on this 

specific character in itself, and hence how specificity is going to be rewarded, but on 

the process by which new (firm-specific) resources are created. How to deal with the 

sunk costs implied by this process is what now matters. 

 This also implies a different definition of the firm and of its task. Technology 

is the outcome of a process which must be organized and carried out: organization 

leads technology. The task of the firm is then still coordination, not in the sense of 
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allocating given resources but in that of organizing the process of change so as to 

make it viable. 

 Dealing with sunk costs implied by a change interpreted as a learning process 

requires establishing a wide range of cooperative relationships over time, not only 

internally but also between different firms, between firms and banks and so on. 

632 This different image of the firm, then, also implies a different relation with the 

environment. As long as we keep looking in an ex-post perspective at a firm whose 

boundaries are defined by technology and which must relate to a given market to carry 

out its allocative task, we stick to the idea of environment as an exogenous constraint. 

When we move our attention to a process of change that the firm itself must organize, 

and that involves learning and structuring anew, the environment necessarily becomes 

a strategic variable, to be moulded according to and in function of the strategy 

pursued
7
. 

 We move from the conventional «constraints to decisions» model of 

mainstream economics towards a «constraints-decisions-constraints» model, in which 

the environment is modified in response to the oncoming events. This model points to 

an image of the firm that overcomes both the distinction between a micro and a macro 

definition and that between the firm itself and its environment. Organizing and 

implementing a process of change implies in fact at the same time redefining intra and 

inter-relationships which make the firm change its configuration and articulation 

within a context that gets itself modified together with the firm. 

 

V. Markets and Organizations 

632 The real problem to which the theory of the firm must be able to give an 

answer then is how cooperative or non cooperative intra and inter firms relations 

make a process of change viable. 

 In the Coasian tradition markets and organizations are strictly defined in terms 

of their own transaction costs and the analysis comes to a comparison of their 

respective efficiency with reference to a problem of allocation of resources. 

                                                 
7
 Amendola and Bruno, 1990 



 6 

 In the perspective proposed here, markets and organizations are not distinct 

institutions. They must rather be considered together, as a coherent (or not) economic 

system that makes (or does not make) viable a creation of new specific resources. 

 In other words, from substitutes in a process of allocation of resources they 

become complements in a process of creation of resources. 

 How to make an innovation system viable is a problem whose solution implies 

the building up of a satisfactory set of complementarities (via coordination and 

incentive modes) among internal as well as external factors, which become specific 

resources of the transformation process
8
. This solution is never unique: different 

combinations of coordination forms and incentive modes may correspond to several 

efficient systems. 

 Considering markets and organizations together is not new in the literature. 

Kaldor
9
 has directed the attention to this point. In his growth theory he focuses on 

dynamic increasing returns and on the role of merchants in «cumulative causation», 

that is, in transmitting the expansion from one sector to another. In this analysis the 

size of the markets is not exogenous: it depends on the organization of the firm (i.e. 

on the division of labour) and, more fundamentally, on the articulation between this 

organization and that of the market itself.  

633 This theoretical approach breaks with the traditional division between micro 

and macro analysis. What matters is not the optimizing behaviour of individual 

agents, but the working of markets, in view of making the process of change viable. 

 Hicks
10

 has also made a radical departure from the traditional approach and 

conceives two ways in which markets work. In the firs case, most of the manufactured 

goods are half-finished and are traded on competitive wholesalers’ markets. In the 

second case, goods become much more various, which implies intermediaries 

(merchants) who act as the manufacturers’ agents. From one economy to the other, the 

productive organization changes, as there is a sort of vertical integration between 

manufacturers and wholesalers, and simultaneously a diversified market emerges 

which has a tendency to be a fixed-price market. 
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VI. Coherent Innovation Systems 

633 The viability of a process of change depends on the possibility of releasing at 

the right moment the financial and the human resource constraints. 

 We shall make some conjectures about the ways in which different systems 

affect the interaction between the financial and the human resource constraint over the 

process of change. 

 The Neo-Austrian model
11

, which portrays the production process as a scheme 

for transforming «in time» a flow of (primary) labour inputs into a flow of final 

output, and considers explicitly a phase of construction and a phase of utilization of 

fixed capital goods, which are thus internal to the particular process within which they 

are produced-provides a convenient framework. 

 As a matter of fact, full vertical integration makes it possible to focus on the 

inter-temporal complementarity of production and the unilateral dependence of 

successive events on previous ones that come to light in a process of change. 

 The consequences of the breaking of an equilibrium configuration then are:  

(a) the distortion in the age structure of productive capacity which implies a lag 

between the time profile of proceeds and that of expenditure and hence the appearance 

of a financial constraint, and, (b) the introduction of learning completes the picture by 

coupling the financial constraint with a human resource constraint. 

634 The activity of the firm in organizing a process of change concerns both 

internal and external relations. 

 Two polar cases will be singled out in this context, in line with the analysis 

proposed by Aoki
12

. 

 The first case is characterized by a structureless labour market, where wages are 

determined by spot-market contracting, a market-oriented financial system and 

non-cooperative firm to firm relationships. 

 The second case is characterized by a somewhat institutionally restrained labour 

market, a bank-oriented financial system and cooperative firm to firm relationships. 

 In the first case, a financial constraint generally prevails over the human 

resource constraint, mainly because of the behaviour of the external sources of 

finance, a behaviour aimed at spreading risks so as to maximize portfolios’ values. 
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 Hicks, 1970, 1973 
12

 1986, 1988, 1990 
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This implies a redistribution of financial assets towards the firm when things go well 

and away from the firm when instead it would be most needed. The consequence is a 

strengthening of the financial constraint originally resulting from the distortion in the 

age structure of productive capacity. 

 If the human resource constraint should prevail, this would make things even 

worse because excess demand would push up wages determined through spot-market 

contracting. 

 In all, dealing with the finance constraint appears as the most important 

problem in the case of an «un-organized» market. 

 In the second case, that with organized markets for labour and finance and 

cooperative relations between firms, the human resource constraint is likely to prevail 

and hence sustaining the learning process is paramount. 

 Institutional relations tend to ease the financial constraint brought about by 

innovative choices. If wages do not fluctuate in response to excesses in demand or 

supply of labour, but are linked to the growth of the proceeds of the firm, the wage bill 

will go up or down with the internal financial resources. 

 Focus on learning processes shifts the attention to firm to firm relations. 

Cooperation, whether in the form of subcontracting or else, is in fact a way to share 

the sunk costs of innovation. 

635 The main positive effect of cooperation is on learning, both for the main 

innovating firm and its partners or subcontractors. The former can shift scarce human 

resources to more advanced and productive tasks than those more conveniently 

decentralized
13

, thus intensifying the learning process associated with the innovative 

project being developed
14

. The latter, on the other hand, may not only enjoy 

economies of scale, but, especially when working for various «main» firms, can 

increase their learning because of the cross fertilization effects due to working on 

different but related projects. 

 

 

VII. Conclusion 

                                                 
13

 Hence we have the modern sourcing-out tactics 
14

 Amendola and Bruno, 1990 
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 The issue is no longer competition or cooperation. It is rather the coherence 

over time between the working of markets and the organizational design. This means 

that the viability of innovation processes depends on institutional rules and routines. 
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