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Abstract

Drawing on organization theory, organizational economics and law, this paper distinguishes two types of documents capable  of establishing formal organization: contractual , externally enforceable documents; and extra-contractual internally enforceable documents. Reviewing the extant literature, it is shown that formalization is quite generally  believed to be in contrast with flexibility and innovativeness, but necessary to protect against conflicts of interest and to support computational capacity and organizational memory. While a common way to address the problem of ‘optimal formalization’ is to  trade-off between these contrasting criteria, this study proposes that a better solution exists. That solution rests on disentangling the dimension of formalization and on  identifying  components that are both formal (protective) and flexible (adaptive), so that they fit to conditions of high uncertainty and non-negligible conflict potential. An empirical study on a large multinational sample of 500 inter-firm projects provides a  test of the model. Results are generally supportive of the theory but also suggestive of interesting refinements.

Introduction
In an age of uncertainty and innovation there is a generalized call for ‘flexibility’. Such demand is particularly pressing in the case of non-routine tasks, that is, of those activities that are frequently organized into projects, either within or across firm boundaries. Flexibility refers to the reconfiguration capacity of a system in the face of changing and unforeseeable circumstances (Orr 2006; Piore and Sabel 1984; Volberda 1998).

A widely held judgment in different strands of organization theory and organizational and institutional economics is that formal governance is at odds with flexibility, albeit for different reasons. On the other hand both traditions also acknowledge the advantages of formalization, especially in conflict resolution respects.  This state of art invites to address the issue of formalization as a matter of trade-off between its advantages and disadvantages. In the First Section, the functions and disfunctions of formalization, in its various components,  are revisited, so as to respond to the question of whether isn’t there a superior solution with respect to the second-best solution of an optimal level of formalization based on that trade off. The Second Section is devoted to develop such solution. The Third Section presents an empirical study on the components of formalization in a 500 records data base of inter-organizational projects, in which the contractual and extracontractual documents are clear and accessible.
Functions and disfunctions of formalization in organization theory and organizational economics 
In the beginning… there was bureaucracy (Weber 1922). It is widely known and reported that among the features of the ideal-type of bureaucracy, formalization occupied a prominent place. The reasons for the Weberian praise of formalization are less frequently recalled. Weber’s main concern was to free the then-modern firm organization from the personalistic biases that characterized pre-capitalistic organization: the mingling of private and organizational interests and patrimony; the exercise of influence through any sort of bargaining power rather than of legitimate authority and rules; the non-verifiability of actions; the lack of organizational memory and of clear responsibilities; the difficulty of enforcing agreements with contracting parties, and of predicting economic behaviors. His thesis of the superiority of formal and hierarchical organization was based on the analysis of those dysfunctions in prior and more ‘informal’ organizations.

Weber’s legacy has lasted long. Theorists of ‘formal organization’ (Blau and Scott 1963) have uncovered further functions of formalization, especially in coordination and decision-making respects. As codes of behaviors, formal rules, procedures and programs reduce communication costs considerably and substitute more expensive mechanisms based on ad hoc decision-making (March and Simon 1958; Van De Ven and Delbecq 1976). As expectations of behaviors, they reduce variance in conduct and decision-making costs (Child 1973). The process that leads to the drafting of formal documents is also an occasion to focus attention (Delmar and Shane 2003), to clarify expectations (Shenkar and Zeira 1992), to stretch the mind and anticipate contingencies and consequences (Kale et al. 2001). Moreover, formal documents allow the memorization and retention of information (Heylighen 1999) and facilitate the diffusion of knowledge and the transfer of lessons from projects to the institutions in which projects are embedded (De Boer et al. 1999). 
The functions of formalization in conflict resolution respects highlighted in org theory have especially been those  of transaparency,  accountability (Hannan and Freeman 1984) and justice (Cropanzano and Greenberg 1997). Although the propositions formulated in those traditions are rather uncontingent (formalization is good, for those reasons) they can be read as saying that where conflict of interest is relevant, formalization is useful.
Since the early days, the sociological and organizational literatures have also widely analyzed the dysfunctions of bureaucracy in general and of formalization in particular. The rule-like component of formalization has been associated with bureaucratic red-tape and with poor adaptability to changing circumstances; its structural component with the creation of vested interests and of inter-unit conflict (Merton 1940; Selznick 1949); and both components, with organizational inertia (Blau and Schoenherr 1971). Contemporary org theory has been more and more critical about formalization for the ‘rigidity’ it infuse in org systems. Formal organization is conceived as the set of internal, written, inter-subjectively controllable documents (organizational charts and job descriptions, plans and programs) (Pugh et al. 1969). These elements concur to define a ‘bureaucratic’ organization. Since they predetermine action, it is argued that under conditions of uncertainty they increase the possibility of maladaptation, as the detailed knowledge of circumstances that would be needed to select the appropriate behavior cannot be obtained ex-ante (Burns and Stalker 1961).  Hence it has been hypothesized, and generally found, that the higher the uncertainty, the  lower the effective ‘degree’ of formalization, intended as the ‘amount’ and ‘detail’ of all the internal written documents such as job descriptions, rules, procedures, programs (Burns and Stalker 1961; Lawrence and Lorsch 1967; Donaldson 2001). The ensuing and still prevalent belief is that formalization is at odds with flexibility and innovativeness, so that the latter would be better governed by informal mean: ‘informality’ is supposed to be a necessary trait of the ‘management of innovation’ and the ‘new org forms’ suitable for a dynamic economy (Volberda 1998).  The main contrasting variables present in information processing based organization theory are system size (Pugh et al. 1969) and ‘complexity’ (Galbraith 1974). They have been hypothesized and found to lead to greater formalization as a means for decomposing complex problems and coordinating decentralized decisions. 
   In organizational economic contributions, formalization is also seen as unfit for handling uncertainty while having positive functions in conflict resolution respects. Formal governance is conceived as brought about especially through contracts,  enforceable written documents stating the rights and obligations of transacting or cooperating parties (Klein 2000; Williamson 1975). In that way, they predetermine action and are deemed to be inadequate under conditions of high uncertainty, mainly because of the costs that writing and enforcing contracts entail when the utility of parties can be affected in unpredictable ways by a myriad contingencies (Williamson 1979). Hence, as uncertainty increases, contracts are expected to become more and more incomplete and finally to reach a point of ‘failure’. On the other side, contracts  protects against conflicts of interest and potential opportunism (Williamson 1979). In that tradition, therefore, it is widely held that if contracts are self-enforceable due to converging interests, they can be informal (Klein 2000). Conversely, formal contractual protection would be needed if conflict is present, but then uncertainty raises the costs of writing and enforcing contracts so that ‘contract incompleteness’ is engendered (Williamson 1975). In the limit, contract incompleteness is seen as leading to the failure of contractual governance (Williamson 1983). 

Consequently, organizational economics has framed the problem in terms of a trade-off between the costs of writing and enforcing formal contracts and their benefits (Battigalli and Maggi 2002; Bernheim and Whinston 1998). The conclusion of organizational economics is then close to that of organization theory: the optimal degree of formalization is a decreasing function of uncertainty. Empirical studies in the economics of contracts have been focusing on the ‘degree of formalization’ as a degree of ‘completeness’ and of ‘articulation’ of contracts. Findings include that  as technological or market uncertainty increases, contracts contain less precise provisions (Crocker and Reynolds 1993) and a smaller number of contractual clauses (Saussier 2000); and as conflicts of interest and the potential for opportunism decrease, the probability of using detailed contracts is reduced (Corts and Singh 2004). 

In sum, received organizational and economic views of formalization contributed in identifying two types of formalization, and a fundamental trade-off. The two types can be identified by observing that the ‘vehicle’ of formalization in economics are court enforceable contracts, while in the organizational tradition are the extra-contractual internally enforceable documents (e.g. job descriptions, rules  and procedures). The trade-off is between adaptation to uncertainty and protection from conflict of interests.
This study argues that there are superior solutions with respect to determining an ‘optimal level of formalization’ on the basis of that trade-off. We argue that formal governance can be rendered more flexible without becoming ambiguous and losing its advantages, i.e., that there can be such thing as a ‘flexible formalization’.
In order to see that solution, another conclusive observation on how formalization has been conceptualized, in organization and economics alike, is useful. Formalization, either contractual or extra-contractual, has been predominantly seen as a one-dimensional construct, measurable in terms of the ‘amount’ or ‘number’ of written statements, descriptions and clauses. This observation is the basis for posing the question: is the problem of optimal formalization really just a matter of ‘degree’? Or is there perhaps a way of devising a qualitative ‘type’ of formalization that performs highly in both protection and enforceability and flexibility?

Types of formalization: an explanatory model
Constitution and execution  formalization

Formalization is an attribute that may vary in degree, but it can also be applied to qualitatively different aspects of organization: it is possible to formalize structures or processes; actions to be taken or the procedures for choosing actions; the identity of players or the relations among them, etc. Even mechanisms that are usually considered to be formal by definition actually admit both formal and informal versions. This is commonly accepted for authority (which can be ‘legal-rational’ and formal, or based on competence or traditions and informal) and for rules (usually referred to as ‘norms’ when underpinned simply by social acceptance). It is also true of prices, however, as they are sometimes expressed by informal indicators of value (barter ratios, rationing quotas, time spent in queues, etc.) (Barzel 1989). Finally, contracts themselves are frequently enshrined in documents, but they can also exist as informal negotiated agreements while still benefitting from the possibility of legal enforcement (Fried 1981; Raiffa 1982). 

The interest of this observation for an assessment of formalization is that, given how organizational mechanisms that ‘differ in kind’ have different coordination properties, also their formalization may entail different consequences. Considering the design of formalization as a matter of ‘quality’ (what to formalize) rather than only as a matter of ‘quantity’ (how much to formalize) may provide a way to solve the puzzle of how to achieve ‘flexible formalization’. This option would lead to analyzing and operationalizing the concept of formalization not as a single variable, but as a set of distinct, though interrelated variables, hence as a multidimensional construct.
Indeed, some recent managerial studies are beginning to suggest that contractual formalization is multi-dimensional and that each dimension has a separate impact on performance. For example, in line with prior research Luo (2002) argues that contractual formalization can escape rigidity if the specificity of terms is accompanied by state-contingent formalization and the formalization of general principles and procedures (“guidelines”). His empirical analysis of a set of joint-venture agreements shows that the items measuring the specification of the behavioral obligations and those argued to provide flexibility, do load on two different factors. Thus, this contribution is quite clear about the existence of qualitatively different types of formalization. However, it is hazier about the characteristics that help identify ex-ante the two types (i.e., what are the general characteristics of the formal provisions of the first and of the second kind). Similarly, Reuer & Arino (2007) identify ex-post different components within inter-firm contractual formalization, but do not analyze their antecedents nor their consequences in terms of  flexibility.

Therefore, the crucial research question is to identify, in general and ex-ante, what ‘type’ of formalization has what consequence on ‘flexibility’, and in particular if some type of formalization has non-negative or even positive consequences.

Drawing on information processing theory (Simon 1969; Simon and Latsis 1976) and on the constitutional political economics literature on ‘relational contracting’ (Goldberg 1976; Vanberg 1994), it is possible to notice that,  as to the ‘flexibility’ or ‘rigidity’ of any governance rule, a general distinction runs between substantive, action-specific provisions on the one hand and procedural, right-assigning provisions on the other (Grandori 1999). Organizational mechanisms and practices belonging to the first category are programs of action, job descriptions (task specifications), and agreements on the terms of exchanges; they describe actions to be performed or give a rule from which actions follow. By contrast, decision procedures and constitutional rules (e.g. voting schemes and procedures on processes to be followed in decision-making) and property rights (asset ownership, residual reward rights and decision rights over unspecified actions) do not describe and ‘fix’ action, not even through a rule or routine, but they regulate the higher order, ad hoc decision making processes that will generate action. 
From a legal perspective, Smith (2002) also argued that there are two qualitatively different ways to provide protection through enforceable formalization. The first is an exclusion strategy, which protects a broad range of unspecified uses of a resource from the encroachment of duty-holders and is implemented mainly through property rights assignments (it is in fact called a ‘property’ strategy). The second – which Smith calls ‘governance’– delineates rights by specifying admissible activities and uses of resources. The important point for our argument is the difference between the two strategies is that  the latter commits to predefined actions while the first leaves them open. A second interesting point is that , Smith indicates that both types of right protection are enforceable, albeit relying on different proxies for verification and entailing different means and costs of specification and monitoring. with the first likely to be more enforceable rather than less, as the proxies it is based on are easier to monitor.
 
There are some corollaries to the above contentions that are central to support our argument and to highlight how it refines the propositions of current organizational economics. In economic views, property rights are a remedy to the incompleteness and non-enforceability of contracts under uncertainty. Property rights are in fact defined as ‘residual rights’, in the sense that ‘they cannot be specified into contracts’. This is tenable only if contracts are conceived simply as transactional, and centered on actions. But contracts can well be about who owns what, and about who has the right to decide and control what, that is, about property rights. Ownership and all other property rights are themselves typically acquired through contracts. Hence, there is no point in opposing ‘contracts’ to ‘property rights’ as different governance mechanisms (Grandori 2010). 
We summarize the arguments developed so far in the following proposition:
Proposition 1. There are two qualitatively different components in formalization:  a’higher order’ (HOF) component, consisting in the formalization of constitutional and  procedural matters,   and a ‘lower order’(LOF) component consisting in the formalization of execution and substantive matters..
The distinction between these two types of formalization has so far been predicated on conceptual arguments. However, and before turning to a more systematic test of the proposition, it is not difficult to find clear correspondence in the documents of actual interorganizational relationships.
 For example, contrasting the contract of a 2004 collaboration between Sunesis Pharmaceuticals, Inc. and Biogen Idec with that of a similar 2005 relationship between Nuvelo Inc. and the pharmaceutical division of Kirin Brewery Company, one immediately appreciates the difference between an agreement that is skewed towards the substantive planning of tasks and another that leans towards procedural arrangements. Whereas the former identifies 59 distinct activities, allocates resources among them, determines their respective start and end dates through a Gantt chart and provides clear criteria to be used in the assessment of whether to bring a certain molecule to the next phase of development or not (e.g. “inhibitory concentration” <50%), the latter deals with these issues essentially by determining the identity of the party entitled to make decisions and by specifying the extent of such authority, for example: 
“ (…) If the Lead Development Party determines that such a change may be necessary, it shall promptly inform the [Joint Steering Committee]. The Lead Development Party has the authority to make the final decision (…) on any change as it determines necessary that is consistent with the Overall Plan and the express terms and conditions of this Agreement”
Other clauses from the Sunesis- Biogen Idec agreement  illustrates how an exclusion strategy can be implemented in contractual terms. The assignment of rights realized through such stipulations focuses on granting unrestricted action rights to the beneficiary, in a way that effectively rules out potential competing claims from any actor to specific uses of resources, for example:
“ (...) Subject to the terms and conditions of this Agreement (...), Sunesis hereby grants to Biogen Idec a worldwide, exclusive license (...) in the Joint Collaboration Technology, in each case with the right to grant and authorize sublicenses (...), to research, develop, make, have made, use, import, offer for sale, sell and otherwise exploit Target Selective Compounds for any purpose, without regard to the mechanism of action of such Target Selective Compound, alone or as incorporated into a Product.”
Antecedents 
The distinction among the two components of formalization is interesting, we argued, because the formalization of property rights and of decision procedures (i.e. constitutional, higher order formalization- HOF)  is more flexible and not less enforceable than the formalization of actions, ‘trans-actions’ and uses of resources (i.e. executional, lower order formalizatoion - LOF). Therefore, it is important to understand what relationships exist between HOF and LOF and uncertainty, the major source of the need for flexibility. However, for this purpose some distinctions regarding the construct of uncertainty also need to be made.

Uncertainty, like formalization, is a multi-dimensional construct that includes qualitatively different components that have been variously dissected and classified. Three of them have been subsumed under the dimension of unpredictability (Lawrence 1981): variability, that is, the variance caused by ‘exogenous’ and environmental factors (Lawrence 1981); lack of knowledge of cause-effect relations (Perrow 1967); limitations to observability and to the measurability of inputs and outputs (Williamson 1979). Unpredictability thus captures those aspects of uncertainty that relate to the unforeseeability of exceptions and contingencies, to the lack of knowledge about what the relevant variables – actions and consequences – are, and to the lack of knowledge about the causal relations among them. 

A qualitatively different type of information-processing challenge is posed by ‘complexity’, that is, by the quantitative dimension of action (number of elements and links among them) (Simon 1969; Galbraith 1974). Complexity refers to the quantitative dimension of the problem at hand with respect to the limited computational capacity of the mind. In that sense it can generate uncertainty – because it undermines the possibility of a complete mapping of the problem at hand – and it is strictly related to the size of the system of activities to be governed.
In classic structural contingency theory, unpredictability and complexity have typically been considered as additive components, both contributing to the overall level of uncertainty. However, they are likely to have quite different effects on organizational traits, and in particular on formalization, as will be discussed next. Moreover, the construct of complexity is probably not entirely included within that of uncertainty, as the former captures the effects of size and interdependence. Hence, in this study we consider them separately.
There is a sound information processing-based argument underlying the hypothesized negative relation between uncertainty and formalization as far as unpredictability is concerned. Unpredictability is the component of uncertainty that calls for openness and flexibility, in order to discover effective action. However, it also requires enforceable agreements to protect from undetectable misbehaviors (a missing argument in information processing theory). Therefore, we modify the classic proposition on the unpredictability/formalization relation in the following way:
Hypothesis 1: Unpredictability raises the use of constitution  formalization (HOF) relative to that of execution formalization (LOF).
As to complexity, the size of problems, the number of tasks and variables and their interdependence have been argued to increase the information processing load, and to raise the need for devices in support of decision-making (to enlarge computational capacity, enhance memory, protect from error, etc.) (Galbraith 1974). Hence, this component of uncertainty should actually raise rather than reduce the optimal level of formalization. In fact the relation between the size of any system – a major source of complexity – and formalization has always been found to be positive (Donaldson 2001). It can also been argued that conflict potential increases with the number of actors and issues, and with it also the need for formalized agreements (for protection, transparency, equal treatment, etc.). Therefore, we advance the following hypothesis:

Hypothesis 2: Complexity is positively related to formalization in all its components.
These hypotheses on the patterns of relationships between types of uncertainty and types of formalization have been developed irrespectively of whether formalization is contractual or extra-contractual, and are therefore expected to hold in both cases. However, there are certainly also qualitative differences among internal and contractual formalization, and it would be relevant to ask how they impact on the responses to uncertainty of these two modes of formalization. However, very little prior work exists on this topic so that an investigation at this stage can only be rather tentative. While we leave a systematic investigation to future studies, we shall nonetheless look at indications concerning this problem that are generated as a byproduct of our other analyses. Interpretation of such findings can set forth from the assumption that the functions of external and internal documents are partially different. As the literature review suggested, internal formalization has more important functions in coordination, decision-making and learning respects, while it has weaker properties as to protection from conflict (as it is not court enforceable). In contrast, a specific function of contracts is protection from hazards and third party enforceability. Hence contracts should be a stronger tool in conflict resolution respects, while the fact that they are difficult to change should make them less suitable for coordination and learning. In sum, whether contractual or extra-contractual formalization is going to be used more intensively and specified more precisely should depend on the importance of the need for protection from hazards relative to the needs for change.
In conclusion, it is worth underlining some salient differences on the antecedents of formalization between the model developed here and the prevailing views. In organizational economics and in strategic management, the burden of the explanation is carried predominantly by asset specificity and more generally by the irreplaceability of the parties (supposed to increase the optimal degree of formalization) (e.g. Hart 1995; Williamson 1979) and by repeated interactions (supposed to decrease it) (e.g. Klein 2000; Reuer and Ariño 2007; Ring and van de Ven 1992). In contrast, the analysis conducted here derives the need for governance by property rights from knowledge-related problems – uncertainty, complexity and the conflict potential that may derive from them, rather than from ‘lock-ins’. Consistently we consider irreplaceability and the longevity of the relation as control variables. Other, often-considered predictors of formalization are the diversity and the distance among the parties (Malmberg and Maskell 2004; Nooteboom 2004), and an indicator for this construct will be incorporated in our empirical models.
An empirical study
The study presented in this section provides an initial test of the theory of ‘flexible formation’ in the setting of inter-firm relations. The inter-organizational level of analysis is useful for at least two reasons. First, it can be assumed that cooperating parties also have potentially conflicting interests. Second, it is ideal for considering both the contractual and extra-contractual components of formalization. This perspective is missing from the literature because organization and management studies have typically focused on internal extra-contractual formalization, thereby neglecting the contractual and property rights component, while in organizational economics inter-firm formalization has been typically reduced to contracts, thereby neglecting the extra-contractual but formalized components of external organization. 

The evidence presented here is drawn from a large data-base (540 questionnaires) on the governance of inter-firm projects in several industries and nations. Projects are a common organizational form in a variety of sectors as diverse as construction, software, management consulting and publishing. While originally reserved primarily to the management of activities within a single firm, project organization is increasingly being applied also to inter-firm collaborations (Söderlund 2004), to the point that it represents today the main way of organizing production in certain industries (Windeler and Sydow 2001). We think that this empirical setting is suitable for a number of reasons. First, it provides the opportunity to investigate the phenomenon at a level of observation which is rare for studies of non-enforceable formalization. Second, it encompasses non-routine activities, which are typically regarded as a challenging test bench for formalization. Finally, it offers variance in the types and degrees of uncertainty, which is our main explanatory variable.

Research design and sample

As project level data are typically not available in national or industry statistics and reports, the population of projects is unknown. Accordingly, studies on this phenomenon cannot aim at statistical generalization of empirical findings to a well-defined population. What can be done is to apply the logic of replication and to use theory as a vehicle for analytic generalization (Yin 2003).

In line with these considerations we opted for a purposeful sampling procedure, inspired by the objective of having systematic variation across task characteristics, particularly in terms of the associated uncertainty. As the industry is a primary influence on the type of activities being conducted, we administered the questionnaire to firms in three project-intensive industry groups: ‘high tech’, ‘creative’, and ‘engineering and construction’. Appendix A provides more detail on the sampling framework and the activities within each of these three groupings. Furthermore, in order to control for national institutional settings each industry was targeted in at least two countries.

The data collection process required the interviewers to identify a suitable respondent. As the persons who have the best overview of projects have different job titles in different industries, specific roles were targeted in specific industries (e.g., account managers in advertisement, CEO/owner in small high-tech firms, project managers in engineering firms). Interviewees were asked to select a project completed within the last three years that had produced a relevant and valuable output and had been economically viable. Each firm could provide answers about a maximum of three projects. Projects were also required to involve cooperation between different legal entities and to have the respondent organization as one of the three key partners. ‘Key partners’ were defined as organizations taking part in the project that ranked high in terms of the amount and importance of the resources they provided.
 Of a total 3038 firms originally contacted, 495 returned 540 properly filled questionnaires.

Given the extreme variety of the contexts covered by the survey, the research team decided to employ, wherever possible, either cardinal measures (e.g., the number or the percentage of enumerable quantities) or structural proxies, and to abstain from perceptual ordinal scales that could generate artifactual covariance among self-reported measures (Podsakoff and Organ 1986).

Variables operationalization and measurement

Measuring formalization

Formalization has been defined as specification in written documents, of both the enforceable and unenforceable kind. Accordingly, two questions of similar structure were developed, asking respondents to assess to what extent certain items were specified respectively into the contract(s) regulating the project, and into the extra-contractual written documents employed at the interorganizational level (exemplified in charts, procedures and job descriptions). 
For the identification of the items we conducted a thorough process based on the theoretical arguments presented above and on empirical validation. We started with an initial rich list of possible items (22), produced through direct consultation of legal experts, content analysis of actual contracts (e.g. the Recombinant Capital databases; Grandori and Furlotti 2006), and a review of the empirical literature on alliance agreements (e.g. Hagedoorn and Hesen 2007; Lerner and Merges 1998). Then we grouped the items covering different aspects of the same mechanism into more general categories. This resulted in the following seven items: rights of ownership; decision and control rights; task descriptions; project duration; separation procedures; warranties and indemnities; prices, fees and royalties.
As to the ‘degree’ of formalization, for each item we asked respondents to select, among the following four, the most appropriate description of the extent to which it was specified a) into the contractual documents (‘contractual formalization’); b)  into the extra-contractual documents regulating the project (‘extra-contractual formalization’); or c) in informal agreements and in industry norms and habits (‘informal governance’) : "Not specified ", " Specified in terms of general principles", "Extensively but not completely specified” and "Completely specified".

Independent variables

‘Complexity’ and ‘unpredictability’ are the main explanatory factors in this study. As indicators of ‘complexity’ (number of activities/components of projects and of their diversity and interconnections) we used two proxies: Project Size (logarithm of the total budget of the project in Euros), and the Duration of the project (logarithm of the project duration in weeks).

As to unpredictability, we considered that the varying conditions of instability and lack of knowledge associated with different tasks (with the accompanying need to generate new knowledge, do research, solve new problems and design new solutions) could best be captured by sectoral proxies, as high tech and creative industry projects arguably involve more research-intensive processes and deal with more immaterial assets than engineering and construction ones. As engineering is the sector encompassing the most cases, we selected it as the reference category and we carried out analyses with the dummies Creative and High Tech.

Control variables

As discussed in the conceptual section, at least two rival predictors of the degree of formalization deemed important in organizational and economic theory are the longevity of relationships (history of past interaction and expectations of future ones), and the irreplaceability of the parties (stemming either from the specificity of their investments or from the rarity of the complementary valuable resources they provide).

As to the former, in this study we measured one among several correlated aspects of the longevity of the relation, namely the number of prior collaborations of the respondent firm with each of the other two key partners (Shadow of the past). The partners’ irreplaceability was measured by a composite index based on the number of alternative partners with which each partner in the project could have allied for the conduct of the same project (Irreplaceability). 
We also controlled for the specific challenges to coordination and control posed by distance and differentiation. Specifically, we constructed a variable named Geographic Scope that indicates whether the project was regional, national or international. Finally, in regression analyses we added country dummy variables. For the reader’s convenience Appendix B summarizes how the variables of this study were operationalized.
Variables distributions and factor models of formalization
Table 1 reports descriptive statistics for each of the items measuring contractual and extra-contractual formalization, as well as the statistics for the measures of informal governance. For contractual formalization the mean of every item is best approximated by category 3, corresponding to "Extensively but not completely specified”. In contrast, the means of extra-contractual formalization and informal governance hover around the value corresponding to “Specified in terms of general principles”.  

One result apparent from these data is that formal governance is used more intensively than informal governance, and contractual formalization more intensively than extra-contractual formalization.
 This pattern interestingly deviates from conventional propositions about the limits of formalization and squares well with our argument that formalization does not fail necessarily under complexity and uncertainty.
Our explanation of this predicted finding rested on the argument that there are two qualitatively different types of formalization (HOF and LOF), one of which is ‘flexible’ (HOF). Therefore, we proceed to investigate the factorial validity of this theoretical construct. We begin with two exploratory factor analyses (EFAs) carried out separately on items of contractual and internal formalization. These analyses indicate that the items exhibit a pattern of co-variation that is supportive of the distinction between HOF and LOF, as in both EFAs they load on two different factors as envisaged by Proposition 1: ‘rights of ownership’, ‘decision and control rights’ and ‘separation procedures’ on one factor; ‘task descriptions’, ‘project duration’ and ‘prices, fees and royalties’ on the other. An exception is “Warranties and procedures”, which in both analyses loads on both factors almost to the same extent.
 This finding, coupled with the theoretical reservations expressed above, persuades us to drop this item from subsequent analyses.
Next, through Confirmatory Factor Analysis (henceforth, CFA) we test two measurement models based on the HOF and LOF distinction. As the items are measured on ordinal scales and violate the assumption of multivariate normality required by CFA, we conduct the analysis on matrices of polychoric correlations and of asymptotic covariances, using a weighted least squares estimator (Du Toit and Du Toit 2001). Polychoric correlations calculated with Lisrel (v. 8.80) are reported in Table 2. An identical model specification, described by the diagram in Figure 1, has been used for both contractual and extra-contractual formalization.
In the case of contractual formalization the model has an acceptable goodness of fit (chi-square (7, N=440) = 28.89 (p < 0.01), SRMR = 0.061 RMSEA = 0.084, CFI = 1.00, NNFI = 1.02). The standardized factor loadings of ownership rights, decision rights and separation procedure are 0.58, 0.67 and 0.88 respectively, and those of tasks, duration and prices are 0.76, 0.86 and 0.81. Therefore all the indicators are related to their factors as expected. The constructs of LOF and HOF have a composite reliability of 0.85 and 0.76 respectively, above the commonly used threshold of 0.70. The correlation between the two factors is substantial (0.78) but it is below the 0.80-0.85 threshold that is frequently used as a criterion to define poor discriminant validity (Brown 2006). Finally, modification indexes show that the no-cross loading restrictions cause only limited strain.

In the case of extra-contractual formalization the model has a similar, or marginally better, goodness of fit, (chi-square (7, N=440) = 25.48 (p < 0.01), SRMR = 0.062 RMSEA = 0.078, CFI = 1.00, NNFI = 1.01). The standardized lambda coefficients of ownership rights, decision rights and separation procedure are respectively 0.78, 0.80 and 0.88 and those of tasks, duration and prices are 0.84, 0.91 and 0.89. Again, they are related to their factors as expected. The composite reliability of LOF and HOF are 0.91 and 0.86. The correlation between the two factors (0.86) marginally exceeds the conventional threshold. This prompted us to compare this model with a competing one where the covariance of the latent variables was set at one. The unconstrained model improves the chi-square (∆ df 1) by 19.27 so that discriminant validity is statistically supported at the 0.0001 level. Also in this case, modification indexes do not point to substantial strain from the no-cross loading restrictions.

Although the models have been estimated on the entire sample, it is obvious that our data belong to three distinct clusters corresponding to the three industries. Accordingly we are interested to know whether the measurement models are just a statistical artifact or whether they are invariant across industry clusters. Following a procedure described in (Byrne 1998), we tested whether the two-factor model described above is significantly better, in terms of fit, than a one-factor model in all industries and whether the pattern of factor loadings is invariant across sectors. Our findings are that the global measures of fit of the three combined group models are good, for both contractual and internal formalization. Therefore, our hypothesis that formalization has a two-factor structure in each industry is tenable.
 Further, imposing the restriction that the lambdas are equal across models does not lead to significant deterioration of fit
. 

In sum, the evidence gathered indicates that the structure of formalization of both contracts and extra-contractual documents is well described by a two-factor model comprising the facets of HOF and LOF,  for projects in engineering, high-tech and creative industries alike. 
These results justify moving forward and analyzing the antecedents of the two types of formalization. They also justify using the latent variable scores from the CFA models to measure HOF and LOF. The corresponding variables in contracts and extra-contractual documents will be designated as HOFcontr, HOFext, LOFcontr, and LOFext, respectively.
The antecedents of higher and lower order formalization
The four models that test the factors associated with formalization share the same structure and are specified as follows:

Formalization = (0 + (1 Creative + (2 High Tech + (3 Size + (4 Duration + ( Controls, 

where Controls and ( are the vector of the control variables and the vector of their regression coefficients. 

Since CFA has revealed a substantial correlation between latent variables, it is to be expected that the errors will be correlated across the equations for the same project. Therefore, the efficiency of the estimators stands to increase by estimating the equations simultaneously. The technique we apply is multivariate regression, a variant of the seemingly unrelated regression models for the case when identical sets of independent variables are used in each equation. Moreover, the use of multivariate regression makes imposing and testing cross-equation constraints possible. Table 3 reports the correlations between the variables comprising the multivariate models. As the table shows, our dependent variables are characterized by substantial correlations, which justify the use of multivariate regression. 

Table 4 presents the results of the multivariate regressions. Models 1 and 3 serve as baseline models by incorporating only the control variables. Models 2 and 4 expand them with the inclusion of the four variables of interest. A hierarchical F test indicates the joint significance of these covariates in both equations of Models 2 and 4.

Hypothesis 2 predicted that all the components of formalization would be positively related to complexity. When complexity is operationalized as the Size of the project, this prediction is clearly supported by the results in Models 2 and 4. The greater the budget of the project, the higher is the specification of HOF in both contracts and extra-contractual documents (both p < 0.001). Moreover, larger budgets yield a higher specification of LOF, in both modes of formalization (p < 0.001 and p < 0.01). On the contrary, complexity-as-Duration brings about no significant effect on either component of formalization, in both contracts and extra-contractual documents. The difference with the effects of Size is so striking that it invites a reflection on duration as an indicator of complexity.  The analyses of its effects on the difference between HOF and LOF in contracts and internal documents – reported and discussed next in relation to Table 5 – will bring about an interesting reinterpretation of the role of duration. 

As to unpredictability, we did not formulate explicit hypotheses on its relationship with the absolute degree of formalization. Yet, from an exploratory perspective, Models 2 and 4 provide interesting indications in this regard. The coefficients of Creative and High Tech in the HOF equation of Model 2 are positive and significant (both p < 0.05), while they are not significant in the same equation of Model 4. Moreover, these two covariates negatively affect LOF in both modes of formalization, but the size of the effects is not statistically significant. Therefore, greater unpredictability invites more formalization, but only of the higher order type, and limited to contracts. Instead, unpredictability has a negligible effect on lower order formalization and on extra-contractual formalization in all components. These different patterns of response to an important contingency like unpredictability point to the usefulness of differentiating between HOF and LOF. They also suggest a refinement of our initial hypotheses. The greater incidence of HOF under unpredictability is brought about by an ‘addition’ of HOF to a base of LOF that is rather insensitive to it. In other terms, the increased incidence is due to an increase of HOF but not to a decrease of LOF. In addition, this is true only for contractual formalization, suggesting that the core elements infusing flexibility into formalization are contractually enforceable property and decision rights to change every other aspect of the collaboration (extra-contractual formalized agreements included). This interpretation would lend more support to the ‘old’ structural contingency view that basic interdependencies and complexities can and should be governed by programs and procedures, and ad hoc decision-making roles should be ‘added’ when uncertainty increases (Galbraith 1974; Lawrence and Lorsch 1967). 

Table 5 reports the results of a series of t tests of the differences between HOF and LOF coefficients across different equations. The tests are one-sided, that is, the Hypotheses tested are of the kind H0: βHOF - βLOF ≤ 0, where βHOF and βLOF are respectively the coefficients of the independent variables in HOF and LOF equations. The tests are repeated for the four variables of interest, for both Model 2 and Model 4.

We observe first that the point estimates of the differences of the coefficients are all positive. This means that whenever the difference is found to be significant, we reject H0 and we conclude that βHOF is greater than βLOF. We observe that the proxies of unpredictability (Creative and High Tech) are significant in the model of contractual formalization (both p < 0.001) as well as in that of extra-contractual formalization (respectively with p < 0.01 and p < 0.05). These results represent clear support for Hypothesis 2: the incidence of HOF with respect to LOF is higher for projects in industries characterized by greater unpredictability. Hence, in the light of the results reported above, we could reformulate the hypothesis in stronger terms by saying that unpredictability raises the need for contractual formalization of decision rights, ownership rights and procedural matters.

Table 5 also helps clarify the role of duration. A longer project Duration does not affect contractual formalization, neither in absolute terms – as we have seen – nor in the relative incidence of its two components. However, duration does have an effect (p < 0.01) in the case of extra-contractual formalization and it brings about a greater incidence of HOF. Duration seems to behave as and indicator and a  correlate  of unpredictability rather than of complexity.  Rather than being dealt with by instruments like detailed plans and explicit norms, in order to manage the multiplicity of matters characterizing  ‘long’ projects – a longer duration seems to be dealt with by an increase in adaptive capacity brought about by stronger infusions of HOF.  
Turning to the controls in our Models 2 and 4, countries have an obvious influence on the level of formalization, yet one of limited theoretical interest in this context. The remaining three controls only affect contractual formalization, and our comments will only apply to that mode. A wider Geographic scope has a positive influence on both kinds of formalization, thus indicating that the greater difficulty to monitor remote and diverse partners situated outside regional and domestic borders poses relational hazards that call for greater protection through formalization.  
We find a negative effect of the Shadow of the past on the degree of contractual formalization, but only on HOF and not on LOF. This differential impact may help clarify why different studies often reach opposite conclusions on the role of prior ties for contractual articulation. It suggests that the shadow of the past reduces the need for protection from hazard under uncertainty, in which HOF is specialized, but does not affect other reasons for formalization, e.g. coordination and control under complexity.
Interestingly, Irreplaceability has no effect at all on formalization. While this finding is open to many interpretations, it minimally supports the idea that uncertainty and information complexity have a clear influence on contractual formalization, over and above the need to attend to the challenges of (ex-ante) small-number conditions and other relational hazards. 

Finally, although the types of formalization and their predictors are the main focus of this study, it is worth concluding this section by commenting also on what has emerged on the differences and similarities between contracts and extra-contractual documents. The first thing to notice is that in neither mode is formalization negatively affected by uncertainty. Therefore, in the projects in our sample, contractual and extra-contractual formalization alike seem to be quite robust to increasing conditions of unpredictability and variability. This similarity in the response to an external contingency seem to be part of a more general pattern: in most cases, when a predictor of interest has a significant effect in an equation of Model 2, it also has one, with the same sign, in the corresponding equation of Model 4. This vindicates our choice to apply the same conceptual arguments to contractual and extra-contractual formalization.

However, there are also noticeable differences. The increase in HOF as a result of unpredictability is clearer in contractual formalization, whereas it is mainly duration that creates a greater need for HOF in extra-contractual documents. This finding support the argument, advanced in the conceptual part, that contractual formalization is more specialized in the protection from hazards – whereby it is highly sensitive to uncertainty; while extra-contractual formalization is more specialized in coordination functions – whereby it is more sensitive to duration. In other terms, contracts need are in need for injections of flexibility through HOF when uncertain tasks call for openness and search. In contrast,  extra-contractual formalization is easier to change and less challenged by task uncertainty. Nevertheless, long relationships make the cost of coordination by specifying the execution of activities in LOF non-negligible, and therefore benefits from specifying the constitution of the relation through HOF.

Conclusions

This study has revisited the construct of formalization, contributing to the development of a conceptually more refined and empirically more solid view of the role of contractual and extra-contractual formal governance. The conceptual framework refines the classical views on the matter held within organizational economics and contract theory, as well as those prevailing in management and organization perspectives. The core argument, supported by the findings of the empirical study we conducted on a large database of inter-organizational projects, corroborates the assertion that ‘flexible formalization’ is possible and indeed necessary under uncertainty. Formalization can be flexible thanks to its ‘higher order’ constitutional component: right of ownership on inputs and outputs, residual rewards rights, and decision and control procedures. We have hypothesized and found that unpredictability brings about a more intensive use of HOF relative to LOF.  We have also found support for the hypothesis that the computational complexity that associates with the size of problems has a positive rather than a negative effect on the degree of formalization. These two core hypotheses have however been refined by the findings, especially with regard to their rationale. In fact, we have found that the intensity of LOF is actually not reduced by unpredictability. In other words, the variation in the relative incidence of HOF versus LOF turned out to depend only on the variation of HOF, which is ‘added’ to LOF under conditions of higher unpredictability. This pattern is consistent with a view of the relation between HOF and LOF that is neither one of substitutability nor of complementarity, but one of additivity. The same type of relation seems to obtain between contractual and extra-contractual governance. Moreover, our results suggest that high-order contractual formalization of constitutional matters is the only component of formalization that is specialized in governing unpredictability, i.e. in achieving flexible formalization. This result, together with the minor role that the irreplaceability of partners plays in the prediction of the degree of contractual specification, has multiple implications for contract theory. First, it supports the view that contracts do not necessarily fail or become incomplete under uncertainty (Grandori 2010): they can change qualitatively, becoming more procedural and more reliant on property rights specifications (which are themselves assigned contractually). Second, it supports the idea that knowledge-related factors such as uncertainty and information complexity can go a long way to explain contractual and governance structures, irrespective of relational hazards.  

Our empirical investigation considered a particular kind of organization, namely inter-organizational projects. Although the study of such a setting has the merits highlighted above, a direct test of the theory of flexible formalization at the level of the internal organization would be a pertinent and useful complement. Beyond applying our model to a different empirical domain, future investigations might also address a second limitation of this article, namely the high correlation between our measures of the two types of formalization. Statistically, discriminant validity was not an issue. However, the development of scales that result in less significant overlap would be desirable, to help design formalization with superior protection and flexibility properties. Finally, our investigation has just begun to scratch the surface of the differences and similarities between contracts and extra-contractual documents. Therefore, achieving a deeper understanding of their interplay represents another objective for future research.
Appendix A – Industry groupings and sampling frame

	Industry groupings
	Sampling frame

	Creative sector


Events (fairs, exhibitions, congresses;    
operations of arts facilities)


Motion pictures


Business-to-business design


Games


Advertising


Publishing


Recorded music
	Denmark: registered enterprises within NACE/DB03 industry codes 221110, 365000, 744010, 744090, 921100, 923110, 923200

Germany: lists obtained from industry associations (e.g. Federal Association of German Galleries, the Association of Concert Agencies, etc.), industry rankings (e.g.: Werben & Verkaufen ranking of major advertising companies) and prior academic research (e.g. DFG-Project  “Production in Projects” - Bonn U.)

	Engineering sector


Engineering activities and related 
technical consultancy


Construction


Machinery and equipment
	Germany: list of member firms of the German Association of Machine and Equipment Manufacturer;

Italy: list of member firms of the following industry associations: ANIMP, OICE, UCIMU, APRI, AIAD, UCIMA, UCOMESA

	High technology sector


Software consultancy and supply


Semiconductors


Computer/Communication hardware


Innovation services


Biomedical


Electronic components
	Denmark: registered enterprises within NACE/DB03 industry codes 722100 and 722200

Germany: list from prior academic research project (DFG-Project  “Production in Projects” - Bonn University)

Silicon Valley: list of firms from the Silicon Valley Venture Capitalists Association


Appendix B – Operationalization of source variables
	
	Variable
	Operationalization

	Degree of contractual formalization (DCF)

	1
	DCF property rights
	Q.: “How were the following matters regulated in written, legal, enforceable contracts between the three key partners?”

1 = "Not specified"; 2= "General principles specified"; 

3 = "Extensive specification of rights and obligations under conceivable specified conditions";

 4 = "Complete specification of rights and obligations so that they hold under any condition"

	2
	DCF decision and control rights
	

	3
	DCF tasks
	

	4
	DCF duration
	

	5
	DCF separation procedures
	

	6
	DCF warranties and indemnities
	

	7
	DCF prices, fees and royalties
	

	Degree of extra-contractual formalization (DEC)

	8
	DEC property rights
	Q.: “To what extent were the following matters regulated by written internal charts, procedures and job descriptions (e.g. of the type used in internal organization) in the relation between the three key partners?”

1 = "Not at all"; 2= "General principles"

3 = "Extensively"; 4 = "Completely"

	9
	DEC decision and control rights
	

	10
	DEC tasks
	

	11
	DEC duration
	

	12
	DEC separation procedures
	

	13
	DEC warranties and indemnities
	

	14
	DEC prices, fees and royalties
	

	Explanatory variables

	15
	Project Size
	Log 10 of project budget in Euros

	16
	Project duration
	Log 10 of project duration in weeks

	21
	Geographic scope
	Whether parties were from same region (1= Regional), same country (2 = Domestic) of different countries (3= International)

	22
	Irreplaceability
	Sum of indexes of the number of alternative available partners, on 4 point scales, reverse coded ) of the 3 key partners

	23
	Shadow of the past
	Log 10(N * (C2 + C3)), where C2 and C3 = number of prior collaborations of respondent firm respectively with key partner 2 and 3; N = 2 if number of key partners = 2; N = 1, otherwise


Table 1 - Contractual formalization, extra-contractual formalization, informal governance: descriptive statistics

	
	Variable
	Mean
	Std. Dev.
	Coeff. Variation
	Min
	Max

	1.
	DCF prices, fees and royalties
	3.25
	0.89
	0.27
	1
	4

	2.
	DCF duration
	2.99
	0.99
	0.33
	1
	4

	3.
	DCF warranties and indemnities
	2.90
	1.09
	0.38
	1
	4

	4.
	DCF tasks
	2.81
	0.98
	0.35
	1
	4

	5.
	DCF rights of ownership
	2.76
	1.17
	0.42
	1
	4

	6.
	DCF separation procedures
	2.55
	1.16
	0.46
	1
	4

	7.
	DCF decision and control rights
	2.45
	1.11
	0.45
	1
	4

	
	
	
	
	
	
	

	8.
	DEF prices, fees and royalties
	2.43
	1.24
	0.51
	1
	4

	9.
	DEF duration
	2.48
	1.15
	0.46
	1
	4

	10.
	DEF warranties and indemnities
	2.19
	1.21
	0.56
	1
	4

	11.
	DEF tasks
	2.50
	1.06
	0.42
	1
	4

	12.
	DEF rights of ownership
	1.89
	1.13
	0.60
	1
	4

	13.
	DEF separation procedures
	1.96
	1.13
	0.58
	1
	4

	14.
	DEF decision and control rights
	2.04
	1.07
	0.53
	1
	4

	
	
	
	
	
	
	

	15.
	DIG prices, fees and royalties
	1.86
	1.10
	0.59
	1
	4

	16.
	DIG duration
	1.83
	1.08
	0.59
	1
	4

	17.
	DIG warranties and indemnities
	1.85
	1.07
	0.58
	1
	4

	18.
	DIG tasks
	2.18
	1.03
	0.47
	1
	4

	19.
	DIG rights of ownership
	1.81
	1.06
	0.59
	1
	4

	20.
	DIG separation procedures
	1.75
	1.03
	0.59
	1
	4

	21.
	DIG decision and control rights
	1.96
	1.04
	0.53
	1
	4


Notes: N = 440 for all items; “DCF”: Degree of contractual formalization; “DEF”: Degree of extra-contractual formalization; “DIG”: Degree of informal governance.
Table 2 – Polychoric correlations among measures of formalization

	Panel 1: Contractual formalization items

	 
	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	1
	DCF prices, fees and royalties
	1
	
	
	
	
	
	

	2
	DCF duration
	0.621
	1
	
	
	
	
	

	3
	DCF warranties and indemnities
	0.603
	0.539
	1
	
	
	
	

	4
	DCF tasks
	0.482
	0.643
	0.472
	1
	
	
	

	5
	DCF rights of ownership
	0.381
	0.253
	0.447
	0.239
	1
	
	

	6
	DCF separation procedures
	0.496
	0.522
	0.728
	0.489
	0.508
	1
	

	7
	DCF decision and control rights
	0.422
	0.328
	0.447
	0.400
	0.541
	0.550
	1

	
	
	
	
	
	
	
	
	

	Panel 2: Extra-contractual formalization items

	
	
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	1
	DEF prices, fees and royalties
	1
	
	
	
	
	
	

	2
	DEF duration
	0.757
	1
	
	
	
	
	

	3
	DEF warranties and indemnities
	0.862
	0.760
	1
	
	
	
	

	4
	DEF tasks
	0.608
	0.752
	0.625
	1
	
	
	

	5
	DEF rights of ownership
	0.617
	0.533
	0.654
	0.446
	1
	
	

	6
	DEF separation procedures
	0.687
	0.613
	0.751
	0.536
	0.675
	1
	

	7
	DEF decision and control rights
	0.525
	0.534
	0.595
	0.582
	0.686
	0.642
	1

	Notes: N= 440. All correlations significant at the 0.01 level. “DCF”: Degree of contractual formalization; “DEF”: Degree of extra-contractual formalization


Table 3 – Descriptive statistics and correlation matrix

	 
	 
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)

	1
	HOFcontr
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	LOFcontr
	0.73
	1
	
	
	
	
	
	
	
	
	
	
	
	

	3
	HOFext
	0.39
	0.29
	1
	
	
	
	
	
	
	
	
	
	
	

	4
	LOFext
	0.25
	0.34
	0.80
	1
	
	
	
	
	
	
	
	
	
	

	5
	Creative
	-0.04
	-0.10
	-0.10
	-0.11
	1
	
	
	
	
	
	
	
	
	

	6
	High Tech
	0.02
	-0.09
	-0.01
	-0.12
	-0.31
	1
	
	
	
	
	
	
	
	

	7
	Size
	0.29
	0.28
	0.22
	0.20
	-0.37
	-0.17
	1
	
	
	
	
	
	
	

	8
	Duration
	0.14
	0.14
	0.12
	0.07
	-0.31
	-0.10
	0.56
	1
	
	
	
	
	
	

	9
	Irreplaceability
	0.05
	0.05
	0.08
	0.12
	-0.11
	0.17
	0.02
	0.07
	1
	
	
	
	
	

	10
	Geographic scope
	0.17
	0.19
	0.06
	0.11
	-0.08
	-0.07
	0.19
	0.16
	0.14
	1
	
	
	
	

	11
	Shadow of the past
	-0.10
	-0.09
	-0.08
	-0.06
	0.17
	-0.11
	-0.05
	-0.11
	-0.16
	-0.02
	1
	
	
	

	12
	Denmark
	-0.08
	-0.15
	-0.15
	-0.24
	0.23
	0.13
	-0.13
	-0.06
	-0.26
	-0.10
	0.20
	1
	
	

	13
	Italy
	-0.09
	-0.02
	-0.03
	-0.02
	-0.25
	-0.21
	0.16
	0.13
	-0.01
	0.11
	-0.04
	-0.25
	1
	

	14
	Silicon Valley
	-0.03
	-0.08
	0.01
	-0.07
	-0.19
	0.64
	-0.23
	-0.22
	0.18
	-0.11
	-0.23
	-0.18
	-0.17
	1

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Mean
	3.18
	3.60
	2.41
	2.74
	0.23
	0.24
	6.02
	1.65
	3.27
	2.07
	0.59
	0.21
	0.20
	0.11

	
	S.D.
	1.09
	0.93
	1.06
	1.10
	0.42
	0.43
	1.26
	0.51
	0.89
	0.81
	1.16
	0.41
	0.40
	0.31

	
	Min
	1.21
	1.21
	1.17
	1.14
	0
	0
	2.70
	0
	1
	1
	-2
	0
	0
	0

	 
	Max
	4.82
	4.86
	4.68
	4.55
	1
	1
	10.56
	3.62
	4
	3
	3
	1
	1
	1


Table 4 - Specification of high-order and low-order formalization

	 
	(1)
	 
	(2)
	 
	(3)
	 
	(4)

	
	HOFcontr
	LOFcontr
	
	HOFcontr
	LOFcontr
	
	HOFext
	LOFext
	
	HOFext
	LOFext

	Irreplaceability
	-0.001
	-0.016
	
	-0.015
	-0.009
	
	0.028
	0.057
	
	0.027
	0.070

	
	(0.062)
	(0.052)
	
	(0.060)
	(0.052)
	
	(0.061)
	(0.061)
	
	(0.061)
	(0.062)

	Geographic scope
	0.160***
	0.168***
	
	0.123**
	0.136**
	
	0.045
	0.072
	
	0.014
	0.053

	
	(0.063)
	(0.054)
	
	(0.061)
	(0.053)
	
	(0.062)
	(0.063)
	
	(0.062)
	(0.063)

	Shadow of the past
	-0.101*
	-0.094+
	
	-0.091+
	-0.079
	
	-0.053
	-0.034
	
	-0.036
	-0.026

	
	(0.046)
	(0.039)
	
	(0.044)
	(0.038)
	
	(0.045)
	(0.045)
	
	(0.045)
	(0.045)

	Denmark
	-0.103*
	-0.166**
	
	-0.121*
	-0.130*
	
	-0.157**
	-0.268***
	
	-0.135*
	-0.222***

	
	(0.139)
	(0.117)
	
	(0.145)
	(0.125)
	
	(0.137)
	(0.138)
	
	(0.146)
	(0.148)

	Italy
	-0.148**
	-0.101*
	
	-0.126*
	-0.115*
	
	-0.079
	-0.124*
	
	-0.084
	-0.151**

	
	(0.137)
	(0.116)
	
	(0.137)
	(0.118)
	
	(0.135)
	(0.136)
	
	(0.138)
	(0.140)

	Silicon Valley
	-0.081
	-0.125*
	
	-0.090
	-0.068
	
	-0.042
	-0.151**
	
	0.005
	-0.104

	
	(0.173)
	(0.146)
	
	(0.227)
	(0.195)
	
	(0.171)
	(0.172)
	
	(0.229)
	(0.232)

	Creative
	
	
	
	0.121*
	-0.022
	
	
	
	
	0.011
	-0.088

	
	
	
	
	(0.150)
	(0.129)
	
	
	
	
	(0.152)
	(0.154)

	HighTech
	
	
	
	0.163*
	-0.019
	
	
	
	
	0.018
	-0.074

	
	
	
	
	(0.171)
	(0.147)
	
	
	
	
	(0.172)
	(0.175)

	Size
	
	
	
	0.342***
	0.256***
	
	
	
	
	0.218***
	0.164**

	
	
	
	
	(0.050)
	(0.043)
	
	
	
	
	(0.050)
	(0.051)

	Duration
	
	
	
	-0.045
	-0.056
	
	
	
	
	0.002
	-0.092

	
	
	
	
	(0.121)
	(0.104)
	
	
	
	
	(0.122)
	(0.124)

	R-squared
	0.061
	0.075
	
	0.145
	0.127
	
	0.034
	0.094
	
	0.076
	0.124

	F
	4.669***
	5.866***
	
	7.270***
	6.224***
	
	2.568*
	7.466***
	
	3.519***
	6.043***

	Hierarchical F
	 
	 
	 
	10.55***
	6.33***
	 
	 
	 
	 
	4.81***
	3.63**

	Notes: + p<0.10; * p<0.05; ** p<0.01; *** p<0.001. Standardized beta coefficients. Standard errors in parentheses. Model specification: multivariate regression. For every model N=440.


Table 5 – One-sided tests of coefficients across models of high-order and low-order formalization

	Panel 1: contractual formalization (Model 2)

	Variable
	Coef.
	Std. Err.
	t
	[95% Conf. Interval]

	Creative
	0.361
	0.108
	3.34***
	0.149
	0.574

	High Tech
	0.455
	0.123
	3.7***
	0.213
	0.696

	Size
	0.107
	0.036
	2.98**
	0.036
	0.177

	Duration
	0.005
	0.087
	0.06
	-0.166
	0.176

	
	
	
	
	
	

	Panel 2: internal formalization (Model 4)

	Variable
	Coef.
	Std. Err.
	t
	[95% Conf. Interval]

	Creative
	0.260
	0.096
	2.71**
	0.071
	0.448

	High Tech
	0.236
	0.109
	2.16*
	0.022
	0.450


	Size
	0.040
	0.032
	1.26
	-0.022
	0.102

	Duration
	0.205
	0.077
	2.66**
	0.053
	0.356


Notes: + p<0.10; * p<0.05; ** p<0.01; *** p<0.001. Hypotheses tested are of the kind H0: βHOF - βLOF ≤0, where βHOF and βLOF are respectively the coefficients of the independent variables in HOF and LOF equations of Models 2 and 4 displayed in Table 4. Columns under heading “Coef.”, “Std. Err.” and “[95% Conf. Interval]” report respectively point estimates, standard errors and the end points of confidence intervals for the differences βHOF - βLOF.

Figure 1 – Measurement model of formalization 
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�This paper makes use of the framework and questionnaire of the database of the international research project ‘Knowledge, Governance and Projects’ (KGP), a research partnership among the following universities and investigators: Crora Bocconi (Anna Grandori, principal investigator), CBS (Peter Maskell), Augsburg-Cologne (Mark Ebers), Bonn (Gernot Grabher), Strasbourg (Patrick Cohendet), Pescara (Andrea Prencipe); co-financed by MIUR (Italian Ministry of University and Research ) and by the partner universities.


� A distinction between qualitatively different types of workflow formalization has also been drawn by Adler and Borys (� ADDIN EN.CITE <EndNote><Cite><Author>Adler</Author><Year>1996</Year><RecNum>91</RecNum><record><rec-number>91</rec-number><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Adler, Paul S.</author><author>Borys, Bryan</author></authors></contributors><titles><title>Two Types of Bureaucracy: Enabling and Coercive</title><secondary-title>Administrative Science Quarterly</secondary-title></titles><periodical><full-title>Administrative Science Quarterly</full-title></periodical><pages>61</pages><volume>41</volume><number>1</number><keywords><keyword>BUREAUCRACY</keyword><keyword>WORKFLOW</keyword><keyword>SUPERIOR subordinate relationship</keyword><keyword>ORGANIZATIONAL structure</keyword><keyword>INDUSTRIAL relations</keyword><keyword>RESEARCH</keyword><keyword>ORGANIZATIONAL sociology</keyword><keyword>CONTINGENCY theory (Management)</keyword><keyword>TRANSPARENCY in organizations</keyword><keyword>DESKILLING</keyword><keyword>INSTITUTIONAL theory (Sociology)</keyword></keywords><dates><year>1996</year></dates><publisher>Administrative Science Quarterly</publisher><urls><related-urls><url>http://search.ebscohost.com/login.aspx?direct=true&amp;db=bth&amp;AN=9606053200&amp;site=ehost-live </url></related-urls></urls></record></Cite></EndNote>�Adler, P.S., B. Borys. 1996. Two Types of Bureaucracy: Enabling and Coercive. Administrative Science Quarterly 41(1) 61.�). In their analysis, the distinction is based on several features of procedures, linked together by their differential capability to help workers form a mental model of the task they are engaging in. Their analysis takes a different perspective from the one that dominates the recent literature, and this makes comparison rather difficult. The former focuses on understanding how employees distinguish rules that they resent from ‘good’ ones, while the latter discusses formalization from the point of view of efficiency.


� For instance, a proxy for property rights on real estate is the boundary surrounding the property. By contrast, a governance strategy concerning real estate could distinguish trespassing for the purpose of theft from access to help in harvesting by finer grained proxies, like the circumstance that the trespasser does not bring containers and allows his pockets to be searched.


� The contracts mentioned henceforth relate to biopharmaceutical interfirm collaborations, and were provided by Recombinant Capital Inc..


� The countries were: Germany, Denmark, Italy, the United States (Silicon Valley), Canada and France. Due to a higher number of missing values in the variables of interest, data from Canada and from France have not been used for the analyses presented here. In the restricted sample, each industry is represented by a minimum of 100 cases.


� The dataset is composed by project collaborations between three or more organizations in 93.5% of cases and by dyadic collaborations in the remaining ones. Obviously, in the latter type of observations only two key partners could exist.


� We have addressed the prospect of such problems also through a statistical assessment of common variance, as described in Harman (1967) (� ADDIN EN.CITE <EndNote><Cite><Author>Harman</Author><Year>1967</Year><RecNum>516</RecNum><record><rec-number>516</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Harman,H.H.</author></authors></contributors><titles><title>Modern Factor Analysis</title></titles><dates><year>1967</year></dates><pub-location>Chicago,IL</pub-location><publisher>University of Chicago Press</publisher><urls></urls></record></Cite></EndNote>�Harman, H.H. 1967. Modern Factor Analysis. University of Chicago Press, Chicago,IL.�). Through an unrotated factor analysis of the 24 source items this study is based on, we extracted four factors with eigenvalue greater than one. No single factor had large loadings from all the items. Moreover, the items used in subsequent dependence analyses as predictors of formalization generally had quite small loadings (< 0.30) on the factors that were highly correlated with formalization variables. Overall, no ‘general factor’ accounting for the covariance in the independent and criterion variables is apparent, which suggests a lack of substantial method variance.


� In paired sample tests of differences of means, every difference between an item of contractual formalization and its correspondent in extra-contractual documents is statistically significant, and so are five out of seven differences between extra-contractual formalization and informal governance. Data available from the authors.


� Data available from the authors.


� For contractual formalization, chi-square (21, N=440) = 38.23 (p < 0.0121), RMSEA = 0.075, CFI = 1.00, NNFI = 1.05. For internal formalization, chi-square (21, N=440) = 39.95 (p < 0.0075), RMSEA = 0.079, CFI = 00.99, NNFI = 0.98.


� For contractual formalization we observe a marginal increase in chi-square (21.59, ∆ df12), which is significant at the 0.05 level. However, all the other indicators of fit are identical to those of the unconstrained model. In the case on internal formalization, we have a non-significant increase in chi-square (7.74, ∆ df12), and an improvement in the global indicators of fit.


� In addition to the lambdas and the phi, we have specified as a free parameter the covariance of the residuals of ownership rights and decision rights. In no model its estimated value exceeded 0.17.
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