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Two Lenses on a Process: Categorization and Conformity During Institutionalization.

Abstract

We compare two alternative approaches to measuring the institutionalization of administrative practices.  While both approaches recognize that institutionalization involves the reciprocal interaction between cognition and action, one approach – which has been used extensively in prior work – emphasizes isomorphism and conformity as central characteristics of institutionalization.  Our alternative approach begins with Berger and Luckmann’s original definition and then exploits insights from cognition research regarding cognitive categorization processes.  We argue that the emergence of a field-level grading of practices within a category (e.g. "Manufacturing Best Practices") leads later adopters to adopt some practices in preference to others.  We use data on “Manufacturing Best Practices” programs among 800 manufacturing sites in Australia and New Zealand to compare the two approaches.  Results show the level of conformity does not monotonically increase with time of adoption, even while there is increasing discourse about and widespread adoption of manufacturing best practices programs.  Thus conformity, isomorphism and institutionalization do not seem as straightforwardly related as is suggested by the first approach, at least in this case.  On the other hand, adoption patterns are consistent with monotonically increasing grading of practices within the category over time - and thus with increasing institutionalization, as conceptualized in our alternative approach.  We discuss theoretical implications of these results and draw out assumptions underlying the two approaches to institutionalization, in order to predict situations in which each is more likely to be appropriate.

Introduction

When DiMaggio and Powell (1983:147) asked simply and evocatively, “What makes organizations so similar?”, they launched a torrent of organizational research and thinking.  Their answer to their question was that the structuration (Giddens, 1984) of organizational fields leads to normalizing forces generated by the professions, the state, and other organizations within the field.  These forces, in turn, drive particular organizational forms to diffuse isomorphically throughout society.   From such a perspective, the measure of institutionalization of some underlying cognitive system and associated behaviors will be the diffusion of particular structural arrangements, and within that corpus of work have been a number of studies which assessed the institutionalization of particular ideas and practices by measuring the diffusion of organizational forms (e.g. Westphal, Gulati, & Shortell, 1997; Burns & Wholey, 1993; Fligstein, 1985; Tolbert & Zucker, 1983).  

Notwithstanding, in an important piece of work on which DiMaggio and Powell’s argument is built, Berger and Luckmann (1971) contend that the measure of institutionalization is not the diffusion of particular behaviors (such as the adoption of organizational forms), but rather the diffusion of particular cognitive structures.  If institutionalization is the “reciprocal typification of habitualized actions by types of actors.” (Berger & Luckmann, 1971 72), then the key to institutionalization is the construction of “types” (or categories as they are referred to in the psychological literature) in the minds of the participants.  Berger and Luckmann contend that institutionalization has occurred when there is a stable reciprocal interaction between actors, their actions, other actors, and the other actors’ actions.  Once this happens, then the cognitions will reliably be reproduced through time.  While the spatial dimension is strongly emphasized in DiMaggio and Powell’s approach, it is essentially ignored by Berger and Luckmann in favor of the temporal.

In general, it would appear that these perspectives, the behavioral/spatial and the cognitive/temporal, are perfectly complementary.  Consequently, authors have often equated the diffusion of practices with their institutionalization (Davis, Diekmann, & Tinsley, 1994).  However, in this paper we argue that in certain important circumstances, the two perspectives diverge.  There are situations in which ideas and associated behaviors become institutionalized, but organizations fail to be isomorphic, and there are situations in which organizations are isomorphic, but the ideas and associated behaviours are not institutionalized.  In both cases, this is a result of the agency -- or the frustration thereof -- of organizational participants, and so the seamless coupling of diffusion (reproduction through space) and institutionalization (reproduction through time) is not achieved.  

In the next section, we develop the two perspectives on institutionalization and proceed in the subsequent sections to show that in at least one situation, they lead to differing interpretations of the institutionalization of a set of practices.  When we examine the adoption of “manufacturing best practices” using an isomorphism-based approach, we will be led to conclude that the practices de-institutionalize as later cohorts in our sample adopt.  In contrast, when we use an approach linked more closely to Berger and Luckmann’s theory, we will conclude that institutionalization is, in fact, progressing throughout the study period.  A citation search will indicate that institutionalization is occurring at the time, and that the isomorphism-based approach has given us a deceptive result.  In an extended discussion we will explore the assumptions underlying the approaches, and hence the situations in which the two approaches are most likely to be useful for organizational research.

Theory and Hypotheses

Institutionalization

Institutionalization is generally defined as a social process by which structures, policies and programs, and the ideas surrounding them, acquire "rule-like" or “taken for granted” status as legitimate elements of the organization and its field (Westphal et al., 1997; DiMaggio, 1988; Meyer & Rowan, 1977; Berger & Luckmann, 1971).  Researchers generally assume that the institutionalization of novel practices and ideas surrounding them, and their diffusion, follow the process proposed by Tolbert and Zucker (1997; 1983).  Within that model, the early adopters of a particular innovation adopt because they perceive a technical need that the innovation will help them satisfy.  When they satisfy that need, they proselytize to other potential adopters (Zbaracki, 1998) and/or a group of knowledge entrepreneurs (Abrahamson & Fairchild, 1999) seizes upon their success and diffuses information about it to the broader population, as it tries to foster diffusion.  As this occurs, participants in the field undergo a cognitive transformation (socialization) in which they start to see the innovation first as a legitimate choice, and then, possibly, as the preferred way of acting (Berger & Luckmann, 1967).  These participants in the field then start to put pressure on firms which have not yet adopted to adopt.  

Pressures to adopt may be normative, mimetic, or coercive (DiMaggio & Powell, 1983).  If potential adopters are socialized to the innovation, they will start to feel normative and mimetic pressures; otherwise, they will feel coercive pressures and experience other attempts as irritations and sense-making opportunities.   We differentiate the three types of pressures by asserting that normative pressures correspond to pressures that are based on the expertise of an external agent who has no capacity to directly influence the material well-being of the adopting organization.  Consulting services are an example.  Mimetic pressures, in contrast, are rooted fundamentally in the decision-making apparatus of the adopter, rather than of external agents.  If the external agent has the capacity to directly influence the material well-being of adopting organization and is prepared to use that capacity to mandate changes in the organization, it is a coercive agent (DiMaggio & Powell, 1983).  .Coercive agents include agents of the state (DiMaggio & Powell, 1983), industry accreditation organizations (Westphal et al., 1997), major customers, and major donors (Milofsky, 1988).  Coercive agents may use their power to require that firms adopt the practice (Meyer & Rowan, 1977) and to inspect the adopting organization to ensure that adoption has occurred (e.g. Westphal et al., 1997).   In all three cases cases, we see broader adoption and progressively increasing pressures on firms to adopt as institutionalization proceeds.  

Institutionalization as isomorphism

One of the drivers and consequences of this institutionalization and diffusion process is isomorphism, or “a constraining process that forces one unit in a population to resemble other units that face the same set of environmental conditions” (DiMaggio & Powell, 1991 p. 66).  DiMaggio and Powell contend that early in the life of a field -- the set of organizations which impinges directly or indirectly on the focal organization -- there may be diversity of organizational forms.  However, with the passing of time, individual actors, responding to pressures they face in their environments, adopt the same structures, policies and programs as those around them.  The adoption of these practices increases the likelihood that other actors, operating in the same environment, will adopt the same structure, policies and programs.  In addition to increasing further the probability that even later adopters will adopt the same structures and processes, this makes it harder for the initial organizations to drop the structures and processes.  Consequently, the entire field converges on particular forms of organization and members lose the ability to do otherwise.

Given the framing of DiMaggio and Powell’s paper, it is no surprise that in most empirical studies of diffusion in institutionalized environments, institutionalization, diffusion, practices, and meaning systems are treated as if they are so tightly coupled that a measure of one is essentially treated as a measure of the others (an exception is Strang & Macy, 2001).  Consequently, “in empirical work, institutionalization is typically operationalized by prevalence within a given population of organizations rather than through direct assessments of “taken for grantedness””(Davis et al., 1994 550).  Several prominent studies use this approach (e.g. Westphal et al., 1997; Davis & Thompson, 1994; Burns & Wholey, 1993; Palmer, Jennings, & Zhou, 1993; Baron, Dobbin, & Jennings, 1986; Fligstein, 1985; Tolbert, 1985; Tolbert & Zucker, 1983).

One particularly important study in this regard is that by Westphal, Gulati, and Shortell (1997).   They go beyond demonstrating that the institutionalization of Total Quality Management is associated with the diffusion of Total Quality Management programs among hospitals.  By examining the configurations of practices which hospitals adopt, they show that institutionalization is also associated with increasing conformity to field-level norms about the appropriate form of TQM programs.  For example, later adopters of TQM are more likely to adopt standardized forms of TQM than early adopters.  In this study, we use Westphal et. al.’s logic to suggest that since they demonstrate institutionalization is associated with an increase in conformity, it follows that changes in conformity will be an indicator of changes in institutionalization.  Consequently, we hypothesize:

1a.
Increasing institutionalization will be associated with increased conformity across adopting cohorts.  

Further, there is the possibility that a set of ideas and practices might institutionalize and then de-institutionalize, or that institutionalization might be disrupted in some other way.  The coupling of conformity and institutionalization suggests that if this sequence occurs, conformity will vary curvilinearily over time:

1b.
Institutionalization followed by deinstitutionalization will be associated with curvilinearly varying conformity across adopting cohorts.  

Institutionalization as taken-for-grantedness.  

In Berger and Luckmann’s view, things can be considered “taken for granted” when there is a “reciprocal typification of habitualized actions by types of actors.” (Berger & Luckmann, 1971 p. 72).  For them, the hallmark of institutionalization is not the creation of shared cognitive representations -- they do not require that all people see the world the same way.  Rather, they require the existence of a stable set of “types” (or categories to use the more conventional term) in the minds of the participants, that reflect both the practices and the other participants.  Something is institutionalized if everyone who sees it agrees that it comes from the same group of things.  The idea of a chair is institutionalized because everyone agrees what a chair is — whether it is a beanbag or a footstool.  Similarly, a novel set of practices, say “Manufacturing Best Practices”, becomes institutionalized when everyone in the field agrees about the category of activities to which it belongs and the set of activities which belong to it.  

At the time of Berger and Luckmann’s writing, it was not possible to take the argument much beyond that.  However some cognitive scientists see categorization as the fundamental variable in all cognition (Barsalou, 1992a; Lakoff, 1987), including perceptions of taste, objects, movement, smell, touch, and introspection (Barsalou, 1999).   Consequently, recent work by authors such as Rosch (Rosch, 1978; Rosch & Lloyd, 1978) and Barsalou (Barsalou, 1999; Barsalou, Huttenlocher, & Lamberts, 1998; Barsalou, 1992a;, 1992b;, 1987;, 1983) have given us considerable insight into the way in which categories are structured.  By exploiting that understanding we develop a new, less-behavioural, measure of institutionalization.

Rosch defines a category as “a number of objects that are considered equivalent” (1978 p. 30).  “Dog” and “animal” are examples of categories, as are “Manufacturing Best Practices”, “Total Quality Management”, and “organization”.  Rosch asserts that people classify objects into categories because it takes less cognitive effort to have the category stand for all the members.  Furthermore, as do Berger and Luckmann, she asserts that individuals construct categories on the basis of their perception, rather than the attributes lying latent in the objects.  In particular, people perceive their world to be structured because they perceive certain sets of stimuli as being more likely to occur together than others (for example most people are more likely to associate wings with feathers than with fur). This structuring provides the basis of category formation.  

Rosch has observed that we organize categories in taxonomies.  A taxonomy is “a system by which categories are related to one another by means of class inclusion” (1978, p. 30) and has vertical and horizontal dimensions.   Horizontally, the most important thing to note is that all categories are graded (Barsalou, 1999;, 1987;, 1983; Rosch & Lloyd, 1978).  That is, some members of a category are central, while others are more peripheral.  So, for example, primary red is a better example of red than crimson, which is a better example than pink, which is a better example than orange, which in turn is a better example than blue.  (Note that orange and blue are not members of the category “red”.  Grading continues beyond the boundary.)   All categories exhibit grading, including ad hoc categories such as “things to take on my vacation to Antarctica” (Barsalou, 1983).

Vertically, taxonomies are organized into levels of abstraction such as collie << dog << mammal <<  animal.  If a new type of organization were to be introduced to a field (e.g. a virtual bank trading only on the internet) or if a new set of practices were to be introduced to an existing set of organisations (e.g. the introduction of “Manufacturing Best Practices”), we would expect people to make sense of it by inserting it into such an existing taxonomy.  We would also expect that institutionalization would involve elaboration of that taxonomy.  So, for example, if manufacturing best practices were to become institutionalized, we could expect that it would be organized into a hierarchy something like the following:  statistical process control << total quality management << manufacturing best practices << manufacturing technologies << capital assets.  Empirically, scientists have observed that each level in a taxonomy is included entirely within the level above (Rosch, 1978) but that people will often insert a given category into multiple taxonomies simultaneously (Lakoff, 1987; Gould, 1983).   
Because administrative innovations are complicated and messy, many taxonomies of categories are needed to describe the innovation and its various components.  An innovation will be highly institutionalized if there is a strong consensus across the field about the activities within the category, the grading of those activities within the category, the linkages between that category and other categories, the actors in the institutional field, and the activities they perform in relation to the innovation. 

When a novel practice is institutionalized, managers will insert it into a relevant set of pre-existing vertical hierarchies of abstraction, and will also construct horizontal relationships to other taxonomies.  Vertically, for example, managers will make sense of self-managed teams by thinking of them in terms of “Manufacturing Best Practices”.  Horizontally, however, they will also make sense of them –consciously or unconsciously – by constructing relationships to other broad categories such as power relations, human resources practices, prior workplace organization, interdepartmental relations, other change experiments, industrial relations practices, and so forth.  

We propose that in the case of socially-constructed categories two processes determine the centrality of a given novel practice to the category.  On the one hand, there will be rhetoric associated with novel practices (Abrahamson & Fairchild, 1999) which places them in a vertical hierarchy of abstraction (such as “solutions to the Japanese threat”) and gives a clear indication of their relative centrality.  As we will see below, there is strong rhetorical support for the idea that “Benchmarking” and “Total Quality Management” are the central elements of “Manufacturing Best Practices”, whereas “Strategic Focus” is quite peripheral.  On the other hand, except in the cases where the rhetoric invokes clear and distinct inversions of current underlying assumptions (Barley, 1983), managers can be expected to favor practices which mesh well with their existing categorization scheme.  We expect the central elements of a new category to be those that are most compatible with the central elements of pre-existing categories, particularly the other categories which are, themselves, the central members of central taxonomies.  The less easily a given practice meshes with the central members of central taxonomies, and the more peripheral the categories it does mesh with, the more peripheral we expect it to end up being.

The cognitive mechanism by which people construct the match between categories is beyond the scope of this paper.
  The social mechanism, however, is quite straightforward.  We assume that adoption requires mutual theorization (Strang & Meyer, 1993).  On one hand, the party selling the practices to the firm – whether it be a consultant, a customer, or a competitor – will construct a theory of the practices to motivate their use (Strang & Meyer, 1993).  The closer that theory matches the purchaser’s prior assumptions, the easier the sale will be (Strang & Meyer, 1993).  This creates an incentive for the seller to make the practice as attractive as possible to a broad category of organizations.  They will do this by highlighting enough of what is rhetorically distinctive about the practice to make it saleable while glossing over any differences that can be ignored.  On the other hand, managers will not decide to adopt the practice without constructing their own theories.  In constructing that theory, they are more likely to focus on the things that salient and assume that the things that are unstated are unimportant (Tversky & Kahneman, 1981), especially if those things are central to their assumptive system.    Hence we hypothesize:

2.
The centrality of a practice to a category will be determined jointly by its level of rhetorical support and the extent to which it is compatible with existing central managerial categories.

Because institutionalization involves the development of a field-level consensus as to the way the practices should be understood, that process will involve not only deciding which practices are inside the category and which are outside, as Berger and Luckmann contend, but also which practices are central and which ones are peripheral.  We contend that the field-level grading of categories associated with novel practices will become more pronounced and more stable as those practices become institutionalized.    Since only individuals perceive, the grading of categories is fundamentally an individual-level phenomenon.  Notwithstanding, because people are actively theorizing, discussing, and selling the practices, a field-level socially-constructed grading will emerge.  Managers will start to be pushed towards that grading, irrespective of their prior openness to seeing the world in new ways.  Since later adopters will feel a stronger presence of the institutionalized grading, they are more likely to consider the same practices central as the rest of the field.   Hence we hypothesize:

3a.
Later adopters will adopt more central practices and fewer peripheral practices than early adopters.

Because institutionalization involves the movement towards a stable set of members within the category, and a stable grading of them, it may be that an approximate grading emerges relatively quickly and then finer refinements in the grading occur as the population converges towards the final stable structure.   If this is the case, the move towards centrality may be asymptotic rather than linear, and so we also hypothesize:

3b.
Movement towards centralized practices will be faster early in the institutionalization process than later.

Manufacturing Best Practices
In this study we examine the adoption of Manufacturing Best Practices prior to 1994 by manufacturers in Australia and New Zealand.  Manufacturing best practices are a prominent example of the broader concept of “best practices”.  The core idea is that one can infer the best way to manage an operation or aspects of it, and then apply those practices to a target organization (e.g. Hanson & Voss, 1995).  Manufacturing best practices became an increasingly salient idea through the 1980s (see below), driven, it seems, by the competitiveness “problem” faced by large U.S. firms, particularly in the automobile industry.  The “problem” can be understood as a conflict between the institutionalized norm that managers be progressive (Abrahamson, 1996; Meyer, Boli, & Thomas, 1987), and the contradictory and widespread perception that U.S. firms’ management and production practices were inferior to those of Japanese firms (Abrahamson & Fairchild, 1999; Cole, 1999).  The solution to that “problem”, initially labeled “Japanese management”, comprised a discrete set of practices such as quality circles and just-in-time logistics.  By the end of the 1980s, the idea that these practices needed to be integrated gained prominence, “Total Quality Management” (TQM) emerged (Abrahamson & Fairchild, 1999).   With the rise of TQM, the idea spread that U.S. firms had become excessively internally focused and had lost touch with their environments (Venetucci, 1992).   The search for best practices – initially from the Japanese, but later from best-in-class firms anywhere – was a prominent solution to the competitiveness “problem.” (Pilkington, 1998; Hanson & Voss, 1995; Venetucci, 1992).      

To be an appropriate venue to test these theoretical propositions, Manufacturing Best Practices should meet three criteria.    It must have represented a category in the minds of the adopters at the time, it must have been institutionalizing, and manufacturing in Australia and New Zealand must have represented a field.  To see whether it represented a coherent category and whether it was institutionalizaing, , we searched the ABI/Inform database for the period 1986 to 2002 for articles about manufacturing best practices.
  The number of hits is summarized in Table 1.

	Year
	Number of hits

	1986
	1

	1987
	3

	1988
	1

	1989
	4

	1990
	1

	1991
	14

	1992
	8

	1993
	20

	1994
	30

	1995
	37

	
	119

	

	


	1996
	44

	1997
	46

	1998
	59

	1999
	51

	2000
	56

	2001
	58

	2002
	61


Table 1:  Number of articles about "Manufacturing Best Practices" 

The pattern of the number of hits is consistent with the rise of a new practice, and its persistence indicates that it became institutionalized.  
Of the 119 hits up to 1995 (our survey data were collected in 1994), we coded 67 articles as being relevant to Manufacturing Best Practice, of which 53 were actually about Manufacturing Best Practices.
   We coded these 53 abstracts for all practices which were mentioned explicitly or implicitly.  (For example, “learning from suppliers” was considered implicit in an article which advocated the importance of a common language throughout the supply chain.).  This gave a list of 28 practices, which are presented in Table 2.  The left-hand column presents counts of articles in which the practice is either the central idea, or one of the central ideas presented in the abstract.  The right-hand column presents counts of mentions of practices, irrespective of centrality to the argument.  In 16 of the 53 citations, we inferred from the text of the abstract that it was likely that the article would introduce practices than were not discussed in the abstract.  It is clear from the table that the empirical reality is consistent with the theory.  The table suggests that Manufacturing Best Practices is essentially Total Quality Management (quality itself is first-ranked, and the 3rd, 4th, and 5th highest-ranked- items are also components of TQM) with a very strong emphasis on benchmarking and the practices to which benchmarking might lead manufacturers.

	
	Practice
	Central idea
	Mentioned

	1
	Formal Quality practices (TQM, six sigma, etc.)
	23
	23

	2
	Benchmarking
	17
	19

	3
	Customer focus
	10
	11

	4
	Continuous Improvement
	8
	12

	5
	Participation or Empowerment
	7
	13

	6
	Planning or alignment between strategy and practices
	7
	13

	7
	Advanced technology
	7
	8

	8
	Supply chain integration and management
	6
	7

	9
	Learn from or teach suppliers 
	5
	9

	10
	Design for manufacturing
	5
	6

	11
	Just in Time
	4
	6

	12
	Self managed teams
	3
	6

	13
	Statistical process control
	3
	6

	14
	Organization design
	2
	4

	15
	Problem solving teams
	2
	4

	16
	Management of pay and performance
	2
	3

	17
	Training and Development of employees
	1
	7

	18
	Leadership
	1
	5

	19
	Mass Customization
	1
	3

	20
	Integration of multiple practices
	1
	2

	21
	Flexible manufacturing
	1
	2

	22
	Use of Stretch targets
	1
	1

	23
	Best practices contingent on local environment
	1
	1

	24
	Proceduralized learning (e.g. safety audits)
	1
	1

	25
	Focus in strategy
	1
	1

	26
	Mission statement
	1
	1

	27
	Labor relations
	0
	2

	28
	Preventative Maintenance
	0
	1


Table 2: Frequencies of and importance attributed to practices in articles about Manufacturing Best Practices

We were satisfied that the manufacturing sector represented a field – a “recognized area of institutional life” (DiMaggio & Powell, 1983).  Manufacturing is core to the firms which practice it, and as such invokes an identity which transcends particular product markets (industries).  Manufacturing managers tend to obtain very similar training at similar institutions, and are members of the same professional societies (e.g. the Institution of Engineers, Australia).  Skilled manufacturing workers also have similar training and socialization experiences.  A handful of trade unions (e.g. the Australian Manufacturing Workers’ Union) represent production workers in unionized plants.  Normatively influential books equated the competitiveness problem with manufacturing effectiveness (e.g. Dertouzos, Lester, & Solow, 1989).  Further, the  Australian and New Zealand governments recognized manufacturing firms as a collectivity by constituting their national manufacturing councils, and asking them to work on “the competitiveness problem” (Australian Manufacturing Council, 1994: 112).  We expect these actions by field-level actors led to recognition, within the sector, of shared problems.  To examine the extent to which product market variation affected diffusion, we compared the hazard rates for adoption by industry class for each time period.  We found that the hazard rate differed statistically from the median rate in only one of the 12 major Australian SIC categories covered in this study (about what chance would predict).  By the end of the study the cumulative adoption rate within industries varied only between 59% and 81%.   New Zealand firms adopted somewhat more rapidly than Australian firms, but generally showed the same patterns relative to our hypotheses.  These results provide some further comfort for conceptualizing the manufacturing sites in our study as members of an institutional field. 

Research methods

Data.  Data for this study were derived from two sources, a large scale cross-sectional study of manufacturing facilities in Australia and New Zealand and a small snowball sample of expert researchers into manufacturing competitiveness.

Australian Manufacturing Council Survey.  The data used to test hypotheses one and three were obtained from a 1994 mail survey of Australian and New Zealand manufacturing firms conducted by the Australian Manufacturing Council (AMC) in conjunction with the Boston Consulting Group, the Australian Bureau of Statistics, and the Manufacturing Advisory Group (New Zealand) (Australian Manufacturing Council, 1994).   

The survey was primarily designed to measure relationships between manufacturing practices and competitiveness, and has led to several published analyses in this vein (Challis, Samson, & Lawson, 2002; Samson & Ford, 2000; Samson & Terziovski, 1999; Terziovski, Samson, & Dow, 1997; Australian Manufacturing Council, 1994).  The survey instrument was a 17-page, 246-question review of manufacturing strategy, practices and performance outcomes.  The instrument was pilot tested at six sites and revised based on respondent reactions.  

In addition to asking whether and when the responding firm embarked on a program aimed specifically at achieving “best practice”, the survey asked about a large number of manufacturing-related practices and technologies, the extent of their adoption, and their impact on the firm and its performance.  These practices were assumed by the survey authors to be a superset of “best practices” (Samson, personal communication, December 2001).  It also asked a number of questions relating to performance, and about the nature of the firm.  Within the survey were twenty practices for which we could obtain a relatively unambiguous measure of whether adoption had occurred.  Of these, the respondents considered 18 of the practices to be “best practices”.
   Of those eighteen, three were removed on the recommendation of one of our experts.
  These fifteen practices formed the basis for the dependent measures used in the study:  

	1
	Benchmarking

	2
	Designing products to match manufacturing and other capabilities

	3
	Having an organization-wide training and development process including career path planning for all employees

	4
	Housekeeping

	5
	Just-in-time logistics systems

	6
	Machine set-up time reduction

	7
	Manufacturing resource planning (MRP, MRPII)

	8
	Preventative maintenance

	9
	Regularly and formally measuring employee satisfaction

	10
	Self managed and/or cellular work teams

	11
	Statistical process control

	12
	Systematically and regularly measuring customer satisfaction

	13
	Taking the requirements of customers into account when designing new products and services

	14
	Total quality management

	15
	Working closely with suppliers in product development


Table 3:  Practices examined in this study

Sample.  The survey instrument was sent to a stratified random sample of the manufacturing sites that were registered with the Australian Bureau of Statistics or Statistics New Zealand and employed more than 20 people in 1993.  The sample was stratified within each country using twelve industry codes (ASIC and NZIC) and three size categories (25-49, 50-100, and over 100).  The stratification resulted in each cell containing at least 15 respondents.  

The survey was mailed to 4,000 manufacturing site managers, 3,000 in Australia and 1,000 in New Zealand.  1289 responses were received within a ten-week period, with response rates of 32% for Australia and 38% for New Zealand.  The AMC subsequently conducted a telephone survey of 108 non-respondents, who were asked a subset of questions with high predictive validity for the survey as a whole.  No significant response bias was found (Australian Manufacturing Council, 1994).

Of the 1289 responding sites, 913 (71%) indicated that the firms had adopted a best practices program by the time of the survey.  Of these, 801 had no missing data and were included in our analyses.  Below, variables are presented in the order of their associated hypotheses.

Dependent Variable (H1): Conformity.  The conformity measure captures how closely a firm matched the configuration of the manufacturing best practices that was prevalent in the field, by examining which of a set of practices the firm adopted and which it did not adopt.  It was constructed for each firm using the method of Westfall, Gulati and Shortell (1997), who studied conformity of Total Quality Management practice adopters.  For each firm and each practice, we measured conformity as the percentage of other firms whose response (adoption or non-adoption) matched that of the focal firm, from among firms that had adopted a best practice program in the same or earlier time period as the focal firm.  These scores were summed across the fifteen practices in Table 3, to form a firm-level measure of conformity.   The matching procedure underlying the measure allows conformity to reflect adoption of widely-used practices, as well as non-adoption of less widely-used practices.

Dependent variable (H2): Practice Centrality Score.  For each practice, this variable is the average of the centrality score assigned to it by a set of experts.  To gather data, we used a snowball methodology in which we first wrote to researchers we had identified as experts in the area of manufacturing competitiveness, either through personal knowledge or through our reading.  We asked these researchers to indicate “the relative centrality (i.e. closeness to the prototype) of the listed practices to the concept of manufacturing best practices, as you believe decision-makers in manufacturing firms would have understood them in 1994.”  (emphasis in original) using five-point Likert scales.   In addition we asked them for their comments and the names of other researchers who could respond for us.  We wrote to eight people initially, and using first and second-order referrals, added eight more.  We received five valid responses.  Four others declined to participate. Three of those felt their expertise was too narrow (two had researched automobile manufacturing exclusively and one claimed to know only about human resources practices).  One was known as an advocate for a particular approach and felt that people told him what they thought he wanted to hear. The remaining seven declined to respond to our e-mail. 

Dependent Variable: Centrality (H3).   The centrality measure for each firm was obtained by taking the average of the practice centrality scores for the practices that firm had implemented.   We also used the natural log of this centrality score to test hypothesis 3B.

Independent Variable: Time of Adoption.  The survey asked whether the site had embarked on a program aimed specifically at achieving “Best Practice” and if so, when such efforts commenced.  Four categories were provided – before 1985, 1985-1988, 1989-1991, and post-1991 (the survey was mailed in January 1994).  These are coded sequentially, with 1 representing the before 1985 category, 2 representing 1985-88, 3 representing 1989-1991 and 4 representing post-1991.  Approximately 70% of responding firms had adopted by the time of the survey, with the bulk of them in the last two categories.  The adoption curve is described below:


[image: image1.wmf]0

200

400

600

800

1000

1200

1985

1988

1991

1994

Year 

Number of Sites


Figure 1: Cumulative adoption of Best Practices initiatives among Australian & New Zealand manufacturing sites (n=1289)

When modeling firm behavior, we assume that time of adoption of a “best practices” initiative represents the time the firm signed on to the crystallizing cognitive category in its field and started to act on it.  At that time, the firm would have started to adopt novel practices, influenced by the state of the cognitive category at the time.  Such adoption is not a static process, and we assume firms go through cycles of adoption.  Their experience with one set of practices gives them rhetorical and technical tools to apply to the next (see also Zbaracki, 1998).  At the end of each cycle, they either drop or retain the practices they are currently using and decide which practices (if any) to adopt in the next cycle.  For instance, they may have adopted quality circles in the mid-1980’s and then abandoned them in favor of self-managed teams by the time of the survey.  As such, lateness of adoption does not refer to the time at which firms adopted particular practices.  Rather, it is measured in terms of the time at which they subscribed to a set of ideas and started to introduce new practices to reflect them.  

Independent variable: Theoretical centrality score.  Before receiving any results from expert respondents, and on the basis of the theory presented above, we constructed rankings of the centrality of the fifteen practices using the theoretical arguments that led to hypothesis 2, rather than empirical assessment as done by the experts.  The purpose was to allow verification that the centrality rankings that actually emerged (i.e., those the experts provided) were consistent with the theoretical arguments underlying hypothesis 2.  

We used a three-point scale.   We gave three points to Total Quality Management and Benchmarking, since they are the rhetorical lynchpins of Manufacturing Best Practices (see Table 2).  To differentiate other practices, we noted that two fundamental themes in the organizational literature are that managers are centrally interested in maintaining power and control (Perrow, 1986), and in avoiding anxiety (Schein, 1985).  Thus we gave two points to any practices which we assessed as being unlikely to threaten managers’ control or power or to create anxiety and we gave one point to those practices which we thought could be threatening or anxiety provoking (i.e. any practices that can be expected to involve active interaction with customers, suppliers, or employees). 

Control Variables (H1 and H3 only).  Measures were included to control for characteristics of firms that might influence the dependent variables.  Firm Size is the log of the number of full-time permanent employees at the time of the survey.  Private is a dummy variable indicating that the firm is privately held (as opposed to a public company or government corporation).  Independent is a dummy variable indicating a positive response to the first category of an item which asked the site an “independent firm,” an “operating unit of a large firm,” or a “subsidiary of parent or holding company.”   Technology Level is calculated from a section of the survey that asked the extent to which several manufacturing technologies such as CNC machines, robots and materials-working lasers contributed to the firm’s competitiveness.  Twelve such measures were available.  Contribution was assessed using a five-point scale with the same anchors as seen earlier.  The technology level was constructed as the mean level across the twelve measures (alpha .80).   # of Unions is the number of unions reportedly represented at the site.  Unionized is a dummy variable indicating that the number of unions is greater than or equal to one.  Workplace Agreement is a dummy variable indicating that a workplace agreement exists at the site or is currently under negotiation.  Employee Growth is the log of the number of full-time permanent employees at the time of the survey divided by the number of such employees two years previously.   Australian site is a dummy variable indicating that the respondent is physically located in Australia (as opposed to New Zealand).  European parent, US parent, and Japanese parent are dummy variables indicating the location of parent corporations of subsidiaries.  
Descriptive Statistics.  Table 4 shows the means, standard deviations, and bivariate correlations for firms which had data available for the operations analysis.   Table 5 shows the practice centrality scores, theoretical centrality scores, and adoption fractions (percentage of firms which have adopted manufacturing best practices which have also adopted a particular practice) for the 15 practices in table 3.

---- Table 4 and Table 5 about here ----

Analysis and Results:

Influence of time of adoption on conformity

We analyzed the relationship between time of adoption and conformity using ordinary-least square regressions, with the conformity measure as the dependent variable, and time of adoption as the independent variable.   

Table 6 provides results for these analyses.  Model 6A shows that there is no statistically significant relationship between conformity and lateness of adoption (t=-1.56 n.s.).  Model 6B, in contrast, shows that there is strong evidence for a quadratic relationship (t=3.64 p<0.001 for time of adoption, t=-3.96, p<0.001 for the quadratic term).   Further, examination of the data shows that the last cohort has a significantly lower average conformity score than the penultimate cohort.   This result is counter to hypothesis 1a and is consistent with hypothesis 1b.  There are two possible interpretations.  Either the practices institutionalized and then deinstitutionalized, or institutionalization is occurring throughout the study period, but the conformity measure is failing to capture it for some reason.  As analysis of journal articles indicated that institutionalization was occurring throughout the study period, we conclude that the conformity measure fails to capture institutionalization in this setting.  

-- Table 6 about here --

Influence of rhetoric, power and anxiety on centrality

We analyzed the relationship between our theoretical centrality measure and the practice centrality score provided by our experts, using ordinary-least square regressions, with the experts’ measure as the dependent variable and the theoretically-derived measure as the independent variable.  Given that there is only one independent variable, the results are not tabulated.

Even with the small sample size (n=number of practices=15), there was a highly statistically significant relationship between the two variables (t=4.02, p=0.001).  We interpret this result as providing solid evidence that the grading of the category is consistent with a combination of variables that draw upon our understanding of the nature of rhetoric, on one hand, and the nature of managers on the other – as proposed in hypothesis 2.  

Influence of time of adoption on centrality

We analyzed the relationship between time of adoption and relative centrality of the practices adopted by the firms using ordinary-least square regressions, with the firm-level centrality measure as the dependent variable, and time of adoption as the independent variable.   

Table 7 provides results for these analyses.  Models 7A tests hypothesis 3a and shows that there is a statistically significant relationship between centrality and lateness of adoption (t = 3.43, p=0.001).  Model 7B uses the logarithm of time of adoption, which strengthens the already-strong relationship (t=3.76, p<0.001).  

We interpret this as providing strong support for both hypotheses 3a and 3b.  Later adopters are more likely to adopt central practices, and less likely to adopt peripheral practices.  Furthermore, this effect is strongest for early cohorts, and then diminishes.

To illustrate this result graphically we performed 15 ordinary least squares regressions using a dummy variable for each practice as the dependent variable and the time of adoption as the predictor (along with all the controls).  The coefficient on time of adoption represents the rate of change of adoption for each practice.  We expect later adopters to be less likely to adopt the peripheral practices (i.e. a negative coefficient on the time of adoption) and more likely to adopt the central practices.  The results of this analysis are presented in figure 2.    The dark line represents the line of best fit through the points.  The slope is statistically significant (t=2.16, p=0.05).  
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Figure 2:  Relative adoption rates of 15 practices as a function of time of adoption

Discussion

In this paper we have compared two different ways of measuring institutionalization, and implicit within that, two different ways of conceptualizing it.  In one approach, a mainstay of neo-institutional research, is captured iconographically by DiMaggio and Powell’s famous quotation, “what makes organizations so similar” (DiMaggio & Powell, 1983 p. 147).  Here, the important attribute associated with institutionalization is the reproduction of behaviours through time.  In the other, captured by Berger and Luckmann’s central idea that institutionalization is “reciprocal typification of habitualized actions by types of actors.” (Berger & Luckmann, 1971 p. 72), the most important attribute associated with institutionalization is the socially-facilitated reproduction of cognitions through time.  While our empirical context would appear on the surface, to be exactly the sort of situation DiMaggio and Powell are interested in, our data indicate that their model breaks down.  Below we present our interpretation of the results, then we compare and contrast the two approaches to institutionalization in more depth.

We believe the reason for the failure of the conformity model is that implicit in it is the assumption that the implementation of novel practices is not problematic.  Therefore, once firms decide to adopt, they adopt.  Clearly, that is the true if adoption is basically symbolic (Meyer & Rowan, 1977).  However, if adoption is substantive, which may well be the case if the novel practices are becoming “taken for granted” then the enormous literature on change suggests that the such adoption of novel administrative practices can be extremely problematic (e.g. Pfeffer & Sutton, 1999).  Consequently, in the situation we have examined, where firms are attempting to increase the productivity of their core processes, adoption is likely to be sincere, but implementation is also likely to be problematic.  

Given this, we interpret our results as follows:  Manufacturing Best Practices arose out of the quality movement in the late 1980’s and proceeded to institutionalize in its own right.  As institutionalization occurred, a consensus started to develop as to what the category was and, as a consequence of external communications (particularly with consultants) firms started to move towards an externally defined construct, rather than one that was derived from their own firms and their own issues.  For reasons laid out above, that externally defined construct emphasized TQM, benchmarking, and the sorts of interventions over which managers (and consultants) could have lots of control.  This explains the upward slope of the conformity curve and the entire centrality curve.  However, firms, particularly late adopters, found implementation problematic (Zbaracki, 1998).  Consequently, it took them a couple of years to put their programs into place (or to abandon them).  These implementation difficulties explain the downward slope on the conformity curve.  While they knew what they wanted to implement, the reality of what they had managed to implement was quite different.

Theoretical differences

While the two approaches to institutionalization are complementary, they make quite different assumptions about institutions, institutionalization, and associated variables.  Below we discuss these in some depth.

First, in the model that emphasizes isomorphism, authors treat institutionalization as if it occurs at the level of the practice or the set of practices.  In contrast, in our model, institutionalization occurs at the level of the cognitive category, and managers have considerable discretion within the confines of that category over their choice of practices and they way they implement them.  As the level of institutionalization increases, the choices become more constrained, not because decision makers perceive themselves as having less choice, but because the various choices become more differentiated in the managers’ minds.  That is, more and more elements and aspects of the choice start to be taken for granted.  

Second, prior authors (e.g. Oliver, 1991; Meyer & Rowan, 1977) generally assume organizations perceive institutional pressures as threats, and therefore that their dominant response is to attempt to resist the threat.  While firms may experience coercive pressures as threats, this is less plausible for mimetic and normative pressures.  The alternative model applies for these other institutional pressures, which are quite widespread.  For example, many practices are institutionalized but not perceived as threats (e.g. double-book accounting).  Similarly, organizations can experience the same technical event as a threat or an opportunity, depending on their situation (Dutton & Jackson, 1987).  Rather than being perceived as threats, in as far as a category containing a set of practices is institutionalized, the practices are simply perceived as being choices within the menu of possible alternatives.  They are taken for granted as an appropriate way of acting (Berger & Luckmann, 1967).  

The third theoretical difference involves the role of coupling in the argument.  Prior authors (e.g. Westphal et al., 1997; Palmer et al., 1993; Baron et al., 1986; Tolbert, 1985) assume that cognition, practices, diffusion, and institutionalization are tightly coupled.  This is convenient, in that it allows theorists to ignore the specifics of the organization, or the nature of what is being diffused.  It is also probably reasonably valid for processes which are occurring over time scales which are long compared to the life of the organization (e.g. Tolbert & Zucker, 1983).   In that case, selection and learning processes should take care of many of the agency and technology-related issues in the diffusion process.  The only time when the commonly held argument allows decoupling to occur is when it is as an act of deliberate strategy.  In that case, managers decouple the core of their organisation from the environment in order to manage conflicting technical and institutional pressures (Meyer & Rowan, 1977)  

In the alternative model, de-coupling is generally a consequence of ineffective implementation.  When faced with a conflict between an imposed objective and an organizational reality, and no clear way to reconcile the conflict (through organizational change), organizational members decouple them.  This decoupling can occur at many levels from emotional disconnection of the self from the work, to the decoupling of rhetoric and reality (Zbaracki, 1998), through mis-matches in meaning between departments or levels (Dougherty, 1992), up to the deliberate and strategic separation of espoused policy from action (Meyer & Rowan, 1977), with a dozen alternative mechanisms in between.  

If such tight coupling does not occur, then a model of institutionalization does not need to include the assumption that diffusion and institutionalization are inextricably linked (e.g. Westphal et al., 1997; Davis & Thompson, 1994).  Rather, in the alternative model, they are treated as separate processes.  Notwithstanding, we expect them to be related.  Institutionalization can be expected to be a powerful driver of diffusion (Abrahamson & Fairchild, 1999; Strang & Meyer, 1993), and we would expect broadly diffused practices to be more likely to become institutionalized.  

Given this separation between diffusion and institutionalization, we can speculate that a key to understanding adoption dynamics may well be the relationship between the rate of institutionalization and the rate of diffusion.  It may well be the case that practices that diffuse faster than they institutionalize turn into fads and fashions, while practices which diffuse sufficiently slowly to institutionalize (or are already consistent with many prior categories when they are first introduced) become a permanent part of the landscape.  If this it the case, then if knowledge entrepreneurs (e.g. consultants) are accelerating diffusion, they may be undermining institutionalization.  
If diffusion and institutionalization are separate, we need to be clear about what it means for institutionalization to have occurred.  Under the alternative model the level of institutionalization of a category associated with a practice and the relevant field are reciprocally related.  The field is the number of actors who assign a given practice to the same category, and a practice is institutionalized to the extent that it has a large field (otherwise, it is just a cultural assumption).

However, there is also a depth dimension to institutionalization.  Cognitive categories do not exist as decoupled entities.  Rather, they exist as interlinked systems (Barsalou, 1999).  Therefore, the extent of institutionalization of something like Total Quality Management is not just the extent that everyone agrees as to what it is, but also the extent to which people agree what practices it comprises, how they should be carried out, how work should be organised around them, how power should be allocated when doing them, how they relate to other practices in the organisation, and so forth.  Full institutionalization only occurs when all of the little (and not so little) slippages and decouplings between the affective, political, motivational, cognitive and structural systems of the individual, organisation and society have come into alignment.  This is the basis of the comment above that higher levels of institutionalization imply choice being more constrained by the fact that is more textured, not by managers feeling they have less of it. This coming into alignment can be assumed to occur through a structuration process (Barley & Tolbert, 1997; Giddens, 1984).  When that occurs, institutionalization is complete, the practice is completely “taken for granted”, and the iron cage is welded shut.       

Finally, the two models see a quite different role for legitimacy as a variable in institutional analysis.  In the model which emphasizes isomorphism, organizations seek legitimacy and adopt the novel practice in order to gain the legitimacy benefits it affords.  In the model we are proposing, practices fall into two categories, namely those that are legitimate, and those that are not.  Assignment to the category “legitimate” is one of the assignments associated with institutionalization.  Organisations will be influenced in their choice of practices by whether or not a practice is legitimate.  Consequently, the role of legitimacy is to describe the set of practices which are available for choice by institutionally rational actors.  It is not an end in itself.

	
	
	Mean
	Std. Dev
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	1
	Conformity
	9.73
	0.89
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Centrality
	3.97
	0.10
	0.27
	1.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Time of adoption
	3.27
	0.92
	-0.04
	0.13
	1.00
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Firm Size
	4.55
	1.09
	0.24
	0.13
	-0.01
	1.00
	
	
	
	
	
	
	
	
	
	
	

	5
	Private
	0.49
	0.50
	-0.14
	-0.12
	-0.11
	-0.28
	1.00
	
	
	
	
	
	
	
	
	
	

	6
	Independent
	0.34
	0.48
	-0.20
	-0.14
	-0.13
	-0.36
	0.61
	1.00
	
	
	
	
	
	
	
	
	

	7
	Technology level
	0.85
	0.83
	0.27
	0.10
	-0.03
	0.26
	0.00
	-0.05
	1.00
	
	
	
	
	
	
	
	

	8
	# of unions
	1.92
	1.72
	0.09
	0.11
	0.04
	0.56
	-0.31
	-0.33
	0.09
	1.00
	
	
	
	
	
	
	

	9
	Unionized
	0.83
	0.37
	0.10
	0.13
	0.04
	0.32
	-0.32
	-0.33
	0.02
	0.50
	1.00
	
	
	
	
	
	

	10
	Workplace agreement
	0.57
	0.50
	0.13
	0.04
	0.03
	0.14
	-0.14
	-0.21
	0.06
	0.03
	0.29
	1.00
	
	
	
	
	

	11
	Employee Growth
	0.02
	0.16
	-0.05
	-0.05
	0.01
	-0.15
	0.10
	0.17
	-0.03
	-0.23
	-0.26
	-0.10
	1.00
	
	
	
	

	12
	Australian site
	0.72
	0.45
	-0.03
	-0.01
	0.07
	0.01
	-0.06
	-0.11
	0.07
	0.02
	0.01
	-0.04
	-0.08
	1.00
	
	
	

	13
	European parent
	0.12
	0.33
	0.01
	-0.01
	-0.01
	0.08
	-0.15
	-0.26
	0.04
	0.09
	0.09
	0.06
	-0.12
	0.08
	1.00
	
	

	14
	US parent
	0.07
	0.26
	0.04
	0.04
	-0.01
	0.13
	-0.03
	-0.19
	0.06
	0.03
	0.00
	0.04
	-0.01
	0.11
	-0.10
	1.00
	

	15
	Japanese parent
	0.02
	0.16
	0.11
	0.00
	-0.08
	0.17
	-0.01
	-0.08
	0.09
	0.12
	0.07
	0.07
	-0.06
	-0.08
	-0.06
	-0.05
	1.00


Table 4:  Means, standard deviations and bivariate correlations of variables used to test hypotheses 1 and 3.  (N=801) (Industry control dummy variables (11) not shown.)
	Practice
	Centrality Score
	Theoretical score
	Adoption fraction (%)

	Benchmarking
	4.6
	3
	60

	Taking the requirements of customers into account when designing new products and services
	4.0
	2
	91

	Designing products to match manufacturing and other capabilities
	3.6
	2
	65

	Systematically and regularly measuring customer satisfaction
	3.6
	1
	65

	Machine set-up time reduction
	4.2
	2
	87

	Statistical process control
	4.0
	2
	86

	Preventative maintenance
	4.0
	2
	96

	Housekeeping
	3.6
	2
	98

	Self managed and/or cellular work teams
	3.8
	1
	77

	Having an organization-wide training and development process including career path planning for all employees
	3.4
	1
	43

	Regularly and formally measuring employee satisfaction
	3.2
	1
	39

	Working closely with suppliers in product development
	3.6
	1
	48

	Total quality management
	5.0
	3
	77

	Just-in-time
	4.8
	2
	62

	Manufacturing resource planning (MRP, MRPII)
	3.4
	2
	52

	Number of observations
	5
	
	801


Table 5.  Experts’ Centrality score, theoretical score, and adoption fraction for manufacturing practices.

	Dependent Variable
	Conformity

	
	6a
	
	6b

	
	Main effect
	
	Quadratic form

	Time of adoption
	-0.051
	(0.033)
	
	0.699
	(0.192)***

	(Time of adoption)2
	
	
	
	-0.136
	(0.034)***

	Firm Size
	0.126
	(0.035)***
	
	0.122
	(0.035)**

	Private
	-0.082
	(0.077)
	
	-0.063
	(0.076)

	Independent
	-0.255
	(0.087)**
	
	-0.254
	(0.086)**

	Technology level
	0.251
	(0.039)***
	
	0.253
	(0.039)

	# of unions
	-0.044
	(0.023)†
	
	-0.041
	(0.023)†

	Unionized
	0.003
	(0.099)
	
	-0.005
	(0.098)

	Workplace agreement
	0.115
	(0.064)†
	
	0.105
	(0.064)

	Employee Growth
	-0.077
	(0.199)
	
	-0.079
	(0.197)

	Australian site
	-0.125
	(0.069)
	
	-0.122
	(0.068)†

	European parent
	-0.153
	(0.099)
	
	-0.162
	(0.098)†

	US parent
	-0.066
	(0.121)
	
	-0.091
	(0.120)

	Japanese parent
	0.130
	(0.200)
	
	0.105
	(0.198)

	Constant
	9.537
	(0.232)***
	
	8.669
	(0.318)

	
	
	
	
	
	

	n
	801
	
	
	801
	

	r2
	0.17
	
	
	0.19
	


 *** p<.001, ** p<.01, * p<.05, † p<0.10 two-tailed tests.  Industry control dummy variables (11) included in all models but not shown.

Table 6: OLS model of the influence of time of adoption on conformity.  

	Dependent Variable
	Centrality

	
	7a
	
	7b

	
	Linear model
	
	Logarithmic model

	Time of adoption
	0.014
	(0.004)**
	
	
	

	ln(time of adoption)
	
	
	
	0.037
	(0.010)***

	Firm Size
	0.006
	(0.004)
	
	0.006
	(0.004)

	Private
	-0.010
	(0.010)
	
	-0.009
	(0.010)

	Independent
	-0.012
	(0.011)
	
	-0.012
	(0.011)

	Technology level
	0.010
	(0.005)*
	
	0.010
	(0.005)*

	# of unions
	0.000
	(0.003)
	
	0.000
	(0.003)

	Unionized
	0.019
	(0.012)
	
	0.019
	(0.012)

	Workplace agreement
	-0.004
	(0.008)
	
	-0.005
	(0.008)

	Employee Growth
	-0.014
	(0.025)
	
	-0.014
	(0.025)

	Australian site
	-0.011
	(0.009)
	
	-0.011
	(0.009)

	European parent
	-0.018
	(0.012)
	
	-0.018
	(0.012)

	US parent
	0.003
	(0.015)
	
	0.002
	(0.015)

	Japanese parent
	-0.018
	(0.025)
	
	-0.018
	(0.025)

	Constant
	3.902
	(0.029)***
	
	3.907
	(0.028)***

	
	
	
	
	
	

	n
	801
	
	
	801
	

	r2
	0.06
	
	
	0.07
	


*** p<.001, ** p<.01, * p<.05, † p<0.10 two-tailed tests.  

Industry control dummy variables (11) included in all models but not shown.

Table 7:  OLS model of the influence of time of adoption on centrality.
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� 	Interested readers are referred to Barsalou’s work on frame analysis � ADDIN EN.CITE <EndNote><Cite><Author>Barsalou</Author><Year>1992</Year><RecNum>1192</RecNum><MDL><REFERENCE_TYPE>7</REFERENCE_TYPE><AUTHORS><AUTHOR>Barsalou, Lawrence W</AUTHOR></AUTHORS><YEAR>1992</YEAR><TITLE>Frames, concepts, and conceptual fields</TITLE><SECONDARY_AUTHORS><SECONDARY_AUTHOR>Lehrer, Adrienne</SECONDARY_AUTHOR><SECONDARY_AUTHOR>Kittay, Eva Feder</SECONDARY_AUTHOR></SECONDARY_AUTHORS><SECONDARY_TITLE>Frames, fields, and contrasts:  New essays in semantic and lexical organization</SECONDARY_TITLE><PLACE_PUBLISHED>Hillsdale NJ</PLACE_PUBLISHED><PUBLISHER>Lawrence Erlbaum and Associates</PUBLISHER><PAGES>21-74</PAGES></MDL></Cite></EndNote>�(Barsalou, 1992b)�, his later work on perceptual symbol systems � ADDIN EN.CITE <EndNote><Cite><Author>Barsalou</Author><Year>1999</Year><RecNum>1241</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><AUTHORS><AUTHOR>Barsalou, Lawrence W</AUTHOR></AUTHORS><YEAR>1999</YEAR><TITLE>Perceptual symbol systems</TITLE><SECONDARY_TITLE>Behavioral and brain sciences</SECONDARY_TITLE><VOLUME>22</VOLUME><NUMBER>4</NUMBER><PAGES>577-609</PAGES></MDL></Cite></EndNote>�(Barsalou, 1999)�, and Lakoff and Johnson’s work on metaphor and metonymy � ADDIN EN.CITE <EndNote><Cite><Author>Lakoff</Author><Year>1987</Year><RecNum>659</RecNum><MDL><REFERENCE_TYPE>1</REFERENCE_TYPE><YEAR>1987</YEAR><TITLE>Women, fire, and dangerous things: what categories reveal about the mind.</TITLE><PLACE_PUBLISHED>Chicago</PLACE_PUBLISHED><PUBLISHER>University of Chicago Press</PUBLISHER><DATE>c1987.</DATE><PAGES>xvii, 614 p.; 25 cm.</PAGES><ISBN>ISBN 0226468038</ISBN><KEYWORDS><KEYWORD>Psycholinguistics. </KEYWORD><KEYWORD>Categorization (Psychology) </KEYWORD><KEYWORD>Cognition. </KEYWORD><KEYWORD>Thought and thinking. </KEYWORD><KEYWORD>Reason.</KEYWORD></KEYWORDS><AUTHORS><AUTHOR>Lakoff, George.</AUTHOR></AUTHORS></MDL></Cite><Cite><Author>Lakoff</Author><Year>1980</Year><RecNum>752</RecNum><MDL><REFERENCE_TYPE>1</REFERENCE_TYPE><AUTHORS><AUTHOR>Lakoff, George</AUTHOR><AUTHOR>Johnson, Mark</AUTHOR></AUTHORS><YEAR>1980</YEAR><TITLE>Metaphors we live by</TITLE><PLACE_PUBLISHED>Chicago</PLACE_PUBLISHED><PUBLISHER>University of Chicago Press</PUBLISHER><PAGES>242</PAGES><KEYWORDS><KEYWORD>Linguistics</KEYWORD><KEYWORD>Cognition</KEYWORD><KEYWORD>Semantics</KEYWORD></KEYWORDS></MDL></Cite><Cite><Author>Lakoff</Author><Year>1999</Year><RecNum>1196</RecNum><MDL><REFERENCE_TYPE>1</REFERENCE_TYPE><AUTHORS><AUTHOR>Lakoff, George</AUTHOR><AUTHOR>Johnson,  Mark</AUTHOR></AUTHORS><YEAR>1999</YEAR><TITLE>Philosophy in the flesh : The embodied mind and its challenge to Western thought</TITLE><PLACE_PUBLISHED>New York</PLACE_PUBLISHED><PUBLISHER>Basic</PUBLISHER></MDL></Cite></EndNote>�(Lakoff & Johnson, 1999; Lakoff, 1987; Lakoff & Johnson, 1980)�.


� 	We used the search term “manufact* and best w/3 practice*”   This gave 119 hits.  In contrast “manufact* and best w/4 practice*” gave 121 hits, and the extra two were inspected visually and found to be irrelevant.   


� 	An example of an irrelevant article is one which talked about “best practices” in software specification for the manufacturers of safety-critical systems.  An example of an article which was relevant to, but not about, Manufacturing Best Practices is one about the way in which increased use of benchmarking is exposing corporations to increased risk of proprietary information being revealed.  


� 	We compared whether firms had adopted between those who had adopted “best practice” and those who had not using a simple t-test.  We set the rejection criterion at the p=0.05 level.


� 	He argued that firms with computer-integrated manufacturing are more likely to have adopted best practice programs, not the other way around.  In the case of production planning and control and warehouse management, he argued that a best practice program will influence how you perform those functions, but not whether you do them.  His argument is supported by their very high adoption fractions (99% and 96% respectively) for these practices among adopters of best practices.  
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Figure 1&2

		Adoption Curve

				HAVEBEST						Freq.		Cumulative		Percent		Cum.						.		tab		havebest,		sum(bmkconform)

		------------+-----------------------------------

				1		1985		73		73				5.66		5.66								|		Summary		of		bmkconform

				2		1988		166		93				7.21		12.88								HAVEBEST		|		Mean		Std.		Dev.		Freq.

				3		1991		444		278				21.57		34.45						------------+------------------------------------

				4		1994		913		469				36.38		70.83								1		|		18.255866		2.0936442		40

				5						376				29.17		100								2		|		17.325357		2.2695051		58

		------------+-----------------------------------																						3		|		17.912205		1.7816755		163

				Total						1289				100										4		|		17.68489		1.7353021		246

																								5		|		9.3768116		4.893277		69

																						------------+------------------------------------

																								Total		|		16.757426		3.6453447		576

																						.		tab		havebest,		sum(fopconform)

																								|		Summary		of		fopconform

																								HAVEBEST		|		Mean		Std.		Dev.		Freq.

																						------------+------------------------------------

																								1		|		6.051576		1.2632061		70

																								2		|		6.626242		0.72366772		93

																								3		|		6.805367		0.66263859		277

																								4		|		6.5944893		0.93286847		468

																								5		|		6.0409116		1.2919117		374

																						------------+------------------------------------

																								Total		|		6.4512164		1.0564718		1282

																								Figure 2B						Figure 2A

																								Year		All Sites		Large Sites		Year		Factory Operations

																								Pre-1985		18.255866		18.975611		Pre-1985		6.051576

																								1985-1988		17.325357		18.005218		1985-1988		6.626242

																								1989-1991		17.912205		18.198071		1989-1991		6.805367

																								1992-1994		17.68489		17.651101		1992-1994		6.5944893

																						------------+------------------------------------

																								1		|				1.5536894		26

																								2		|				1.6319961		32

																								3		|				1.5074676		100

																								4		|				1.8095622		149
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Figure 1.  Cumulative adoption of Best Practices initiatives among Australian & New Zealand manufacturing sites
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Figure 2A. Mean conformity scores for factory operations by adoption cohort
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Table1B

		

				|		Summary		of		FO1B

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------																								FO1B		FO1C		FO1D		FO1E		FO1F		FO1G		FO1H		FO1I

				1		|		3.6808511		1.0237693		47														Just-in-Time		Machine Setup Time Reduction		Warehousing and Materials Management		Production Planning and Control		Statistical Process Control		Preventative Maintenance		Housekeeping		Sel-managing and/or cellular work teams

				2		|		3.6		1.0526671		75												Pre-1985		1.0237693		1.0031397		0.88958045		0.64022418		0.88468608		0.78878416		0.88856515		1.0247982

				3		|		3.3424658		1.0779591		219												1985-1988		1.0526671		0.89353679		0.85534938		0.77598006		0.96016219		0.82771428		0.92784342		0.8529384

				4		|		3.22		1.0269436		350												1989-1991		1.0779591		0.94063893		0.96987932		0.87776344		0.96482498		0.95056892		0.87027953		0.95254631

				5		|		3.1044177		1.0687744		249												1991-1994		1.0269436		0.87127314		0.92389198		0.85776756		0.96476477		0.9119062		0.89624236		1.0126115

		------------+------------------------------------

				Total		|		3.2712766		1.0623905		940

		.		oneway		fo1b		havebest		if		foset		&		fo1b~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		15.5207039		3		5.17356797		4.73		0.0028

				Within		groups		751.587834		687		1.09401432

		------------------------------------------------------------------------

				Total		767.108538		690		1.1117515

		Bartlett's		test		for		equal		variances:		chi2(3)		=		0.6808		Prob>chi2		=		0.878

		.		tab		havebest		if		foset		&		fo1c~=0,sum(fo1c)

				|		Summary		of		FO1C

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		3.7777778		1.0031397		54

				2		|		3.5540541		0.89353679		74

				3		|		3.5155556		0.94063893		225

				4		|		3.3848238		0.87127314		369

				5		|		3.3496241		0.92447836		266

		------------+------------------------------------

				Total		|		3.4392713		0.91556189		988

		.		oneway		fo1c		havebest		if		foset		&		fo1c~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		8.77829716		3		2.92609905		3.57		0.0139

				Within		groups		589.167686		718		0.820567808

		------------------------------------------------------------------------

				Total		597.945983		721		0.829328687

		Bartlett's		test		for		equal		variances:		chi2(3)		=		2.9357		Prob>chi2		=		0.402

		.		tab		havebest		if		foset		&		fo1d~=0,sum(fo1d)

				|		Summary		of		FO1D

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		3.6842105		0.88958045		57

				2		|		3.7356322		0.85534938		87

				3		|		3.437751		0.96987932		249

				4		|		3.3789731		0.92389198		409

				5		|		3.2483444		0.94425026		302

		------------+------------------------------------

				Total		|		3.4003623		0.94213346		1104

		.		oneway		fo1d		havebest		if		foset		&		fo1d~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		12.2789645		3		4.09298817		4.74		0.0028

				Within		groups		688.779639		798		0.86313238

		------------------------------------------------------------------------

				Total		701.058603		801		0.875229218

		Bartlett's		test		for		equal		variances:		chi2(3)		=		2.2787		Prob>chi2		=		0.517

		.		tab		havebest		if		foset		&		fo1e~=0,sum(fo1e)

				|		Summary		of		FO1E

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		4.2833333		0.64022418		60

				2		|		3.988764		0.77598006		89

				3		|		3.8616601		0.87776344		253

				4		|		3.7933492		0.85776756		421

				5		|		3.7323077		0.94886347		325

		------------+------------------------------------

				Total		|		3.8318815		0.88114668		1148

		.		oneway		fo1e		havebest		if		foset		&		fo1e~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		13.9959313		3		4.66531043		6.58		0.0002

				Within		groups		580.351578		819		0.708609985

		------------------------------------------------------------------------

				Total		594.347509		822		0.723050498

		Bartlett's		test		for		equal		variances:		chi2(3)		=		9.7037		Prob>chi2		=		0.021

		.		tab		havebest		if		foset		&		fo1f~=0,sum(fo1f)

				|		Summary		of		FO1F

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		3.5185185		0.88468608		54

				2		|		3.3205128		0.96016219		78

				3		|		3.127193		0.96482498		228

				4		|		3.1126761		0.96476477		355

				5		|		2.8677686		0.96788385		242

		------------+------------------------------------

				Total		|		3.0940439		0.97324891		957

		.		oneway		fo1f		havebest		if		foset		&		fo1f~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		9.91019456		3		3.30339819		3.6		0.0134

				Within		groups		653.273022		711		0.918808751

		------------------------------------------------------------------------

				Total		663.183217		714		0.928828035

		Bartlett's		test		for		equal		variances:		chi2(3)		=		0.6932		Prob>chi2		=		0.875

		.		tab		havebest		if		foset		&		fo1g~=0,sum(fo1g)

				|		Summary		of		FO1G

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		4.0526316		0.78878416		57

				2		|		3.7356322		0.82771428		87

				3		|		3.5925926		0.95056892		243

				4		|		3.5120773		0.9119062		414

				5		|		3.4437299		0.90297943		311

		------------+------------------------------------

				Total		|		3.5557554		0.91518993		1112

		.		oneway		fo1g		havebest		if		foset		&		fo1g~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		16.4916249		3		5.49720829		6.68		0.0002

				Within		groups		655.867926		797		0.82292086

		------------------------------------------------------------------------

				Total		672.359551		800		0.840449438

		Bartlett's		test		for		equal		variances:		chi2(3)		=		4.4561		Prob>chi2		=		0.216

		.		tab		havebest		if		foset		&		fo1h~=0,sum(fo1h)

				|		Summary		of		FO1H

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		3.9166667		0.88856515		60

				2		|		3.7840909		0.92784342		88

				3		|		3.7131474		0.87027953		251

				4		|		3.5761905		0.89624236		420

				5		|		3.5279503		0.86871633		322

		------------+------------------------------------

				Total		|		3.6266433		0.88997834		1141

		.		oneway		fo1h		havebest		if		foset		&		fo1h~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		8.94253342		3		2.98084447		3.75		0.0108

				Within		groups		647.389579		815		0.794343042

		------------------------------------------------------------------------

				Total		656.332112		818		0.802361996

		Bartlett's		test		for		equal		variances:		chi2(3)		=		0.5936		Prob>chi2		=		0.898

		.		tab		havebest		if		foset		&		fo1i~=0,sum(fo1i)

				|		Summary		of		FO1I

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		3.7045455		1.0247982		44

				2		|		3.6805556		0.8529384		72

				3		|		3.5247525		0.95254631		202

				4		|		3.353125		1.0126115		320

				5		|		3.0882353		1.0972688		204

		------------+------------------------------------

				Total		|		3.3764846		1.0250457		842

		.		oneway		fo1i		havebest		if		foset		&		fo1i~=0		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		10.5880594		3		3.52935315		3.69		0.0118

				Within		groups		606.284981		634		0.956285459

		------------------------------------------------------------------------

				Total		616.873041		637		0.968403518

		Bartlett's		test		for		equal		variances:		chi2(3)		=		3.6721		Prob>chi2		=		0.299

		.		***		Tests		of		variance

		.		tab		havebest		if		bmset		&		havebest~=5		&		bm1==1,sum(bm3rmean)

				|		Summary		of		bm3rmean																				bm3rmean		bm5rmean

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------																												Visits made by personnel		Time spent by area

				1		|		2.7152778		0.88469684		36																Pre-1985		0.88469684		0.83103089

				2		|		2.4		0.81166267		55																1985-1988		0.81166267		0.85606263

				3		|		2.5264901		0.89868066		151																1989-1991		0.89868066		0.71059488

				4		|		2.33		0.73553006		225																1991-1994		0.73553006		0.73501433

		------------+------------------------------------

				Total		|		2.4314775		0.81815804		467

		.		oneway		bm3rmean		havebest		if		bmset		&		havebest~=5		&		bm1==1		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		6.63414356		3		2.21138119		3.35		0.0189

				Within		groups		305.298137		463		0.659391225

		------------------------------------------------------------------------

				Total		311.932281		466		0.669382576

		Bartlett's		test		for		equal		variances:		chi2(3)		=		7.9096		Prob>chi2		=		0.048

		.		tab		havebest		if		bmset		&		havebest~=5		&		bm1==1,sum(bm5rmean)

				|		Summary		of		bm5rmean

				HAVEBEST		|		Mean		Std.		Dev.		Freq.

		------------+------------------------------------

				1		|		2.6517094		0.83103089		36

				2		|		2.5356643		0.85606263		55

				3		|		2.5695364		0.71059488		151

				4		|		2.5504274		0.73501433		225

		------------+------------------------------------

				Total		|		2.562675		0.74819986		467

		.		oneway		bm5rmean		havebest		if		bmset		&		havebest~=5		&		bm1==1		&		havebest~=5

				Analysis		of		Variance

				Source		SS		df		MS		F		Prob		>		F

		------------------------------------------------------------------------

		Between		groups		0.366363089		3		0.12212103		0.22		0.8846

				Within		groups		260.501848		463		0.56263898

		------------------------------------------------------------------------

				Total		260.868211		466		0.559803027

		Bartlett's		test		for		equal		variances:		chi2(3)		=		3.8569		Prob>chi2		=		0.277
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Figure 3A.  Variance of impact of factory operations by adoption cohort
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Figure 3b.  Variance of depth of adoption for benchmarking



Table 2 Formulas

				Table 1A - Descriptive Statistics, Factory Operations Analysis (n=834)

				Variable		Mean		S.D.		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16

		1		Time of Adoption		3.25		0.93

		2		Conformity		6.64		0.87		0.10

		3		Just in Time		2.76		1.58		-0.06		0.45

		4		Machine Setup Time Reduction		3.01		1.46		-0.05		0.46		0.24

		5		Material/Warehouse Managemnt		3.32		1.13		-0.07		0.34		0.26		0.26

		6		Production Planning / Control		3.82		0.95		-0.11		0.15		0.10		0.19		0.39

		7		Statistical Process Control		2.72		1.42		-0.10		0.46		0.16		0.21		0.25		0.14

		8		Preventative Maintenance		3.46		1.14		-0.07		0.30		0.05		0.19		0.26		0.24		0.27

		9		Housekeeping		3.60		1.01		-0.08		0.27		0.12		0.17		0.26		0.32		0.26		0.47

		10		Work Teams		2.65		1.70		-0.06		0.48		0.25		0.15		0.13		0.10		0.22		0.13		0.17

		11		Technology		0.86		0.85		-0.04		0.18		0.20		0.19		0.15		0.09		0.22		0.03		0.05		0.18

		12		Operating Unit		0.35		0.48		0.08		0.06		-0.04		0.01		-0.01		-0.08		0.08		0.04		0.06		0.03		0.01

		13		Subsidiary		0.30		0.46		0.06		0.11		0.08		0.05		0.06		0.01		0.07		0.01		-0.07		0.00		0.05		-0.49

		14		# of Unions		1.90		1.74		0.03		0.09		0.02		-0.02		0.09		-0.02		0.09		-0.00		-0.04		0.06		0.10		0.21		0.12

		15		Employee Growth (log)		0.02		0.15		0.01		-0.02		-0.02		-0.04		-0.01		0.04		-0.04		0.05		0.07		-0.02		-0.03		-0.15		-0.02		-0.23

		16		Firm Size (log)		4.55		1.09		-0.02		0.18		0.10		0.06		0.15		-0.01		0.16		0.01		-0.02		0.12		0.27		0.13		0.24		0.56		-0.14

		17		Not Aust/NZ		0.30		0.46		-0.06		0.04		0.08		-0.05		0.08		-0.00		0.08		0.07		0.04		0.02		0.06		0.00		0.21		0.09		-0.05		0.18





Table 3

				Table 1B - Descriptive Statistics, Benchmarking Analysis (n=467)

						Mean		S.D.		1		2		3		4		5		6		7		8		9		10

		1		Time of Adoption		3.21		0.93

		2		Conformity		17.74		1.86		-0.04

		3		Time Spent by Personnel		2.43		0.82		-0.12		0.37

		4		Time Spent by Area		2.56		0.75		-0.02		0.68		0.23

		5		Technology		0.99		0.88		-0.03		0.26		0.26		0.20

		6		Operating Unit		0.39		0.49		0.10		0.02		0.04		0.06		0.01

		7		Subsidiary		0.33		0.47		0.08		0.06		-0.10		0.11		0.02		-0.56

		8		# of Unions		2.06		1.79		0.03		0.08		0.02		0.13		0.07		0.22		0.14

		9		Employee Growth (log)		0.01		0.14		-0.01		0.05		0.08		0.03		-0.03		-0.13		-0.07		-0.26

		10		Firm Size (log)		4.70		1.10		-0.04		0.16		0.13		0.19		0.28		0.10		0.21		0.54		-0.18

		11		Not Aust/NZ		0.34		0.48		-0.00		0.02		-0.02		0.01		0.06		0.03		0.15		0.09		-0.06		0.20





Table 4

		

				2A								2B								2C								2D								2E

		Time of Adoption		0.07		0.03		(.03)		*		1.09		0.19		(.19)		***		-0.10		0.09		(.09)				-0.38		0.11		(.11)		***		-0.47		0.53		(.53)

		Time of Adoption ^ 2										-0.19		0.03		(.03)		***																		0.07		0.10		(.10)

		Technology		0.17		0.04		(.04)		***		0.17		0.04		(.04)		***		0.61		0.10		(.10)		***		0.55		0.12		(.12)		***		0.61		0.10		(.10)		***

		Operating Unit		0.19		0.08		(.08)		*		0.15		0.08		(.08)		*		0.10		0.23		(.23)				-0.17		0.33		(.33)				0.11		0.23		(.23)

		Subsidiary		0.23		0.08		(.08)		**		0.22		0.08		(.08)		**		0.26		0.24		(.24)				-0.04		0.33		(.33)				0.26		0.24		(.24)

		# of Unions		-0.02		0.02		(.02)				-0.02		0.02		(.02)				0.03		0.06		(.06)				0.06		0.06		(.06)				0.03		0.06		(.06)

		Employee Growth (log)		0.02		0.20		(.20)				0.02		0.19		(.19)				0.96		0.62		(.62)				0.42		0.89		(.89)				0.94		0.63		(.63)

		Firm Size (log)		0.10		0.04		(.04)		**		0.09		0.03		(.03)		**		0.11		0.10		(.10)				-0.08		0.16		(.16)				0.12		0.10		(.10)

		Not Aust/NZ		-0.02		0.07		(.07)				-0.03		0.07		(.07)				-0.11		0.18		(.18)				0.08		0.22		(.22)				-0.10		0.18		(.18)

		Constant		5.80		0.20		(.20)		***		4.65		0.29		(.29)		***		16.66		0.58		(.58)		***		18.57		0.96		(.96)		***		17.06		0.83		(.83)		***

		n		834

		R-square		0.09

		Time of Adoption		0.07*		0.03		(.03)		*		1.09***		0.19		(.19)		***		-0.10		0.09		(.09)				-0.38***		0.11		(.11)		***		-0.47		0.53		(.53)

				(.03)								(.19)								(.09)								(.11)								(.53)

		Time of Adoption ^ 2		0.00								-0.19***		0.03		(.03)		***		0.00								0.00								0.07		0.10		(.10)

												(.03)																								(.10)

		Technology		0.17***		0.04		(.04)		***		0.17***		0.04		(.04)		***		0.61***		0.10		(.10)		***		0.55***		0.12		(.12)		***		0.61***		0.10		(.10)		***

				(.04)								(.04)								(.10)								(.12)								(.10)

		Operating Unit		0.19*		0.08		(.08)		*		0.15*		0.08		(.08)		*		0.10		0.23		(.23)				-0.17		0.33		(.33)				0.11		0.23		(.23)

				(.08)								(.08)								(.23)								(.33)								(.23)

		Subsidiary		0.23**		0.08		(.08)		**		0.22**		0.08		(.08)		**		0.26		0.24		(.24)				-0.04		0.33		(.33)				0.26		0.24		(.24)

				(.08)								(.08)								(.24)								(.33)								(.24)

		# of Unions		-0.02		0.02		(.02)				-0.02		0.02		(.02)				0.03		0.06		(.06)				0.06		0.06		(.06)				0.03		0.06		(.06)

				(.02)								(.02)								(.06)								(.06)								(.06)

		Employee Growth (log)		0.02		0.20		(.20)				0.02		0.19		(.19)				0.96		0.62		(.62)				0.42		0.89		(.89)				0.94		0.63		(.63)

				(.20)								(.19)								(.62)								(.89)								(.63)

		Firm Size (log)		0.10**		0.04		(.04)		**		0.09**		0.03		(.03)		**		0.11		0.10		(.10)				-0.08		0.16		(.16)				0.12		0.10		(.10)

				(.04)								(.03)								(.10)								(.16)								(.10)

		Not Aust/NZ		-0.02		0.07		(.07)				-0.03		0.07		(.07)				-0.11		0.18		(.18)				0.08		0.22		(.22)				-0.10		0.18		(.18)

				(.07)								(.07)								(.18)								(.22)								(.18)

		Constant		5.80***		0.20		(.20)		***		4.65***		0.29		(.29)		***		16.66***		0.58		(.58)		***		18.57***		0.96		(.96)		***		17.06***		0.83		(.83)		***

				(.20)								(.29)								(.58)								(.96)								(.83)

		n		834								834								467								275								467

		R-square		0.09								0.13								0.14								0.18								0.14

		Table 2 OLS Regressions of Time of Adoption on Conformity														Note - the trailing spaces didn't go into word, so you do have to do the formatting in word.

				Factory Operations						Benchmarking

				2A		2B		2C		2D		2E

				Main Effect		Quadratic		Main Effect		Larger Firms		Quadratic

		Time of Adoption		0.07*		1.09***		-0.10		-0.38***		-0.47

				(.03)		(.19)		(.09)		(.11)		(.53)

		Time of Adoption ^ 2				-0.19***						0.07

						(.03)						(.10)

		Technology		0.17***		0.17***		0.61***		0.55***		0.61***

				(.04)		(.04)		(.10)		(.12)		(.10)

		Operating Unit		0.19*		0.15*		0.10		-0.17		0.11

				(.08)		(.08)		(.23)		(.33)		(.23)

		Subsidiary		0.23**		0.22**		0.26		-0.04		0.26

				(.08)		(.08)		(.24)		(.33)		(.24)

		# of Unions		-0.02		-0.02		0.03		0.06		0.03

				(.02)		(.02)		(.06)		(.06)		(.06)

		Employee Growth (log)		0.02		0.02		0.96		0.42		0.94

				(.20)		(.19)		(.62)		(.89)		(.63)

		Firm Size (log)		0.10**		0.09**		0.11		-0.08		0.12

				(.04)		(.03)		(.10)		(.16)		(.10)

		Not Aust/NZ		-0.02		-0.03		-0.11		0.08		-0.10

				(.07)		(.07)		(.18)		(.22)		(.18)

		Constant		5.80***		4.65***		16.66***		18.57***		17.06***

				(.20)		(.29)		(.58)		(.96)		(.83)

		n		834		834		467		275		467

		R-square		0.09		0.13		0.14		0.18		0.14





						2A												2B												2C												2D												2E

				Time of Adoption		0.07		0.03		(.03)		***		2.17		0.03		1.09		0.19		(.19)		***		5.83		0.00		-0.10		0.09		(.09)		0.00		-1.14		0.26		-0.38		0.11		(.11)		***		-3.55		0.00		-0.47		0.53		(.53)		0.00		-0.88		0.38

																		-0.19		0.03		(.03)		***		-5.54		0.00																										0.07		0.10		(.10)		0.00		0.69		0.49

				Technology		0.17		0.04		(.04)		***		4.36		0		0.17		0.04		(.04)		***		4.51		0.00		0.61		0.10		(.10)		***		5.96		0.00		0.55		0.12		(.12)		***		4.44		0.00		0.61		0.10		(.10)		***		5.93		0.00

				Operating Unit		0.19		0.08		(.08)		*		2.4		0.017		0.15		0.08		(.08)		*		1.99		0.05		0.10		0.23		(.23)		0.00		0.45		0.65		-0.17		0.33		(.33)		0.00		-0.53		0.60		0.11		0.23		(.23)		0.00		0.48		0.63

				Subsidiary		0.23		0.08		(.08)		**		2.84		0.005		0.22		0.08		(.08)		**		2.68		0.01		0.26		0.24		(.24)		0.00		1.06		0.29		-0.04		0.33		(.33)		0.00		-0.13		0.89		0.26		0.24		(.24)		0.00		1.06		0.29

				# of Unions		-0.02		0.02		(.02)		0.00		-0.93		0.355		-0.02		0.02		(.02)		0.00		-0.80		0.43		0.03		0.06		(.06)		0.00		0.50		0.62		0.06		0.06		(.06)		0.00		0.86		0.39		0.03		0.06		(.06)		0.00		0.45		0.65

				Employee Growth (log)		0.02		0.20		(.20)		0.00		0.08		0.933		0.02		0.19		(.19)		0.00		0.10		0.92		0.96		0.62		(.62)		0.00		1.54		0.12		0.42		0.89		(.89)		0.00		0.47		0.64		0.94		0.63		(.63)		0.00		1.50		0.13

				Firm Size (log)		0.10		0.04		(.04)		**		2.73		0.006		0.09		0.03		(.03)		**		2.63		0.01		0.11		0.10		(.10)		0.00		1.16		0.25		-0.08		0.16		(.16)		0.00		-0.50		0.62		0.12		0.10		(.10)		0.00		1.18		0.24

				Not Aust/NZ		-0.02		0.07		(.07)		0.00		-0.29		0.77		-0.03		0.07		(.07)		0.00		-0.45		0.65		-0.11		0.18		(.18)		0.00		-0.58		0.57		0.08		0.22		(.22)		0.00		0.38		0.70		-0.10		0.18		(.18)		0.00		-0.54		0.59

				Constant		5.80		0.20		(.20)		***		28.69		0		4.65		0.29		(.29)		***		16.16		0.00		16.66		0.58		(.58)		***		28.82		0.00		18.57		0.96		(.96)		***		19.38		0.00		17.06		0.83		(.83)		***		20.65		0.00

				n		834

				R-square		0.09





		

		fo1b		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.1120552		0.068551						-0.2466556		0.0225451

		fo1c		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.1607785		0.0593609						-0.2773247		-0.0442324

		fo1d		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.0084536		0.0496372						-0.1058916		0.0889844

		fo1e		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.0748145		0.039712						-0.152766		0.0031371

		fo1f		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.2371314		0.0661812						-0.3670705		-0.1071924

		fo1g		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.0638571		0.0479783						-0.1580389		0.0303246

		fo1h		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		0.0836079		0.0435552						-0.0018882		0.169104

		fo1i		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		fopconform		|		-0.2020253		0.0748407						-0.3489983		-0.0550523

		bm3rmean		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		bmkconform		|		0.1450287		0.0199108						0.1058984		0.184159

		bm5rmean		|		Coef.		Std.		Err.		t		P>|t|		[95%		Conf.		Interval]

		bmkconform		|		0.2672454		0.0144574						0.2388325		0.2956582

		Just in Time		-1.63t		-1.63		0.103		-1.63t		t

		Machine Setup Time Reduction		-2.71**		-2.71		0.007		-2.71**		**

		Material/Warehouse Managemnt		-0.17		-0.17		0.865		-0.17		0

		Production Planning / Control		-1.88*		-1.88		0.06		-1.88*		*

		Statistical Process Control		-3.58***		-3.58		0		-3.58***		***

		Preventative Maintenance		-1.33t		-1.33		0.184		-1.33t		t

		Housekeeping		1.92*		1.92		0.055		1.92*		*

		Work Teams		-2.70**		-2.7		0.007		-2.70**		**

		Time Spent by Personnel		7.28***		7.28		0		7.28***		***

		Time Spent by Area		18.49***		18.49		0		18.49***		***





		Table 4		chi2(3)		p>chi2

		Just in Time		0.68		0.88

		Machine Setup Time Reduction		2.94		0.40

		Material/Warehouse Managemnt		2.28		0.52

		Production Planning / Control		9.70		0.02

		Statistical Process Control		0.69		0.88

		Preventative Maintenance		4.46		0.22

		Housekeeping		0.59		0.90

		Work Teams		3.67		0.30

		Time Spent by Personnel		7.91		0.05

		Time Spent by Area		3.86		0.28






