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ABSTRACT 

 

Decision-spaces faced by strategists are unimaginably large and attempts to determine 

optimal strategies for organizations using enumerative methods are impractical. 

Strategists limit the number of options they consider by  creating  simplified mental 

models of the real-world. These models spring from an initial choice of representation 

which embeds the strategist’s opinion of what factors matter; the subsequent selection 

of specific routines operationalizes the representation. This operationalization 

implicitly defines a series of hypotheses as to the relative importance of each element 

of the representation, and as to how the elements of the representation interact. Many 

distinct representations are possible, and many modes of operationalization exist for 

each representation. The utility of each representation and operationalization, will 

alter as the environment against which it is tested, changes. This paper highlights the 

potential of a Grammar metaphor to assist in understanding the process by which 

strategists create and adapt different representations and mental models of the world. 

A recent development in the in the field of computer science, Grammatical Evolution,  

is introduced to illustrate how a Generative Grammar can potentially give rise to 

many mental representations of an environment, but simultaneously limits the range 

of these  
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INTRODUCTION 

Bounded rationality  implies that decision-makers must rely on imperfect cognitive 

representations when analyzing their environment and making decisions (Simon, 

1955). The potential search domain for strategists, the object space of all possible 

choices of strategy, is immense and representations that limit its size (dimension) are 

naturally sought by managers in order to simplify the complexity of the decision 

environment they face (Kauffman, 1993). Before decision-makers can attempt to 

solve a problem or create a strategy, a problem space (Simon, 1996),  structure 

(Wolpert and MacReady, 1995) or representation, must be defined  within which a 

solution will be sought. Some  problem spaces will have more potential than others 

for any given decision.   

 

In this paper, the concept of a representation is decomposed, and a distinction is 

drawn between a representation and a mental model used for strategic decision-

making1. A representation is considered to define the variables which the strategist 

considers as relevant in formulating or adapting a strategy, whereas the 

operationalization of the representation into a mental model for guiding detailed 

decisions on the implementation of a strategy, requires the further definition of the 

relationships between and the relative importance of, these variables2. A one-to-many 

mapping exists between a representation and mental models which are consistent with 

that representation. A mental model  provides a predictive model of action – outcome 

(cause – effect) linkages and can therefore be considered as a ‘mechanism for 

anticipation’ (Holland, 1995: 31) 3. This allows ‘off-line’ evaluation of decision 

alternatives, in contrast to the ‘on-line’ evaluation which occurs when a decision is 

actually implemented. In an organizational setting, both the choice of representation 

and its operationalization into a  mental model is influenced by a range of factors 

including prior experience and organisational culture (Gavetti and Levinthal, 2000). 

The motivation for this paper is that although the importance of mental models and 

representations has been previously recognised in organisational science 

 

(a) Little distinction is drawn between them, and; 

(b) Limited formal attention has been paid to the process by which new 

representations are created, or existing representations adapted 

 

In the latter case, what might limit the ability of an organization to create new 

possibly superior, representations? This paper, inspired by the novel framework of  

Grammatical Evolution (O’Neill and Ryan, 2001), draws attention to the concept of a 

‘Generative Grammar’ and illustrates how it can cast light on the processes of 

creation of representations of the world, and the associated mental models which  

operationalize these.  

 

A Grammar is broadly defined as ‘a set of rules that can be applied to produce a set 

of structures’ (Mitchell, 1996: 73).  A Grammar is generative in the sense that many 

distinct structures can result from a single Grammar. The Grammar metaphor has 

been previously applied to organizational theory (Pentland and Rueter, 1994; 

Pentland, 1995; Nooteboom, 2000).  Pentland (1995: 542) characterizes a Grammar as  



 3 

 

‘… [it] describes a (potentially infinite) set of patterns in terms of a finite 

lexicon and a finite set of rules or constraints that specify allowable 

combinations of the elements in the lexicon.’ 

 

In language Grammars, the patterns correspond to sentences, the lexicon to words, 

and the constraints are represented by the syntax. Grammars are considered as 

generative, as they provide a framework for generating new patterns; in English, the 

Grammar can combinatorially generate an very large set of sentences from a finite 

lexicon and finite syntax.  Operationalizing a Grammar model requires the definition 

of the elements of the relevant lexicon  and needs assurance that this definition 

accords with the definition of the syntax (Nooteboom, 2000).  There are many ways 

that these components could be defined. One definition is provided by Pentland 

(1995: 544) who translates the Grammar metaphor from a language to an 

organizational setting as follows  

 

Language    Organization 

Lexicon   moves 

Syntax   routines, performance programs 

Sentences    processes, transactions 

 

The meaning ascribed in this taxonomy to ‘moves’ is illustrated by an empirical 

application of the framework by Pentland and Rueter (1994)  where the ‘moves’ 

corresponded to micro-units of work tasks, which can be amalgamated to create 

organizational routines. 

 

To anticipate the conclusions of the paper, a Grammar metaphor when combined with 

an evolutionary metaphor, can  be used to conceptualise the process by which 

representations and mental models are created and adapted. Different choices of 

Generative Grammar can result in different initial representations and different 

adaptive trajectories for representations and resulting mental models. It is suggested 

that decision makers typically work within a given Grammar, and only rarely will the 

very nature of the Grammar be questioned or examined. The imposition of a Grammar 

as a mediating structure between the infinity of strategic possibilities and the subset of 

these considered by a strategist, provides a powerful conceptual model for considering 

the process of the creation and adaptation of strategy over time.  

 

These arguments are not framed solely within a  cognitivistic perspective, that ‘mind’ 

is an internal, private thing or process. Rather they are framed in a social context, as it 

is believed that ‘mind’ (or intelligence) is social. Strategising takes place in a socially-

constructed environment, wherein individual strategists are impacted by the actions of 

other strategists and where they can see the results of the alternative strategic choices 

of others. The implications of this are that the thought processes of strategists are 

affected by others. The essence of strategy is social interaction, with customers, 

suppliers and  competing organizations. These interactions entail the transfer of more 

than just raw information 

 

‘In real social interaction, information is exchanged, but also something else, 

perhaps more important: individuals exchange rules, tips, and beliefs about 

how to process the information. Thus a social interaction typically results in a 
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change in the thinking process – not just the contents – of the participants.’ 

(Kennedy, Eberhart and Shi, 2001:xv). 

 

A parallel evolutionary argument is posited, that at any point in time a variety of 

representations and mental models exist which compete for the attention of strategists. 

As better representations and mental models are found, or as the (selection) criteria 

for judging the relative merits of differing representations and models change, some 

representations and models will flourish and become widely accepted, whilst others 

will diminish in popularity. This process proceeds through the evaluation and 

comparison of feedback on earlier strategic decisions, the imitation of better strategies 

found by others, and individual experimentation by strategists (Kennedy, Eberhart and 

Shi, 2001). 

 

The remainder of this contribution is structured as follows. Initially, a short 

introduction to the Grammatical Evolution framework is introduced to provide an 

illustration of how a Generative Grammar can moderate the process of creation and 

adaptation of strategists representations and mental models. The framework allows a 

clear distinction to be drawn between the search for better mental models within a 

given representation, and the search for better representations within a defined 

Grammar. It also embeds an evolutionary perspective, whereby representations and 

mental models are subject to an evolutionary process. This is followed by a discussion 

of the implications of these ideas for the study of strategic adaptation. Finally a 

number of conclusions are provided. 

 

 

GRAMMATICAL EVOLUTION 

The role of a Grammar in defining and constraining the possible representations and 

operationalizations of these representations in a population of agents, lies at the heart 

of the Grammatical Evolution (GE) framework (O’Neill and Ryan, 2001; Ryan, 

Collins, and O'Neill, 1998). GE is taken from the field of evolutionary computation, a 

branch of computer science which drawing inspiration from the neo-Darwinian theory 

of evolution,  is concerned with the uncovering of good, although not necessarily 

optimal,  solutions to difficult, high-dimensional real-world problems. This task 

initially entails the selection of a suitable representation for the problem, and a search 

within that representation for a ‘good’ operationalisation of that representation (a 

strategy). In evolutionary computation, a populational unit of analysis is adopted, 

wherein each individual in the population consists of a different hypothesis (or mental 

model) concerning the underlying action – outcome linkages. These different models 

compete for survival under a selection process, where the chance of continued 

survival of an individual is determined by their relative success (versus the other 

members of the population) for the problem under consideration (Fogel, 2000). Due to 

selection pressure,  the population of mental models in the population is continually 

adapting to the current environment.   

 

This paper does not attempt to fully describe the GE model, rather a brief non-

technical synopsis is provided. A full description of the model is provided in O’Neill 

and Ryan (2001). The GE model has three primary components 

 

1. A Grammar 

2. A variety  generation process 
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3. Selective retention of novelty 

 

A typical practical application of GE arises in model-fitting. In this task, the object is 

to fit a model (equation) to a set of data, to construct a hypothesis linking cause and 

effect.  The dependent variable is known, but the nature of the relationship between 

this and a set of possible independent variables on which information has been 

collected, is unknown.  Under the GE framework, a Grammar is initially defined. This 

usually consists of a set of possible independent variables, a set of operators  which 

could link the variables together and a definition of what combinations of these 

components are allowed4. As an example, suppose ten explanatory variables are 

included in the Grammar. A wide variety of representations can be constructed from 

these, one which uses all ten variables or a representation which restricts attention to 

perhaps three of the variables. Within any specific representation, a multiplicity of 

mental models may be formed from the selected explanatory variables by linking 

them in different ways using the defined combinatoric operators5. Every specific 

selection of both explanatory variables and linking operators, defines a mental model 

or hypothesis, which  sets out the expected outcome (value of the dependent variable) 

for specific values of the explanatory variables, thereby defining its own landscape 

‘surface’. In a strategic setting, the results of using a particular mental model may be 

the market share captured, the profit earned by an organization or the market value of 

an organization. 

 

The key idea is that the creation of the final mental model is governed by a Generative 

Grammar which limits the range of possible representations which can be created. 

Changing the Grammar changes the representations and mental models which 

strategists can access.  

 

The final two components of the GE model -  variety-generation and selection,  are 

used to iteratively improve the quality of  cause – effect hypotheses (mental models). 

Initially a population of hypotheses are created, perhaps randomly, by selecting 

independent variables and combination mechanisms from those allowed by the 

Grammar. The better of these hypotheses are selected to serve as templates for the 

next generation of hypotheses6, with variety being introduced through partial imitation 

of the better hypotheses by poorer ones, and allowing for the possibility of trial and 

error experimentation in each hypothesis by means of altering individual components 

in a hypothesis (for example, altering the mathematical operator which links two 

independent variables). In essence, GE acts to create a population of hypotheses, each 

representing a model for solving a problem, and then seeks to improve these using an 

pseudo- evolutionary process. The creation and adaptation process is in turn governed 

by a Grammar. 

 

In a population of strategists there may be multiplicities of Grammars, representations 

and mental models. These compete with each other, both internally within the mind of 

an individual strategist, and externally in populations of strategists. The external 

selection environment (the market) rewards ‘good’ strategies with resources, and 

punishes poor strategies by removing resources from them. In the latter case, market 

forces will eventually tend to drive the poorer strategies out of existence. Even 

without exogenous environmental change, payoffs to specific mental models may 

decline over time due to a Red Queen effect (Barnett and Hansen, 1996), as increasing 

numbers of strategists converge on the model or its close variants due to social 
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learning (imitation) by the population of strategists. Over time, this may lead to 

convergence of mental models, as ‘accepted’ ways of doing business emerge and are 

impounded in culture. Kennedy, Eberhart and Shi (2001:xxi) capture the duality 

between social and individual learning 

 

‘Culture and cognition are inseparable consequences of human society. Culture 

emerges as individuals become more similar through mutual social learning.’ 

 

However, complete convergence of mental models is unlikely.  The decrease (or 

destruction) in the ‘value’ of good strategies as they are imitated over time, spurs a 

search for better profit opportunities in a Schumpeterian fashion (Schumpeter, 1934). 

Just as there is a never-ending search for technological innovation, driven by the 

forces of creative destruction, it seems plausible that there is a simultaneous search for 

better Grammars, representations and  mental models of the world by strategists7. This 

search for better strategies, competitive advantage or economic rent, will drive a 

variety creation process.  

 

The GE model provides an interesting framework for considering organizational 

adaptation as it incorporates both a Grammar metaphor and an evolutionary metaphor. 

The utilization of an evolutionary metaphor is not new in a consideration of strategic 

adaptation (Hannan and Freeman, 1977 & 1984), but the addition of a Grammar as a 

governing mechanism on the evolutionary process represents a novel contribution of 

this paper.  

 

Another contribution of the GE model is that it can assist in providing a more robust 

understanding of the Grammar metaphor. Prior applications of this metaphor to 

organizational science has attracted criticism. Nooteboom (2000: 193) offers two 

common criticisms of Grammar models 

 

a. The Grammar metaphor imposes too much rigidity in the sequencing of 

components  

 

b. Structures should be probabilistic rather than deterministic 

 

Each of these criticisms appears to stem from construing the idea of a Grammar 

model from a linguistic perspective. Although this is the most familiar context for 

application of Grammar models, it is argued that it merely represents one application 

of the broad Grammar framework. The GE model by applying a Grammar in a non-

linguistic setting reminds us that a Grammar is just a set of rules governing the 

formation of structures which embed meaning.   The essence of the criticism of 

Grammar metaphors in a strategic setting is that in language, the meaning of a ‘word’ 

is context dependent. In this case, the question arises as to whether it is sensible to 

posit a Grammar for organizational adaptation which assigns unique meaning to the 

resulting strategic ‘sentences’. A contribution of the GE model, is that it provides a 

counter-example of a Grammar-based model, which can generate (mental) models 

which are context dependent, despite using a fixed lexicon. The first criticism falls 

once it can be shown that Grammar models do not necessarily impose a rigid 

sequencing. Under the GE model as described in (O’Neill and Ryan, 2001), it is 

apparent that the mapping of  ‘words’ to sentences is one-to-many. The meaning of a 

specific ‘word’ depends on what has gone before and what comes after it.  It is 



 7 

context-dependent. For example, in an organizational setting, the impact of the 

activity / routine, ‘process transaction’ depends on the context in which it is 

performed, is it a sales transaction; a warranty claim or a purchase?  

 

The second criticism, that alternative results / outcomes should be permitted to occur 

stochastically, is not inconsistent with the idea of a Grammar as demonstrated by GE. 

Although the Grammar is discrete, it can be defined so that the resulting mental model 

are capable of embedding interaction terms, equivalent to if – then conditional 

statements. For example,  a mental model could include an  (implicit) interaction 

term, in that if x action is taken, the expected outcome is a, unless y also occurs 

simultaneously with x (interaction) in which case the expected outcome is z. The 

affect of an interaction term is to  permit alternative predictions within the same 

mental model, depending on the environmental context at the time the strategist 

makes his/her decision.  As mental models adapt over time, based on the experience 

of the strategist, the strength of these interaction terms can alter.  

 
 

 

ADAPTATION OF REPRESENTATIONS, MENTAL MODELS AND 

GRAMMARS IN ORGANIZATIONS 

The ability of organizations to adapt is partly determined by the nature of the 

predominant Grammar within the organization. Selection of representations and 

mental models takes place at multiple levels in organizations. The overall 

operationalized strategy of the organization is the result of the aggregation of the 

individual activities of individuals within the organizational, in turn these are 

impacted by the representations and mental models of individual agents. Even though 

the representations of individuals within the organization may differ, there must be 

sufficient overlap between them, defining a ‘predominant Grammar’,  to allow 

meaningful communication if the organization is to act coherently8. The greater the 

degree of intersection between the mental models, the greater the predominance of the 

resulting Grammar. While a shared ideology (or Grammar) may facilitate coherent co-

ordination, it can  

 

‘… create mental prisons that prevent people from seeing important 

changes….’ (Van den Bosch, Volberda and de Boer, 1999:557) 

 

Senior management can impact on the population of representations and models 

within an organization through policies for employee recruitment, socialization and 

reward structures (Gavetti and Levinthal, 2000).  The adaptation process can be 

intentionally influenced, by selecting differing forms of organizational structure 

(Boeker, 1989). Organizational structure plays a role in determining which employees 

interact, and therefore which representations and mental models interact. 

Organizational designs such as functional or matrix, vary in the degree of formal 

interaction between employees. 

 

Grammars permit diversity whilst simultaneously constraining the representations and 

mental models available to strategists. A rigid, limited-choice Grammar, will tend to 

produce strategic inertia in an organization, rendering it susceptible to elimination if 

the environment changes significantly. Conversely, a limited Grammar may ease the 

task of searching for a ‘good’ mental model within the set of models available under 
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that Grammar, as a constrained set of possibilities exist for strategists to consider. A 

Grammar with an abundance for choices of representations, and means of 

operationalizing those representations, provides greater possibilities for strategic 

adaptation, but places greater demands on the strategists’ search capabilities to 

determine which of the mental models is best.  Hence, the selection of a Grammar for 

an organization entails a trade-off between easing the current search task of the 

strategist, at the possible expense of constraining future adaptation. The flexibility of 

Grammars will likely vary between organizations, depending on factors such as 

culture, diversity of employees and the internal organizational structure. 

 

In an organizational setting, Grammars will tend to remain stable over time. 

Grammars consist of a repository of ‘allowable rules’ for choosing explanatory 

variables and means of linking these variables. These rules derive from many sources, 

including the competition archetype in the economy, socially acceptable ways of 

doing business, and the influence of business education. These cultural influences, 

within which individual organizations operate,  are likely to adapt slowly (Belew, 

1990).  For individual organizations, shifts to a new Grammar, even one which 

appears to offer superior potential, is not without danger.  The current 

operationalization of strategy may be inconsistent with the new Grammar, requiring 

the selection of a new representation and means of operationalizing that 

representation. This will tend to negate the value of past experiential learning (Gavetti 

and Levinthal, 2000). In comparison, the adaptation of the current operationalization 

of strategy within the current representation, is less likely to completely negate the 

value of past experience. Even in cases where there is pressure for strategic change, 

perhaps because current and anticipated organizational performance is deemed 

unsatisfactory, initial attempts at adaptation may concentrate on improving the 

operationalization of the current representation, or more drastically, the alteration of 

the representation itself. The ease with which a representation, and an 

operationalization of a given representation can be altered are likely to differ, with the 

former proving more problematic. This idea finds resonance with the beliefs of the 

population ecology school of strategic management, that organizations find it difficult 

to make substantial alterations to their strategy, with external selection processes 

swamping internal adaptation processes (Hannan and Freeman, 1977, 1984; Carroll 

and Hannan, 1995; Burgelman, 1991). Another reason to suppose that Grammars are 

rarely challenged with organizations, is that all but the most restrictive Grammars 

permit a variety of strategies, hence substantial strategic adaptation is likely to be 

possible within current Grammatical constraints. Only when drastic adaptation is 

required, will a substantial redefinition of a Grammar be required.  

 

The posited stability of Grammars does not imply that they must be invariant over 

time, nor that all members of a population of strategists must be using the same 

Grammar. Over long time periods, it could be expected that the Grammar within 

which strategists operate will alter.  Once a clearly superior Grammar arises, it may 

spread across the population of strategists in an industry through a diffusion process, 

either through imitation, or through a birth-and-death process, wherein organizations 

which persist with outdated Grammars perish.  

 

 



 9 

CONCLUSIONS 

This paper employs a  combination of a Grammar and an evolutionary metaphor to 

conceptualize the process of creation and adaptation of different representations and 

mental models of the world. The choice of Grammar permits the creation of a 

multiplicity of mental models, and simultaneously acts as a constraint on the process 

of their creation. The range of possibilities open to a strategist depends on the 

flexibility of the Grammar within which the strategist operates. The illustrative 

framework provided by Grammatical Evolution  allows a clear distinction to be drawn 

between the concept of a representation and that of a mental model, and also embeds a 

mechanism for adaptation within a Grammar. The framework provides a lens which 

can be used to distinguish between three processes of adaptation 

 

(a) Adaptation within a representation (between mental models) 

(b) Adaptation between representations 

(c) Adaptation between Grammars 

 

The mechanisms of, and risks associated with, each of these are likely to vary. The 

different processes of adaptation link to the concept of absorption capacity, the ability 

of an organization to evaluate, assimilate and apply novel external knowledge (Cohen 

and Levinthal, 1990). The form of adaptation required to absorb novel knowledge will 

depend on whether it can be incorporated by means of an alternative 

operationalization of the organization’s current representation through an adaptation 

of its current mental model, or whether it requires the adoption of a new 

representation whose set of possible operationalizations can encompass the new 

knowledge. In the latter case, the new representation may be within the possibilities 

allowed by the Grammar governing the organization or in a more extreme case, may 

require the alteration of the Grammar itself before the organization is capable of 

incorporating the novelty in its set of strategic hypotheses.  

 

If a Grammar is flexible, it may include a wide range of potential explanatory 

variables and model forms, thereby permitting the creation of a wide variety of mental 

models for strategists. Conversely, if a Grammar is narrowly defined, fewer mental 

models are available to strategists. Inflexible Grammars pose obvious dangers in 

times of rapid environmental change, as they constrain the ability of  strategists to 

perceive alternative strategies and therefore constrain attempts to adapt. In addition, 

the framework provided by Grammatical Evolution incorporates the possibility of 

both individual and social learning, and allows that the resulting representations and 

mental models are subject to an evolutionary process. In a population of strategists 

there will be multiplicities of Grammars, representations and mental models. These 

compete with each other, both internally within the mind of an individual strategist, 

and externally in populations of strategists.  

 

The GE model points out that a Grammar metaphor can be combined with an 

evolutionary metaphor, whereby the Grammar serves as a governing mechanism on 

the evolutionary process. Although a considerable literature exists which considers 

the application of an evolutionary metaphor to  strategic adaptation (Hannan and 

Freeman, 1977), it is believed that this contribution represents the first attempt to link 

Grammar and evolutionary metaphors to construct a framework for considering the 

process of strategic adaptation.  
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In this initial work, no attempt has been made to operationalize this combined 

framework and this represents the next step in order to empirically apply the 

framework to real-world processes of strategic adaptation.  Although this is no trivial 

task (Pentland, 1995), the potential research avenues include:  

 

• What forms of Grammar are best for both short and long-term strategic 

adaptation? 

 

• By allowing a  distinction to be drawn between Grammar-based and strategic-

based distance metrics between organizations, insight can be obtained on the 

process of industry evolution and the impact of technological innovation. Is 

long-term diversity of organizational performance (and organizational 

survival) better explained by inter-organizational Grammar diversity, or by the 

strategic distance between organizations? 

 

• Within individual organizations, the Grammar concept offers the potential to 

assess the degree of diversity of ‘world-view’ between strategic agents. This 

could provide insight into the linkage between intra-organizational Grammar 

diversity and organizational performance 

 

Endnotes
 

1 A similar multi-level decomposition is suggested by Birchenhall, Kastrinos and Metcalfe (1997:378), 

who note that  ‘Each organisation operates with rules which filter certain information from the outside 

world, its representation of reality, which is always a subset of what is available as must be any 

cognitive map.’. 
2 Gavetti and Levinthal (2000) provide an example where ‘lean production’ is a  representation, which 

is operationalized through the choice of specific ‘routines’ (Nelson and Winter, 1982). The choice of 

particular routines out of the set of all possible routines, implies the existence (perhaps at an intuitive 

level) of a model relating the variables in that representation. It is acknowledged that this perspective 

assumes that cognitive activity is executed through computation in mental models. However, a crucial 

argument in this paper is that these models adapt as a result of both individual and social learning. The 

social aspect of learning means  that many elements of mental models do not need to be independently 

discovered by an individual, but instead are subsumed into the model through processes of imitation 

and the affect of cultural influences. This allows ‘no-trial’ leaning  (Bandura, 1986). 
3 Mental models are  defined by Foster and Kaplan (2001:44-45) as ‘the core concepts of the 

corporation, the beliefs and assumptions, the cause-and-effect relationships, the guidelines for 

interpreting language and signals, the stories repeated within the corporate walls’. 
4 A simple example would be the definition of mathematical operators which could either link the 

independent variables together, or utilize the independent variables as an input to produce an 

intermediate result. Operators could include  +,-, log, tan. The Grammar could also be defined in order 

to prohibit certain structures of these which have no meaning – for example the combination log+tan.  
5 The mental model may also embed multiple instances of each variable. Depending on how the 

Grammar is defined,  any level of interaction effects could also be included, as could non-linear 

combinations of the variables. 
6 In a problem-solving application of the GE, the quality of a solution is determined against the 

objective function which the decision-maker is attempting to maximize or minimize. In a strategic 

setting, the quality of a hypothesis is judged by feedback from the market. 
7 An example of this process was provided by the diversity of business models suggested for e-

Commerce firms in the late 1990s. These business models, underpinned by novel representations and 

mental models, produced a diverse set of strategic hypotheses which were tested in the real-world. 

Many of these failed and were weeded out of the population of strategy models. 
8 In the context of product design, Baldwin and Clark (2000:115) suggest that the design team must 

‘speak’ a common language if the process is to operate effectively, and they note that ‘…a shared 

technical language is the first guidance technology.’. 
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