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Abstract

A decision making model, in the tradition of the “garbage can” and its variants, is introduced. The model incorporates concepts from research into the power-political model of organizational decision making. Critical dependencies at the core of the power-political model drive an organizational communications network. This network, in turn, is the principal determinant of the outcomes of political activity. The objective is to extend previous explications of the garbage can by putting some real substance into the problems, decision alternatives and actions facing problem solvers. An instance of the model has been implemented as a management game based on an information systems integration initiative.

1.  INTRODUCTION
In the years since Cohen, March and Olsen (CMO) first presented the garbage can model of organization decision making (CMO, 1972), the many scholars who have contributed to the further development of the model have exhibited admirable restraint in avoiding the more obvious puns etc. suggested by the metaphor. Happily, we do not feel bound by any such constraints of good taste and offer only the one (feeble) excuse in defence of our paper’s title: specifically, it is a testament to the significance of the CMO contribution to organization and management theory (OMT) that their model has both endured for so long and has attracted so much interest.

Even in the most modern, forward-thinking and entrepreneurial organizations, most decision making activity conforms to the bureaucratic model. This is hardly surprising. After all, once the rules that underpin an organization activity or decision are established, why not formalise them and utilise them in procedures, policies and guidelines? This certainly makes more sense than going back to first principles every time a new decision must be made (e.g. on a travel claim entitlement). Hence, in spite of the disdain and invective commonly directed at “bureaucracies” (usually government agencies and older, large established companies) the bureaucratic model has (and continues to) serve us well.

If in doubt, consider the information systems (IS) that increasingly dominate organizational life. In essence, these are the computerised implementation of organizational rules and, consequently, a functional specification is generally a formal specification of these rules. Interestingly, IS have served to highlight what OMT scholars have known for some time - namely, that a degree of ambiguity is inevitable in organizational life and, in some respects, is even necessary (Pfeffer, 1981: p.91). Consequently, IS developers are often confronted with the following dilemma: namely when ambiguity is encountered, failure to remove it will almost certainly lead to later problems. On the other hand, attempts to rationalise ambiguity may often lead to even more significant problems. Oftentimes this takes the form of parties battling to protect their turf, as garphically illustrated by deMarco (1997: p.215) in his very entertaining novel on IS project management:

The spec has to be ambiguous. It can’t commit itself ---. Each unambiguous statement  on the subject would be a red flag to one or more of the parties, because it can only be unambiguous by choosing among their conflicting needs to own the data. ---They would have to commit themselves to come down on one side or other of the conflict,  and then they would have been eaten alive by the other side.

Ambiguity, along with environmental change, new technology, regulatory activity and many other factors may make old rules obsolete. In these cases, more fundamental decision making methods are required. Perhaps, many of us would be more comfortable if these were all in the classic, rational tradition (Taylor, 1911) where: i) decision alternatives, constraints and consequences are known; ii) consequences are evaluated in terms of well-defined objectives; and iii) the best alternative is established and chosen. Over the years, however, this view of the rational organization has been consistently eroded. In particular, researchers have focused attention on the bounded rationality of decision makers (Newell and Simon, 1972), their self-interest (Pfeffer, 1981 and 1992) and the fact that “constraints, alternatives and implications of organizational action are often opaque, preference orderings are inconsistent, and decision rules are poorly understood” (Masuch and LaPotin, 1989: p.40).

Among the many OMT modelling efforts that have attempted to take account of these factors, one of the most influential contributions is CMO’s garbage can metaphor. CMO view:

.. a choice opportunity as a garbage can into which various kinds of problems and solutions are dumped by participants as they are generated. The mix of garbage in a single can depends on the mix of cans available, on the labels attached to the alternative cans, on what garbage is currently being produced, and on the speed with which garbage is collected and removed from the scene (CMO, 1972: p.2).

Thus, from this perspective, an organization can be viewed as largely independent streams of choice opportunities looking for problems, problems looking for decision situations, solutions looking for problems to which they might attach themselves and decision makers looking for (or avoiding) work. Decisions, made when elements of all four streams come together, are of three styles: i) resolution, where a problem is worked through until it is solved (the style which most closely matches rational choice decision making methods); ii) oversight, where decisions that don’t really address any problem are made; and iii) flight, where persistent, unsolved problems move from one decision making arena (garbage can) to a new, more attractive choice opportunity. Solutions are only really effective when the first of these styles (resolution) is employed.

CMO implemented their model as a Fortran computer program and used it to simulate and analyse some interesting properties of emergent decision making processes (CMO, 1972). Their work aroused a great deal of interest and a number of extensions to the garbage can were modelled and implemented through the remainder of the 1970s and 1980s. Warglein and Masuch (1995: pp. 18-23) present a summary of the more significant of these developments and note that all models share a decision making strategy based principally on numerical algorithms. In order to extend the simulation capabilities of the garbage can and to overcome problems experienced with the numerically-based models (including a lack of model clarity and transparency, and the application of many simplifying assumptions), Masuch and LaPotin (1989) adopted a modelling approach based on artificial intelligence (AI) techniques. Their implementation represents a significant advance, as it allows the explicit (and largely) declarative representation of organization structures, issues and problems, actors' attributes and feasible decision alternatives.

Here, we present further extensions to the garbage can model in an effort to improve its utility as an analysis tool and as a decision making and pedagogical aid. We focus particularly on organization structure and communication, problem content and action alternatives, and do so within a power-political framework. We employ much of the original CMO model and our use of AI techniques is very much in the tradition of Masuch and LaPotin (1989). We also draw heavily on the the particular interpretation and representation of organizational power presented by Pfeffer (1981 and 1992). Our choice of model focus was informed by what we perceived to be a lack of any real “meat” in the problems, decision alternatives and communications structures used to explicate previous representations of the garbage can and its variants.

In the following section we present some theoretical background on organizational decision making. We also argue the case for the centrality of the power-political paradigm within the garbage can tradition. We then introduce our particular variant of the garbage can model and thereafter, in Section 4, we present an example of the application of our model. Concluding comments are presented in Section 5.

2.  ORGANIZATIONAL DECISION MAKING
Studies of decision making have ranged across a wide array of disciplines, paradigms, theoretical perspectives and methodologies in organization studies, often eliciting conflicting approaches to central tenets of rationality, coping with uncertainty and complexity, and, to varying degrees, have attempted to uncover the real issues of power and organizational politics involved in the process. The traditional emphasis on management concern with rational decision making exists still within the theoretical paradigm of quantitative analysis (Render and Stair, 1997). More recent writers have followed March and Simon (1958) in exploring alternatives to the assumptions of rationality in decision making and the nature of the process in increasingly uncertain times. Not surprisingly today, many have invoked concepts of emotion and intuition (see, for example, Fineman, 1993). Others have focused on the struggle for political action, conflict, negotiating, bargaining, suppression, and the pursuit of supremacy and power in decision making processes. In addition, they have highlighted non-decisions, expertise, access to information, agenda setting and participation in decision making as critical issues for consideration (Miller et al., 1996).

It is little wonder then that this seems to have prompted renewed interest in the perceptive garbage can model of decision making in organized anarachies of CMO (1972). In this model, there is clear recognition of real complexity and of the fact that many decisions are not based on simple, linear, rational processes. Proponents of the garbage can and many of its variants (see, for example, Prietula et al., 1998) argue that, despite the seeming irrationality that appears characteristic of much organizational activity, many sensible and reasonable decisions are made. Moreover, while chance plays some part in this, it is not the prime driver. That is, there is some kind of alternative logic that underpins this seemingly chaotic behaviour.

Warglien and Masuch (1995: p.6) contend that it is “patterns of interaction” that are at the core of this alternative logic. Thus, organization structure (formal and informal) is a major driver of all variants of the garbage can - from the original CMO model (based on numerical algorithms and implemented in Fortran) to the more recent network learning model of Warglien (1995) (represented and implemented using advanced neural network technology). We don’t deny the importance of the formal organization structure (and take it into account in our model) but see organizational power as a major determinant of the informal communication network. That is, power, derived from critical dependencies, will have a major impact on parties’ levels-of-access to each other and on the outcomes of political activity. Parties’ credibility will increase or decrease depending on these power play outcomes and these, in turn, will have a further impact on the communication network.

We do not view the organized anarchy and power-political models as being separate and mutually exclusive. In fact, we see considerable overlap between the two models. In particular: i) both models assume the absence of any overarching goal or, even if such a goal exists, decisions taken will not necessarily be consistent with the attainment of that goal; ii) the organized anarchy model assumes unclear technology and processes, while the power-political model assumes widely differing views on technology and processes (often leading to ambiguity and confusion - i.e. a lack of clarity); and iii) fluid participation in decision making is characteristic of both models. Fluid participation, in turn, is largely driven by the communication network, and the power source distribution within an organization is a major determinant of the informal communication network. The key feature that distinguishes the two models is intention: specifically, in organized anarchies, events are not dominated by intention while, in power-political situations, actors do have preferences (which are liable to be pluralistic, inconsistent and, oftentimes, very different from stated organization goals). However, even here the distinction is not as clear-cut as might at first appear. That is, preferences in a power-political environment do often change substantially over time, stated preferences are frequently rationalised after decisions have been made and, regardless of preferences, chance is also a determinant of the outcomes of political activity (as it is in organized anarchies).

Thus, we see our approach of embedding specific power-political decision making detail within a garbage can framework as a quite legitimate perspective to take. In essence, the power-political component infuses both content and context into the garbage can, thereby enriching it. We see the major test of our model as its usefulness as a pedagogical and decision modelling and analysis aid. We trust the reader might gain a better understanding of these potential uses after having read the description of our model and its implementation, plus the example of its application, presented in the following two sections.

3.  AN EXTENDED GARBAGE CAN MODEL: GRETA

Greta is a computerised implementation of our particular variant of the Garbage Can model, first introduced in (CMO, 1972).

CMO’s procedural representation of decision makers through numerical algorithms mean they are only represented implicitly in the model. As noted by (Masuch and LaPotin, 1989: p.42), an “additive energy” and further simplifying assumptions, related to problem solvers’ capabilities and the allocation of problems to choices, mean that decisions are made when an organization musters enough (collective) energy to remove a problem from the scene - “…not unlike the interaction of supply and demand in the marketplace”. Most real-world problems do not present decision makers with a continuous problem space and, instead, require symbolic data structures, inference, search strategies and pattern matching. In addition, Masuch and LaPotin endow their actors with various attributes, including: bounded rationality (where decisions are “satisficed” rather than optimised); aspiration levels (determined by prior experience); basic skills; motivation; and commitment (to other actors and the organization). However, problems are either not represented explicitly (as in the CMO numerical modelling tradition) or are very routine and more suited to bureaucratic methods. For example, Masuch and LaPotin represent problems as issues but the only concrete instance they quote is memo preparation, involving the skill set {draft, type, edit, approve} - activities that hardly display the uncertainty, problematic preferences, unclear technology and fluid participation characteristic of organized anarchies.

A distinguishing feature of our approach is that Greta users play the part of change agents and are faced with a non-trivial problem which they must resolve by choosing appropriate tactics to deal with power-political issues associated with the problem. Many tactics can be associated with a single problem. During each (simulated) period a selected tactic is invoked by the user. Parties may be involved in issues arising from many tactics and the one tactic may involve many parties - represented as a pti (party-tactic involvement) relationship. There is a link from pti back to selected tactic, so that all parties involved in the resolution of a specific tactic may be derived. A selected tactic may succeed or fail (the outcome). The result depends partly on chance but also on both the level-of-access that parties have to each other and on the general attitude to the tactic (derived from attributes of pti entities). LOA (Level-of-access) is an attribute of a ppi (party-party involvement) relationship, the value of each involvement being determined largely by: i) an initial value; and ii) tactic outcomes, linked to loa-variants and attitude-variants, which are, in turn, applied to ppi and pti relationships at the completion of each simulated period (an attribute of a selected-tactic entity). Finally, a pri (party-role involvement) relationship is used to represent the fact that each party may play a number of roles (i.e. occupy a number of organization positions) during the course of a simulation.

From a process-oriented view, the Change Agent’s aim should be to raise his or her mean access level to a point where a selected tactic is likely to succeed. When this occurs, access levels will generally increase and the converse also applies. Failure to get the necessary parties together following a tactic selection will also result in a decrease in Change Agent access levels. During the simulation, users may retrieve the latest details on access levels. As a general rule, selection of a tactic where access levels are low is not recommended. However, as noted by Cohen (1995), there are circumstances (where rewards are extremely high) where a decision maker may be justified in taking significant risks of this sort. In general, high level-of-access values and tactic success rates indicate that a sound change management strategy has been employed.

Once a tactic is selected, the probability that involved parties will actually meet to resolve the issues involved depends principally on the strength of ties between the involved parties (levels of access) and the number of parties involved.

CMO simulate communications and organization structures by means of  decision structures and  access structures. These constrain the access of parties and problems to choice opportunities. For example, the following access and decision structures simulate classical hierarchical decision making where “important” parties deal with important problems, and where important parties have greater access to problems than those lower in the hierarchy (parties and problems with lower numbers are considered important).

	ACCESS STRUCTURE

	DECISION STRUCTURE

	
	Choice Opportunity
	
	Choice Opportunity

	
	1
	2
	3
	4
	5
	
	
	1
	2
	3
	4
	5
	

	                1
	1
	1
	1
	1
	1
	
	                1
	1
	1
	1
	1
	1
	

	                2
	0
	1
	1
	1
	1
	
	                2
	0
	1
	1
	1
	1
	

	Problem    3
	0
	0
	1
	1
	1
	
	Party        3
	0
	0
	1
	1
	1
	

	                4
	0
	0
	0
	1
	1
	
	                4
	0
	0
	0
	1
	1
	

	                5
	0
	0
	0
	0
	1
	
	                5
	0
	0
	0
	0
	1
	


Table 1: The CMO representation of communications and organization structures.

Masuch and LaPotin (1989) define their organization structures in terms of a communications network of ties between parties. They allow for informal communications, so that non-hierarchical, circular or other communications patterns excluded from the classical Weberian hierarchy are permitted. However, the sociomatrices they employ to represent ties merely indicate the presence or absence of a connection (as with the CMO approach illustrated above) when there is often a real need to specify: i) connection strength; ii) connection enablers (notably, surface level power sources); and iii) the value that individual parties place on specific connections. Also, in specifying authority-based communications, superiors may assign tasks to subordinates but not vice versa. This appears to be simplistic, unrealistic and limiting.

Communication between parties can, of course, be both formal and informal. In our model, formal communications are based on lines of command, as exhibited in our management game organization structure (see Figure 1). The level of informal access that party x has to party y depends mainly on x’s credibility with y. Credibility, in turn, is based on y’s interpretation of previous encounters with x and dependencies derived from power sources: notably, provision of resources, which can include funds, equipment, information expert knowledge, as well as prestige, personal attributes, rewards and sanctions, empathy and friendship.

An initial, informal tie strength, InfAxsxy, must be declared for each pair of parties (in both directions). The scale used is 0-1, a strong tie is 0.8, an average tie is 0.6 and a weak tie is 0.4. Initial assignments will vary from case to case but we assume that informal ties will, to some extent, reflect the formal communications network. Specifically, we employ the following heuristics:

· line managers have good access to all their reports regardless of level;

· parties have good access to their immediate supervisors, average access to line managers one level removed and weak access to all other parties; and

· all direct reports to a single line manager have good access to each other.

For the most part, these rules are reflected in the initial access level assignments for our game. Note, however, that the particular case study on which the game is based demands that a number of exceptions be made. For example, party 1 (the Change Agent) has very weak access to party 4 (the GM Operations), and very weak (mutual) links have been specified between the Billing and SO Project Managers (parties 7 and 8). Finally, it should be noted that specified, informal ties are between parties and not positions (roles).

At any time period, t, the level of access (informal) is simply the average of the values of the ties between parties occupying positions involved in the issue under consideration. Thus:

 EQ LoaInf\s\do(t) = [ EQ \i\su(i=1,n, )

 EQ \i\su(j=1,n,InfAxs)\s\do(ij) / EQ P\s(n,2) 

 EQ ]\s\do(t) 
where  EQ P\s(n,2)  is the total number of ties.

The informal access level is calculated at the beginning of each simulated period and stored in the current_loa_inf slot of the tactic frame. Demons and rules are attached to this slot, such that each time the slot is updated these will be automatically invoked in order to factor in the impact of: i) the formal communications network; and ii) the number of positions involved.

We account for formal communications network effects in a relatively unsophisticated way. Our basic assumption is that, if senior executives are involved in issue resolution, then the likelihood of other parties participating will increase. Hence, the level of access (formal and informal) at time t is specified as:

Loat = LoaInft + (1 - LoaInft)(L - max(L))/L

where L is the maximum number of levels in the organizational hierarchy and max(L) is the highest level that has a position involved in resolution of (the current) issue. The rule-based and data-driven programming approaches that underpin our application architecture greatly facilitate future extensions to cope with more complex access strategies.

While, up to a certain point, a group’s problem solving ability improves with increased size (Robbins, Bergman and Stagg, 1997), a key moderating variable is the degree of difficulty involved in getting large numbers of people together. Thus, the level of access varies inversely with size. Specifically, our revised level of access,  EQ Loa\s(',t) :
· is 1 (100%) when only 1 party is involved;

· is increased by (1-Loat)*0.5 where 2-3 parties are involved;

· is unchanged where 4-5 parties are involved; and

· is decreased by 10% where 6 or more parties are involved.

The Greta architecture is specified in detail in (McGrath and More, 2001). Briefly, our system consists of generic and case-specific components. The generic component was derived from the garbage can literature and can be applied to any area of organizational life where the concepts that underpin this model appear to be both relevant and useful. Specific applications within these areas represent cases and, for each case, Greta must be customised with concepts and facts taken from the domain (and specific problem) under investigation. To a large extent, this involves specifying: i) access levels between parties; ii) parties’ attitudes to tactics; and iii) details of actions to be taken when specific tactics succeed or fail.

The software platform we employed for our prototype implementation was the Flex(  expert system shell (from LPA Associates). This allowed us to take advantage of object-oriented concepts and techniques, as well as declarative, non-deterministic, rule-based programming. More recently, we have ported our prototype to Macromedia Director(, enabling us to utilise the advanced multimedia capabilities of that software platform. We shall illustrate just how we have taken advantage of these features in the following section.

4.  EXAMPLE: A MANAGEMENT GAME
As noted previously, a major impetus for the development of our Greta model was our desire to employ it as a platform for the development of computer-based, management games. The first of our games dealt with power-political issues associated with the integration of information systems and we have utilised it to good effect in both (final-year) undergraduate and postgraduate courses. This particular game was derived from earlier research into a major strategic information systems planning (SISP) study undertaken at a large Australian company within the utilities sector (which we shall call Gigante Corporation). An account of this (largely unsuccessful and expensive) exercise has been reported in (McGrath, 1997).
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Historically, within Gigante, information systems were sponsored (and “owned”) by functional areas. Almost inevitably, this led to a situation where there were major inconsistencies between the data of different systems and considerable data redundancy (Martin, 1982). In addition, Gigante’s core systems had been developed using a variety of DBMS platforms. The net result was an inflexible IT architecture, considerable waste, excessive costs and perhaps, most importantly, managers did not trust their systems sufficiently to utilise them when making major decisions. Consequently, the SISP study team’s central recommendation was that Gigante’s existing, fragmented set of systems should be migrated to a data-centred, integrated IS environment, underpinned by standard application and processing architectures. One of the highest priority projects identified within the strategy was the replacement of the existing Service Orders (SO) and Billing systems with a single Customer Support System (CSS).
The relevant portion of Gigante’s organization chart is illustrated in Figure 1. The Change Agent position was established as a direct result of the SISP exercise and the occupant was made responsible for facilitating the implementation of strategy recommendations and projects. Importantly, although the Change Agent reported directly to the Chief Executive Officer (CEO), the position had no direct line control over any of the other positions within the structure. Note also, the dotted lines from the General Manager Operations (GMO) and the General Manager Finance (GMF) to the SO and Billing Project Managers respectively. These indicate that, while all technical systems’ activity was undertaken within the Information Systems Department (headed by the Chief Information Officer - CIO), system owners (the GMO and GMF) were responsible for all major system decisions - e.g. those relating to funding levels and the establishment of maintenance and enhancement priorities. The third GM, the General Manager Marketing (GMM) owned no major, corporate systems. Finally, Gigante had a transfer pricing system in place and stakeholdings in core systems (through ownership, development, maintenance and processing responsibilities and activities) were used to generate substantial levels of internal funds. Consequently, most stakeholders tended to respond less than enthusiastically to suggestions that their systems should be eliminated or replaced. Naturally, this did not make the Change Agent’s job any easier.

A user, interacting with Greta, takes the part of the Change Agent and the user's task is to successfully implement the new CSS system. Upon starting up the game, the user may take advantage of a comprehensive on-line introduction. Essentially, this involves  video 'talking heads' with each of the major parties presenting the user with their particular perspective. Initially, the CEO welcomes the user (Change Agent) and outlines the broad task that he or she must accomplish. Following this, the other parties introduce themselves and, in doing so, provide hints on tactic sequences that might (or might not) work. For example, the CIO, the GMF and the GMM all warn that the GMO is a real danger and that, if success is to be realized, then it is essential that the strong bond between he and the PM(SO) be broken (and preferably sooner, rather than later!).
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At the beginning of each simulation cycle, the user is presented with the menu displayed in Figure 2 and asked to select a tactic. Greta then calculates: i) the overall level of access (Loat) for all parties involved in resolution of problems generated by invocation of the selected tactic; and ii) Pt - the probability that the selected tactic will succeed. Processes, based on random number generation are then employed (in conjunction with Loat and Pt) to determine whether the necessary choice opportunities do, in fact, eventuate and, if so, whether the selected tactic succeeds or fails.

Looking again at Figure 2, we can see that each of the 11 tactics available to the user are described in the centre of the screen. Tactics are invoked by clicking on these descriptions and results are displayed in the 'Status' column to the left-of-screen. The 'Tried' status shown against 'Use the media' means that this tactic has been attempted but failed. However, the user did succeed with Tactics 4 and 9 and, as a result, the user's LOA has risen from an initial value of 0.47 to its current reading of 0.64 (see at top-of-screen). At any point, the user has the option of finding out more about particular tactics by clicking on the circular 'Help' button immediately to the right of each tactic description. For example, asking for more information on Tactic 4 would reveal the following:

Tactic 4: Migrate the Service Orders system to Oracle: For CSS to be successfully implemented, the support of the IS Department’s technical staff is essential. This applies particularly to the Project Managers, the most influential of these being the Project Manager of the Service Orders system (the PM(SO)). However, her links with the GMO are very strong and, consequently, she has some sympathy with his view that the CSS proposal (and, indeed, the whole strategy) are ill-conceived and doomed to failure. The PM(SO) and her team, though, are very unhappy with the ancient technology used to support their system and, if handled in the right way, might welcome a move to the popular DBMS, Oracle. Naturally, this would not entirely displease the CEO(Oracle) either - a regular golf partner of Gigante’s CEO.

In the particular instance exhibited in Figure 2, the user may well be on the way to a successful outcome. The key here was the early invocation of Tactic 4. In itself, porting the SO system to Oracle achieves very little (as the system is to be replaced anyway). It does, however, substantially weaken the bond between the GMO and the PM(SO) - which, as noted earlier, is critical to success. In addition, this tactic is low-risk and early successes have a major positive impact on Change Agent credibility (and, consequently, on his or her LOA).

A more detailed discussion on tactic execution order is presented in (McGrath and More, 2001). Here, we shall just note that system parameters are preset to produce sensible results - "sensible" both in terms of replicating what was actually observed (and inferred) during the case study from which this game was derived and, also, in terms of producing results consistent with the change management literature. If, however, a Game Controller wishes to manipulate system behavior in order to emphasise particular issues, initial parameters can be conveniently manipulated through a 'Controller-only' screen. This screeen may also be employed by the Controller to monitor progress and to dynamically alter likely outcome probabilities during play.

5.  CONCLUSION
If we agree that traditional rational choice models of decision making have rightly been contested by more realistic approaches, incorporating the power-political dimensions, especially in group decision making, then our input may be considered a useful contribution. Given the constant presence of power in organizational life and processes, it is not surprising that decision making under conditions of extreme uncertainty – that is, in times of change – encourage an even greater flurry of political activity. This is essentially because, during organizational change, stakeholder positions are jealously guarded, sectional interests are paramount, and power bases strongly defended and utilised in efforts to influence process, resource allocation, and outcomes. We have in this paper focused our discussion on dimensions of complexity, ambiguity, and change as they relate to decision making broadly in contemporary organizational life. In so doing, however, it is acknowledged that we have not dealt with many other variables of importance, one for example being that of national culture and its effect on the decision making process.

Nor have we tackled the vital concern of time pressures on decision-making processes to any great extent. As noted, these are only two of a great many factors that impact on organizational decisions (Cooksey, 1998). We believe that many of these factors could usefully be incorporated into our model and have identified this as an area for further research. Our immediate aim, however, is to thoroughly test our model in both pedagogical and (simulation-based) experimental settings. We view the first of these as being particularly important, as there appears to be an appalling lack of computer-based management games that move beyond strictly quantitative bases to include the critical and, in many respects much more interesting, ‘softer’ factors (McGrath and Offen, 1998).
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