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Abstract
In this paper we examine the processes and participants in urban regeneration with a view to identifying the nature of collaborative decision-making in a particular policy arena.  Recognizing that the environment in which public managers operate is a complex nexus of agency, structure, environment and feedback processes, we apply a complex adaptive systems (CAS) framework comprised of agents, rules, outcomes, decision factors and processes within the public policy arena – in this case urban regeneration in Ireland – in order to explore collaborative decision-making in the public domain.  The CAS framework draws particular attention to self-organising features of the system under study and to the emergence of agents, order (‘rules’) and outcomes. Using this framework, we found that three of the six urban regeneration projects (‘systems’) in our study, featured the emergence of project specific agents as important facilitators of collaborative decision-making and as key contributors to the expansion of system scope. 
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Introduction
Public sector management is complex due to multiple and often conflicting objectives, inexact and ambiguous performance indicators, a wide range of stakeholders, implementation responsibility spread across a mix of public, private and non-profit organisations and the various levels of government involved (Pressman and Wildavsky 1979, Stewart and Ranson 1988, Johnson and Scholes 2001). Rather than ‘simply’ formulating plans, mobilizing resources, developing processes and directing employees in an an idealised hierarchy of tasks and accountability, public managers must  achieve the desired outcomes of public programmes through a combination of actors including private firms, non-profit organizations, community groups and, of course, the public sector organization(s) charged with responsibility for policy implementation.  The involvement of this myriad of actors often requires that decisions be negotiated and modified to provide sufficient incentives for action by participants whose objectives differ. How do public managers cope? One way is via collaborative decision-making and shared implementation responsibility.      

Two main areas of research relate to the question of managing collaborative behavior.  One takes as its focus the way that public managers act within, or on, the network of players involved in delivering public services, while the other focuses more on how the structure of networks affects outcomes. Much of the American literature on networks and collaborative management focuses on the public organisation or manager as the main actor in a network (Provan & Milward 1995, Bardach 1998, Agranoff & McGuire 2003), while the European literature is more focused on how policy should be formulated to accomplish social objectives via networks – without the need for a central public agency to deliver outcomes (Kickert et al 1997, Marsh 1998, van Bortel & Elsinga 2005).  David Marsh (1998) suggests the distinction is simply one of emphasis as both agency and structure need to be addressed in network analysis and, in truth, researchers in Europe and the US regularly address both structure and agency.  Dowding (1995), a critic of policy network analysis, argues that network structure has little explanatory power independent of the behavior of actors within the network, but later concedes that structures as “constraints” or “enablers” of agency are valid elements of a model of human behavior (Dowding 2001). So our question must be altered to accommodate the view that actors and networks are separate concepts.  We may reconfigure our question to, “how are managers coping and to what extent do networks enable or constrain their behavior and the achievement of desired outcomes?” 

As if this were not enough, there is empirical evidence and theoretical ground for including environmental or ‘contextual’ factors in the analysis of actors, network(s) and outcomes (Marsh 1998, Agranoff & McGuire 2003).  Unfortunately, while there are reasonably consistent definitions in the literature for agency, structure and outcomes, context is a broad concept and is often established through an historical antecedent approach (in Europe) or a statistical correlation approach (in the US).  It is a daunting prospect indeed to construct a research approach that will address coping as involving agency, structure, outcomes and environment.  Nonetheless, that is the starting point of this research.

While there are several potential frameworks for tackling this level of complexity (c.f., Barzelay et al 2003, Koppenjan and Klijn 2004), we have chosen to apply a complex adaptive systems (CAS) approach in this paper.  Among the many different disciplines interested in the developing theory of complexity, the nexus of common interest lies, in particular, in understanding systems that consist of agents whose interactions result in self-organisation, and – critically - that are adaptive, not just reactive.  This latter property distinguishes a complex adaptive system (CAS) from a complex one. A CAS is both self-organising and capable of learning.  The elements of the CAS are, in part, constrained by their ties to one another and these ties reflect structural relationships. Out of interaction and structure order emerges, or in Stuart Kauffman’s (1995) language, the result is ‘order for free’.  So outcomes may be seen as emergent phenomena of an essentially non-equilibrium system (Kauffman 1995). Furthermore, the local interactions that generate the emergent order are non-linear, so that major changes in outcome may be produced by minor events. The application of CAS theory draws attention to the adaptive, environmentally engaged nature of the system and can also highlight the autopoeitic characteristics of the agents and the system overall – i.e., engaged in a more inward-oriented manner in self-preservation and reproduction.

The perspective on systems embodied in CAS theory, and its efforts to model and understand such systems seemed to offer an intellectual framework with which to observe and seek to understand, in a fresh manner, the functioning of public management systems. The complexity of such systems is generally accepted. The multiplicity, intensity and non-linearity of interactions seem, intuitively, to accord with CAS characteristics as do their adaptive and autopoeitic characteristics.  Since outcomes are seldom fully predictable in public management, yet may nonetheless serve their purpose well, self-organisation and emergent order seem like reasonable characterisations.  Finally, testing CAS constructs and ideas in this context offered the possibility to assess their applicability where little use has been made of CAS theory to date, thus making a contribution to public management discourse and to the drive to operationalise complexity theory in the social sciences (Anderson 1999).

The Complex Adaptive Systems (CAS) framework

The link between agent behavior and systemic outcomes in public management theory is “notably lacking a coherent treatment of interdependencies of various kinds, inter-organisational dynamics, coordination issues, etc.” (Boston 2000: 28).  CAS provides a framework for a ‘coherent treatment’ of these issues by allowing for the emergence of structure out of the behavior and interaction of agents which then influences the next iteration of agent behavior/interaction.  Furthermore, using CAS has the advantage of requiring analysts to adopt a longitudinal approach to data collection and analysis in order to describe the feedback effects of agent strategy and network structure on subsequent behavior.  In so doing, a CAS research approach can address the critique by Hay (1998) that network analysis is too often a static snapshot and cannot capture a moving target and is consistent with the process analysis approach of Barzelay (2003).

In their simplest form, CAS models seek to identify the agents in a system that act and interact in the pursuit of their individual or collective objectives, and to study how agent behavior and the interdependencies among agents result in systemic outcomes (Anderson 1999).  A CAS framework will also incorporate feedback from the system’s environment as well as from the outcomes created by the actions of the agents within the system itself.  Exhibit I is a simplified diagram of a general CAS framework for use in the analysis of complex systems.

[Insert Exhibit I here]

In the remaining sections of the paper, we explain in greater detail the elements of our CAS research framework, and discuss its application to analyzing decision making in a set of urban regeneration projects. We then describe our observations related to two aspects of the framework: the component processes of urban regeneration and the emergence and behavior of ‘project specific agents’ (PSAs).   We conclude with the insights into collaborative decision-making that arose from adopting a CAS framework for understanding a public policy domain.

CAS element 1 – System Scope

We applied Koppenjan & Klijn’s (2004) definition of the concept of an ‘arena’ in policy network analysis to the question of system scope in our CAS framework.  In brief, an arena is “the place or the field where actors meet and play their [policy] game” (p. 50).  Actors may participate in many networks, but it is only when they enter into an ‘arena’ that they must find ways to collaborate or compete with other actors in order to achieve policy outcomes that are not achievable individually.  In this study, the arena is urban regeneration and, in particular, urban regeneration projects in Ireland.  This focus on projects provided the opportunity to study exercises in public management that have a beginning, middle and an end, which simplified the identification of both actors and activities. Furthermore, it facilitated the identification of ‘similar’ cases for a cross case analysis approach – a methodological feature strongly advocated by Barzelay et al (2003).

CAS element 2 - Outcomes

In order to identify a phenomenon as a system, it must be possible to identify outputs – or outcomes – for activities of the agents in the system.  A set of agents with no outputs cannot be a system, but is simply a group (Ackoff and Emery 1972).  The “outcomes” part of policy analysis is notoriously difficult to define, a priori or objectively (Pollitt and Bouckaert 2004), nevertheless it is a crucial step in both a CAS modelling activity and in the case methodology adopted.  Further complicating the issue is that the definition of desired outputs or outcomes is one of the activities in the policy process studied and so the study of process in policy ‘systems’ must include a description of how desired outputs / outcomes are defined.  In this study, these difficulties were addressed by incorporating into the research method a grounded theory approach designed to let the agents define the outputs and/or outcomes of urban regeneration projects and to observe how these changed over time.

CAS element 3 - Rules

The third aspect of our CAS framework is the definition of the ‘rules’ that apply to the system (Holland 1998).  Koppenjan & Klijn (2004) suggest that two main types of rules govern a network.  These are 1) “interaction rules”, including who can participate and how they can or must interact in particular policy arenas, and 2) “arena rules”, which establish the nature of the policy game that will be played out in the arena.  In the case of public service systems, interaction rules may be established outside the system through processes of representative democracy and include the legislative bases for the participation of agents in a particular arena.  Mandates for public agencies, regulations applying to private firms and funding criteria for non-profit/community organizations are examples of arena rules that are established externally.  There may be other external rules that have relevance to particular agents such as professional standards and product quality thresholds that are industry or sector specific.  In addition to the rules that are ‘imposed’ on the system from outside, rules may emerge from the behavior and interactions of agents within the system.  Examples of rules that arise from (or are modified by) agent interactions include the exclusion or inclusion of actors, rules governing conflict management, the status or legitimacy of agents and perceptions of competency.

CAS element 4 – Agents and decision-making behaviour

The fourth feature of a CAS approach is the identification of the agents involved in the system and their decision-making behavior.  Behavior includes: 1) the agent’s objectives (which may or may not be aligned with the outputs/outcomes of the system overall), 2) the factors in the environment which agents perceive as important to their decisions, 3) the number and nature of the interactions of the agent with other agents, and 4) the choices that the agent makes (Anderson 1999).  To limit the size of this paper, and to highlight the advantages of using a CAS framework for analysis, the behavior of one particular agent in the urban regeneration system(s) in Ireland is taken as the focus.  This is the ‘project-specific agent’ (PSA) that may be created after the need for urban regeneration in a particular area is identified.  In the observations section, the emergence and behavior of these agents is explored , paying particular attention to their collaborative activities and their role in fostering the collaborative activities of others.

In an organisational system, agent behavior has a further characteristic: namely that the agent is organised (Rhodes and Mackechnie 2003).  This characteristic has both structural and behavioral elements and becomes a feature of the system as a whole.  Drawing on a range of organisational theory, Rhodes and Mackechnie (2003) suggest that the three ‘ideal’ types of organising, namely market, hierarchy and network (Thompson et al, 1991) have different performance characteristics depending upon the environment in which the agent operates. Furthermore, the agent’s organizing mode will affect its relationship with other agents and, in turn, affect the structure of the network overall.  

CAS element 5 - Decision factors

The next feature of a CAS analysis consists of the factors that agents consider in the course of making decisions and acting. This is not the same as describing the ‘rules’ of the system.  Decision factors refer to factors that are seen to be outside the agents’ immediate control but that affect decisions made by the agent.  For example, Agranoff and McGuire (2003) found that specific structural characteristics of the economic development arenas in their study of 200 cities affected the degree of collaborative activity.  The decision factors and the rules discussed earlier are the two elements of systems context that are germane in a CAS analysis.   

Unlike Agronoff and McGuire (2003), our research does not take a quantitative approach to identifying decision factors, but rather focuses on identifying the factors agents perceived to be important to their decision-making.  This approach allows for the identification of similarities and differences in agent perceptions – a central element of network research.  Previous research into the Irish housing system (Rhodes 2005) had determined that an organizational agent considers three different kinds of decision factors.  One kind includes the factors outside the control of the agent and the system in which the agent participates, such as social, economic, political and technological changes in society.  In the case of housing in Ireland, this includes changes in family demographics (numbers of divorces and one-parent families) and changes in the economy (amount of disposable income in households).  Second, there are factors that are primarily a result of the system itself, but outside the control of any particular agent.  These include house prices, innovation in construction methods, and the level of competition or cooperation among agents.  Finally, there are factors generally considered to be within the control of the agent, but that cannot be changed rapidly.  These include organizational capabilities, organizational form and the nature and quality of the relationships that an agent has with other agents.  In Rhodes (2005) these three kinds of factors are categorised as “external”, “emergent” and “internal” decision factors based on the degree to which they are affected by agent behaviour.

CAS element 6 – Agent processes

The sixth and final feature of a CAS analysis is the need to study the phenomenon of interest as an unfolding series of events – i.e., as processes whose outcomes are not determinable in advance, but which may be ‘explained’ in retrospect and are constrained by the interdependencies of agents, and the conditions that pre-existed the system’s coming into being.  This is consistent with Barzelay’s (2003) process approach to public management policy analysis, but in a CAS approach, a process analysis requires the discussion of concepts such as initial conditions relevant to the projects, observable path-dependencies in agent behavior and bifurcation points in system events.  Initial conditions are those features of the environment or of the system that influence the trajectory of the system.  Path-dependencies are process or outcome constraints that are due to initial conditions, rules or agent interactions within the system.  Bifurcation points are conditions at a point in time just prior to a system following one of two (or more) alternative paths in which the path chosen cannot be anticipated.  Each of these concepts may be found in Prigogine and Stengers’ (1984) work on natural systems and are germane to the study of organizational systems as CAS.

In summary, there are six features of our CAS research framework.  These are: 1) system scope – or arena, 2) system outcomes, 3) system ‘rules’, 4) agents and their decision-making behavior, 5) decision factors that affect the behavior of agents, and 6) the processes of the system which will be affected by initial conditions, path-dependencies and bifurcation points.  Agents participate in processes (engaging in a series of decision-making activities) in which they interact with other agents to create both agent-specific and systemic outcomes.  These outcomes may influence subsequent agent processes through positive or negative feedback effects.  Agents will be influenced in their decision-making by rules that may be established outside the scope of the system studied, but that may be modified by agent decision behaviour within the system.  Finally, ‘factors’ that are present in the external, internal or emergent environment of the agents will influence agent behaviour to varying degrees.  Therefore our modified CAS framework applied in this paper is shown in Exhibit II.

[Insert Exhibit II here] 

Research method

The research approach adopted was a comparative case study of decision-making in a particular policy domain (Eisenhardt 1989, Marsh 1998, Barzelay et al 2003) designed to enable researchers to collect different perspectives on the processes, factors and outcomes of decision-making across different agents in a complex system.  The main features of this approach are:

1) the establishment of a research advisory group drawn from practitioners and academics with expertise in one or more of the main organisational sub-sectors, i.e., the private sector, the public sector, the non-profit sector, the community sector, and the policy sector
;

2) the writing of structured case studies of instances of the system being studied based on semi-structured interviews with participant decision-makers in relevant organisations in each of the sub-sectors along with secondary sources relating to the phenomenon;

3) a mail survey of participant decision-makers in the system to establish the types of decision factors that are considered when making strategic decisions;

4) the use of multiple researchers to write case studies and to perform cross-case and within-case analyses to identify patterns and anomalies across the six cases chosen. 
The cases chosen for analysis were agreed with the advisory groups in each jurisdiction as being representative of the range of regeneration projects in the two main cities in Ireland, Belfast and Dublin, as well as fulfilling the criteria agreed by the project team aimed at capturing projects at different stages of development and of different levels of complexity.  The selection criteria chosen included stage in the project lifecycle (beginning, middle, end), the range of agents involved (public sector led vs. a broad mix of participants), and the size of the projects (in terms of numbers of dwellings involved).  We expected that these differences would highlight key features of agent behavior under different conditions and would allow us to capture patterns in the unfolding of events in urban regeneration along the lines of Barzelay et al (2003).  While it was possible to find projects in Dublin that fulfilled the range of criteria, in the case of Northern Ireland, it was difficult to find projects that were different in terms of the range of agents involved.  This was because urban regeneration in Northern Ireland is dominated by the Northern Ireland Housing Executive (NIHE).  Nevertheless, the research was still able to turn up interesting differences as well as similarities among projects.

Interviews and case studies were written up by different researchers – following Eisenhardt (1989) – and both were sent back to interviewees for their review and commentary.  In the cases of interviews, over half of all interviewees provided feedback, including corrections and further explanations.  In this way a range of perspectives on the ‘facts’ of the cases was gathered and incorporated into the case studies.  Little feedback was received on the case studies, perhaps because they were too long for interviewees to read.  However, the within and cross-case analyses produced by the research team were reviewed with the advisory groups in a structured process designed to refine the observations on patterns and anomalies observed and to further develop the analysis.

The objective of the survey was to gather additional data about the particular factors that agents considered relevant to strategic decisions in their organizations.  Previous research into housing in Ireland (Rhodes and Keogan 2005) had led to some hypotheses about the types of factors that influence agent decisions and the survey was designed to assess if there was a difference among agents in different sub-sectors in terms of the types of factors considered.  The information collected via survey was meant to supplement that of the interviews by increasing the number of organizations included in the research, while narrowing the range of questions asked.  Organizations targeted for the surveys were in three of the five organizational sub-sectors, namely the private, public and non-profit sub-sectors.  These sectors were seen as being engaged in a broadly similar mission – that of providing housing services to citizens - and so any differences between decision factors would not be due to different activities.  Neither the policy nor the community sector were engaged in direct service provision, so agents from these sectors were excluded from the survey.  

Surveys were sent to approximately 400 organizations, 265 in the south and 135 in the north.  The reason that the numbers were higher in the south was due to the much larger number of non-profit housing organizations in that jurisdiction.  A 40% response rate was achieved, but a number of  replies was deemed unusable after some basic data quality checks and the final number of usable responses was 119 (30%).  Table 1 provides the breakdown of responses from each sub-sector in each jurisdiction.

Table 1:  Survey responses by sub-sector and jurisdiction in Ireland  

	
	Public
	Private
	Nonprofit
	Total

	North
	10
	12
	13
	35

	South
	15
	9
	60
	84

	Total
	25
	21
	73
	119


Due to the small numbers of organizations replying from any one of the sub-sectors within each jurisdiction, the data was not sufficient for use in statistical analyses.  Nevertheless, there were clear indications of both expected differences among sub-sectors and indications of some more subtle differences that were not anticipated.  These were discussed with the advisory groups in each jurisdiction and possible reasons for the differences proposed.  Observations relating to decision factors included in this report are based on interview data, survey data and the discussions with the advisory groups.

Observations on collaborative decision-making in urban regeneration in Ireland 

In this section we explore our case study data, supplemented by survey data, with reference to two of the six CAS elements described above. The first is an analysis of the main processes of the six urban regeneration systems studied in which we compare our observations with the framework proposed by John Kingdon (1995) and Michael Barzelay et al (2003).  In this section we also discuss bifurcation points in the projects studied, as these had quite apparent impact on collaboration activities.  We then go on to discuss the emergence and behavior of project-specific agents (PSAs) in urban regeneration systems, with a particular focus on the collaborative behavior of these agents and their effect on the system processes described. 
Processes in urban regeneration and CAS-specific features

In each of the six cases studied, the processes may be seen as following a similar pattern in the ‘unfolding’ of organizational activities.  While there was some consistency with Kingdon’s (1995) policy processes of agenda-setting, alternative specification and decision-making, it was clear that there were other processes that were relevant and different to Kingdon’s in each of the six cases.  There were four processes identified across each case and these were: (1) identifying the problem, (2) creating agents, (3) agreeing and approving the solution and (4) acting and delivering in the context the approved/agreed solution.  The first three processes are elements of project initiation and did not always occur in the order listed.  In fact, as discussed later, the approval of a solution sometimes occurred prior to the other two ‘initial’ processes.  Furthermore, the three initiation processes did not always occur in a linear fashion, but were revisited several times over the course of the projects studied.  Finally, all three initiation processes involved significant collaboration among actors, even where they were “forced” to collaborate, while the fourth activity, “acting and delivering”, was often pursued with minimal collaboration. Each of the processes is discussed in more detail below.

Identifying the problem:  In each of our six cases, the regeneration problems were identified based on ‘rules’ that included housing quality thresholds, social and economic deprivation indicators and/or geographically targeted development.  For example, in Northern Ireland a weighted index of various indicators of health, employment levels, housing quality, educational levels achieved, etc.
 is calculated for every district in the state and thresholds are applied to determine the necessity for government intervention.  In the Republic of Ireland, similar indicators may be used, but are not part of explicitly defined rules.  Rather, political considerations and overall development plans for the state take precedence there.  Whether based on deprivation indicators, development goals or political considerations, legislation is adopted in both jurisdictions targeting particular areas for regeneration.  In some of our cases, outputs and outcomes to be achieved were agreed among agents or defined by fiat of the central government agency at the outset, as is generally the case in Northern Ireland.  This process is equivalent to Kingdon’s (1995) agenda-setting activity.  

However, in all six cases, specifying solutions (process 3) involved iterative definitions – and sometimes a major expansion - of the problem to be solved (process 1).  For example, in Ballymun, Dublin, the original problem to be solved was defined in the late 1980s as one requiring relatively modest efforts at estate refurbishment under the auspices of the responsible local authority.  By the late 1990s, after numerous governmental reviews, protests by residents and interventions by senior politicians, the project had changed to one of comprehensive urban regeneration complete with the demolition of thousands of apartments, rerouting of roads, construction of new community amenities and the initiation of programmes to tackle persistent socio-economic disadvantage in the area.  A similar metamorphosis occurred in Fatima Mansions, Dublin and, to a lesser extent in, the Greater Village Area in Belfast.  In the other three projects studied, the changes were less dramatic, but nonetheless apparent as stakeholders and implementing agencies revisited original problem specifications to enable progress to occur.  It was interesting to note that interviewees engaged in this sort of process did not perceive that their collaborative activity was focused on problem definition, but were instead inclined to see their interactions as aimed at generating solutions.  In discussions with the advisory group this reluctance to ‘own’ the problem definition process was attributed to a shared perception amongst participants that they had to work within the (externally defined) rules of urban regeneration if they were to gain final approval from responsible agencies.  Whatever the reason, it was clear that in our six cases, collaboration was easier if participants felt that they were working on defining ‘solutions’ instead of identifying ‘problems’. 

Creating agents:  In each of the six projects there was evidence of the emergence of new organizing agents of various types with objectives related to regeneration and improvement of the targeted area.  While the project-specific agents will be discussed in more detail later on, there were other types of agents whose existence was due to the establishing of a regeneration project.  For example, in Fatima Mansions, a new joint venture was created by two private sector firms to bid for the proposed Public-Private- Partnership (PPP) deal, while in three other projects, resident’s groups were created specifically in response to hearing about the possibility of regeneration.  In the three projects in which local community groups were well-established prior to the initiation of the project, the activities of the existing group expanded and new members joined.  Furthermore, there was a focusing of the attention and activities of the existing groups on the project.

Whether inspiring the establishment of new resident’s groups, or focusing the attention of existing ones, the initiation of even a relatively small urban regeneration project engaged the local organizing resources in each of the six locations studied.  In particular, we observed organizations form and/or restructure to better position themselves vis-à-vis the emerging structure of the project.  Examples of this include the formulation of neighbourhood sub-groups in Ballymun to better negotiate with the implementing agency around variations across neighborhoods, the creation of the housing committee in the Greater Village Regeneration Trust to influence the proposed design for redevelopment and the application for funding from various sources by the Mersey Street Residents Association in Connswater to build organizational capacity with which to engage with the much more powerful Northern Ireland Housing Executive.  These observations suggest that “active collaboration” (Agronoff & Mcguire 2004) may be linked to the formation of new organizations and with the reorientation of the purpose and/or activities of existing organizations.  Furthermore, this process is one that does not feature in Kingdon’s (1995) typology of activities in the policy process and further research is suggested to determine if urban regeneration is a special case or if this is a more prevalent process in policy arenas in general.

Agreeing and approving solutions:   This activity often overlapped with the definition of the problem, but was nonetheless different and often involved different agents.  In particular, professional planners and architects were involved in proposing alternatives for debate among participating agents in each of our six projects. The role of these professional and specialist agents was quite influential as they generally had control over the range of alternatives considered.  However, in two of the projects (Fatima Mansions, Dublin and the Greater Village Area, Belfast), alternatives generated in this way were deemed insufficient by the community and they – under the auspices of a PSA - countered with an additional ‘alternative’ of their own.  Based on our observations on the processes in our six cases, we would argue that Kingdon’s (1995) two processes of specifying alternatives and making decisions are strongly linked and, in fact, they may sometimes be a single process.  The merging of these two processes was particularly clear in cases in which the central authority (either Dublin City Council or the Northern Ireland Housing Executive) presented a single solution for ‘review’ by the community which was, to a greater or lesser degree, accepted by the community as presented.  This occurred in three of our six cases, Clonard, Connswater and Hardwicke Street.  In the first two cases there were some further discussions with the community about implementation strategies and some additional ‘concessions’ were required, while in the third case there had been a significant amount of research regarding community needs prior to generating the proposal and many of the community’s concerns were addressed.           

Collaboration became a much more structured process during this phase.  Agreement was reached through acceptance of a single proposed solution (2 cases), formal evaluation against agreed criteria (2 cases), or a proposal and counter proposal dialectical process (2 cases). Nevertheless, an agreed solution was often revisited several times over the course of a project as described earlier.  Furthermore, it was a process that was quite open to political input.  Examples of this included the political decisions to dramatically expand the scope of the Ballymun project, to change the Fatima Mansions project to a Public-Private-Partnership and to have social housing built and managed by Housing Associations in Clonard.  In fact, several of the ‘bifurcation points’ in the projects arose through the intervention of politicians (see section on bifurcation below).

Finally, agreement on a solution did not lead directly to action by the relevant agents. Agreement was achieved between the community and the statutory agency (or semi-state body) leading the project, while approval was something that only the local and/or national statutory agency could provide.  In both jurisdictions, planning permission (approval) is required to pursue specific physical changes.  Prior to planning approval, however, an additional approval is required in both jurisdictions.  In the case of Northern Ireland a ‘vesting order’
 is required from the Department of Social Development (DSD).  In the Republic of Ireland, local authorities must get specific funding approval from the Department of the Environment, Heritage and Local Government for any major regeneration project. This separation of agreement and approval may be the ‘Irish solution’ to Kingdon’s  separation between generating alternatives and decision-making.  In four out of the six projects (two in each jurisdiction) this ‘interim’ level of approval was sought by the statutory agency involved prior to any consultation process with community-based agents.  This suggests that, while there may be significant negotiation around the details of an urban regeneration project, in some cases key constraints are in place before negotiations even start.

Acting, and delivering the solution(s) agreed:  The implementation processes observed were more varied than the start-up processes of problem definition, agent creation and solution generation.  It would be impossible to address all of the activities involved in implementation in a paper of this length, but suffice to say that during the implementation processes the need to make ‘final’ decisions about the physical look and feel of the area being regenerated led to agreed solutions being renegotiated and, in one case, a completely new approach to a project, including a new problem definition, new agents and so forth, being introduced.  Not surprisingly, this process does not appear in Kingdon’s typology of processes as he is focused on policy formulation, not policy implementation.  However, there is a fairly extensive body of literature (Pressman and Wildavsky 1979, May 2002, Hill and Hupe 2002) that suggests that separating policy formulation and policy implementation may be a somewhat arbitrary distinction as many decisions get made during the implementation phase of any policy making activity.  With respect to CAS elements, it was during the implementation phase that patterns in bifurcation points were observed that shed new light on challenges that public managers face in the implementation of complex projects of this nature.  These are discussed below.

Bifurcation points

Events or periods in the history of the system in which there are higher levels of instability and/or uncertainty are known as bifurcation points.  Although technically part of chaos theory, bifurcations are relevant in complex adaptive systems as points in time in which the system branches into qualitatively new types of behavior. These are typically sudden changes, rather than the result of gradual evolution (Brown & Eisenhardt 1998). Furthermore, a bifurcation may signal the transition of a system into a space where new laws dictate what will occur to the system in the future (Barrow 1988).  Understanding the conditions under which bifurcations occur in organizational systems provides important data for creating and testing CAS models.

In the six projects we studied, there were three different circumstances that increased uncertainty and led to sudden or unexpected changes in the system.  The first was the point at which the physical boundaries of the area were decided among agents.  Negotiations around a wall between Fatima Mansions and the adjoining neighbourhood in Dublin were intense and unresolved for many years.  When this issue was resolved, the project settled into a more stable progression.  In Roden Street, plans to relocate people across the road led to intense dissatisfaction among tenants.  In Clonard, implementation could not proceed until a decision was made to use an adjoining vacant property to permanently relocate residents rather than use it for commercial development.  The creation of new access and exit roads for Ballymun was hotly debated and delayed the project.  Solving physical boundary issues led to changed relationships among agents and affected the future progress of the project significantly.

The second circumstance was the introduction of a new agent with significant responsibility for elements of the project in the middle of the implementation phase.  In network theory, this is one of the intervention techniques that network managers can use to change relationships and/or bring in new ideas to the network.  However, it is a technique that creates uncertainty among the other agents and can lead to unanticipated consequences.  In one case, it led to a significant change in the tenure split in the area (private housing increased at the expense of social housing), while in another there was a period of uncertainty, but one that had little impact on the project outcomes.

The third type of bifurcation resulted from circumstances in the external political environment that lead to intervention in projects and a change in outcomes.  In four of the six projects, political intervention to change the ‘rules’ of the project occurred (twice in one project and once in each of the other three). In the case of the Greater Village Area, a local politician and a Member of Parliament for Northern Ireland was instrumental in setting up the GVRT to begin to break the logjam between the community and the NIHE over regeneration plans.  In Ballymun, two government ministers decided to turn a relatively conservative programme of refurbishment into the most ambitious regeneration plan ever conceived of in the state.  In Fatima Mansions, ministerial enthusiasm for public-private-partnerships resulted in the local authority interrupting the regeneration implementation programme to bring in a private firm to complete the job – with significant impact on the shape and outcomes of the project.  While in the middle of the Clonard project, a broad government policy shift away from direct provision resulted in a legislative change to shift responsibility for building new dwellings from the NIHE to the non-profit housing organizations. Decisions in these cases arose from two sources: 1) politicians’ desire to be seen to ‘resolve’ issues or introduce ‘innovative’ programmes, or 2) policy changes in the wider environment that caused a re-think of the approach.  It was interesting to note that, in the two cases in which there was little if any political intervention, the projects were small in terms of the number of dwellings or size of the area.

Agent behavior – project-specific agents (PSAs)

In the interest of brevity, the following discussion of agent behavior is confined to those agents that emerged specifically to pursue one or more urban regeneration project goals and to foster participation and collaboration among all the agents involved. [See Appendix I for a list of all agents involved in the projects.] These agents emerged in three out of the six projects studied and came into being after the need for a project was identified.  One project in Northern Ireland saw the emergence of the Greater Village Regeneration Trust (GVRT), while in the Republic of Ireland the Ballymun Regeneration Ltd. (BRL) and the Fatima Regeneration Board (FRB) were created.  These specialized agents had a central role to play in fostering collaboration among all agents and in facilitating participation by community groups and political representatives.  

Their relationships to the main government agency involved, however, was decidedly different in the three cases observed.  In the case of Ballymun Regeneration Ltd. (BRL) in Dublin city, the local authority involved in the project brought this entity into being (formed the company) and was its legal owner . Although BRL’s Board consisted of community representatives, local politicians, private sector representatives and local authority executives, the ultimate control of the agent and of the project remained in the hands of the local authority.  Nevertheless, BRL was in a position of power with respect to the private, non-profit and community sectors and had responsibility and authority for the co-ordination and purchasing of all services required to achieve the goals of the project.  As such, BRL operated as a hierarchical agent in the system, but also created a network of implementing agents all reporting into itself – but also having to co-ordinate with each other to achieve complex outcomes.

At the other end of the scale of influence over project deliverables was the Greater Village Regeneration Trust (GVRT) in Belfast.   This organization did not have any members from the relevant government agency – the Northern Ireland Housing Executive (NIHE) - on its Board, although the NIHE did provide half-funding for one employee of the organization.  While the NIHE was supportive of the GVRT’s establishment as a ‘legitimate’ representative of the community, it is questionable whether or not the NIHE considered the role of the GVRT to be central to its own urban regeneration objectives.  In effect, the GVRT was able to represent the views of residents to the NIHE, but had very little direct influence over problem definition, solution or implementation.  Nonetheless, upon receiving an inadequate set of proposed alternatives for regeneration from the NIHE, the GVRT hired its own architect to create a sixth alternative that was included with the NIHE proposals for consultation with residents, after some adept political maneuverings.  The GVRT’s link to politicians in the area strengthened its position in negotiations with the NIHE and it forged strong relationships with board members of the NIHE as well as with other influential government agencies in the South Belfast city area. The GVRT, operating as a network node in the project, also leveraged its participation in other networks and bolstered its position vis-à-vis the NIHE and other community and policy agents. 

Finally, the Fatima Regeneration Board (FRB) in Dublin was created at the behest of a coalition of community groups in the area, Fatima Groups United, after plans by the local authority for regeneration of the area were rejected by the community.  The FRB included representation from public, private and community organizations and had an independent chair agreed by all stakeholders.  The FRB played a key role in helping to define the problems in Fatima Mansions and in developing and agreeing solutions, but had much less influence over the implementation stages of the project.  Mid-way through the project the local authority turned implementation authority over to a Public-Private-Partnership (against the wishes of the FRB).  In this project, the FRB functioned more like a network hub than a hierarchy or a simple node, having relationships with all major stakeholders and being at the centre of decisions to act, if not at the centre of acting on those decisions.

Overall, there was a distinct tendency for these agents to operate in a network fashion, but with differing degrees of power over the actions of other agents.  BRL was in the strongest position and its networking activity was aimed at co-ordinating the contribution of numerous different agents – leaning towards a more hierarchical approach to organising.  FRB was in a less dominant position, particularly as it had little power over implementation, but it functioned as a hub for problem definition and agreeing solutions.  The GVRT was in the least powerful position as it was more of a focus for community consultation by the NIHE.  However, when solutions were proposed that were unpalatable to the members of the GVRT, the organization was able to mobilise resources and influence, both within its own ranks and drawing on relationships with other individuals/organizations, to counter NIHE influence in the project.     

In all cases in which they emerged, the PSA had a central role in liaising with local residents to gather their views on regeneration and to facilitate consultation with community groups.  Where no PSA existed, residents groups played this role - but to a much more limited degree.  In PSA projects the overall scope of the problem definition and the solution(s) agreed was larger than in projects without PSAs, with economic, social, educational and/or health issues added to the mix of concerns that needed to be addressed.  Projects without PSAs tended to focus on the physical elements of regeneration such as number and type of dwellings replaced, new community facilities, road and open space layout and the housing priority given to existing residents.  Not only were more objectives and a wider scope addressed in PSA projects, but they also tended to have process features incorporated into the explicit goals of the project.  These included how residents were to be consulted, how decisions were to be made and what type or category of stakeholder should be included in decision-making.   

The larger scope of projects with PSAs may be related to another characteristic of PSA behavior - their tendency to facilitate other community organizations’ participation in the urban regeneration project that might not otherwise have been involved.  This took the form of assisting organizations to apply for funding (which may be project-related or from outside funders with goals tangential to urban regeneration), providing space for organizations to carry out regeneration-related activities, or spawning new organizations to address problems identified by stakeholders but not addressed by the agreed solution.  This occurred in each of the three projects with PSAs and only featured in one of the non-PSA projects (Connswater).  In this way, the PSAs acted as ‘incubators’ for social action that may have contributed to the increased scope / complexity of projects.  Furthermore, two PSAs (both in Dublin) were involved in supporting the formation of small businesses in the community, an activity that appeared to be contingent on the scale of the funding available to the PSA and on the role of the PSA in the implementation phase(s) of the project.  BRL, with its powerful central implementation role, was much more active in promoting private sector activity than was FRB, existing as it did more on the fringe of the implementation phase.  Research into the post-project longevity of these new and/or refocused community groups and small businesses would determine whether this effect is a long-lived impact of a PSA or is simply active as long as the urban regeneration project is underway.    

As discussed earlier, in projects with PSAs, the agreed solutions tended to be broader in scope, including a range of social and economic objectives, as well as incorporating process elements, that did not appear in the other projects.  In projects with PSAs, the community organizations were linked into the project implementation activities through the PSA, while in those projects without PSA, the community organizations worked directly with the public agency responsible for the project or their agents.

Based on the interview data and various project reports, we noted that the PSAs acted not only to represent the views of the community, but also to facilitate collaboration amongst the agents responsible for implementing the agreed solution.  This is a difficult role as may be seen from the different factors that drive implementation agent decision-making (Exhibit III).  In responding to the survey, public sector agents emphasized political, social and reputational factors, while private sector agents paid most attention to economic, organizational capacity and reputational factors. Non-profit agents were in between these two and most concerned with social, capacity and reputational factors.

[Insert Exhibit III here]         

While there is some overlap among these factors, the survey findings suggest that the further away from each other that organizations are positioned on a continuum of individual vs. societal accountability, the greater the difference is in the decision factors considered. The importance of reputation is common to all agents, but less important than the other two factors in the top three for each agent type. Organizational capacity is important to both non-profits and private firms and social issues are important to non-profits and government agencies.  Where a PSA emerged, those involved worked to manage perceptions in such a way as to make agreement possible amongst agents with different goals and different views of the environment.   In such cases, interviews suggested a greater alignment of agent perceptions about the range of factors that influence decisions – essentially through the broadening of each agents’ views of the factors that must be considered when collaborating with different types of agents.  Without a PSA, each agent paid attention to its own view of the world and engaged in negotiations with other agents primarily to maximize achievement of its own goals.  In cases in which there was no PSA, the responsible government agency communicated to or consulted with other agents to progress the agenda of urban regeneration as perceived by the government agency. Whether the presence of a PSA resulted in ‘better’ outcomes is unclear as the research was not aimed at establishing normative standards.  However the evidence suggests that the presence of a PSA can result in a broader set of objectives, the achievement of which addresses the concerns of a broader set of stakeholders.   

Finally, PSAs were all active in responding to uncertainty, particularly around bifurcation points in the project.  For example, when the local authority introduced the public-private-partnership into the Fatima Mansions project the PSA responded first by resisting the change (trying to eliminate uncertainty) and then by trying to make the best deal possible with the local authority and subsequently the selected bidder to mollify residents and minimize change to the agreed processes (decreasing uncertainty). BRL worked tirelessly in the beginning of the project to reassure developers and investors in private rental dwellings that Ballymun was going to be a good investment (decreasing uncertainty).  However, when renters on social welfare and/or ex-tenants of local authority housing were seen to make up the lion’s share of renters in the area, BRL worked to get legislation passed to cap the proportion of renters on welfare support that could be accommodated.  In contrast to the FRB’s actions, this had the effect of increasing uncertainty for investors and for prospective residents, while emphasizing the socio-economic mix objectives of BRL.       

However, their role in relation to uncertainty management is not unique to the PSAs.  Residents associations in the projects studied also played this role – at least in so far as uncertainty for residents was concerned.  For example, when responsibility for development was shifted from the NIHE to a new housing association in the middle of the Clonard project, the Clonard residents association arranged for residents to meet with the project manager from the association and provided space for the manager to hold information clinics on a regular basis.  So it would be premature to suggest that uncertainty is more effectively dealt with in projects with PSAs than without.

In summary, PSAs were observed to have six characteristics / roles in the projects in which they were present.  The first of these was as a network agent with varying degrees of centrality in the network – depending upon, or at least associated with, their role in implementation activities.  The second characteristic was that they were invariably involved in consultation processes between implementing agencies and residents.  We suggested that this role was linked to the tendency for PSA projects to have a broader range of project objectives via more in-depth consultation with residents (3rd characteristic) and that this, in turn, was linked to the role of organizational ‘incubator’ helping community groups and, in some cases small businesses, to form through access to expertise, funding or other resources such as premises (4th characteristic).  Our fifth observation was that PSAs were active in facilitating the adaptation of participants’ views on what decision factors were most relevant to decision-making.  This created the space for agents’ perceptions of the decision environment to broaden enough to include other agents’ different perceptions thereby facilitating collaboration.  Finally, the PSAs generally acted to lessen the negative effects of uncertainty, although other agents also demonstrated this behavior in the projects studied.

Conclusion

The paper has explored collaboration processes in urban regeneration as seen through the lens of a Complex Adaptive Systems (CAS) framework.  Based on the findings presented, we propose that there are at least four characteristics of complex public management domains that could be regarded as more easily understood using this framework.  First, we noted that CAS theory offers an integrated framework with which to observe and understand, in a fresh manner, the functioning of public management systems, given the complex interconnections among agency, structure, environment and outcomes. Under such circumstances CAS theory posits, inter alia,  non-equlibrium systems with characteristics of self-organisation, emergent order, non-linearity, active adaptation and autopoeisis, examples of which were readily observed in the case data presented.  Without the CAS framework, it would have been impossible to organize the presentation of such a varied set of observations in as coherent and integrated a manner.

The second advantage of the CAS framework is the focus on process as more than simply actions taken by specific agents, but also as interactions among agents.  All of the cases provide detailed records of self-organisation at the ‘local’ level driven by multidimensional interactions between agents.  While these interactions were, in each case, unique, given the path dependencies and initial states involved, there were patterns that could be identified in the emergent order and outcomes of the six systems studied.  Public sector agents played a significant and powerful role in all cases. Their ex ante intent with regard to outcome was powerful and significantly reflected in realised, or ex post, outcomes. However, the realised outcomes were, in all instances, substantially the result of the interaction between public agents’ intent and agents ‘in the locality’ –  groups with a deep interest in the regeneration process. Outcomes, in all cases were the result of process, incorporating agency and interactions, as well as intent. The process features observed were contrasted with the framework proposed by Kingdon (1995) and differences highlighted.

A third important insight arises from data on  three of the cases, where emergent order was characterised by the creation of a new agent type – the PSA.  This new agent type may be seen in all three cases as an adaptive response to the complexity of the individual situations.  The PSA agent was a mechanism that facilitated the process of interaction between the initial set of agents, most actively involved in the pre-implementation phases of consultation, discussion, decision-making and consensus seeking.  While the PSAs were an adaptive and emergent response to broadly similar initial decision contexts, they each had unique structural, relationship and power characteristics reflecting the local context of the specific regeneration project.  In the other three cases, no PSA type agents emerged: the outcome was shaped primarily by the intent of the public sector agent and, to a lesser extent, the interactions of the other participants.  The recognition that adaptive features are a natural, but not inevitable, occurrence in an organizational system, along with the impact that these features can have on the structure and outcomes of the system, is an advantage of the CAS framework adopted..

Where PSAs emerged, they acted out six identified roles. In particular, they acted through ‘perception-managing’ to facilitate collaborative decision-making among agents with different perceptions of the world.  Where they emerged, the content and process of communication and consultation became a central issue to be agreed collaboratively among stakeholders.  Complexity theory and CAS frameworks work familiarly with the notion of emergence – and particularly of emergent order.  The latter may become embedded in emerging and evolving rule systems or, as in this research, may be facilitated by emergent agents that take on stewardship of decision making norms and processes of a collaborative nature.

The fourth strength of the CAS framework was that attention was drawn to the identification and observation of significant nonlinearities, as seen in the discussion of bifurcation points.  These were numerous and frequently central to the regeneration outcomes and their triggers fell into three primary categories: issues concerning physical boundaries, the introduction of new agents, and interventions from the external political environment.  Typically, many would have been impossible to identify through ex ante analysis and planning.  Equally, the disproportionate impact would have been impossible to model through a rational-analytical project planning process.  The incorporation of non-linear behaviour, including bifurcation points and emergent ‘rules’, into the analytic framework is a particular strength of the CAS framework, which provided us with a unique perspective with which to observe the triggers of systemic change in urban regeneration in Ireland.

A number of future research directions grow naturally from the findings.  Another project is already underway exploring the extent to which the findings are consistent in other public management settings.  The next project is investigating the same matters in the context of information technology innovations in health care. Research on multiple cases across varied public management settings is intended to facilitate the identification of patterns through a predominantly inductive methodology.  Identifying such common patterns as may exist provides the basis for commencing more deductive research, based on hypothesis generation and testing.  With further elaboration, the beginnings laid in this research holds the promise of moving on to the construction of a simulation model of housing decisions and outcomes.  This endeavor is interesting and challenging theoretically and also promises a new means of interacting with the public management community of practice. The emergence of PSAs begs further investigation in an attempt to understand more fully how general a characteristic this may be. It is important to understand whether it is a general (but not universal) emergent feature and to document the particular conditions that may trigger its emergence, particularly given the observed impact on collaboration among participants in urban regeneration.
This paper began by asking about the nature of the change experienced by public sector managers and about their approach to coping.  The urban regeneration cases illustrate a view of public management as network management – a world of multiple agents with multiple objectives who must reach some operational consensus and co-alignment for a public management outcome to be delivered.  In this context, coping may indeed be understood as a matter of dealing with the intersection of agency, structure, outcome and environment.  This intersection lies in an arena dominated by processes of collaboration and competition and, as has been illustrated, by emergent phenomena – new agents such as the PSAs that emerge to fill system gaps concerning collaboration and consensus building capacity; emergent agents that may be ‘incubated’ by the PSAs; and new evolved functions and roles for established agents. The demands on public managers are to act as pivotal agents in this dynamic and sometimes turbulent arena: working with what is fixed and mandated by law, maintaining policy direction and core objectives, facilitating agent collaboration (and productive conflict where appropriate), engaging fully in the definition and delivery of outputs and outcomes and helping to shape and re-shape the inter-organizational structures needed for mission achievement.
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Appendix I:  Agents in urban regeneration in Ireland

	Agents
	North
	South

	
	
	

	Private Organisations
	
	

	Developers / Builders
	X
	X

	Consultants (e.g., research / planning)
	X
	X

	Residents Associations
	X
	X

	Community Organisations
	X
	X

	Housing Associations
	X
	X

	Area-based partnerships
	X
	X

	Project-specific organizations*
	X
	X

	
	
	

	Public Organisations
	
	

	National housing authority
	X
	

	National planning authority
	X
	

	Govt: Dept of Social Development
	X
	X

	EU (structural fund programmes)
	X
	

	Local co-ordinating body for UR
	X
	

	Local (housing/planning) authority
	
	X

	Govt: Dept of Finance
	
	X

	Govt: Dept of the Environment
	X**
	X

	Performance Mgmt Agency (Pobal)
	
	X


*These organizations tend to have significant involvement by public sector representatives and, in some cases, may even be owned by a government entity.  However, they are technically (legally) still private organizations.

**The Department of the Environment in Northern Ireland has a role in urban regeneration only to the extent that it is the organizational ‘home’ of the planning service.

Exhibit I:  General CAS Modeling Framework 
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Exhibit II:  CAS model for analyzing public policy networks
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Exhibit III:  Decision factors by agent type – similarities and differences
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� The private sector includes all privately owned firms or organizations that are operated on a for-profit basis.  The non-profit sector includes privately owned organizations operating on a not-for-profit basis (often, but not always, registered as charities in Ireland).  The public sector includes statutory and semi-state agencies with mandates to provide housing services.  The community sector includes all organizations with a particular location basis, but with a potentially broad range of activities that are aimed at improving the quality of life for people in that location.  The policy sector includes all organizations, government departments and political committees or sub-groups that focus on policy development for the specified policy domain.    


� The ‘Noble Index’ – see Tomlinson and Kelly 2002


� Vesting means that the NIHE has the legal authority to buy out owner occupiers / landlords in the targeted area and to relocate social tenants prior to demolition – effectively equivalent to a compulsory purchase order (CPO) in the south.  
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