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Strategic Choice in the Irish Housing system: 

Taming complexity
Strategic Choice in the Irish Housing System
Abstract 

This article examines the strategy choices of various agents in the housing system in the Republic of Ireland with a view to understanding the range of choices and the environmental factors that drive strategy and outcomes in the housing domain.  Using a complex adaptive systems (CAS) framework, the strategic decisions in 50 different organisations are analysed to identify types of agents, strategies employed, and decision factors.  In addition, the system outcomes that both affect and are affected by agent behaviour are identified.  The careful elaboration of each of these components of the housing system provides insight into the dynamics of a ‘whole’ system of housing that spans public, private and non-profit providers as well as those organisations involved in influencing housing policy.  As such, the article applies a new analytical framework to the phenomena of policy networks in housing.

Introduction
This article will examine the strategy choices of the participants in the housing system in the Republic of Ireland with a view to understanding similarities and differences in factors and interdependencies that drive organisational strategies, establish and support boundaries between sectors and ultimately contribute to systemic outcomes in housing.  The objective is to present a new analytical framework for understanding complex change in key areas of social policy that exhibit persistent intractability in responding in predictable ways to policy interventions.  Ireland as a case study is ideal for this purpose due to the rapid and recent changes in its economy, the efforts by policy makers to influence the housing system and the unanticipated changes (or lack thereof) that have resulted.  In contrast to relatively well-known approaches to understanding social outcomes (e.g., Esping-Anderson 1990) or economic outcomes (e.g., Whitehead 1999), this article takes a ‘bottom-up’ approach to the problem of identifying the major factors that influence housing outcomes, by focusing on the decision processes of the various agents in the system as opposed to the political or economic context in which these agents must make decisions.  This is not to say that the context for decision-making is unimportant, but rather that refocusing the analytical lens on decision-making leads to insights into systems dynamics that are otherwise obscured by the broader socio-economic sweep of history.  
Complex adaptive systems (CAS) theory (Holland 1998, Anderson 1999) is proposed as a research framework to facilitate the analysis of agent decision-making as well as the links between this behaviour and systemic outcomes, although this article deals primarily with the first of these analyses.  While CAS is rather new to the field of social system research, it is by no means unknown.  CAS has been identified as having considerable potential for understanding organisational systems (Anderson 1999) as well as for public policy development (Chapman 2002), however specific applications for CAS-based analytic frameworks to public services have yet to be developed.  The core assumption driving the use of a CAS framework in housing is that the strategies of various actors in the housing system are neither homogenous, nor independent.  This is contrary to assumptions made in some public policy formulation in housing, particularly where it is based on economic, social and/or planning assumptions.  Network analysis (Rhodes 1996, Kickert et al 1997) is similar to CAS in that it directly addresses the issue and impact of multiple stakeholders with differing objectives and characteristics interacting within a given policy domain, and there are examples of applications of this approach to housing in this issue of Housing Theory and Society.  However, network theory tends to devolve into an aggregated analysis of forms of interdependencies among agents and system-wide dynamics that obscure the differences among individual participants and how these may affect outcomes. This paper aims to address this gap by proposing a general model for agent-based analyses of housing systems based on complex adaptive systems (CAS) theory.
Housing in Ireland

The last ten years in Ireland have seen tremendous changes in housing in Ireland.  Most apparent during this decade has been the remarkable increase in average house prices, which have increased by over 350% over the period 1995-2004.  When this research began in 1998, the term “housing crisis” was already being used to describe the situation as prices had nearly doubled from the end of 1994 to the end of 1998.  Of greatest concern to policy-makers was the affordability of housing for first-time buyers and several reports by the economist Peter Bacon (1998, 1999, 2000) were commissioned on how to address the ‘crisis’.  Of the plethora of recommendations made by Bacon & Associates, the ones that were eventually adopted aimed mainly at increasing supply. Measures included financial incentives for development, additional funds for infrastructure, planning reform (albeit relatively conservative) and changes in tax incentives for first-time buyers and investors.  It could be argued that both the success and the failure of these measures over the past 5 years have surprised policy makers.  On the one hand, the increase in private house construction has been phenomenal with output growing 180% from 1998-2004.  Ireland in 2004 had the highest rate of housing output in Europe when measured in terms of output per capita (RICS 2005).  However, prices continued to rise over the period, with new houses doubling in price from 1998-2004.  Even more surprising (although not, perhaps, in retrospect), was the unanticipated explosion in the second homes and ‘one-off’ housing in rural areas, while at the same time numbers of homeless people and families on social housing waiting lists in the urban centres doubled.  
The crisis in social housing was recognised around the same time as was the pricing crisis in the private sector and measures were introduced to try and increase supply in social housing in the National Development Plan 2000-2006.  However, these had no where near the impact of the measures introduced in the private sector with local authorities and non-profit housing providers failing to achieve the aggressive targets of the plan.  Since the late 1970s, Ireland, like many European countries (Harloe 1995) has been steadily rowing back on the provision of social housing in favour of market and/or non-profit housing providers to address the housing needs of its citizens.  However by 1999 it became clear that this approach was eroding the ability of the state to provide for those in extreme housing need.  Public funding for social and affordable housing was quadrupled from 1998-2004, and while the non-profit sector was able to increase its output commensurately over the period (albeit from a very low baseline), local authorities were able to increase output by only 65%.  Rising costs and the lack of available development land in areas of high demand (i.e., urban centres) were given as the reasons for this failure, but the fact remains that in spite of funding and favourable government policy, the social housing sector was unable to respond to demand for its services with anything like the alacrity of the private sector.  Furthermore, the private sector response, while rapid, did not adequately address the underlying problem of lack of housing affordability at basic income levels.  Instead, higher quality (trading up), investment properties and second homes became a feature of the private housing market and the concerns of the private renter were virtually unheard until very recently.  The result of this lack of attention to the private rented sector may be seen in the low proportion of people renting (11%), the low number of apartment complexes in Ireland (2.3%), the fact that renters pay more than double the proportion of their incomes on housing costs than do owner-occupiers in Ireland, and their tenure rights are among the worst in Europe
 (Norris & Winston 2004) Overall, the Irish housing system has been characterised as “dynamic, but unbalanced” (NESC 2004) in terms of the rapid changes in its economic characteristics, the policy measures adopted to try and influence outcomes and the unequal access to housing across different demographic groups.  The question that this article seeks to answer is whether any new insights into the dynamics of this system may be gained through a CAS analysis of decision-making behaviour of its component agents.
The Complex Adaptive Systems (CAS) framework
Public administration scholars (Boston 2000, Pollitt & Bouckaert 2004) have suggested that ‘systems’ effects may be one of the keys to formulating policy that results in desired outcomes.  Blackman (2001) and Chapman (2002) have gone further and proposed that complex adaptive systems (CAS) theory offers a framework for understanding public service systems dynamics leading to insights that would be superior to current understanding(s) of cause and effect, but again, neither author is very specific on what exactly is involved.  

Anderson (1999) is quite specific on what is entailed in building a CAS model for organisational systems, though he does not suggest that public service systems are any more or less likely to benefit from this sort of approach than any other organisational system.  Holland (1998) is also quite specific about the elements of a CAS and I have recently proposed a framework for analysing public service systems based primarily on these authors’ approaches (Rhodes & MacKechnie 2003).  In essence, we claimed that in order to construct a CAS model of any organisational system, the analyst must be able to clearly define the agents that make up the system, the ‘rules’ of the system – which may be either exogenous or endogenous to the agents themselves, the goals that agents are pursuing along with the agents’ understanding of how those goals are best achieved, the nature of interactions among agents and, lastly, those measures that represent the state of the system at any point in time (see Diagram 1).  If each of these elements can be defined, then existing computational and/or theoretical models may be applied to simulate the behaviour of the system in question.  These simulations may then be used to explore the potential systems outcomes of changes in the behaviour of agents arising either from policy interventions or evolutionary processes of the agents themselves.  Different models assuming different agent behaviours could be tested against actual observations of the system in question and then refined to address any anomalies.  Again, the objective is to identify key factors in agent behaviour that have the potential for affecting system outcomes in unanticipated ways.  Given the apparent difficulties in achieving ‘balanced’ outcomes in the Irish system, there is a clear incentive for exploring alternative theoretical frameworks to those already in use by policy makers. 
[Insert Diagram 1 about here]

However, the challenge of accomplishing this in a system of the scope of housing is significant.  In fact, due to theoretical difficulties in applying this early model to the empirical data in the Irish housing system, Kauffman’s (1993) NK-modelling approach as applied by Siggelkow & Levinthal (2003) was incorporated into the original model, particularly in the definition of agent schema and fitness functions. Adopting this approach led to the incorporation of the concept of the “performance landscape” as the playing field on which the agents act and interact in the pursuit of their goals.  Performance landscapes for a given system are determined by the interaction of agents, the interdependencies of choices that agents make and environmental factors that favour one set of choices over another (see diagram 1).  Boisot & Child (1999) provided further insight into the specification of connections among agents and Prigogine & Stengers’ (1984) concept of initial conditions was added as it appeared to have relevance in the case of the Irish housing system.  The modified elements of the resulting CAS framework used in analysing the Irish housing system are briefly described below.
Agents
In the earlier article (Rhodes & MacKechnie’s 2003) we argued for a definition of organisational agents that is designed to be of general application to all organisational systems.  An agent is an: 

“organising initiative which may be as short lived as a transaction between consumers and service providers or as long-lived as a government agency.  Initiatives are formed at many levels.  The lowest level of agent is formed by individuals choosing to engage in organising behaviour, and higher levels are formed by organising interactions among initiatives.  Individual participants are also agents within an organisational system, but only so far as they participate in initiatives.” (Rhodes & MacKechnie 2003: 67)

The case for this definition of an organisational agent is made at some length in the earlier paper and will not be repeated here.   However, what is important to note about this definition is that it is both broad enough to capture the different elements of the housing system that form the heart of current theory, e.g., buyers, sellers, renters, producers and policy-makers, but specific enough to allow for a limited set of characteristics and decisions to be defined that will be amenable to subsequent modelling of the system.  Of particular note is the ability to incorporate economic transactions, policy networks and suppliers of social housing all under the same basic set of descriptors.  The list of proposed agents in the Irish housing system is provided in Table I, the empirical basis for which is discussed later in this article.  
Schema / Environment 
Rhodes & MacKechnie (2003) define an agent’s schema as “comprised of the inputs to the agents’ decision-processes along with the filtering rules that the agent applies to decide what information to process (p. 59)”.  Various authors have suggested specific elements to include as schema, however work by Siggelkow and Levinthal and their collaborators
 on strategy, decision-making and performance landscapes in complex organisational systems appears to be most promising for public service systems in which the agents are, to a greater or lesser extent, creating their ‘environment’ through their interactions. 

Briefly, these authors work on choice ‘structures’ and the implications of these for both individual agents’ performance outcomes and the performance landscape of the system as a whole.  In their 2003 article they specify a model of interacting organisational choices, the dynamics of which create the landscape on which agents operate.  Their framework provides the basic underpinnings for the model of the Irish housing system in that it a) recognizes the endogenous aspect of the environment and b) simplifies the specification of the system into agents, decisions (choices) and interaction(s) among decisions.  I have argued elsewhere (Rhodes 2006) that, in addition to the range of decisions, the schema must also include those factors in the agents’ environment that affect decisions.  This is because a key component of schema is the cognitive ‘filtering’ (Holland 1998) or ‘coarse-graining’ (Gell-Mann 1994) that agents employ to perceive their environment efficiently.  Empirical research must therefore capture both decisions and factors considered by various agents.
Fitness Functions  
Fitness functions govern how the agent will choose among alternative actions.  In the Siggelkow & Levinthal model(s), the fitness function of each agent is to maximise the average fitness value of its choice set.  The fitness values assigned to each choice are exogenous and random.  Clearly this simplification is not adequate to model a ‘real’ housing system.  Different agents in the system are likely to have different fitness functions and are also likely to perceive different ‘value’ in any given mix of choices on the performance landscape.  Fitness for a given agent is therefore a function of the value that an agent perceives arising out of a given combination of choices.  
In addition, the fitness ‘function’ needs to include the process by which agents search for higher levels of fitness.  In fact, in Siggelkow & Levinthal’s (2003) model, different search mechanisms were assigned to different organisational structures, a feature that was consistent with the empirical data on the Irish housing system and therefore incorporated into the framework. 
Connections / Interactions

In the modelling approach used by Siggelkow & Levinthal (2003) the only connection among agents was the sharing of a common performance landscape.  However, the discussion of fitness functions above suggests that even this connection is tenuous as agents are likely to have different perceptions of the landscape, in fact may theoretically operate on different landscapes all together.  Anderson (1999) lists the different types of connections that may be present among agents in a CAS as the exchange of information relating to the ‘state’ of agents (cellular automata), the giving and receiving of instructions (neural networks) and/or the exchange of ideas (genetic algorithms).  Each of these incorporates information exchange of some form or other and this type of connection was intuitively (and empirically) relevant to the housing system studied.  However, the question remained how to integrate the concept of information exchange between agents into the CAS framework under development.

Boisot & Child (1999) applied a derivation of Kauffman’s NK model to their study of organisations adapting to a complex environment in which information exchange played a key role.  Their model introduces the dimension of information ‘diffusion’ into the environment as a measure of the exchange of information among agents in the system.  They suggest that the degree of diffusion is dependent upon: 1) the organisational mode of the agents, 2) the frequency of interactions between agents, 3) the amount of time in which agents interact and 4) the degree to which a shared context is required and present between agents.  The higher the level of diffusion in the environment, the more information may be shared among agents.  Fortunately, organisational mode in Boissot & Child was largely the same as in my typology, which meant that I could incorporate that element directly into my model.  The presence of a shared context could be translated into a measure of the similarity between performance landscapes for agents, leaving only frequency and length of interactions to be added to the model.  

System State (‘Outcomes’) 
This is a crucial component of any system model, since information about the state of the system provides: a) feedback into future decisions made by agents and b) information on the potential effect of interventions or agent evolution.  Determining the relevant system state variables for agent decision-making overlaps broadly with the definition of the factors agents take into consideration in making decisions, and the list of factors proposed later draws on the empirical analysis of decision-making in the Irish system.
Note, however, that the question of which system state variables (or more colloquially, system ‘outcomes’) are relevant overall needs to take into account those factors that are of interest to policy-makers on a more holistic level.  And although public administration theory has historically separated the study of the dynamics of policy-making with that of policy implementation, this has been criticised as an artificial distinction (Pressman & Wildavsky 1979, Rhodes 1996).   In fact, there is clear evidence in the Irish system that policy-influencers are a significant part of the system and emerge out of each of the three sub-sectors of public, private and non-profit housing agents.  Policy influencers may have direct impact on legislators through lobbying or other avenues of influence, but also may be focal points for creating sectoral ‘norms’ that are as influential as they are unofficial.  Social theories of institutional isomorphism (Dimaggio & Powell 1983) and structuration (Giddens 1984) provide some theoretical bases for the phenomenon of patterns emerging out of the interaction among agents and the subsequent institutionalisation of these patterns as norms or even as institutional artefacts.  These more emergent system outcomes of relevance to agent behaviour may be determined through analysis of policy statements of relevant political or representative bodies, reviews of legislation and interviews with policy-makers.
Initial Conditions
As noted earlier, the analysis of the Irish housing system indicated that there was a strong case to be made for the inclusion of some variables that indicated the ‘initial state’ of the system (Prigogine & Stengers 1984).  However, deciding what constitutes ‘initial’ (i.e., when are we talking about?) and what is ‘state’ (are these the same elements that make up system state above – or some alternative (set of) variables?)).  There is little guidance to be found in the literature, so I have let the agents themselves provide information as to the key ‘conditions’ that they believe have influenced the trajectory of the system.  In the interviews conducted for this research, individuals who commented on historical or cultural elements to their decision-making were encouraged to elaborate on these points and where elements appeared consistently across interviews as well as in literature relating to the history of housing in Ireland, these were noted.
Agents, Decisions and Outcomes – Empirical Findings
Having outlined the elements of a CAS model for the Irish housing system, the remainder of this article will present interim findings from the research to date.  Agent types, schema (including strategy elements and decision factors) and key systems outcomes are described in this paper with examples from the empirical research as appropriate.  Fitness functions, connections and initial conditions are both less central to and less developed in the analysis so far and will therefore not be included here.  In the conclusion I suggest what insights may already be identified through this approach and the future direction for the research.

The definitions and observations presented below are based on 64 interviews conducted with individuals in 50 different organisations over the period 1998-2004.  The main focus of the interviews was on defining the strategic decisions being made by senior managers in organisations that were seen to be either wholly or partially involved in housing.  Organisations were identified through a process of peer-identification, in which interviewees would suggest organisations (or individuals) outside their own as being active and/or influential in the system.  As the types of organisations expanded, the emerging typology was checked with existing literature on the Irish housing system (Pfretzschner 1965, Baker & O’Brien 1979 Blackwell 1988)  for consistency and, although there may be some unusual classifications due to the requirements of a CAS agent definition, the resulting list of agent types is relatively uncontroversial (see discussion below).      
In addition to defining agents and their decisions, the interviews also covered the context for those decisions, including organisational objectives, environmental factors (both internal and external to the organisation) and relationships with other individuals / organisations relevant to the decisions under consideration.  Over the course of the research, a range of literature relating to Irish housing policy and history, economics, organisation, strategy and sociology was consulted to check facts and/or theories as they emerged as having explanatory power in the dynamics of decision-making in the Irish housing system.  The most relevant of these references are cited in the analysis below.        

Agents

In the Irish housing system there appear to be 15 different types of agents (see table I).  These may be grouped into three categories of agent: 1) consumption/transfer agents, 2) production/supply agents and 3) policy developing/ influencing agents.  A detailed list of agent types is included in appendix I.  Agent types were defined by analysing the differences between strategies, factors, value propositions related to fitness functions and organisational mission, as well as by reviewing earlier attempts at systems models of the Irish housing system discussed above. 
[Insert table I here]
Note, however, that some organisations span several of the agent types.  For example, non-profit housing organisations tend to include three fundamental agents – i.e., developers, housing managers and estate agents (for social renters).  While in the case of local authorities, these organisations encompass a large number of different types of agents including developers, builders, housing managers, planners, estate agents (again for social renters), renter/landlord transfers, finance providers, professional service suppliers and occasionally product/material suppliers.    In the private sector, although there are some organisations that span agent types, it is far more likely that an agent will be of a single type, though that agent will also participate in consumption / exchange agents as a matter of course.  This tendency for organisations to incorporate more agent types as they become more ‘public’ is an interesting one and has implications for modelling the dynamics of the housing system.
Agent type affects both how the agent evaluates its environment (decision factors) and the types of decisions that agents make (strategy elements).  Based on the evidence from the interviews, developers are likely to be influenced by economic and political factors in the environment, while builders are concerned with their own organisational capacity – largely ignoring political factors.  Associations are likely to worry about sector issues such as co-ordination, networking and sector reputation.  Investors tend to consider economic and political factors, while owner-occupiers are less likely to consider political factors and base decisions on economic and social factors.  Given these differences, it seems clear that the more different types of agents are included within a single organisation, the more complex its reactions to change in its environment.  

Schema – strategy choices and decision factors
As noted previously, there are two basic components to agent decision-making: decision factors and strategy elements.  Decision factors are related to the state of the ‘system’ that agents take into account in formulating decisions, while strategy elements are the specific decisions that agents make in moving around the performance landscape. The empirical data indicates that both decision factors and strategy elements vary depending upon the type of agent – which supports the hypothesis that there are multiple, though overlapping, performance landscapes on which agents operate.  Furthermore, it became clear in the course of analysing the data, that agents operating in different ‘sectors’ of the system, i.e., the public, non-profit and private sectors, tended to clump together in terms of both the factors considered and the types of decisions undertaken.  The nineteen (19) different factors considered by agents in the public, private and non-profit sectors are shown in Table II and the strategy decisions in Table III.
[Insert Table II here]

In analysing the decision factors it became clear that there were three different ‘levels’ of decision factors that affected agent decision-making.  Levels were differentiated based on the degree to which an agent has the ability to alter the characteristics of the decision factor.  For example, agents might consider the availability of capital and labour in the ‘market’ as a decision factor and would also perceive these factors as largely beyond their control.  Following the strategy literature (Johnson & Scholes 2001) I have called these factors ‘external’ factors in recognition of degree of influence that the agent has over them.  External factors appeared to have the greatest influence over public sector agents which may indicate the degree to which these agents see themselves as more affected by factors beyond their control than do other agents in the system.

‘Internal’ factors include factors such as the organisational capacity, information processing capability and/or structure of the agent.  These are factors that are clearly influenced by the agent, but are also considered to be ‘fixed’ at a given point in time during which the agent is considering a particular decision.  Again agents in the public sector appeared to have a broader range of internal factors that affected decision-making than others.  This is a bit more difficult to explain, but may be related to the observation that public sector agents, primarily local authorities in the housing system, are amalgamations of several different types of agents which may contribute to the wider range of factors that must be taken into consideration across the various decisions made. 
In addition to internal and external environmental factors, there were other factors that fell somewhere in between and that were not as well documented in existing strategy literature.  These were factors such as the degree of innovation/change in the industry, the ability of the sector to co-ordinate its activities, pressure to conform to particular strategies/ structures and the learning capacity of a group of agents.  These factors have some resonance with institutional (Aldrich 1979, Dimaggio & Powell 1983), and evolution (Nelson & Winter 1982) theories.  I have chosen to group these under the category ‘adaptive factors’ in recognition of the inter-active agent dynamics that operate to influence these factors.  

In table II we see that these types of factors are identified by smaller proportions of agents, suggesting that they are secondary considerations in decision-making.  However, unlike external and internal factors, adaptive factors appear to influence the private and non-profit sectors to a greater degree than they do the public sector.  This provides us with more clarity around why policies attempting to influence agent behaviour need to be sector-specific and also suggests that policy interventions that manipulate only the exogenous factors – or attempt simple interventions into the standard set of endogenous factors – may not achieve the outcomes that they target.  
[Insert table III here]

The strategy decisions identified in this research are consistent with the literature Hambrick and Fredrickson (2001) provide an excellent template for establishing the range of ‘N’s that showed up in the interviews.  However, one strategy decision not present in the Hambrick and Fredrickson (ibid) model appeared in the data. This is the decision whether or not to compete with other agents – which showed up in the non-profit sub-sector and in the private sector.  In fact, in the non-profit strategy literature (Stone et al., 1999), and increasingly in the mainstream strategy literature (Contractor and Lorange, 2002), a key question that organisations have to decide on is whether they should compete or cooperate with other organisations in their sector (see also Smeets and Dogge on coopetition in this volume).  In the case of the non-profit sub-sector in housing, the prevailing decision was not to compete with other organisations in the sector for individual development projects offered by local authorities.  In the private sector, the ‘default’ option was to compete although several interviewees gave examples of situations in which they choose not to compete or they expected that others would not compete.  The presence of this strategy element is increasingly important to policy makers operating in mixed-economy policy domains in which homogenous assumptions of competition or, alternatively cooperation, are no longer appropriate.
Another variation introduced into the standard (private sector) set of strategy decisions made by agents is the wide range of value propositions found across the three sectors (see Table III, 6A-6G).  The value proposition of an organisation is the differentiating feature of the firm’s activities that creates value for customers and the concept has a long pedigree in business strategy (Porter 1985, Treacy & Wiersema 1997, Hambrick & Fredrickson 2001).  In the case of non-profits and public sector organisations, however, management theorists are just beginning to look at the issue of value creation in these sectors.   What we can see from the data thus far is that while there is some overlap across the agents, particularly in the case of a customer focus value proposition, there is a clear indication of different value strategies being pursued in the different sectors.  Most noticeable are the three propositions that are unique to the public sector, namely provision of information, co-ordination and achieving targets.  It is likely that the presence of these value propositions have important, but largely ignored, effects on the behaviour of agents and hence the outcomes of the system.  

Systems state (outcomes)
I have suggested earlier that the definition of system state needs to be based on two perspectives: 1) agents’ views on feedback variables indicating success / failure of their strategies and/or influencing subsequent decisions and 2) policy influencers views on the desirable outcomes of the system.  To accomplish this analysis, agents’ descriptions of their specific objectives were included in the list of potential outcomes, as were the ‘factors’ that agents described as influencing their decision-making.  Where objectives or factors were mentioned across a number of agents, these were elevated to potential system outcome status.  Literature relating to housing policy and implementation (Blackwell 1988, Bacon 1998, Norris & Winston 2004, NESC 2004) was analysed to determine whether potential outcomes in the Irish system had any supporting theoretical basis for inclusion in the model.  Candidate outcomes that passed this ‘test’ are listed below.  Ongoing improvement of this list based on comments / critiques by academics and practitioners is part of the research approach I have adopted.

Possible System State Dimensions for the Irish Housing System:

1) Agents and academics agree that a core objective of the housing system is the maintenance of a ‘market-clearing’ price for housing that is ‘affordable’ across a range of housing ‘alternatives’.  Market-clearing means that there is a reasonable balance between supply and demand (i.e., no precipitous drops or increases in price which may be measured by the rate of change in house prices).  Affordability is generally measured as a ratio of the cost of housing (sometimes imputed rent, sometimes mortgage cost, sometimes a total cost including services, taxes, etc.) to disposable income or total household expenditure
.  In Ireland, the total cost of housing is typically not viewed as an important measure, even though many fiscal and taxation policies are aimed at lowering the total cost.  The range of alternatives measured tends to be in terms of tenure (owner occupied, private rented, social).

2) The next most commonly stated objective has to do with the allocation of housing in an ‘equitable’ manner.  Equitable, however, has a wide range of definitions which could serve as the topic for a paper on its own.  As far as the Irish system is concerned, equitable appears to mean that all people have access to a minimum level of housing that is consistent with a concept of basic human rights.  Agents differ widely, however, as to what ‘basic’ means.  A proxy measure that is often used for this outcome are the number of people on local authority waiting lists and the number of homeless people – though again there is significant disagreement as to the accuracy of these measures.

3) The overall ‘quality’ of the housing stock is a measure that is of interest to a fairly large subset of agents across both the public and private sub-sectors.  Quality is again quite an elusive concept, but there are several attempts at measuring quality in literature and in government statistics.  These include space/person, the existence of specific features such as indoor toilets, heating and windows and average age of buildings.  Architects, builders and city planners talk about design quality, which relates not only to dwellings but also to the integration of dwellings with communities, services and the environment.  There is also a survey instrument used in the European Community which measures satisfaction amongst citizens with their housing, which could be used as a measure of quality from a consumer point of view.

4) In the Irish system, the rate of capital appreciation in housing is clearly important to both consumers and policy makers.  Expected capital appreciation is a key factor in purchase decisions and facilitating capital appreciation is often a subtext of government fiscal policy.  The fact that Irish citizens are more likely to invest in (residential) property as a source of long-term capital gains and pension provision than they are in any other form of investment is not unrelated to the fact that the user cost of housing (rate of capital appreciation over the rate of mortgage interest) in Ireland has been negative for the last 10 years (NESC 2004).
5) The cost of the housing ‘system’ in relation to other potential uses of society’s wealth is another outcome of the system of particular interest to policy makers, but also increasingly to housing consumers and producers in Ireland.  Although it is generally not presented as a cost, this outcome may be measured in terms of the aggregation of the total proportion of GDP accounted for by public and private investment/spending in housing along with any foregone tax revenues that subsidise the cost and/or capital gains in housing.

6) Although it could be included as part of the previous outcome, the time (and cost) to produce a new dwelling is a feature of the system that has clearly been affected by various agents’ decisions as well as affecting their decisions.  For this reason, I propose that a time-to-produce outcome measure be included in the list.  This outcome has been particularly sensitive to the introduction and manipulation of the planning sub-system, but is also affected by production system decisions as well as labour relations and even the weather.

7) Finally, there is clearly a sensitivity in the Irish housing system to changes in policy that are perceived to negatively affect house prices, access to different tenures or rate of capital appreciation.  Some outcome measure of the stability of housing policy is indicated here, although it is not clear how that might be measured.

Refining and building consensus around these system state dimensions is just one of the tasks required to complete the specification of system state.  The link between the choices made by agents and the state of the system as defined by the seven measures above is a crucial model component that was not addressed by Siggelkow & Levinthal as this was not the focus of their research.  Furthermore, establishing and/or identifying measurements for each of the dimensions listed above will be necessary if the model is to be validated against ‘real’ outcomes over time.  For some dimensions, such as price stability and homelessness, this should not be a problem.  For others, such as policy stability and time-to-produce, there are no existing statistics.  Whether one agrees with the above list or not, it should be apparent that whatever the list includes should be part of any policy analysis exercise.  It is my observation that Irish housing policy rarely considers more than two or three of these outcomes and hence fails to anticipate important feedback effects that a given policy will have on the behaviour of agents and the outcomes actually achieved.   

Conclusion 
This article has described the key elements of a CAS approach to modelling the Irish housing system and outlined emerging findings based on interviews with a cross-section of identified agents.  Agents, schema (strategy elements and decision factors) and system state (outcomes) have been defined, while fitness functions, decision interactions and initial conditions are still under development, and the link between agent decisions and system state needs to be fleshed out.

The benefits of this approach, even with the partial analysis completed to date, are empirically supported insights into the dynamics of the system that help to explain recent puzzles in the Irish housing system.  For example, the difficulty that local authorities had in ramping up production when compared to the private sector or even the non-profits may not simply be the lack of development land, but also have something to do with the numbers of different types of housing agents that operate under the local authority umbrella.  Different purposes, schemas and decision factors within the one organisation may create gridlock or, alternatively, the pursuit of various independent strategies that fail to advance the organisation towards an overall objective.  Therefore, limiting the number of different agent types under one organisational umbrella to improve flexibility under conditions of rapid environmental change may be as important as land use policy. 

In addition, the identification of 19 decisions factors identified as influencing agent decision-making across all agent types, provides a broader canvas than is normally considered on which policy influencers may formulate their designs.  Different environmental factors affect agents’ decision-making, with some agents more sensitive to external factors, some to internal factors and some to ‘adaptive’ factors.  Depending on the agents that policy makers wish to influence, there should be increased awareness of the types of factors that need to be addressed and policy should take a more sophisticated view of the combination of factors that are relevant to particular agents and, indeed, to particular decisions.  Policy interventions that assume exogenous, homogenous ‘rules of the game’ are unlikely to result in predictable outcomes.  The failure to date of the proposal to mix private development imperatives and social housing needs through Part V of the Planning and Development Act 2000 (and 2002 Amended) may be partially due to this type of (relatively) simplistic approach.    

Finally, the seven (7) system state variables identified as key ‘outcomes’ of the system represent the key systems feedback dimensions that proposed policy intervention should be ‘proofed’ against, i.e., the effect on each of these variables should be considered before a policy is implemented.  Failure to do so is likely to result in unanticipated agent behaviour and, potentially, undesirable outcomes.  The effect of negative user cost (due to high capital appreciation and low interest rates) was likely to result in an increase in second-home purchases, not just as housing but as investment vehicles.  The decrease in time-to-produce housing brought about by planning reform and investment in infrastructure would certainly be a factor in the increase in one-off housing in rural areas.

The limitations of the approach are equally apparent.  Besides the acknowledged difficulty of specifying the remaining elements of a CAS, the range of actors, decisions and interactions as defined already go far beyond the capabilities of current CAS simulations.  Simplifying assumptions and/or a focus on sub-sectors within the housing system are required to ‘fit’ the model into a simulation that would allow the sort of what-if analyses required to support policy-making.  These simplifications would be likely to leave out dynamics that are on the margins of the range of possible behaviour in the system, but which are just the sort of elements that cause the unanticipated outcomes described.  In effect, we get back to the policy models that are already in place, just with a different modeling engine.

Where to go from here?  In some ways this line of research is one of “traveling hopefully” in that our current technology to support CAS-based policy making is not sufficient to support what the facts of the housing system require.  However, technology changes and improves and there is good reason to expect that CAS simulations in the future will be able to support system models of the level of complexity described.  Furthermore, the use of a CAS lens to describe the system has already yielded insight into system dynamics in a mixed-market housing system that should be considered beyond those that are already incorporated into the policy maker’s proofing list.  Continuing the research to define those elements of a housing system under CAS that are as yet unclear is likely to add to this list.  Developing simplified versions of empirically-based CAS models should allow for testing (via simulations) for those features of the system that appear to be most critical under various scenarios, further strengthening the ability of CAS-based analyses to provide an alternative perspective to current economic and social theory of cause and effect in housing systems.
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Table I: Agent Types in Housing System

	Consumption / Transfer Agents

	1
	Buyers / owner-occupiers (primary)
	Defined as the initial purchase (market-transfer) of property and the ongoing value-creation activity of owning property and living in it.

	2
	Renter / Landlord transfers (primary)
	Defined as the transfer of accommodation in return for ‘rent’ and includes social rented as well as private rented accommodation.

	3
	Investors (primary)
	Defined as the initial purchase of property for the purpose of earning rents and/or capital gains (becoming a landlord).

	4
	Estate agents
	Defined as an agent that exists for the purpose of facilitating one or more of the three primary consumption agents and/or two primary supply agents through the matching up of buyers/sellers.

	5
	Finance providers
	Defined as an agent that exists for the purpose of facilitating other agents through the provision of finance to buyers and sellers.

	Production / Supply agents

	6
	Developers (primary)
	Defined as an agent that exists for the purpose of transforming undeveloped / un-serviced land into development-ready land.

	7
	Builders (primary)
	Defined as an agent that exists for the purpose of building dwellings on development-ready land.

	8
	Housing Managers
	Defined as an agent that exists to ‘manage’ one or more dwellings, i.e., ensuring that they are habitable and inhabited throughout their standard lifespan. 

	9
	Professional service suppliers
	Defined as an agent that exists to provide one or more ‘professional’ services to primary supply agents, e.g., architects, engineers, town planners, etc. 

	10
	Product/material suppliers
	Defined as an agent that exists to a) produce / acquire one or more of the products/materials required for building and b) sell these to builders.

	Policy developing / influencing agents

	11
	Civil Service (primary)
	Defined as agents employed directly by government to develop/propose housing (and related) policy for consideration by elected officials.

	12
	Planners (primary)
	Defined as agents employed directly by government (generally local authorities) to implement government (planning) policy through their decisions.

	13
	Govt-sponsored agencies
	Defined as agents that are funded by government for the purpose of providing advice / analysis which may be related to housing policy. 

	14
	Independent ‘consultants’
	Defined as privately funded agents whose purpose is to analyse / influence housing policy.  These agents may receive govt. funding on a competitive basis. 

	15
	Associations
	Defined as agents established to ‘represent’ a group of one or more agents for the purpose of influencing government policy or sector practice. 


Table III: Strategy Decisions by sub-sector

	
	Private Sector
	Public Sector
	Non-profit

	
	
	
	

	1
	Compete
	((
	
	(

	2
	Grow
	((
	(
	((

	3
	Diversify
	
	(
	((

	4
	Expand geographically
	
	
	(

	5
	Change organisational structure
	(
	
	((

	6
	Value Proposition
	
	
	

	6A
	   Price (‘Value for Money’)
	(
	
	(

	6B
	   Customer focus
	(
	(
	(

	6C
	   Quality
	(
	
	

	6D
	   Social benefit
	
	(
	(

	6E
	   Provide information
	
	(
	

	6F
	   Liaise / coordinate with others
	
	(
	

	6G
	   Achieve targets
	
	(
	


(     indicates 25% or more of interviewees identified this as a strategy decision

((  indicates 50% or more of interviewees identified this as a strategy decision
Table II: Decision Factors by sub-sector

	
	Private Sector
	Public Sector
	Non-profit

	External
	
	
	

	1
	Economic (price)
	((
	((
	

	2
	Economic (capital availability)
	
	((
	((

	3
	Politics / policy
	((
	((
	((

	4
	Labour availability / issues 
	((
	
	((

	5
	Social pressures
	
	((
	((

	6
	Land availability
	
	(
	

	
	
	
	
	

	Internal
	
	
	

	7
	Network linkages
	((
	((
	((

	8
	Organisational capacity
	((
	((
	((

	9
	Staff skills
	(
	((
	((

	10
	Staff loyalty
	(
	
	

	11
	Information
	
	((
	

	
	
	
	
	

	Adaptive
	
	
	

	12
	Innovation in industry/sector
	((
	((
	

	13
	Sector reputation
	(
	
	(

	14
	Barriers to entry
	(
	
	

	15
	Planning system
	(
	(
	

	16
	Association influence
	(
	
	(

	17
	Identity in sector
	
	
	((

	18
	Learning capacity of sector
	
	
	(

	19
	Coordination across sector
	
	((
	(


(     indicates 25% or more of interviewees identified this factor

((  indicates 50% or more of interviewees identified this factor


 
� See for example: Siggelkow & Rivkin (2005), Siggelkow & Levinthal (2003), Siggelkow (2001), Ghemawhat & Levinthal (2000), Levinthal (1997)


� Household expenditure is often used because income data is subject to overstatement in surveys





� Although the tenure situation for renters has recently been improved by the Residential Tenancies Act 2004
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