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Synopsis

Systems theory in housing has had a long and varied history.  From the early applications of systems theory to town planning, to more recent forays into complex adaptive systems approaches, theories of housing have built extensively upon basic ideas in systems theory.  The key features of systems theory: elements, attributes, interactions, boundaries and outcomes appear in various guises in a range of housing theories including: town / urban planning, housing economics, housing welfare and housing network theory.  Recent developments in complex systems theory are beginning to make their way into exploratory analyses of housing governance, however there is little evidence that complex systems ideas have influenced housing theory to any significant extent as yet.    
Keywords

Complexity
Networks
Housing Paradigms
Systems
Theory

Glossary

Agents (in relation to systems theory): active, autonomous elements in a (complex adaptive) system which may interact with each other and with the environment

Chaotic Systems: systems that follow specific behavioural rules, but which nevertheless exhibit unpredictable outcomes

Closed Systems: systems that do not interact with their environment (in contrast to ‘open systems’ – see below)

Complex Adaptive Systems: open systems (see below) made up of autonomous and possibly heterogeneous agents (see above) that can adapt over time and interact with each other and the environment to produce unpredictable outcomes.

Dissipative Systems: systems that draw energy from their environment to maintain their existence over time

Equifinality: a term introduced by Ludwig von Bertalanffy to describe the process by which open systems can achieve the same end state via many different paths

Feedback: a term used to describe the situation when output from (or information about the result of) an event or phenomenon in the past influences an occurrence or occurrences of the same / phenomenon in the present or future.  Feedback is an important phenomenon in open and complex systems theory.

Open Systems: systems that interact with their environment

Self-organisation:  a process whereby a structure or pattern appears in a system without a central authority or external element imposing it, rather the pattern / structure arises from the local and ongoing interaction of the elements that make up the system

Introduction  


Housing is a complex phenomenon involving several academic disciplines in its study as well as crossing multiple government policy-making domains.  Consistent with the complexity of the phenomenon, numerous competing theoretical approaches exist in housing and even a brief review of academic and practitioner housing-related journals will identify dozens of theoretical – or perhaps, more accurately, hypothetical paradigms.  Furthermore, rather than a convergence of competing theories– or alternatively a culling of unfit theories a la Thomas Kuhn - new efforts in theory building in housing tend to result in a further proliferation of theories.  While this can be useful for addressing specific policy issues as they arise, it is not particularly advantageous in developing robust and comprehensive theory about the underlying nature, impact and dynamics of housing.  Systems theory – as will be discussed later in this article – offers the sort of unifying perspective that can contribute to the development of coherent theory to underpin many of the existing theoretical perspectives on housing.

Systems theory

In essence, systems theory is built upon the assumption that many phenomena may be conceived of as ‘systems’ in the abstract and that these may be modeled in precise ways to develop insights about the behaviour of such phenomena across disciplinary boundaries.  Systems may be defined as a related set of elements with specific attributes whose interactions result in identifiable outcomes.  Defining any system requires that the elements, their attributes, their interactions and the outcomes of these interactions are understood and that the boundary between the system and its environment (see diagram below) be defined.  Furthermore, for open and complex systems in which the elements of the system interact with the environment, the nature of this interaction must also be defined.  Finally, for these types of system the outcomes of systems activity may influence subsequent activity in a dynamic generally referred to as a ‘feedback’ process. 

[Insert Figure 1 about here]

There are three types of systems that are generally recognised: closed, open and complex.  Closed systems are those that exist without any significant interaction with their environment, largely confined to mechanical systems such as the waste, water and electrical systems in a dwelling.  Open systems are those that interact with their environment, via the exchange of information and/or the transformation of inputs (from the environment) into outputs.  All living systems are considered open systems.  Complex systems have the same basic characteristics as open systems, but display unpredictable behaviour due to interdependencies among elements, adaptation of system components and emergence of new properties over time.  These types of systems have only been explored in any detail over the last 20 years or so and their application to human organisational systems (such as housing) has only been very recent.  Complex systems are cropping up in numerous natural and social science disciplines including meteorology, chemistry, biology, physics, education, management, economics, sociology, and complex systems theory has been identified by public administration scholars as having the potential to address the increasingly messy business of public service provision.

Due to the relatively new ‘discovery’ of complex systems, there are several types that have been proposed by systems theorists.  Dissipative systems are those that draw energy from the environment in a continual process of self-organisation and – at least for a period – appear to defy the 2nd Law of Thermodynamics.  These systems exist in a kind of semi-equilibrium state, importing energy to maintain their shape for a while but then suddenly collapsing into disorder before reaching a ‘bifurcation point’, after which a new form is adopted and becomes the new equilibrium state of the system.  Models of dissipative systems are based on the work of the physicist/chemist and Nobel prize-winner, Ilya Prigogine, and are most often applied in the natural sciences, although the concept of ‘punctuated equilibrium’ in organisations (Romanelli & Tushman 1994) is similar to the ideas of Prigogine.

Chaotic systems are another archetype of complex systems, theories of which are derived from the work of the meteorologist, Edward Lorenz.  Chaotic systems follow precise ‘laws’ of behaviour, but nevertheless exhibit unpredictable outcomes due to interactions between the various laws and/or small differences in initial conditions.  Applications of chaos theory are concerned with discovering the laws and conditions that govern the behaviour of a particular system and mapping out the potential set of patterns that the system can display.  Chaos-based models tend to be heavily mathematical and are used extensively in financial and economic analyses.

A third type of complex systems are complex adaptive systems (CAS).  Like all complex systems, CAS are self-organising in that there is no controlling entity within or outside of the system, however patterns of actions/interactions that emerge over time may create conditions that constrain the behaviour of agents in future periods.  Furthermore, agents can ‘learn’ from their previous actions and outcomes and adapt their behaviour to suit their individual purpose(s).  There are many proponents of complex adaptive systems theory, amongst the most well-known and cited are the biologist, Stuart Kauffman and the computer scientist/psychologist, John H. Holland. In contrast to models based on chaos theory, CAS models tend to be implemented in the form of computer simulations and ‘fuzzy-logic’ formulations, minimising the need for precise quantification and formulae and making them more generally applicable in the social sciences.   

Applications of system theory to housing

Systems theory as it has evolved over time has appeared in theories of housing in various guises.  The initial appearance of systems theory to housing related issues was in planning theory which has a long history of examining the location and construction of housing as central element of social and economic infrastructure supporting (or detracting from) the quality of life of citizens.   Planning literature tends to focus on urban locations and is often referred to as ‘urban planning’.  Urban planning theory was rooted in the architectural innovations and spatial aesthetics of the early 20th century[footnoteRef:1], typified by the writings of Le Corbusier (1924) and Howard (1946 – original publication 1902).  Town planning, as it was originally called, sought to create functional and aesthetically pleasing cities in which citizens would be happier and more productive.  After World War II, economists and operations researchers entered into the field (anticipating somewhat their entrance into public administration in general), emphasising the functional over the aesthetic with the view that the city consisted of a set of ‘capacities’ for housing, transport, labour, leisure and industry.  Each of these capacities could be captured in a set of quantitative variables and their interactions modeled based on observation and theory.  These models could then be used to determine the optimal location of various urban components, including housing, and/or to predict the outcome of specific public policies relating to economic infrastructure and environment. [1:  Although an argument could be made that the Greeks and Romans engaged in urban planning, the former being concerned principally with political/social planning and the latter with physical infrastructure.  Nevertheless, modern urban planning is generally considered to be a phenomenon of the industrial age.] 


Since the late 20th century, planning theory has incorporated elements of economic theory (incorporating market dynamics), social theory (addressing dynamics of geographically-based exclusion) and environmental theory (incorporating the impacts of the built environment on the natural and vice versa).  Not only that, but planning has had its own post-modernist wave, as “the main debates in planning theory during the last fifteen years have been commonly described as ‘communicative’, ‘deliberative’ or ‘discursive’, focusing on finding analytical and normative frameworks to understand and mobilize planners… and debating thorny issues such as power, consensus, communication, empowerment and multiculturalism” (Yiftachel 2006: 212-213).  Urban planning theory is still a significant contributor to housing theory – although it is perhaps more accurate to say that housing is a significant element of urban planning theory.

Systems theory is also present in housing economics which emerged as a subject area of economics in the 1960s in and around the same time as general systems theory became popular (see below).  Economists are heavy users of the term ‘housing system’ in their analyses, although they often use the term ‘housing market’ to denote the same concept.  Housing economic theory relies on micro-economic and welfare economics theory to explain how various outcomes of the housing market/system arise from the individual choices (demand) of households, the capabilities and profit opportunities open to housing providers (supply) and the economic policies of government.  Within housing economics there is also a strong focus on housing finance particularly with respect to social housing.  In all of these applications of economics to housing, we may discern the existence of open systems thinking in the elaboration of the interactions of suppliers and consumers of housing and the environmental factors – such as interest rates, land availability, taxation and subsidies and so on – that influence market outcomes.

A contemporaneous application of system theory to housing was that of ‘general systems theory’ which built on the urban planning and – to a smaller extent - on housing economics literature to develop a more comprehensive approach to urban and social planning, with housing as a key element.  Early systems theory proponents such as Kenneth Boulding and Ludwig von Bertalanffy positioned systems theory as a unifying perspective that would bring coherence to all scientific theory building – hence the attractiveness of this approach for building coherent social theory.  The systems approach to social and urban planning generally consisted of creating comprehensive models of the interactions between economic, social and infrastructure variables and prescribing structural, political and/or procedural changes to the ‘system’ so described.  Housing systems analyses adopting this approach begin to appear in the 1960s and then disappeared in the 1980s as other approaches emerged.  The term (and approach) has made a reappearance in local housing planning guidelines and analyses in the early 21st Century, particularly in the UK (Adair et al 2000, O’Sullivan et al 2004), as housing planners attempt to integrate several different perspectives on the key factors that influence housing markets and socio-economic characteristics of regions.   

The elements of these systems models can encompass a huge range of social, political, geographic, economic and technological features which are interconnected and which influence housing outcomes amongst many other social and physical human phenomena.  Most of these models were of urban areas, however, this attempt to create comprehensive social, urban and/or housing systems theory failed due to the lack of empirical data supporting the models, a failure to take into consideration the changing nature of the social and political environments and inadequate attention to implementation complexities.  General systems theory in housing has largely been subsumed under other disciplines such as environmental sustainability and mobility in the planning literature, economic models of housing markets and/or comparative policy analyses of housing systems in different countries.

Another, more recent strand of housing theory with systems concepts embedded emerged after the economics / planning systems strands and has remained active largely through the efforts of its chief proponent, Jim Kemeny.  Although the phrase might be contested, we will refer to this theoretical development as housing welfare theory, focusing as it does on the relationship between housing and the welfare of citizens, however that may be defined.  In addition to Kemeny’s own contribution, several authors have taken Gosta Esping-Anderson’s ideas about welfare state configurations and applied them to housing in an effort to explain housing outcomes in different countries.  This strand of housing theory is more related to social and political theory than economics and planning, and its origins appear to be in the work of Abrams (1964) and Donnison (1967) who sought to explain differences in the quality of housing (and hence the welfare of those housed) in different states based upon their degree of industrialisation, political orientation and urbanisation.  These theorists drew, perhaps unconsciously, on von Bertalanffy’s systems concept of ‘equifinality’ which describes systems that converge on a similar end state in spite of different initial states and/or component elements.   

Kemeny, however, along with others in the 1980s and 1990s, challenged the early housing welfare theories in two fundamental ways.  The first was in the assumption by theorists that home ownership was the main measure of housing welfare as this home ownership indicated a higher standard of living, greater security of tenure, and a more solid commitment to community and social welfare.  The second was that societies in general were on ‘convergent’ housing trajectories driven by industrialisation, higher incomes and government policies supporting home ownership.  Various studies have explored the relationship among housing outcomes, citizen welfare, government policies, and institutional structures with little in the way of conclusive evidence that specific policies or institutions result in similar or even predictable housing welfare outcomes and there remains significant disagreement as what indicators to use or how to measure these.  Hence the rigor with which these models follow a systems modelling approach is rather less than is found in the economic and planning literature.  Nevertheless, and important contribution to the development of housing systems theory may be found in this development in the recognition of the importance of institutional elements such as rules and governance structures.  Which brings us to the most recent manifestation of systems theory in housing.   

Governance theory in the public policy and administration domain attempts to understand the rules that govern agent behaviour and to formulate models of agent behaviour that explain and predict how different policy instruments will perform in a given context.   In the case of housing, ‘agents’ may be many different entities, including households, housing organisations, developers, policy-makers, etc.  Within the broad field of governance theory, there is a relatively well accepted and extensively researched approach that is the study of public management ‘networks’ or “multi-organizational arrangements for solving problems that cannot be achieved, or achieved easily, by single organizations” (Agranoff & Maguire 2001: 296).   Governance networks have many of the characteristics of complex systems and the focus of most theory-building in this area is on the nature of the relationships among agents and the rules and norms that enable or constrain the choices of these agents.  Housing networks and the application of network and systems theory to housing have been the subject of various special issues in housing journals.  
   
Conclusion 

While systems theory has informed the development of a wide range of housing theory over many decades, the more recent developments of complex systems theory have yet to make a significant contribution to the housing field.  There have been some efforts to apply complex adaptive systems theory to housing, but these have not made their way into mainstream policy analyses.  Furthermore, the underlying promise of systems theory to provide a coherent, cross-disciplinary base on which to construct a range of housing related theories has yet to be realized.
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Figure 1:  A general diagram of systems
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