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Chapter 1
Introduction

In this book we intend to demonstrate that methodological innovation in the 
application of quantitative and computational techniques is an important part of 
the future for a sociology that is a population and policy science able to address 
some of the big issues facing society. Our book does its work in a particular soci-
ety – namely, New Zealand – and does so over a defined period of rapid social and 
economic change leading up to the turn of the millennium. But, just as important, 
we do our work with the assistance of a uniquely dynamic and representative set of 
linked data (the longitudinal census), and we do so in a highly innovative and tech-
nically accomplished way by building a simulation model that reproduces the prin-
cipal trajectories of the society and its peoples over this time. This allows us to test 
hypotheses and create scenarios of wider social and policy interest.

 Quantitative and Computational Techniques

Sociology’s reliance on quantitative techniques goes back to the earliest days of 
statistical analysis, at least if we adopt a broad definition of the sociological task. In 
the first instances of statistical analysis of a public kind, early pioneers sought to 
derive what we would now regard as social, policy, and public health indicators 
from laboriously collated data, such as mortality records.

Under the heading “From Political Arithmetic to Social Statistics”, Donnelly 
(1998) provides a historical review of the origins of quantification in the social sci-
ences. On this account the early demand for numerical information was driven by 
the practical needs of the state and civil society; in other words, statistics was at the 
time a form of numerical and empirical information about society that might be of 
interest to the state, hence “State-istics” and statisticians as statists.

The transition from this earlier form of “political arithmetic” to social statistics 
as we now know it came with the development of new numerical transformations 
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and analyses that seemed to promise the distillation of empirical social regularities 
through the collation of individual items of data on a large scale. An early and exem-
plary case in point was Durkheim’s use of population statistics to draw conclusions 
about suicide as a patterned social phenomenon. His work seemed to indicate that it 
was possible to extract stable and insightful regularities about suicide – and more 
broadly about society – from what was otherwise an apparent complexity of a mul-
titude of individual events.

The growing analytical power of quantitative sociology tracked developments in 
probability theory, survey samples, tabulations, and the emergence and rapid devel-
opment of multivariate techniques such as regression analysis. It is possible to dis-
cern three generations of statistical methods in sociology (Raftery, 2001). In a 
period of early survey research from the 1940s, sociologists relied on the analysis of 
cross-tabulations. These represented the quite laborious collection, collation, and 
aggregation of data in tabular form from the early social surveys. This was the era 
of techniques for categorical data analysis. The next major development was facili-
tated by a series of statistical, technical, and computational advances. Thus, from 
the 1960s quantitative sociologists were able much more readily to access unit-level 
data from social surveys and carry out advanced statistical techniques on these data. 
This was the heyday of the general linear model, particularly regression analysis. 
Finally, by the late 1980s, sociologists were increasingly aware of the potential of 
new data sources, new statistical methods, and intriguing new analytical challenges, 
none of which fitted easily into the orthodox regression model. These opportunities 
have continued to expand, and at a faster pace, with the advent of social media and 
multiple new sources of data collection beyond the traditional social survey. Thus, 
we have social networks, spatial data, textual and qualitative data, simulation mod-
els, sensor information, complexity analysis, and so on. We draw on these rich tradi-
tions in our book, combining access to the administrative data of the census with 
advanced statistical techniques in its preparation for our work.

By contrast, computational techniques in the social sciences – at least as used in 
this book – are of rather recent provenance. In their early application, these were 
procedures required to ease the processing and manipulation of large quantities of 
social data. An early paper by Anderson and Brent (1991) saw “sociological com-
puting” – as it termed the field – as a potential opportunity missed. In its earlier 
days, computational sociology was seen as a service function, an applied field, and 
an area that offered little academic kudos to participants. One consequence of this 
was that software development along lines suited to the particular needs of sociol-
ogy was little in evidence.

However, with the revolution accompanying the arrival and expansion of the 
internet, together with the extraordinary power of contemporary computers, the role 
of computational social science has become far more ambitious. We are now at a 
stage not only where the cyberworld plays a crucial part in everyday social interac-
tions – indeed a key part of the symbolic world – but also the power and sophistica-
tion of computational techniques give us an opportunity to make faithful 
representations of the social world “in silico”, that is virtual, computational repre-
sentations of the dynamics of social reality. This is the objective that inspires and 
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informs our work and that raises it above what might otherwise be a reasonably 
standard statistical treatment of social change.

This transformation of computational sociology is captured by Macy and Willer 
(2002) in their review of the field, “From factors to actors”. While the focus of this 
paper is on the analytical potential for sociological advance of one particular com-
putational innovation – agent-based modelling – it does cover the history of “socio-
logical computing” that goes well beyond the traditional service function of 
facilitating the analytical requirements of both quantitative and qualitative sociol-
ogy in software development and computing power. In the 1960s the focus was on 
computational techniques applied at the macro level to gain traction on processes of 
control and feedback, including at a global level to model demographic changes and 
assess the ecological limits to growth. From the 1970s investigators introduced the 
use of individuals as the units of analysis, heralding the advent of microsimulation, 
which is the technique used in this book. Since the 1980s there has been a third 
wave in social simulation – agent-based modelling – with the advent of personal 
computers. This technique is more concerned with theoretical development and 
explanation than with predictive power, which is the strength of microsimulation 
and is the focus of this book.

 Sociology as a Population and Policy Science

For us sociology is a population science. This has been recently eloquently argued 
by John Goldthorpe (2015) in his book of that name. We come to this insight by way 
of our work as social scientists operating in a school of public health (also some-
times interchangeably known as population health). Sociology is necessarily a 
“social” science, and the sciences of public health address the determinants of 
health and disease at the level of entire populations.

One important model in this tradition has been that of “social determinants”, 
where structural, cultural, and societal features are seen as crucial in improving 
health outcomes, alongside the usual suite of behaviour and clinical interventions. 
In a recent review, House (2016) sees the “social determinants and disparities” 
model in health as a major influence of sociology in medicine and one that shifts the 
dominant paradigm from the “supply” side of health policy – better medical care, 
medicines, and treatments – to the “demand” side (the factors causing ill-health in 
the first place). On this view a core variable like socio-economic status is a “funda-
mental cause” that patterns the exposure and experience of entire populations to all 
health risk factors.

A key discipline in this tradition is that of epidemiology, a form of applied statis-
tical analysis devoted to mapping and understanding disease aetiology. Traditionally 
epidemiology has focused almost exclusively on the careful mapping of disease 
events across key population and exposure factors. There is also a dominant empha-
sis on shaping research design and deploying statistical techniques sufficient to 
draw strong conclusions. In recent years, however, the social sciences – and more 
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particularly sociology – have had an influence on the discipline, as reflected in the 
development of social epidemiology and an engagement with issues of social struc-
ture, inequality, and social conflict. Ng and Muntaner (2014) identify this last devel-
opment as macrosocial epidemiology and see its role in reorienting public health 
efforts towards social change. Thus, epidemiology draws on the social sciences to 
take on a stronger population and policy stance.

Another form of applied statistical analysis in the social field is demography – 
again a sophisticated quantitative framework for understanding and projecting the 
dynamics of populations. Demography is a science of populations, their structure, 
and dynamics, and thus its empirical focus is on what might be called the vital sta-
tistics of human life – birth, death, marriage, family size and formation, and longev-
ity. Ian Pool (2016) sees obvious synergies with epidemiology and public health, 
but at core he views demography as a social science having many areas of connec-
tion to sociology.

Therefore, sociology “as a population science” has much in common with public 
health, epidemiology, and demography, and it can be said to have contributed greatly 
to these disciplines in their conceptual and explanatory frameworks, once they go 
beyond statistical descriptions and analyses. Sociology differs however in going 
beyond applied statistical analysis to attempting to identify the mechanisms that 
help account for the patterning of social outcomes that we document. We see our 
work as contributing to this tradition in sociology.

We also see our work as essentially a contribution to the developing application 
of sociology as a policy science. Interpreted in its most straightforward sense, a 
public policy is an arrangement of policy goals and means in a specified area – such 
as health or education – that is the result of a government’s efforts to change some 
aspect of its own or social behaviour in order to achieve some public or social pur-
pose (such as improved health of the population). An important means to this end is 
“policy design”, a process by which academics, bureaucrats, and decision-makers 
fashion a range of instruments that might be considered to assist in the achievement 
of certain policy goals (Howlett, 2014). Sociology could be contributing to such a 
concept of policy design by offering information about the state of society and sug-
gesting “instruments” that might be of assistance in achieving social goals.

We are well familiar with this approach when it comes to addressing issues to do 
with the economy. Various agencies, including the state itself, draw up regulations, 
settings, and procedures that are designed to achieve certain economic objectives in 
the areas of productivity, GDP growth, inflation, debt, taxation, and so on. We could 
equally as well draw up a parallel set of guidelines and objectives in the area of 
social policy. In this field, sociology should be seen as the contributor of concepts 
and empirical knowledge to understanding how society works. Social policy on the 
other hand is an applied discipline seeking to best deploy information and insights 
from sociology to the achievement of policy goals in the real world (Banton, 2016).

We believe that sociology has a role to play here with providing the conceptual 
tools, the data sources, and the analytical techniques for addressing society’s “big 
issues”. An example of advanced practice in this area that might provide a model of 
“sociology as a policy science” is the field of medical sociology. This is the largest 
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specialty within the discipline of sociology; it demonstrates the full range of 
engagement with the health sector (from the critical to the technocratic) and has 
contributed substantively to the sector by influencing practice and by changing fun-
damental concepts of health and medicine (Scambler, 2014). We seek to advance 
this broad agenda in this book.

 New Zealand: A Social Laboratory?

Our focus is necessarily New Zealand, although we believe that our work will be of 
sufficient generality and broader applicability to be of wider interest. It should also 
be noted that the size of the country is such that our project is feasible at this scale 
computationally and conceptually.

One area of considerable significance for this project is the availability for our 
analysis of data from the New Zealand Census. Not only have these data been made 
available for external analysis spanning a significant period of time – 1981–2013 – 
but they are linked for a subset of that data at the level of the individual. This gives 
our project a special power and owes much to Statistics New Zealand (SNZ), the 
country’s official statistics agency, which has embarked on a process of data linkage 
that, aside from a few European nations, is almost unprecedented. This has been 
part of what has come to be called the Census Transformation Programme (Gibb & 
Shrosbree, 2014), and our project has benefited from this farsighted initiative.

However, there is another reason for our focus on applying simulation techniques 
to understanding societal change in New Zealand – and that is the country’s early 
reputation for being a pioneer in social policy, such that it was once known as a 
“social laboratory”. Both Australia and New Zealand were new settler societies in 
which the early colonists felt sufficiently free of the constraints of history and tradi-
tion to experiment legislatively, particularly in the founding of key elements of the 
emerging welfare state (Cox, 2006). This pattern was most evident in the late nine-
teenth and early twentieth centuries, although such social policy innovation gained 
renewed momentum in the 1930s, with hallmark legislation such as the 1938 Social 
Security Act. Ironically, the same political movements initiating these changes to 
constrain market forces then went on to challenge these arrangements in the 1980s, 
with a further period of institutional reform and change designed not to constrain 
but free the market.

This concept of a “social laboratory” provides a link between the country’s past 
as a site of social innovation and our application of simulation techniques to test 
hypothetical scenarios, scenarios that we can now envisage by way of counterfac-
tual modelling in a simulation environment, but which a century ago could only be 
approximated by experimentation in a new and emerging society.

This opportunity to test such societal scenarios with computational techniques 
has only recently become technically feasible. Indeed, a “manifesto” of computa-
tional social science was published as recently as 2012, and in a natural science 
journal (Conte et al., 2012). The emphasis in this manifesto is as much on capturing 
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the essence of social complexity as it is about making the most of recent advances 
in computational power and access to “big data”.

Our contribution is in attempting to capture the complexity of societal change by 
deploying advanced computational techniques on census data. In honour of the 
technical, conceptual, and historical resonances of the idea of a “social laboratory”, 
we have called our simulation model and inquiry tool – SociaLab.

 A Period of Rapid Social and Economic Change

New Zealand, like most other developed countries, has changed markedly in the last 
half century. Shortly after the Second World War the country was still homoge-
neously British in migrant background, the economy focused on serving the mar-
kets of the “mother country”, an economy strongly reliant on the rural, primary 
producing sector, the society, according to Austin Mitchell’s designation, “a quarter 
section paradise” with the nuclear family at its heart, strictly defined gender roles, 
and the indigenous people barely visible in public affairs. All this has changed, with 
New Zealand now an ethnically diverse country plying its trade around the world, 
but particularly in Asia, with non-primary sectors important, diverse household 
structures, gender roles less rigidly defined, and Māori playing a central role in 
social, cultural, and political life. In the words of a recent social history of the 
period, Changing Times (Carlyon & Morrow, 2014), this was a trajectory from “dull 
conformity” to “one of the most ethnically, economically and socially diverse 
nations on earth”.

Changes of this scale over a clear half century during which much of the world 
was undergoing significant social and economic change is perhaps not to be won-
dered at. But for New Zealand, a key juncture was the period of the 1980s and 1990s 
in which the economy was deregulated and the welfare state subject to greater finan-
cial and political scrutiny. In a period of about a decade, New Zealand moved from 
being one of the most regulated social and economic systems to one of the most 
open and “flexible”.

There were two cycles of change over this period, one in the economy, the other 
in the underpinnings of the welfare state. As Dalziel (2002) states, within a year of 
the Labour Party coming to power in 1984, regulatory constraints on interest rates, 
capital movements, and the currency were removed, and agricultural subsidies and 
tax incentives were being phased out. In a second set of changes introduced by the 
succeeding National Party government, social policy settings were addressed in 
what have been seen by commentators as harsh austerity measures and major wel-
fare state retrenchment (Deeming, 2013).

Our model covers this period and we wish to incorporate this phase of rapid 
institutional change into our analysis. Among other things, we wish to use counter-
factual modelling to provide a more nuanced analysis of the impact of those changes. 
In Dalziel’s (2002) analysis, the counterfactual to the longer-term impact of eco-
nomic policy change in New Zealand is the Australian counterexample over the 
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same period. For Deeming (2013) a cross-cultural comparison with other OECD 
countries is the preferred method. We will contribute to this debate by using settings 
in our model to track and interpret policy changes.

 The New Zealand Longitudinal Census

Among the rapid regulatory and structural change experienced by New Zealand has 
been far-reaching reform of the state sector. Together with other trends in this sector, 
the country’s official statistics agency – Statistics New Zealand – began to engage 
more with stakeholders both within the traditional bureaucracy and in the wider 
society. Three related tendencies have become evident in the area of the collection 
and management of official and administrative data: transforming the census, link-
ing administrative data, and accessing microdata.

A major initiative has been the programme for adapting and potentially trans-
forming the 5-yearly census (Statistics New Zealand, 2012). This has been a major 
planning and scoping exercise, involving the assessment of a range of options avail-
able for scrutiny internationally, including using new technologies, less frequent 
data collection, adopting continuing surveys, and accessing administrative data for 
key elements of the traditional census.

A second trend has been the consideration of granting greater access to the vast 
stores of officially collected data held by the agency for further analysis both by 
other government agencies and by external researchers. Indeed, this process has 
gone so far that potentially world-leading developments such as the Integrated Data 
Infrastructure (IDI) have taken place allowing much great linkage between different 
administrative data sets (Statistics New Zealand, 2018). This facility can now be 
accessed by researchers off site via a remote data laboratory service.

Finally, there have been particularly striking developments in access to census 
and other microdata, previously a highly restricted data source (Statistics New 
Zealand, 2016). One important initiative of the agency has been to establish a linked 
census microdata set from 1981 to 2013, providing the opportunity to develop a 
census-based longitudinal data set for analysis. This is the data set that is the foun-
dation for the work outlined in this book. While there are shortcomings – such as a 
limited linkage rate – it is almost unprecedented outside the Nordic countries to 
have population data from a register-type source linked over such a long period of 
time. Therefore, we seek to make the most of this opportunity in building our model 
by exploiting many of the analytical advantage this provides.

 SociaLab, Our Inquiry Tool

This book outlines the construction and application of an inquiry tool fashioned out 
of the linked data set derived from the censuses spanning 1981 to 2013. We have 
called this tool SociaLab, both to signal its historical resonance in New Zealand and 
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also its ambition to be a simulation model incorporating the structure and dynamics 
of an entire society over a period of rapid change. The construction of the inquiry 
tool, as will be evident from the outline in subsequent chapters, is a feat of consider-
able technical accomplishment that builds on teamwork and years of experience in 
working with techniques of microsimulation. We are not sure that anything like this 
has been constructed in New Zealand before, and there are few models of compa-
rable scale and sophistication internationally.

Why an inquiry tool? The object of this modelling exercise is more than demon-
strating great technical accomplishment and the potential of adding value to admin-
istrative and official data. More than this, we wish to mount a range of analytical 
ventures and experiments addressing key social and policy questions using our 
simulation model. In this way we are able to take on issues of societal scale in a 
rigorous fashion, an ambition that would be almost impossible to achieve by using 
any other methodological approach. While we may not be able to claim causal effi-
cacy for our ventures and experiments with the inquiry system, we will have applied 
a strong predictive model with considerable construct and criterion validity at the 
level of an entire society.

 Conclusion

In this book we aim to bring together the major threads contributing to the emer-
gence of a powerful set of tools for the sociological analysis of society. We are for-
tunate to inhabit a “sweet spot” of impressive developments in quantitative and 
computational social science, a vibrant debate on sociology as a population and 
policy science, and an empirical site – New Zealand – where unrivalled data sources 
provide us with an opportunity to build an inquiry tool capable of addressing some 
of the great societal issues of our time.
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Chapter 2
Conceptual and Analytical Foundations

A research enterprise of the kind outlined in the previous chapter is an ambitious 
undertaking. A very substantial set of challenges are those associated with con-
structing the SociaLab model. Even setting up the census data in such a way that it 
can be analysed in a systematic and rigorous fashion is a major task in itself. Then 
there is the very demanding statistical work required to provide the basic estimates 
that will make this model work. However, before we get to the stage of managing 
and analysing the core data, we need to draw up the fundamental conceptual and 
analytical insights that inform this project. This is the purpose of this chapter, that 
is, to draw up the conceptual and analytical foundations that underpin the data man-
agement, analysis, and estimation work.

 Societal Change as the Starting Point

Our initial focus in this book is to model social and demographic change in New 
Zealand over the period since 1981. Our starting point is describing societal change 
and identifying some of its key drivers. Many others have done this before us, often 
using historical information and standard aggregate measures to get at the bigger 
picture of an entire society on the move.

One example that comes close to our ambition of scoping societal change in the 
big picture, though without the underpinning computational modelling, is a piece by 
Bourne and Rose (2001) on the “changing face of Canada”. These authors seek to 
identify the big social and demographic trends evident across Canada since the 
Second World War. They perceive four transformations working through the coun-
try’s social fabric and urban landscape: the demographic transition and changing 
components of population growth; changes in family structure, domestic relations, 
and household composition; immigration and increasing social and cultural diver-
sity; and shifts in the linkages between home and work and the changing nature of 
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state and civil society. These notable social trends are illustrated with descriptive 
data, sound plausible, and could equally well characterise New Zealand’s develop-
ment over this period.

A second approach is altogether more analytical and seeks less to describe social 
trends than to unpack the implications of different social changes as modelled using 
advanced computational techniques. An example of this is the work of Cioffi- 
Revilla, De Jong, and Bassett (2012) using a combination of evolutionary computa-
tion and agent-based modelling to operationalise the social dynamics of a political 
system evolving through time. The authors use an existing agent-based model of a 
stylised political system and subject it to the kinds of developments and shocks that 
its real-world counterpart could experience. For the authors the exercise is a proof 
of concept that these computational tools can be used more broadly in modelling 
social change.

The approach adopted in this book falls between these two research strategies; 
yes, we wish to use computational techniques to model social change along the lines 
being pioneered in a highly sophisticated way by Cioffi-Revilla et  al., but at the 
same time, we do not wish to be so schematic and stylised as to miss the essential 
ingredients of social change in the real world that are captured in the much more 
descriptive review of long-term social and demographic trends in Canada by Bourne 
and Rose.

A further point of difference is that we will be using the one data collection 
instrument that takes a snapshot of New Zealand life across the whole population 
every 5 years, namely, the census. This provides us with an unrivalled data series 
that gives real meaning to the idea that we are addressing social and demographic 
change at the level of an entire society over an extended period of time. This can 
only be done by the census, a remarkable data collection enterprise that regularly 
and reliably maps the entire New Zealand population. Conventionally the census 
has been viewed as a relatively passive data source, but a paper drawing on the 
British context by Killick, Hall, Duff, and Deakin (2016) entitled “The census as an 
information source in public policy making” highlights a more active role for the 
census as a data source that can help inform policy discussions. We see our work as 
being in this tradition.

We are by no means the first people to use the census to track change in New 
Zealand society. But what is different is that we are achieving this by working not 
with published, tabulated, or aggregate data – which is the usual approach – but by 
analysis of the “microdata” generated by people completing the census form. Until 
recently access to such data was highly restricted. We can now access such informa-
tion in a much freer way through the data laboratory facility. Thus not only are we 
modelling social change at the level of the entire society via the regular census data 
collection, but we are doing this by following the trajectories of individual New 
Zealanders and their households through time, rather than just relying on a time 
series of aggregated data.

There are some precedents for this, particularly in the field of family history and 
social demography, although these approaches have a strong qualitative and histori-
cal element; this is in contrast to our approach where we start and finish with census 
data collections over the last 25 years. For example, Szołtysek and Gruber (2016) 
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outline a major project designed to recover surviving census records and reconstruct 
family history across Europe. The authors call the project – Mosaic – “one of the 
largest infrastructural projects in the history of historical demography and family 
sociology”. In parallel with our work, the investigators sought to harmonise samples 
of census microdata across time and space. They also envisage that the comparison 
of such microdata across geographic contexts will allow them to consider the influ-
ence of meso-level environmental, socio-economic, and cultural factors. Another 
initiative has been CEDAR, a project designed to create linked open data with the 
Dutch census over nearly two centuries, although at the aggregate rather than micro- 
level (Merono-Penuela Ashkpour, Gueret & Schlobach, 2017). Again, the ethos is 
one of opening up census data and using it for new purposes.

 But Building “from the Bottom Up”

What appears at one level to be an operational breakthrough – that is, being able to 
access census microdata in a relatively unrestricted way – is also an important con-
ceptual step: we are grounding our analysis of societal change in the reality of deci-
sions made by a myriad of individuals going about their everyday lives (including, 
as good citizens, the completion of the census form every 5 years!).

A recent example of this approach is that of Billari (2015). Billari makes the 
distinction between the discovery and explanation of patterns of human population 
change. The former is like to occur at the level of aggregate, or macro, data; that is, 
we are likely to detect large-scale changes using aggregate or macro data, but then 
we have to try to account for it. And that requires teasing out behaviour at the micro 
or individual level. Thus macro-level patterns are seen to be the result of actions and 
interactions at the micro or individual level. Billari’s approach has much in common 
with that of Coleman (1990) and Goldthorpe (2015) where explanations of how 
population change comes about are seen to be rooted in models of the actions of 
individuals and families. Billari rejects a simple “rational action theory” approach 
and draws on the concept of life course to link individual actions into a coherent life 
trajectory.

Thus, “societal change” is seen to be a reflection at an aggregate level of the pat-
terned outcome of decisions that, fundamentally, are taken by individuals. This is 
referred to as the principle of methodological individualism: that social phenomena 
have to be seen to be anchored, and accounted for, ultimately in the actions of indi-
vidual human beings.

The concept of methodological individualism is not without contention (List & 
Spiekermann, 2013). At one level, the assertion that good social science explana-
tions should be couched in statements about the actions of individuals seems a rea-
sonable correction to the alternative of holism, where causal and ontological status 
may be accorded to collective entities such as nations, cultures, or institutions. How 
can such entities be seen to act and influence? Such an assumption can seem to have 
metaphysical connotations. At the same time, can all social phenomena be reduced 
to the actions of individuals in any straightforward way? This approach would seem 
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to have difficulty in dealing with systems, institutions, and multilevel social com-
plexity more generally. In our work we see individual actions and agency as central 
but constrained and channelled by contexts, systems, structures, norms, and 
institutions.

Adding to this notion of building the reality of societal change “from the bottom 
up” is our use of microsimulation. This is our principal computational device in 
establishing an inquiry tool that will allow us to interrogate SociaLab so that we can 
address some of the big questions of social and policy change in New Zealand. As 
will be described later, this technique functions in our application at the level of 
identifiable and distinctive individuals who, in aggregate, are representative of the 
entire New Zealand population.

If our principal computational approach is microsimulation, what is this tech-
nique? That is a surprisingly hard question to answer because the practice of micro-
simulation is a minority pursuit and is frequently used for practical purposes rather 
than for science-driven investigations and so rarely gains broad academic interest. 
Spielauer (2011) provides a review of the area. Social science microsimulation is a 
method for computer modelling the actions and interactions of individuals, particu-
larly over the life course, in order to identify macro outcomes. As computational 
power has improved, and with growing policy interest, particularly in models that 
can model and follow the actions of individuals within longitudinal and multilevel 
perspectives, microsimulation has progressed from a relatively static representation 
of short-term effects – such as the impact of tax-benefit policy changes – to a much 
more dynamic representation that can follow individuals over the entire life course 
and represent system or societal change in the longer term.

Thus, microsimulation can give societal change a “human face” and a grounding 
in the life trajectories of real people. By estimating these life trajectories in statisti-
cal and computational form, we gain traction on the sociological micro-foundations 
of social change. This, together with the opportunity we have for addressing coun-
terfactuals, gives this approach great analytical power for social and policy inquiry. 
These two features – micro-foundations for social change and analysis of counter-
factuals for social and policy inquiry – bring our work into contact with other social 
science disciplines. Indeed, Abell (2003) has argued that a search for common 
ground between economics and sociology in the pursuit of the potential for a unified 
social science is to be found in a merger or fusion of the rational actor model of the 
one with the influence of context and constraint of the other. While we would not 
claim any such ambition, we do see our work as contributing to the search for some 
common analytical and methodological ground among the social sciences.

 Concepts of the Middle Range

Our approach to modelling societal change “builds up” from individual actions and 
trajectories. These are “real”, quantifiable, and tractable by computational means. 
But this does not mean that only individuals and their actions have meaning in the 
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social world. Sociology would be greatly impoverished if the reality of other social 
phenomena were not also recognised. Thus, we attempt to work not only with 
aggregate outcomes at the macro-level of an entire society nor just with the micro- 
foundations of individual actions but also with structures, patterns, and determi-
nants in the conceptual and social space in between – that is, at the meso-level (the 
middle range).

Our approach resonates with a revived interest in sociology in empirical work at 
the “middle range”, work that is neither sparse empiricism nor elevated theorising 
but that searches for social mechanisms that may help us bridge micro- and macro- 
levels with meaningful explanations (Edling & Rydgren, 2016). It is argued that this 
approach encourages us to focus on real and empirical activities that help bring 
about or generate social phenomena we are seeking to account for. Aside from ori-
enting us towards real-world empirical problems conceptualised at a middle-order 
range, this approach can also assist in bridging the micro-macro gap which threat-
ens otherwise to be overly dependent on extrapolation from poorly contextualised 
analytical models of micro-level activity (Raub, Buskens, & Van Assen, 2011).

What are these social entities at the middle range? Neighbourhoods, hierarchies, 
networks, communities, organisations, systems, norms, and social groups are among 
the social formations recognised as being in the conceptual space between macroag-
gregates and micro behaviour. Pawson (2000) has coined the term “middle-range 
realism”, arguing that the actions and intentions of individuals only make sense 
when seen as being embedded within a social reality that is multilayered, incorpo-
rating concepts and social entities of this kind at the meso-level. Such an approach 
helps advance the cause of a social complexity that goes beyond simple concepts of 
micro and macro, as well as allying our work with an explanatory paradigm that 
gives pride of place and substance to social mechanisms of the middle range 
(Hedstrom & Swedberg, 1996).

Attractive as this ambition might be, the truth is that entities and mechanisms of 
the middle range are hard to capture in the data that is available to us from the cen-
sus. One method that we will be adopting to bring these entities into our microsimu-
lation of individual biographies is the concept of a life course  – as depicting 
transitions between significant life stages and important institutional sectors. 
Ethnicity, region, and socio-economic status are also measures of social context and 
constraint we can address with our data.

 The Life Course as a Key Organising Concept

In keeping with the dynamic thrust of our prime research goal – simulating societal 
change in New Zealand – we conceptualise the “actors” in our SociaLab model as 
not only living in context (such as households, neighbourhoods, social groups) but 
also embarking on journeys that take them into key social role transitions through 
life. This matches the dynamic requirements of our simulation modelling but also 
provides a social and institutional texture that might otherwise be missing if we 
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worked only with a “barebones” approach to individual action. This brings our 
actors in touch with key social institutions, such as health, education, employment, 
partnership, household formation, family life, and so on.

Our concept of the life course comes close to that of Levy and Buhlmann (2016) 
who see it as “an individual movement through social space” that is organised as a 
series of social fields with distinct cultural and structural characteristics. To an 
important extent, these life-course biographies or trajectories show a degree of pre-
dictability and institutionalisation: hence, there are life phases such as education, 
employment, and retirement; there are relating institutions such as family and peer 
group; and the welfare state provides a series of support mechanism at key junctures 
in life. These elements of predictability and institutionalisation provide a structure 
and societal pattern to what otherwise is a potential multiplicity of life-course 
trajectories.

The life-course concept also provides a powerful tool for empirical longitudinal 
analysis. An example is the US Panel Study of Income Dynamics (PSID), a research 
platform of half a century’s duration (McGonagle, Schoeni, Sastry, & Freedman, 
2012). The study is a cornerstone of US social science, generating thousands of 
papers, sharing data worldwide, hosting millions of visits a year, and more recently 
being supplemented by enhanced data collections. Such is the age, consistency, and 
durability of the data that the study is now able to support not only intragenerational 
but also intergenerational research. Our work does not attempt to match the power 
of this long-standing and well-funded study, but its eminence highlights the concep-
tual and analytical power of the life-course concept for core social science research.

For demographers a version of the life course structures the analysis of birth, 
partnership, family formation, and death (Billari, 2015). Our analysis incorporates 
these important life events but also tracks the progress of individuals through health, 
education, entry to the labour market, household and partner formation, employ-
ment, household change, and retirement. It is also possible to elaborate this simple 
and predictable sequence of events to consider the role of other contextual and insti-
tutional factors in people’s lives.

A recent research example in this genre is the programme of the National Institute 
for the Study of Ageing and Later Life (NISAL) at Linkoping University, Sweden 
(Motel-Klingebiel, Hyden, & Cedersund, 2017). Although the focus of the pro-
gramme is on “ageing” from a gerontological perspective, a key organising concept 
is that of ageing through the life course and how this is mediated by social structure 
and social context. The life course is seen as reflective of institutional arrangements 
in society and the impact of social change. Another contribution that links the life 
course to wider issues comes from the Handbook of the Life Course where O’Rand 
and Bostic (2016) link the study of the life course to wider macrosocial foundations 
and social policy imperatives. They see the life course within a larger global context 
that brings to bear the forces of history and social change. As such, it is a useful 
analytical tool or lens on the interface between the lives of individuals and wider 
social forces.

Again, these are ambitious and carefully designed contributions that sketch a 
grand picture. However, we are limited by the rather sparse nature of data in the 
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census, our key data source. Our work is therefore necessarily less ambitious, but it 
does represent a first step in linking a societal-wide source of authoritative data to 
broader questions of analysis and policy.

 But Identifying Social Mechanisms and Social Assets as Well

It is being increasingly argued in the literature that “truly” sociological explanations 
are those that are able to identify a social mechanism in accounting for a particular 
outcome (Hedstrom & Swedberg, 1996). Thus, it is no longer sufficient just to iden-
tify an empirical regularity of the kind “middle class children do better academi-
cally at school”. This is not an explanation; rather, it is just a description of an 
empirical regularity, as it stands. A social mechanism that helps account for the 
regularity needs to be identified – such as, “middle class children do better academi-
cally at school because their parents provide precursors to success, such as cultural 
capital and encouragement”.

One area where this approach has been operationalised to practical effect is in 
evaluation research and practice (Astbury & Leeuw, 2010). In much evaluation 
work  – say, assessing the effects of a programme  – a “black box” approach is 
adopted whereby the investigator is interested just in evaluating the effects of the 
intervention rather than going on to identify how such effects might have been pro-
duced. This may be a pragmatic approach – does the programme work? – but it does 
not cast light on potential mechanisms for these effects or assist in building theory 
and understanding. It is in response to these concerns that practitioners in evaluation 
research have increasingly sought to unpack the “black box” and identify “underly-
ing entities, processes or structures which operate in particular contexts to generate 
outcomes of interest”.

Ideally, therefore, our microsimulation model of societal change and dynamics 
should be able to move beyond straightforward empirical regularities of individual 
behaviour and outcome through the life course to identifying key mechanisms that 
help account for such regularities. One such set of mechanisms may be the provi-
sion of material and non-material assets for success. An example of this can be 
found in the health area where both structure and agency, as well as material and 
non-material resources, can be seen as essential building blocks in reducing health 
inequalities (Abel & Frohlich, 2012).

Again, because of the sparse nature of the data collected in the census, the struc-
ture of our simulation modelling may lack some of the complexity that we would 
ideally like for a full-blown sociological account of social patterns and outcomes. 
While our simulation modelling will generally be empirically sufficient and vali-
dated against predicted outcomes, it may be hard to meet the full standard of socio-
logical explanation that we would otherwise like to set ourselves.

But Identifying Social Mechanisms and Social Assets as Well
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 Structure and Agency

The central computational technique we are using in SociaLab is microsimulation. 
This necessarily operates at the level of the individual, with transitions between 
states estimated from empirical data. However, these are predictive, behavioural 
estimates that do not necessarily say anything about the state of the mind of the 
individual. They cannot necessarily be interpreted as action statements describing 
conscious decisions taken by individuals faced with competing choices and priori-
ties in real-world settings. So, how much agency can we attribute to the representa-
tive “actors” in SociaLab? At present, the behavioural range for such action 
statements is set by a statistically described distribution of outcome states.

With the availability of the right kind of data, much can be done with the concep-
tual distinction between structure and agency and their interaction in producing 
outcomes of interest. Cockerham (2005) develops this area in his review of health 
lifestyle theory. An excessively individualistic approach risks “blaming the victim” 
for their own “poor” health behaviour (e.g. smoking, alcohol consumption) when 
such patterns may be strongly influenced by context. Equally, an orientation that 
only acknowledges the influence of structural factors, on the other hand, overlooks 
the role of individual agency in health lifestyle decision-making. In our case, how-
ever, given the sparse nature of census data, it may be that we have to be content 
with identifying and describing behavioural regularities without necessarily attrib-
uting any action orientation and decision-making process to them.

Similarly, can we identify the influence of structure and constraint on individual 
actions in our microsimulation analytical framework? Again, we are dealing with 
empirical regularities in behaviour as predicted from statistical equations that are 
estimated from the data. Such regularities are likely to show patterning by key struc-
tural factors such as gender, ethnicity, socio-economic status, and location. 
Therefore, again, SociaLab will rely for its fidelity to the dynamics of real-world 
social change on probabilistic models working across the major structural features 
of society. It is doubtful whether these regularities can be interpreted in a richly 
sociological manner to parse the influence of structure and agency in explaining 
societal change and other social dynamics. Nevertheless, there are examples where 
the role of deeply rooted structural conditions can be clearly identified as necessary 
but not sufficient precursors for certain outcomes. Thus, for example, Bramley et al. 
(2015) see deep-seated structural preconditions for multiple and severe disadvan-
tages in depressed parts of England, but at the same time, these preconditions are 
insufficient on their own to account fully for patterns of disadvantage and can be 
seen to interact with family and individual factors.

 Conclusion

The focus of this book is on social change identified at the level of an entire society. 
New Zealand provides us with that opportunity. It is sufficiently small in scale to 
allow us to develop a simulation model – SociaLab – that can encapsulate the entire 
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