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SCID 2nd Review of Work, November 2012: 

 

Employment Model – Discussion Paper: 

 

Introduction: 

This paper has been designed to provide you with a brief introduction to the Social Complexity 

of Immigration & Diversity (SCID) project and, particularly, the Employment Model (EM). The 

remainder of this introductory section provides some background to the project and the 

developments in complexity science and agent-based modelling which preceded it. The main 

body of the paper proceeds to outline the current state of the Employment Model, whilst the 

final section raises some issues to consider for the future development of the model. Please read 

through and note any comments you may have, we welcome your feedback. 

 

Social complexity and complexity science: 

Over the past decade social scientists have become increasingly interested in the insights the 

science of complex physical and biological systems seem to provide for our understanding of 

social systems and practices. Authors have explored this in regards to policy making (Geyer and 

Rihani 2010; Room 2011), intersectionality (Walby 2009) social theory (Law and Urry 2004; 

DeLanda 2006; 2011) and even methods (Law 2004).  

Whilst there are striking apparent similarities between complex physical and biological systems 

and social systems, the connections between social complexity and complexity science has 

largely remained at the level of analogy. So, whilst concepts such as emergence and path 

dependency have been useful aids to conceptualising the functioning of society, there has been 

less success in routinely incorporating the insights of complexity science into the fabric of how 

social processes are investigated, analysed and interrogated. Social complexity approaches are 

generally only incorporated post hoc, and as a theoretical-analytical approach rather than as a 

method in itself. 

 

Purpose of the Social Complexity of Immigration (SCID) project: 

This project integrates two very different disciplines – social science and complexity science – in 

order to gain new understanding of complex, social issues. It does this by building a series of 

computer simulation models of these social processes. One could think of these as serious 

versions of the Sims computer games, programmes that track the social interactions between 

many individuals. Such simulations allow ‘what if’ experiments to be performed so that a deeper 

understanding of the possible outcomes for the society as a whole can be established based on 

the interactions of many individuals.  
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A difficulty with the computer simulation of complex systems is that if they are made realistic 

(in the sense of how people actually behave) it becomes very complicated, making the 

simulation hard to understand, whilst if they are made simple enough to understand and 

rigorously analyse they can be too abstract to mean anything useful in terms of real people.  

This project aims to get around this by making “chains” of related models, starting with a 

complicated, ‘descriptive’ model and then simplifying in stages, so that each simulation is a 

model of the one “below” it. The simpler models help us understand what is going on in the 

more comprehensive ones, whilst the more complicated models reveal the ways in which the 

less elaborate ones are accurate as well as how they may over-simplify. In this way this project 

will combine the relevance of social science with the rigour of the “hard” sciences, but at the 

cost of having to build, check and maintain whole chains of models. Building on an established 

collaboration between social and complexity scientists in Manchester, this project will integrate 

the two disciplines to produce new insights, techniques and approaches for policy makers and 

their advisors. 

The social scientists will develop ways of relating these kinds of models to the rich sources of 

social data that are available. They will also ensure that the modelling results are interpreted 

meaningfully and usefully, in particular guarding against over-interpretation.  

 

Agent-based modelling and social complexity: 

The initial parts of the SCID project are based upon the development of Agent-based models 

(ABMs) of the complex social phenomena under considerations. ABMs have been used in social 

science research since at least the 1970’s (see, e.g. Schelling 1971) and their use has undergone 

a resurgence in recent years. Part of this has been the ability of ABMs to create behaviour which 

is qualitatively similar to complex systems – that is, multiple agents interacting with each other 

often produce non-linear and emergent behaviour. The ‘rules’ by which these agents interact 

are often extremely simple, but their collective behaviour may be neither simple, nor directly 

predicted from their initial states (Gilbert and Troitzsch 2005). 

 

The Employment Model: 

Purpose: 

The Employment Model serves two main purposes – i) to explore the potential of adapting 

techniques from complexity science towards the purpose of expanding the tools at the disposal 

of the social researcher as outlined above, and ii) to use such innovative techniques to 

investigate occupational attainment and differentiation in the labour market with particular 

reference to ethnic diversity and immigration. 
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Background: 

Occupational attainment and differentiation in the labour market refers to a number of issues 

that have been of great relevance to social scientists engaged in trying to understand both the 

functioning of the labour market, but also those interested in ethnicity and race, migration and 

inequality in an increasingly globalised world. Recent academic work of relevance here include 

studies on ethnic entrepreneurship (Kloosterman and Rath 2001; Basu and Altinay 2002; 

Kloosterman and Rath 2003), the growth and persistence of ethnic enclaves and labour market 

segmentation (Waldinger and Lichter 2003; Bauder 2006; McDowell et al. 2007; McDowell 

2008), the marked differences in occupational achievement for different groups in many 

western countries (Dustmann and Fabbri 2003; Heath and Cheung 2007; Li and Heath 2007), 

and the ‘culture’ of the labour market (Bourdieu 2005; Roediger 2005). 

Whilst social scientists in this area have been highly successful in illustrating the inequities in 

the labour market, the tightly intertwined web of actors, networks and institutions which make 

up the landscape of work and employment have made definitive statements about why such 

differences emerge and persist in such an environment extremely difficult. Much work in 

quantitative sociology has helped to provide convincing evidence as to both the existence of 

inequities in the labour market and their impact (see, e.g. Duvander 2001; Heath 2007). 

Meanwhile, qualitative researchers have often provided rich and nuanced accounts of how such 

inequity is played out in everyday settings (see, e.g. McDowell et al. 2007; Ong 2010; Wills et al. 

2010). However, both approaches have struggled to provide us with satisfying accounts of how 

processes of differentiation and advantage emerge, become ‘successful’ and are sustained. Social 

theories have also found it difficult to bridge this gap, with both agency- and structure-based 

approaches proving unsatisfactory to a growing number of researchers. Indeed, the growth in 

recent years of social science approaches inspired by complexity theory (Law and Mol 2002; 

Walby 2009; Geyer and Rihani 2010; Room 2011) seems indicative that now may be the time to 

explore this in more sustained depth.  

Indeed, the potential of complex, descriptive ABMs to illustrate the hidden processes of social life 

is one of their most-attractive features. By ensuring that a deep representation of the multiple 

social interactions which make up our everyday lives is represented in the models, we are 

producing a simulation of the labour market which allows us to uncover the interactive 

processes of inequality which are normally hidden to us. Furthermore, by manipulating the 

parameters of the model, we can envision what small changes in one area may produce 

elsewhere. Therefore, this approach allows us both to ask why certain outcomes are more 

commonplace than others, but also what if circumstances were different. The advantages of 

being able to ask such questions is clear, both for a greater understanding of work and 

employment, and for providing more satisfying answers as to how we can begin to change the 

labour market for the better.  

 

Introducing the model: 

As suggested above the Employment model is an agent-based model of the labour market. The 

first elements in the model are the ‘human’ agents. These have attributes, some of which are set 

on initialisation and are unchangeable (such as sex and ethnicity), others which develop 
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through the model ‘run’ (such as age, qualifications and relationships). Agents interact with 

each other, forging relationships and sharing information, just as would happen in the ‘real’ 

world. 

Additionally, the model consists of a host of jobs and organisations. These have been created to 

mimic the UK labour market (just as the agents represent the UK labour force) and are arranged 

into a four sectors (construction, services, the public sector, and manufacturing/production) 

and on three levels (routine, intermediate and managerial/professional). 

Finally, agents interact with each other, their behaviour controlled by ‘rules’ determined by 

prior social science research. These allow the agents to interact in non-random (but non-

deterministic) ways – in social science parlance we might describe it as giving them a rulebook 

for purposeful action. These rules need to be as close to reality as possible, and require clear 

and thoughtful consideration before implementation. 

 

Demographics and agents 

The model will be initialised from a sample drawn from the Understanding Society dataset. This 

sample will include the full age-range, but only those in the workforce will be ‘active’ in the 

model. Those in the sample who have not yet entered the labour force will enter at the 

appropriate time, but both they and ‘retired’ agents will contribute to social networks in the 

simulation – vital to the flow of information. 

Sampled agents will have numerous attributes drawn from information in the USoc dataset, 

such as age, sex and qualifications, which will allow us to provide a realistic population of 

10,000 agents for the model. 

In this initialisation period agents are likely to be placed in the job slot most similar to their 

current job status in the USoc dataset, in order to provide a realistic starting point for the model. 

The model will then be run for a period during which results will be disregarded, so as to allow 

the development of social networks within the model.  

Generation of new agents: 

After this initialisation stage, agents age, retire and eventually ‘die’. This requires the model to 

generate new agents whilst the model is in progress. These agents will be generated based on 

known demographic values, but also via existing rules within the models. That is, existing agents 

may have children, based on a number of different ‘rules’ (their age, marital status and job role 

can all impact on the probability of them having children at different stages of their life-course). 

Other agents may arrive as international migrants with differing ethnicities, language 

proficiencies and existing qualifications. The levels at which each of these is set is alterable to 

allow users to experiment with different scenarios – variable birth rates, different immigration 

regimes etc...  
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Households and families: 

Agents exist within households which are formed and dissolved probabilistically. An agent will 

form strong social networks with other members of a household and share information about 

jobs accordingly. 

Immigration and diversity: 

The first version of the model will have immigration from other parts of the world based on 

available data regarding international migration to the UK over the past decade (probably a 

fluctuating rate with the highest and lowest possible values based on published rates over the 

past decade). These rates will be alterable by users to allow for experimentation regarding the 

impacts of differing immigration regimes.  

The initial version of the model will have only two ‘ethnic’ groups – a majority and a minority 

group. Immigrants may belong to either ethnic group. Whilst this does not allow for an 

exploration of super-diversity and the like in the first instance, it will allow us to ensure the 

model works in a reasonable realistic way before we begin to add diversity in the future.  

 

Social Networks 

Social networks play an important role in the EM, aiding the flow of information about jobs, our 

happiness in our current role (an agent who struggles to develop a social network in a new role 

is more likely to become ‘unhappy’ and search for a new post) and even who we may ‘marry’ or 

have children with. Indeed, social networks of one form or another have been central to many 

recent studies of the labour market – particularly with reference to recruitment, promotion and 

retention (Granovetter 1973; Lin et al. 1981; Lin 2001; Waldinger and Lichter 2003). 

The importance of homophily: 

A weak homophily effect (a slight preference for those similar to you in age, sex, ethnicity, job 

status and role) is an important aspect of social network formation in the model. This does not 

mean agents will only form connections with those similar to them, rather that they are very 

slightly more likely to form longer term and stronger connections with those most similar to 

them.  

Forming and maintaining networks: 

Networks are formed in three fields – home, work and friendship situations. The first refers to 

the strong bonds which form in family units. These connections are always strong (the 

assumption being that we don’t ‘set up house’ without strong bonds) and information flow is 

nearly perfect – i.e. if your spouse or parent knows about a job opportunity, you are almost 

certain to be informed about it. Secondly, we automatically become part of a workplace network 

when we begin a new job – this mimics the flow of information within an organisation, such as 

notice boards, gossip and e-mail correspondence. These connections are very weak to begin 

with and degrade rapidly on exiting the workplace. Some connections can become stronger and 

more long-lasting through repeated interactions – these degrade less quickly and provide 
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information even after leaving the organisation. However, they still require repeated 

interactions between agents to be maintained, without this they will still degrade over time 

(though at a slower rate than ‘standard’ workplace connections). Finally, friendship networks 

can form through repeated interactions at the various ‘social’ sites within the model. These sites 

– schools, religious and social centres – mimic social interactions which are captured by neither 

household nor workplace networks, and allows agents a space to interact and form additional 

connections. These include younger agents attending neighbourhood schools where they will 

form networks prior to entering the labour force. 

 

Jobs and organisations: 

Any simulation of the labour market needs jobs. Furthermore, it needs jobs which are 

distributed in a reasonable approximation of the ‘real’ world – that means they exist within 

organisations and are arranged into an occupational hierarchy – a split top level of professional 

and managerial jobs, an intermediate level and a routine level. Additionally, organisations are 

placed with one of four sectors – construction, production & manufacturing, services and the 

public sector.  

Agents in the EM compete for and fill available ‘job slots’ which are modelled to equate to 

(though not completely replicate) jobs in the ‘real world’ – in this case, the UK in 2011. 

The number and distribution of these jobs slots have been calculated from existing data 

regarding the UK LM. At present the number and sectoral distribution of job slots is static (i.e. 

there is nothing in the model to change the total number and distribution of jobs), though this 

may change in later models.   

Sectors: 

The four sectors in the model are derived from a simplification of the UK Standard Industrial 

Classification (SIC) 2007 – a copy of which is included in the appendix to this document. The 

four sectors were chosen in order to a) ensure large enough volumes of job slots in each sector 

and b) to ensure there was sufficient representation of the very different sectors which make up 

the UK labour market – note, for instance, the relative proportions of managerial-professional 

level workers in the public sector & health, as opposed the service sector. 

Organisations: 

Organisations in the model provide both information networks for workers and a grounding in 

a specific sector for agents. Beyond this, organisations do not currently do very much in the 

model – they simply act as holders for job slots and a shared space for the development of social 

networks.  

Types of jobs: 

There are three levels of job in the EM. These are equivalent to the National Statistics Socio-

Economic Classifications (NS-SEC) three-level hierarchy: 

They are as follows: 
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Level 1 – a) Managerial b) Professional jobs (NS-SEC levels 1&2) 

Level 2 – Intermediate jobs (NS-SEC levels 3-5) 

Level 3 – Routine jobs (NS-SEC levels 6-7) 

Agents often need to have experience at a lower level (and/or in the specific sector) before they 

can gain access to higher level posts, but they will also need to have the relevant qualifications 

for that level of job. The draft matrix for this is given below: 

 

Role 
 

Quals
1
 Exp 

Lang 

 

Routine 

Req 0 0 0 

Gain 5 standard, no limit 

to 10  

(half rate in mig-heavy inds  

(+20% migs)) 

Int 
Req 2 0 (if meet Gq/Sq), 10 otherwise 5 

Gain 5 standard, no limit to 10 

Man 
Req 6 

5 (if meet Gq/Sq), 10 SX at Int 

otherwise 
10 

Gain 7 standard, no limit 0 

Prof 
Req 6 0 (if meet Gq/Sq) 10 

Gain 8 standard, no limit 0 

 

Calculating the available job slots: 

The following documents the methods used to calculate available job slots within the EM. 

 

Table 1: Total number of available jobs: 

Agents of working age (1.i) 10000 1 

No. of ‘workforce’ jobs (1.ii) 8192 0.8192 

No. of vacancies (1.iii) 96 0.0096 

No. of job slots (1.iv) 8288 0.8288 

 

Notes: 

(1.ii) = (1.i) * no. of ‘workforce’ jobs/working age population (Labour Force Survey [LFS], data 

table A03, May-Jul 2011 data). 

(1.iii) = (1.i) * average number of vacancies in Jan, Apr, Jul, Oct 2011/4 (ONS Vacancy 

Survey)/working age population (LFS, data table A03, May-Jul 2011 data). 

                                                           
1 Levels given are UK National Qualification Framework (NQF) levels – see end of doc for guide 
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(1.iv) = (1.ii) + (1.iii) 

 

Table 2: Job slots by industry 

 Aggregated SIC 2007 Division 

TOTAL 

 
Production & 

Manufacture 

(inc. Utilities) 

Construction Services 

Public 

Sector & 

Health 

Filled Jobs 

(2.i) 

868 532 4599 2193 8192 

Vacancies 

(2.ii) 

4 3 78 11 96 

All Job Slots 

(2.iii) 

872 535 4677 2204 8288 

 

Notes: 

2.i = 1.ii * Annual average no. of workforce jobs per aggregated SIC division/Annual average no. 

of workforce jobs (LFS data table JOBS02; Mar, Jun, Sept, Dec 2011/4) 

2.ii = 1.iii * Annual average no. of vacancies per aggregated SIC divisions/Annual average no. of 

vacancies (ONS Vacancy Survey; Jan, Apr, Jul, Oct 2011/4) 

2.iii = 2.i + 2.ii  

 

Table 3: Filled jobs by industry, NS-SEC3 and self-employment 

NS-SEC3 

Aggregated SIC 2007 Division 

Total 
Production & 

Manufacturing 

(inc. Utilities) 

Construction Services 

Public 

Sector & 

Health 

Managerial & 

Professional 

(3.i) 

289 122 1708 1222 3342 

of which Self-

Employed (3.ii) 
12 5 223 53 293 

Intermediate 

(3.i) 
171 236 984 426 1817 

of which Self-

Employed (3.ii) 
91 207 487 74 860 

Routine (3.i) 407 174 1907 545 3033 

of which Self-

Employed (3.ii) 
0 0 0 0 0 

TOTAL 868 532 4599 2193 8192 
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Notes: 

Proportion of employed and self-employed per NS-SEC 3 and aggregated SIC 2007 divisions 

sourced from Understanding Society, Wave 1 (2009-10) [USoc 09/10] data. 

3.i = proportion in NS-SEC class and aggregated SIC division (USoc 09/10) * 2.i 

3.ii = proportion of self-employed in aggregated SIC division and NS-SEC class (USoc 09/10) * 3.i 

 

Table 4: Redundancy rates by aSIC division: 
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Filled jobs (4i) 868 532 4599 2193 8192 

Redundancy 

rate (4ii) 
0.63% (*1) 0.76% 0.61% 0.36% 1.08% 

No. of 

redundancies 

(4iii) 

5 4 28 8 45 

 

Notes: 

4(i) = 2(i) 

4(ii) = Average annual number of redundancies per aSIC division (LFS data table RED02; Q1-4/4) 

/ Average annual number of workforce jobs (LFS data table A03; Mar, Jun, Sept, Dec data/4) 

4(iii) = 4(i) * 4(ii) 

*1 = Production & Manufacturing data for Manufacturing SIC division only. 
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Recruitment and promotion: 

Agents who are economically active but without a job will always look for jobs. During this job 

search agents will initially look for posts which meet their highest level of qualification and 

existing experience. They will also be preferentially attracted to jobs in certain sectors (their 

level of attraction to each sector will be randomly set at initialisation). If they are unsuccessful 

agents will begin widening their search to encompass lower level jobs and less preferred 

occupations. 

Agents can ‘hear’ about jobs through their social networks – agents whom they meet regularly 

and have strong connections are more likely to pass on such information. Jobs are also 

‘advertised’ to agents; the extent of this advertising determines how many agents are likely to 

know about a job: 

- Local advertising means only agents in the local neighbourhood will automatically hear 

about the vacancy. Information will then be spread by social networks. This is the 

equivalent of a notice in a shop window. It is most likely to be used by very small 

businesses and for routine positions. 

- Specialist advertising means agents already within a sector will be automatically aware 

of a vacancy. This information can then be spread by social networks. This is the 

equivalent of advertising in the ‘trade’ press. This approach is most likely to be used by 

organisations hoping to fill intermediate, managerial and professional positions. It is 

likely to be the default approach for medium organisations. 

- Universal advertising means the post will be widely advertised, including at the ‘job 

centre’ (which all agents can visit), the local industry sector and throughout the 

organisation. This approach is most likely to be used by large organisations for all levels 

of job, and for ‘difficult to fill’ vacancies which have not been filled using other strategies. 

 

Once agents have ‘heard’ of a job vacancy, they will apply if a) they meet the advertised 

(essential) criteria, b) it meets their current wishes in terms of job level (these decay over a 

period of unemployment – but are originally set by their last post), and sector of industry. 

Additionally, they are slightly more likely to apply for jobs in an organisation in which they have 

acquaintances.  

Line managers and recruitment/promotion: 

Once an agent has applied for a job, their application will be handled by a ‘Line Manager’ – an 

agent in a senior post within an organisation who handles promotion and recruitment decisions. 

Line Managers will ‘sort’ applicants, choosing the best 4 to go to the ‘interview’ stage based on 

their ability to meet essential and secondary criteria. If more than 4 applicants meet these both 

the essential and secondary criteria, 4 will be selected at random. 

At the ‘interview’ stage, Line Managers will initially sort the agents by their qualifications and 

sectoral experience. If candidates are still equal, the Line Manager will discriminate based on 
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the candidates a) similarity to the Line Manager, and b) their similarity to other agents in that 

department or organisation.  

Occupational unhappiness: 

Agents in jobs have an ‘occupational unhappiness’ attribute – this is a measure of whether their 

current post a) matches the agents current levels of qualifications and experience, b) is in one of 

their preferred sectors, and c) whether they have developed strong network connections. 

Agents with a high level of occupational unhappiness are more likely to both look for a new job, 

and to pursue additional qualifications.  

Labour market ‘churn’: 

The rules outlined above, however, are unlikely to provide a sufficient level of labour market 

churn, because they do not replicate such phenomena as short-term contracts, casual labour 

and redundancies. Therefore, we have added some externally determined churn to the model, in 

the form of conditional probabilities of becoming unemployed. At present, these are determined 

by level of job only, but may in future include sectoral differences and differences in over-

arching economic cycles. These are important effects because we know, for example, that 

certain jobs in certain sectors are more vulnerable at different stages of an economic slowdown 

– e.g. routine jobs in construction are highly vulnerable in the early stages of a recession, whilst 

jobs in the public sector tend to be more resilient. 

 

Other Rules: 

There are a number of additional rules in development for the model. Below is a brief overview 

of those we are currently working on. However, if there are others that we have not covered 

here (and are not featured elsewhere), please let us know. 

Unemployment scarring: 

Social researchers have noted the significant impacts periods of long-term unemployment have 

on our future labour market experiences; in short, we are scarred by such experiences, 

especially when they occur early in our ‘working’ lives (Gregg 2001; Luijkx and Wolbers 2009; 

Kahn 2010). Furthermore, as Gregg (2001: F651) makes clear, this scarring effect is not merely 

a manifestation of other labour market disadvantages (such as poor educational attainment, or 

family background), but appears to act as a persistent disadvantage in itself. 

We have operationalised this scarring effect in the model as a two-fold penalty – a) employers 

‘mark down’ candidates with a period of unemployment in their CV of more than 6 months in 

the last 10 years, and b) work-based social networks degrade other time. Both of these penalties 

have exponential decay rates, meaning their impacts decline to close to 0 within a decade: 
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Where: N = size of effect in ‘gaps in CV rule’, (or size of work-based network), τ = years2 

since penalty occurred. ln2 = natural log of 2. 

Therefore if a an agent has a ‘gaps in CV’ penalty of 10, this would have decayed to 6.94 

after one year, and 1.6 after 5, but would persist at a very low level for many years: 

 

 

    

Rules for those not working: 

It would be highly unrealistic to have a model of the labour market with all the agents of 

working age either filling jobs or seeking to fill them, it is also important to take into account the 

varying factors which lead to people becoming economically inactive for a period. Whilst can 

work out the conditional probability of each agent entering one of these states, we also need to 

determine what happens whilst they are in that state and the likelihood of them moving to 

another state: 

- Full-time education 

Some agents will go on to full-time education rather than entering the labour market at 

18. The majority of these agents will then enter the labour market at 21 with a degree, 

whilst some will enter later with higher degrees. But should we consider them 

economically inactive during this period, or should a proportion of them be taking part-

                                                           
2 It is arguable that work-based networks decay at a faster rate than this – perhaps we also need to ensure 

agents lose weak work-based links immediately on leaving; you may hear about a job through a vaguely 

known colleague in a meeting, but they are highly unlikely to e-mail you with that information once you 

have left. 
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time jobs and gaining experience? Additionally, we need to determine what the 

conditional probabilities of and/or rules for agents moving to this status later in their 

working life. 

- Maternity/paternity leave 

Conditional probabilities can calculate the chances of a female agent having a child and 

going on maternity leave. During that period of inactivity, social networks (especially 

weak work-based ones) are likely to degrade, whilst their level of experience in their job 

will not increase during this period. However, the relative brevity of 

maternity/paternity leave means such effects should not have much of an impact. 

- Full-time caring responsibilities (inc. raising children) 

Entering this state is determined by conditional probabilities, though moving from 

maternity/paternity leave to full-time caring may also involve additional probabilistic 

rules (e.g. whether they have a working partner etc…). Agents in this state must either 

have a linked agent within the household who is either a child, or has a limiting long-

term illness. Once this situation has changed they will begin seeking work again. 

- Limiting long-term illness 

As with above, entry to (and exit from) this state is determined by conditional 

probabilities (currently only regarding age and gender, but may encompass additional 

socio-economic factors in future models). Agents will be less active (i.e. have fewer 

social interactions) than normal; this is likely to impact on their social networks, as they 

will have fewer opportunities to build/reinforce friendships.  

- Retirement 

Agents retire at different ages (dependent on conditional probabilities). Once retired, 

they will continue to act as a node in social networks and continue visiting social sites 

with decreasing regularity until they ‘die.’ 

 

Outputs: 

The model will produce a variety of outputs – some of which will be substantiated by 

quantitative data, but others which can be qualitatively validated (i.e. are the histories of agents 

realistic). We will use a variety of headline outputs (such as rates of economic activity and social 

network formation) to initially determine whether the model is producing plausible outcomes, 

before looking more closely at certain aspects of the simulation. Occupational attainment, 

labour market differentiation and unemployment rates by ethnicity will be key outputs for this 

model and we intend to explore them in some depth. 
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Developing the model further: 

There are a number of potential developments which can be added either to the current model, 

or to future versions of the model. In this section, we briefly outline some of the most important 

potential developments we are currently considering: 

 

Full-time, part-time and contract working: 

As the model stands we have full-time and part-time jobs, but no clear definition of why people 

target different jobs. Furthermore, we lack any short-term contract roles. As there has been a 

sustained growth of both part-time roles and insecure contracting at all levels of the labour 

market in recent years (see, e.g. Sennett 1998), there are good arguments to increase the 

sophistication of our modelling in this area. 

 

Labour market intermediaries: 

At present we have one labour market intermediary in the model – a ‘job centre’ which 

advertised certain roles to agents. However, much recent research on migrant labour markets 

has stressed the centrality of employment agencies and related intermediaries in regards to the 

creation and continuation of occupational differentiation and exploitation (see, e.g. Sassen 1999; 

Anderson, Ruhs et al. 2006; Garapich 2008; McDowell, Batnitzky et al. 2008; Wills, Datta et al. 

2010). It may, therefore, be useful to explore this area in more detail in future models, adding 

more labour market intermediaries and providing them with different rules to ‘normal’ labour 

market agents. 

 

Increasing ethnic diversity: 

Perhaps an obvious next step for a project concerned with the social complexity of immigration 

and diversity would be to expand the number of ethnic groups in the model. Whilst this is 

certainly an option, increasing numbers of small ethnic groups may mean that the validation of 

outputs will become increasingly difficult (for example, an ethnic minority group making up 

0.5% of a 10,000 agent simulation would mean just 50 agents of all ages). A small and scattered 

ethnic minority group may also impact on social network formation if homophily effects are 

high. Increasing the number of ethnic groups may, therefore, work best when we are modelling 

a specific community in its entirety, rather than a ‘little Britain’ with a reduced population. 

 

Introducing geography: 

At present, the model is largely without geography. Agents reside on a random square within a 

grid and their position on this does not effect which workplaces or social sites they visit. It does 

increase the chances of interacting with agents residing in neighbouring squares, but these 

‘neighbourhoods’ are essentially randomly assigned. 
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This clearly does not resemble the ‘real’ world where geographic effects are often argued to 

have a profound impact on our labour market outcomes (see, e.g. Hanson 2000; Martin 2000), 

and we are keen to make the model more geographically realistic in the future.  

There are a number of ways we can do this:  

- Movement and neighbourhoods 

If we are to develop an abstract geography in the model, we still need to create distinct 

neighbourhoods (perhaps with different characteristics regarding job availability and 

housing stock). Such abstract neighbourhoods may represent regions, cities, or 

communities within these. They can be variable in size and could have different levels of 

ease of movement between them – i.e. some may be commutable, others may require the 

agent to ‘move’ to a new neighbourhood in order to work there. Such areas may have 

different levels of attraction to different groups (including international migrants). 

This approach may prove useful for exploring regional differences in occupational 

attainment, economic activity and job mobility, but will remain relatively abstract in its 

outputs.  

- Local specificity: 

A second approach would be actively model ‘real’ communities, including the geographic 

distribution of housing, jobs and transport routes. Such a model should be very close to 

reality and local stakeholders may well find it easier to critically engage with such a 

model. However, outputs from a model could be seen as being too particular to the 

locality, and we will be relying on the availability of local-level data. Whilst the latter of 

these clearly constrains the level of which we can model, the former is not necessarily a 

negative; illustrating that local communities develop in very different ways due to 

geographic factors has the potential to be extremely useful, in both academic and policy 

settings. 
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Appendix1:  Aggregated SIC 2007 Divisions 

In order to constrain the number of different industrial sectors in the EM, the broadest 

industrial classification used by the ONS – the Standard Industrial Classification (SIC) 2007 

Divisions – have been further aggregated to aggregated SIC divisions (aSIC 07) as follows: 

 

SIC 2007 

Division 

Name Aggregated SIC (aSIC) 

Division 

A Agriculture, Forestry & Fishing 

Production & 

Manufacturing 

B Mining & Quarrying 

C Manufacturing 

D Electricity, Gas, Steam and Air Conditioning 

Supply 

E Water Supply: Sewerage, Waste Management & 

Remedial Activities 

F Construction Construction 

G Wholesale & Retail Trade; Repair of Motor 

Vehicles and Motorcycles 

Services 

H Transportation & Storage 

I Accommodation & Food Service Activities 

J Information & Communication 

K Financial & Insurance Activities 

L Real Estate Activities 

M Professional, Scientific & Technical Services 

N Administration & Support Service Activities 

O Public Administration and Defence; Compulsory 

Social Security 
Public Sector & Health 

P Education 

Q Human Health & Social Work Activities 

R Arts, Entertainment & Recreation 
Services 

S Other Service Activities 

T Activities as Households as Employers 
Other – not included in 

model 
U Activities of Extraterritorial Organisations and 

Bodies 

 



SCIDROW II  Employment Model 

19 

 

Appendix 2: National Qualification Framework 

 

NQF Level Relevant Equivalent UK Qualifications 

8 Doctorates – PhD, DPhil 

7 Masters Degrees – MA, MSc, MPhil, PGCE, PGDip, PGCert 

6 Honours Degrees – BA, BSc, Graduate Diplomas and Certificates 

5 Intermediate – Foundation and ordinary degrees, HND, DipHE 

4 CertHE, C&G Licentiateship 

3 ‘A’ Level, NVQ/C&G Level 3 

2 GCSEs (A* - C), NVQ/C&G Level 2 

1 GCSEs (D – G), NVQ/C&G Level 1 

 

 


