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The release of the Samples of Anonymised Records (SARs) stimulated a flurry of studies and as of January 2009 approximately 450 peer reviewed articles and reports were published that use or discuss the SARs. The full publication list can be obtained from the SARs website hosted by the Cathie Marsh Centre for Census and Survey Research (www.ccsr.ac.uk/sars). A review of the work based on the 1991 SARs release shows the significant impact the data had on a variety of academic disciplines such as economics, geography and sociology as well as on policy decisions (Li 2004). In this paper we identify key themes in work based on the 2001 SARs as well as work based on the 1991 SARs completed since the publication of Li (2004). 
The 1991 SARs was released in August 1993 and the first studies using the data were published in the fall of 1994 (Hakim 1994; Heath & Dale 1994). The peak in the number of publications based on the 1991 SARs appeared in 1996, 3 years after the release of the data. Thus far, the release of the 2001 SARs data instigated a smaller number of studies compared to the 1991 SARs. This may be due partly to the more stringent data protection policies that caused a delay in publication (Dex & Purdam 2005). The full set of files was not available until November 2005, therefore it is expected that many studies using the 2001 SARs still await publication. In addition, the unrestricted access data was more limited in scope, particularly with respect to the detail in geography. 
Research based on the SARs

The papers published based on the SARs can roughly be divided in three categories. The first category consists of methodological papers. These papers often benefit from the large sample size of the SARs to illustrate or validate new statistical techniques. In this category the SARs data set itself is not necessarily subject of study but rather a tool. A second category consists of papers that discuss the use of the SARs from a theoretical perspective. These studies do not use the quantitative data from the SARs, but discuss or review its use and implications. The third and by far the largest category are the studies that use the data sets to answer certain academic or policy questions. Below we review work from the first and the last category, while examples from the second category appear throughout

Methodological developments and exemplars 
In order to protect the confidentiality of census respondents there are necessary gaps in the range of products that can be produced from the data. These gaps, typically detailed multivariate relationships at a small level are, however, increasingly of interests to researchers and policy planners who need detailed data at detailed geography. Methodologists have been responding to this unmet need.  
The SARs are a key data source because it forms part of a jigsaw of information drawn from the Census. Used in combination with the area statistics from the Census, users are able to draw on strengths from each dataset to generate data which is not, or could not readily be made available. Research in the area of simulation (e.g. Williamson and Voas 2000, 2001), combining detailed sample data with fully enumerated subtotals (e.g. Simpson and Tranmer 2005) and features of multilevel models (e.g. Tranmer and Steel 2001) has been conducted using the 1991 and 2001 data. A key example is a major project undertaken by a team at the University of Leeds, which aims to construct a dynamic model named MOSES (Modelling and Simulation for e-Social Science) that will provide a simulation of the entire population of the UK (Birkin et al. 2006). This dynamic model is designed to  predict population trends at individual level (Wu et al. 2008). It draws on the individual and household characteristics of the Household SARs, together with health information from the British Household Panel Survey (BHPS) to predict individual and household behaviour. A portal has been designed to support analyses for policy and planning purposes including visualisation and mapping. 
Another area in which the connection between the SAR microdata and spatial data of the tabular outputs is of use is in improving ecological inference. It is often impossible to explore individual-level relationships using up-to-date pertinent micro data and area level data.  Jackson and colleagues explore techniques that were developed to control for the ecological fallacy when using area data. The validity of these models was tested using 1991 Individual SARs (Jackson et al. 2008). Lancaster and colleagues (Lancaster et al. 2006) conclude that stratified ecological regression is an appropriate technique to reduce the risk of ecological fallacy, with improved results from a single dataset. They apply this technique to investigate associations between socio economic risk factors and lung cancer in the north of England. 
The SARs also continues to be a resource for developers of statistical disclosure techniques, due to their size and compatibility with tabular data. Statistical Disclosure Control has become a research field in itself and various detection techniques for unique cases in datasets have been developed. (Willenberg & van den Hout 2006) use the SARs to assess an alternative approach for microdata protection; perturbation of unsafe combinations (percuro). Microdata are also used to inform developments in protecting aggregate data. For instance, Forster and Webb (Forster & Webb 2007) used the 2001 Licenced Individual SAR to assess the effectiveness of their Bayesian Approach to disclosure risk assessment in sparse tables. They concluded that their technique provides more realistic estimates of disclosure risk for individual data by taking into account multivariate relationships in the data. 

While statistical disclosure aims to protect the confidentiality of individual respondents in released data, this is invariably achieved at the expense of damaging the data in question to some extent.  Purdam and Elliot (2007) have approached this issue taking the disclosure protection on the 2001 SARs as a case study.  By revisiting analyses undertaken in 1991 and asking authors to rerun these using data recoded to groupings proposed for the Small Area Microdata (SAM) at the time of writing.  By banding age into five year bands they find that 39% of authors said that their analysis would have been moderately (26%) or severely (13%) affected. The authors also re-ran ten analyses using data PRAMMED at a level of uniqueness similar to that carried out on the SARs. They found that seven of the ten were moderately affected by the changes and that one was severely affected.  
The SARs can also be used as a comparator for assessing alternative data sources.  Norman and Bambra (Norman & Bambra 2007) suggested that Incapacity Benefit (IB) data may be used as a source of information on health statistics in small geographic areas. As IB data are available on a regular basis, and the diagnosis is assessed by professionals, this potentially provides a better indicator of population health than less regular measures, however the validity of the data needed to be tested. The authors compared IB data from the census year with 2001 I-SARs data and mortality statistics. The data from 2001 IB and I-SARs was highly comparable suggesting that IB data can indeed be used as an annual indicator of population health at local government district and sub district levels

Finally, the relative ease of accessing End User Licence files such as the Individual SAR, mean that it is a can be used as a demonstrator dataset.  Gayle and Lambert (Gayle & Lambert 2007) use the 2001 I-SARs data to illustrate the concept of quasi variance to a sociological audience, in this respect, the advantage of using the SARs for this work is that it is typical of many sociological datasets in that it is composed almost entirely of categorical variables. In a conventional analysis categorical data is presented with the value of all categories relative to a reference category. This does however prevent secondary analysts and readers from comparing categories that do not include the reference category. This problem can be solved by using the quasi variance method, the authors argue, and they illustrate their case by using SARs data.  The authors included syntax files in their publication – which, because the SAR data are readily available to registered users, readers were able to run in order to better understand the method. 

Ethnicity

Inclusion of questions on ethnicity in the 1991 and 2001 census were embraced by policy makers and academics and led to a total of 71 reports and papers in academic journals. Since the implementation of the race relations act in 1976, there was no systematic nationwide information about the impact of this new legislation. There was also not much data on other issues related to ethnicity, especially not data that distinguished between ethnic groups, such as settling patterns of immigrants. Given the sensitive nature of ethnical issues with respect to discrimination and geographical segregation, sound statistics were urgently needed and duly provided through the use of SARs. For instance, the often mentioned ‘white flight’ scenario, which suggests that white British people migrate from areas with many non-white inhabitants, was confirmed using the 2001 I-SAR  (Stillwell et al. 2008). However, after controlling for socio economic factors, it appeared that migration from deprived areas could largely be explained by relative wealth (Finney & Simpson 2008; Simpson & Finney 2009). Wealthier families or individuals migrated from the inner cities to the suburbs, irrespective of ethnic background. However, achieving the higher socio economic status seemed to depend on ethnic background, with British white, Chinese and Indians achieving similar levels, while Pakistanis, Bangladeshis and Black Africans and Caribbeans lagged behind (Heath & Cheung 2006; Khattab et al. 2006). 

One way to achieve higher socio economic status is through education and the observed pattern among different ethnic groups may partly explain the differences still observed. The relative success of the Indian minority is reflected in over 50% of young Indian women participating in higher education (HE). This is a substantially higher proportion than the majority white population of which only 29% obtains a degree in HE. Young Pakistani women are at a similar level as the white population with 25%. One group that lags behind according to this study is the Bangladeshi of which only 15% of the young women participate in HE (Bagguley & Hussain 2007). However, it is often suggested that education contributes to attainment of socio-economic status, but it clearly is not the only contributing factor, since Pakistani appear to achieve the same level of education compared to whites, but they are nevertheless at a disadvantage at the job market. The phenomenon that, whilst controlling for other factors, certain group are still disadvantaged is often referred to as ethnic penalty (Heath & Cheung 2006). However, this assumes that all other factors are indeed controlled for. The 2001 SARs also provided information about religious affinity, which was not available in earlier census data.      

Religion has been identified as playing an important role in the relative deprived conditions of Muslims, either through discrimination or through self imposed cultural suppressing mechanisms. The inclusion of information about religion in the 2001 census allowed for disentanglement of ethnicity and cultural factors such as religion. For instance the relative success of Indian Muslims on the occupational distribution scale seems to conflict with the notion that religion per se is responsible for the less privileged situation of Pakistanis and Bangladeshis who predominantly adhere to the Islam (Khattab et al. 2006). This study suggests that another cultural factor than religion plays a role in the lack of attainment of higher socio economic class for some groups. Not surprisingly, children in these categories are also more likely to grow up under less privileged circumstances. Although 33% of the children in Britain are considered to live under deprived conditions, 50 % of Muslim children and 59% of black children live in less favourable conditions (Dorling et al. 2007). Availability of the 2011 SARs will be able to show whether children in the new millennium fared better and whether the policies set out by the government were effective in improving the conditions of the younger generations. The SARs is a unique data set to analyse these sorts of questions because its large sample size allows for meaningful analyses of minority groups.  

Health and Care

The SARs has also been used extensively to monitor health and health care practice in Great Britain. One of the major problems facing the future society and its policy makers is the expected increase in the proportion of elderly people in the population. In this light, Banks and colleagues (Banks et al. 2006) used the 1991 and 2001 I-SARs to assess changes in the state of care homes in the UK between 1991 and 2001. They found an overall decrease in local government care homes and a geographic variation in the number of independent care homes. The closure of local government care homes was particularly noticeable in the more deprived areas in inner cities, leaving their elderly in need of professional care. An exploration of unpaid caring based on the 2001 Individual SARs showed that it is systematically linked with gender and age. Overall women provide the lion share of the care, especially at older age with care directed at their spouse. However, a surprise finding from this study was that at old age (70+) a larger proportion of men than women were care givers (Dahlberg et al. 2007) and this should be taken into consideration when providing information and support.   

The increase in the difference between affluent and deprived areas was also noticeable in the care of the disabled. The large majority of the disabled or those with a limiting long-term illness (LLTI) are cared for by family or community members (Buckner & Yeandle 2006). These unpaid carers experience decreased opportunities in the labour market and are more likely to be in low-pay jobs or unemployed and this likelihood increases the more care is provided (McKay & Atkinson 2007). However, unemployed disabled individuals appear to be much less likely to be materially deprived than unemployed individuals without a disability, and this is probably due to the range of available help. Thus the conclusions are not all bleak. Nevertheless, research using the SARs has shown that the situation of disabled population in Britain requires more attention, particularly since it appears that the socio economic situation for disabled people is likely to persist through vertical effects. Families with a disabled member are more likely to break up, and end up in poor economic situations, setting the stage for the children from these families (Clarke & McKay 2008). One suggestion for change is to introduce more flexible working patterns to accommodate carers who may be tight up in caring during conventional working hours (Yeandle et al. 2006).

Scotland has a history of a low standard of health compared to other western European countries and in the past this was attributed to relative deprivation. However, more recent studies suggested that deprivation can no longer explain the relative poor self reported health of the Scottish population. Since this observation remained unexplained it was coined ‘the Scottish effect’ in self-reported health. Popham (Popham 2006) using the 2001 I-SARs showed that differences in employment and socio-economic position can explain the poor self-reported health in Scotland. People in employment in Scotland actually had slightly lower odds of reporting poor general health compared to people in similar conditions in England. 

The changes in the ethnic composition in the UK have been narrated substantially. The predominant topic of the literature is about problems concerning the fact that the ethnic groups do not interact and stay separate, form ethnic enclaves or even ghetto’s. A much smaller segment of this literature focuses on what happens when the different ethnicities do mix and form families. Although this is not considered to be a social problem, there may be a psychological effect in the sense that children from mixed families miss a sense of belonging. Caballero and colleagues (Caballero et al. 2008) looked at how mixed families cope with the effects of mixing. They used 2001 I-SARs data to obtain an overview of mixed families in the UK. They found that mixed families are concentrated in larger urban areas. The mixing partners are more likely than average to be the biological parents of the dependent children and the authors concluded that mixed couples are more likely to stay together. Furthermore, the level of education of mixed couples is above average and they are more likely to live in a house than in a flat or apartment and to own one or two cars. It appears therefore that mixed couples rather than living in social lower class in inner cities as is commonly perceived according to the authors, in fact have a high likelihood to be middle class.         

Demographics and migration

A particular strength of the SARs data is that it provides information about individuals migrating both into, and by inference, those that move out of an area. One of the questions in the 2001 SARs was the location where the interviewee lived a year prior to the census date. One can therefore obtain data about who moved to a specific area and who moved away from it. This is particularly important information for area-based initiatives that seek to improve the status of certain neighbourhoods. One pervasive impression about these area-based initiatives is that they are not effective in improving neighbourhoods because the individuals that benefit from these programs move away as soon as they have the financial means to do so. Consequently, the targeted area remains deprived and therefore the area-based initiative appears not successful. Before the release of the SARs, this notion could not be verified because of paucity in data. Using the CAMS, it has been shown that although there is an effect of selective migration from deprived areas, this effect is very small and could be countered with relatively little effort (Bailey & Livingston 2008). 

The underlying mechanism for migration is predominantly to seek improvement in the financial situation. It is therefore perhaps not surprising that the one unifying characteristic of migrants across the globe is their relatively young age and the direction of migration from low to high opportunity areas (McKenzie 2008). Between 1991 and 2001 London and the Southeast of England, generally seen as a high opportunity area, has seen a reduction of Scottish born individuals. The general increased economic situation in Scotland and especially its three largest cities has provided Scots with opportunities in their home land. Many seem to have taken the opportunity to move back to Scotland after some time in the South east of England or London (Findlay et al. 2008).   

Due to the large sample size, SARs files can be used to analyse patterns at smaller scales as well, such as country or regional levels. For instance, SARs data was used to show that Catholic men in Northern Ireland are on average not able to reach similar levels of pay as protestant men (Li & Leary 2005). This is attributed to ethno religious penalties that persist despite the implementation of equality laws. Comparing data sets across decades nevertheless shows that the situation is improving with the employment differential ratio for Catholics versus other men decreasing (Bryson et al. 2005). A similar pattern is found in level of education, where overall there is a higher proportion of Catholics without any qualifications compared to Protestants. However, when looking only at the highest level of education there are proportionally more Catholics than Protestants (Borooah & Mangan 2008). Purdam and colleagues (Purdam 2005) investigated housing conditions of ethnic minorities in Wales. They showed, perhaps not surprisingly, that housing needs of ethnic minorities differ between groups and that they are closely tied to socio economic status. Although the proportion of minority groups in Wales remains smaller than in other UK countries, ageing of ethnic minority groups is expected to have an adverse impact on Welsh society in the near future. The report advises investment in the housing needs of Black Carribeans, Pakistani and Bangladeshi groups and the future care needs of their ageing populations. This study is also a good example of the use of SARs data for policy makers, in this case the Welsh Assembly Government who commissioned the report.       

Labour Market
Self-employment is regularly equated with higher levels of socio-economic attainment and therefore entrepreneurship is encouraged by policy makers. Recent immigrant groups often show high levels of entrepreneurship, such as is for instance apparent among Indians and Chinese. In these groups entrepreneurship does not always lead to higher levels of socio economic achievements. American authors have proposed two hypotheses to explain this lack of success among immigrant entrepreneurs. The middleman hypothesis (Bonacich, 1973) suggests that a specific minority group provides a service to a majority group. For instance, Korean immigrants form a middleman group in inner cities in America and provide their services to the mainly black community. The ethnic enclave approach (Wilson and Portes, 1980; Portes and Bach, 1985) suggests that a specific minority group is entrepreneur in their own community, but has difficulty expanding their business to the wider community outside their enclave. McEvoy and Hafeez (McEvoy & Hafeez 2009) showed, by using the I-SARs that the middleman hypothesis is applicable in areas of the UK where the minority group in question is low in numbers. In areas where their numbers are higher their entrepreneurial activities have a wider scope, but they never reach the levels that suggest an ethnic enclave. 

Census data is also often used to analyse gender effects in the labour market. It had been suggested that women reduce their participation in the labour market after migration with their partner. Boyle and colleagues (Boyle 2001; Boyle et al. 2003) explored the possibility that the gender effect of reduced participation was due to the presence of children. They compared micro data sets from the UK and the USA and they found that in both countries women reduce their participation in the labour market after migration and that this is more pronounced in families with children. They then asked whether this effect was due to economic considerations. They hypothesized that in many couples the male partner has a higher income and therefore the female partner sacrifices her career to take care of the children. To this end the authors compared whether women in high profile jobs were as likely to be inactive as women in lower profile jobs after migration. They did not find an effect of status of occupation, suggesting that the factors involved in decision making are not necessarily of an economic nature.   

.   

Comparisons over time
The release of the second set of SARs data from the 2001 census allowed for comparisons over time. Although there are other data sets for comparisons across time, such as the ONS Longitudinal Study of England and Wales, there are some notable differences between these data sets and the SARs. In the longitudinal data sets individual data across the Censuses are linked, providing extremely valuable information on individual changes over time. However, this data is also more susceptible to disclosure and therefore access to these data sets is more restricted. The SARs data sets are a more accessible alternative, which nevertheless allow for analyses at multivariate levels. Using the I-SARs from 1991 and 2001 Clark and Drinkwater (Clark & Drinkwater 2006) showed that the patterns of ethnic minority self employment changed over the decade. While in 1991 the proportion of self employed ethnic minorities was relatively high overall this seemed to decline with time. The large sample size of the SARs allows for a division in ethnic groups which showed that the pattern varies across groups. For instance Chinese and Indian men decreased the rates of self employment over the decade. The authors attributed this pattern to increased education of second generation ethnic minorities. Similarly, Simpson and colleagues (Simpson et al. 2006) showed that although the level of education increased among ethnic minorities between 1991 and 2001, the employment rate had decreased and they concluded that the impact of ethnic penalties had in fact increased. This pattern was only evident for men, women of most ethnic groups increased employment rate over the decade.   
The 2011 census
The white paper concerning the 2011 census was published in December 2008 and states that the 21st UK census will be conducted on Sunday 27 March 2011. In the 1991 census user’s guide Angela Dale stated that: “There is an unyielding tension in the collection of census data between change and continuity. As social realities change, this must be reflected in the questions asked and the definitions used, otherwise the census becomes fossilised and loses its relevance. On the other hand, one of the main uses of the census is to make comparisons over time – to record shifts in the population, changes in the occupational structure, changes in housing (Dale & Marsh 1993).”  The design of the questions for the 2011 census mirrors this observation. While the statistics authority has taken great care in maintaining continuity, they also introduced several new questions that reflect changes in society. For instance there will be a question on national identity and citizenship as well as more categories in the ethnicity question. There will also be more detailed questions on date of immigration into the UK and intended length of stay which reflects the increasingly multinational composition of the British population. Correspondingly there will be two questions on language. Another important change is the expansion of categories in the question on relationship, now including options for civil and same sex partnership. However, although some of these additions may be completely new and therefore can not be compared with earlier census results, others only involve additional categories that can be collapsed into the more restricted number of categories in earlier censuses. 

SARs data are and will be of great value to researchers in the social sciences and policy makers and the release of SARs data from the 2011 census are highly anticipated. In order to accommodate potential users and take the confidentiality issues into consideration, CCSR suggested a three tier release of SARs data. A secure CAMS-like file that is only accessible at VML sites under the strictest of security measures. This set will be of use to a relatively small number of highly sophisticated users who tend to produce influential reports and academic papers. A file containing 100% of the respondents that could be subsetted for specific user purposes would be preferred since it would allow analysis of small sub groups. A SARs file could be derived from this CAMS file which would be accessible under a special license, but available at users’ own computer or on the Secure Data Service. The sample size and detail of this file is smaller than in the CAMS, but the perturbation is kept to a minimum to retain utility. A third publicly available file would fulfill the strictest disclosure control and would be downloadable and amenable for teaching and exploration purposes to all.         
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