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Introduction

This paper briefly describes the 2011 Census Non-response Link Study – including the project organisation and processes, and set outs plans for analysis, which is only just beginning in August 2012. At the workshop, we hope to be able to present some emerging findings from the analysis.

A population census has been held every 10 years in the United Kingdom since 1801 (with the exception of 1941), and the most recent Census Day was 27th March 2011. The UK Office for National Statistics (ONS) was responsible for the Census in England & Wales, and co-ordinated censuses also took place in Scotland and Northern Ireland on the same date, organised by organisations in those countries. The census operation ran successfully, with an overall response rate of about 94 per cent, and the first release by ONS of headline Census estimates was on 16th July 20121.
 
The census provides a unique opportunity to analyse and better understand patterns of response and non-response in social (household) surveys in the UK, and to that end a Census Non-Response Link Study (CNRLS) has been conducted in association with each census since at least 1971. The foundation of the CNRLS is a data set relating to addresses selected for the social surveys that contains information linked from the same households’ Census returns, together with additional information (paradata) collected from field interviewers of their observations about the selected addresses and their localities. From this data set, analysis and comparison of social survey responders and non-responders is possible, as, for most of the social survey non-responders, linked information from the Census is available. 

The main aims of the CNRLS analysis are:
· to assess non-response bias in current social survey estimates
· to build models to predict propensities to (non-)respond to the social surveys, which may then be used in the survey weighting methodology
· to inform interviewer calling patterns to improve the efficiency of the data collection process
· to assess Census under-coverage of persons within households, allowing  informed coverage adjustments to be made in the Census, leading to a gain in quality of the output.

Results from the CNRLS are perhaps more important now than ever, as response rates in the social surveys continue to fall. The response rates for Wave 1 (first) interviews in the UK’s Labour Force Survey (LFS) are now about 62 per cent, whereas 10 years ago they were close to 80 per cent.




The 2011 CNRLS – project details, practicalities and lessons learned

Fieldwork periods and paradata

Six separate social surveys are taking part in the 2011 CNRLS, in the sense that their data will be linked and analysed. Four of the surveys are run by ONS, and were chosen for their importance and in line with available resources, and two surveys run by other government departments are also included (though responsibility for one of these survey has since been transferred to ONS).

With Census day being 27th March, a window of three months either side (i.e. January to June inclusive) was initially chosen for data collection and analysis. This was considered to be a sufficiently long period to allow for robust analysis, but also not too long to allow too many changes in the resident population, and was within resource constraints imposed on interviewers in having to record the additional paradata information. 

One of the lessons learned was that things often occur differently in practice:
· Because of other initiatives taking place in the field and differences in processing systems, the CNRLS field work start date became February 2011 (instead of January) for three of the ONS surveys and March for the fourth.
· Legalities surrounding the wording of survey pledges about confidentiality given to respondents on one the external surveys meant that only May and June 2011 fieldwork periods could be included for that survey.

The actual collection of interviewer observations went well. A new questionnaire was developed for this purpose and programmed into Blaise (the data collection software used by interviewers on their laptops). Interviewers usually recorded their observations first on paper versions of the questionnaire, and later transferred this into their laptops once away from the interview location itself. A telephone version of the questionnaire was also developed for CATI, as some social survey interviews are conducted over the phone (usually after a first wave face-to-face contact).

Matching and data transfer considerations

Although ONS is responsible for the Census in England & Wales only, it holds social survey data for the entire UK (i.e. England & Wales plus Scotland plus Northern Ireland). This presented the issue of where matching of data from Scotland and Northern Ireland would take place – at ONS via the transfer of Census data, or at the devolved organisations, with the transfer of social survey data. Different arrangements were eventually agreed for each of Scotland and Northern Ireland, and a lesson learned here was that sorting out the legalities of data transfer takes longer than one might imagine it should!

Matching for England & Wales has been carried out by the Census team at ONS, who have built up considerable experience in their processing of the Census, matching the main Census returns with results from the Census Coverage Survey. In comparison, the additional work required to match the social survey data sets for the CNRLS was relatively small, and so was easily accommodated. As might be expected, most of the matching took place automatically using SAS software, with clerical resolution required in cases where possible alternative matches were found, and clerical searches took place where no automatic matches were found.

The process of matching was a sequential one, starting with households and then moving on to people within households. A set of variables were chosen to form the basis for matching, and rules were developed as to what would count as a match, and how far and where to look for people who didn’t immediately match. Various practical difficulties were encountered, and differences in rules were required in some circumstances. For example, no unique identifier links social survey and Census addresses in England & Wales – it was necessary to match text and Postcodes (UK Zip Codes); in Northern Ireland, respondents’ names are not collected on the social surveys, so matching had to take place using other variables alone. After the survey and Census files had been matched on key characteristics, personal identifiers were removed from the matched files.

At the time of writing (August 2012), all matching for England & Wales and Northern Ireland has been completed; matched data sets for Scotland are expected to become available later in the year. The matched data sets from all countries are being held within the Census secure analysis environment at ONS, and, for each survey, separate matched files for households and persons have been created with additional variables reflecting the person-household links. Detailed output codes have been developed to denote types of match, showing whether information came from only the social survey, only the Census or both, and whether all persons within the household matched or not, and so on. At the address level, over 96% of social survey sampled addresses were matched against Census addresses, with little variation being noted across the six surveys. For person matches, the overall rate was almost 93%.

Analysis plans

The first part of the analysis was assessment of potential under-coverage of persons within households in Census returns; this analysis had to be conducted first, and was required for the first Census release in July 2012. As anticipated, a small number of people missing from Census responses were discovered in social surveys responses, but, re-assuringly, no significant within-household under-coverage was detected, and so no adjustments were applied in the Census.

The remainder of the analysis – that focussing on social surveys – is only just starting, a little later than planned because of various delays in the matching timetable and gaining access to Census data. We aim to present some findings from the analysis at the workshop itself, by which time analysis of the first survey (the Labour Force Survey) should be well-underway, albeit without data for Scotland. Very early emerging findings indicate confirm that there remain significant differences between categories of a number of variables, age and marital status being two.

The analysis focuses on modelling patterns of non-response, determining which factors are most associated with propensity to respond, and which can be best used to predict it. SAS®[footnoteRef:1] software is being used for most of the analysis, with logistic regression models being built.  [1:  SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries. ® indicates USA registration.] 


The plan is to report on the analysis for each of the social surveys separately, as well as providing an overall report on the response in social surveys. The reports will include descriptions of patterns of non-response, will identify variables most associated with it, and may include assessments of non-response bias with respect to key variables. It is our intention to publish these reports on the ONS website in early 2013. It will also be interesting to compare how response patterns and levels have changed since the 2001 CNRLS, and these reports will also be made available.
Implementation of the results will require care. Improvements to field procedures are continually introduced, but any big changes will need to be carefully considered nonetheless. But it is changes in estimation that will require more careful handling: non-response weighting models will be updated in the social surveys that currently use them, and they may be introduced in other surveys. As an example, following the 2001 CNRLS, no non-response weighting models were introduced in the LFS as there was no evidence of them being required; that may prove still to be the case in 2011, but Wave 1 response rates have decreased by some 15 percentage points over that period, so it may be prudent to introduce them anyway. Certainly for the LFS, the plan is to re-weight data sets and estimates going back probably to 2001 to reflect updated mid-year population estimates (when produced) following 2011 Census outputs. This will be done sometime in 2013 or 2014, and is an obvious time to introduce non-response weighting, although there is then the issue of whether to apply the 2011 CNRLS models all the way back to 2001, or only to the mid-point between censuses, for example. These are all issues that require careful handling, and further consideration is needed in these areas.
Conclusions and points for discussion
The results of the CNRLS are keenly awaited within ONS, and outside too. This is the best opportunity to evaluate non-response patterns and their impact on social surveys, and occurs only once every 10 years. With a very noticeable decline in response over the last decade, the 2011 CNRLS is arguably the most important yet. 
The project has been challenging in its organisation, not least because of more stringent rules on data security and confidentiality; but overall seems to have run successfully. Various unforeseen difficulties were encountered, and a number of opportunities to improve the social surveys by making them more consistent have been highlighted by this project. 
We would appreciate any thoughts that participants of this workshop have on the processes used in this project, on plans for the analysis, and implementation. In particular we would welcome comments on the following:
· the stability of non-response adjustments over a decade
· others’ experiences of similar approaches to the CNRLS
· thoughts about the hard-core non-responders who are missing from both the Census and the social surveys, and the risks these present
It will be interesting to see what happens in future, which depends on what happens with the UK population census. ONS is currently considering alternative approaches to a traditional census, under the name of the Beyond 2011 project. At the workshop, the author will briefly describe the 2011 Census itself and talk more about the Beyond 2011 project.
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