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1. INTRODUCTION 

1.1. The European Social Surveys 

Collectively, the European Social Surveys aim to capture a wide range of societal 

phenomena, such as unemployment, health, education, income and living conditions, 

rendering European social statistics which meet the quality criteria of official statistics as 

set out in the European Statistics Code of Practice. The current core social surveys are: 

the Labour Force Survey (LFS), the European Statistics on Income and Living 

Conditions (SILC), the Adult Education Survey (AES), the European Health Interview 

Survey (EHIS), the Information and Communication Technology household survey 

[ICT(HH)], the Household Budget Survey (HBS) and the Time Use Survey (TUS). 

Historically, needs for new European social statistics have been addressed in three 

different ways: (i) needs in a statistical domain with an established survey are addressed 

by expanding it (e.g. more detailed living condition information needs being covered by 

additional items in the EU Survey on Income and Living Conditions); (ii) punctual needs 

covering a few pieces of information in a new domain or in a domain without an 

established survey are addressed by incorporating a few additional items in a larger 

European Survey (e.g. lifelong learning variables from the education statistics domain 

were added to the Labour Force Survey in 2003 since no dedicated European adult 

education survey existed at that time); (iii) major needs in a new domain or in a domain 

without an established survey are addressed by setting up an altogether new European 

Social Survey (e.g. the harmonised AES was set up at European level in 2007).  

1.2. Problem Statement 

There are certain drawbacks with the current system. For instance, strategies (i) and (ii) 

of adding items to existing surveys tend to lead to rather large “overloaded” 

questionnaires – and sometimes, oversampling of certain items may occur if they are 

piggy-backed onto a larger survey without subsampling. Still, this is often the adopted 

solution due to the fact that option (iii) of setting up an altogether new European Social 

Survey is a major operation, with a considerable cost and a long lead time (e.g. the 

development of the harmonised European Adult Education Survey took around 4 years 

between 2004 and 2007 and the first time the survey was carried out at the same time in 

all countries was in 2010, i.e. six years after the inception of the AES). Other 

inefficiencies result from “the same question being asked” in different social surveys – 

without this information being pooled to render estimates of higher precision, as well as 

“almost the same” question being asked in different social surveys (e.g. education 

participation of an individual is asked with reference to the last 12 months in the AES, 

with reference to the last 4 weeks in the LFS and simply asking for the studentship status 

at the time of the interview in SILC), possibly leading to seemingly inconsistent 

presentations of what is in essence the same phenomenon. 
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The need for improvement and modernisation is acknowledged by the European 

Statistical System (ESS); the 2011 Wiesbaden Memorandum calls for the ESS to 

strengthen the capacity for reaction and adaptation, and presents efficiency gains in the 

production of social statistics as the optimal way to address the emerging needs for new 

or improved social statistics. 

1.3. Contribution of this paper 

While the Wiesbaden Memorandum requires a common architecture for European social 

statistics, and calls for a streamlining of the core social surveys conducting microdata 

collection on persons and households, it does, understandably, leave the precise details 

on how to achieve these targets open. Various initiatives have been launched, and in this 

paper, we will present the solutions provided in a study [1] commissioned by Eurostat.  

2. METHODS 

2.1. The envisaged new system – requiring harmonisation and modularisation 

The methods developed in the study are only applicable if the variables to which they are 

applied have been harmonised (the “student” concept discussed in section 1.2 being one 

example) across the European Social Surveys. ESS work on this is currently underway.  

Under the new system, the (almost 3000) variables of the European Social Surveys 

would be allocated into (say 150-200) mutually exclusive groups of (say 10-15) 

variables, called modules. How these modules actually will be designed is being 

addressed elsewhere [2], but it should be noted that for the “recomposition” methods 

proposed below (see Section 2.4) to be applicable, it is necessary that this modularisation 

exercise has taken place for the European Social Surveys.  

The modules would be distributed into instruments in such a way that each instrument 

consists of a fixed set of standard re-usable modules and each module may be present in 

many instruments. These instruments would thus replace the current set of European 

survey questionnaires and normally be higher in number than today. The current system 

of social surveys could be viewed as a special case of the envisaged future system. 

Data compilation for each instrument may take place independently of the other 

instruments or with different degrees of coordination with them. The estimation of target 

parameters will be based on pooling (see Section 2.2) of the required input data from all 

instruments with which they have been compiled. This is expected to produce benefits in 

the form of reduced response burden, reduced sample size, reduced cost, increased 

precision and increased analytical potential of the data. Moreover, the system makes it 

possible to (i) reuse modules in different instruments, thereby creating “crossings” 

allowing for the simultaneous observation of two modules from different domains in a 

single instrument, and to (ii) integrate new modules in the system with a short lead time. 

This would allow it to respond quickly and efficiently to emerging needs for statistical 

information. 

2.2. Pooling 

To make use of the fact that the same question is asked in different social surveys, the 

study has identified methods currently available for pooling data across surveys in such a 

way that the precision is increased, and estimates that are consistent between surveys are 

obtained. The methods of Merkouris [3] have been identified as suitable for microdata, 

while the methods of Renssen and Nieuwenbroek [4], which take point and variance 

estimates as inputs, are possible to use in case microdata are not available. 
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2.3. Allocation 

Assuming as given the following general setup: 

(i) a certain set of instruments has been defined,  

(ii) there may be overlaps between different instruments (in the sense that the same 

module may be present in several instruments),  

(iii) precision criteria associated with each module and each “crossing” (i.e. each set of 

modules which have to be simultaneously observed) have been specified, 

the study demonstrates that (given a cost function reflecting NSI operating cost and/or 

response burden), the simplex algorithm can be applied to arrive at an optimal allocation 

of sample sizes of instruments (i.e. the one yielding the lowest cost while respecting the 

minimum effective sample size criteria). 

2.4. Composition of instruments 

Once the European Social surveys have been modularised, i.e. their micro level variables 

have been organised into modules, the number of possible ways in which the original 

survey questionnaires could be recomposed into instruments is enormous. Thus, while 

the algorithm of Section 2.3 is easily applied if the set of instruments is defined, it 

doesn’t in itself provide any guidance as to what the best way to compose instruments is. 

In the study, this is tackled by means of simulated annealing, which is a random search 

algorithm. Based on a pre-specified number of instruments, “admissibility criteria” and 

precision requirements, the algorithm starts from a given scenario (any “admissible” 

instruments composition) and randomly tries out alternative “admissible compositions”, 

calculating their costs as outlined in Section 2.3. 

3. RESULTS 

For the purpose of investigating the characteristics of the instrument composition 

procedure, it was tried out in a simulation study [5] for a subset of LFS, SILC and AES 

variables, using precision criteria from a mid-sized EU member state. S0, the baseline 

scenario used, closely mimics the current organisation of the three social surveys. Five 

alternative scenarios (S1, S2, S3, S4, S5), each one with a different set of design 

constraints, were tried out. Some of them (S2, S3, S4, S5) allowed for a larger number of 

instruments in relation to today’s surveys. All of the alternative scenarios imposed fewer 

requirements (in relation to S0) concerning variables that have to be together in one 

questionnaire. One scenario (S5) offers a greater analytical potential by including 

crossings for which needs were expressed in a user survey. The expected outcome of the 

study would be that: 

(i) when additional crossings are added to the requirements, more data collection 

constraints improving the analytical potential are introduced, and cost will thus increase; 

 (ii) when more instrument become possible, this translates to a lifting of data collection 

restrictions: modules with low sample size requirements are not “stuck” in instruments 

with a large sample size.  
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Figure 1. Outcome of the application of the instrument composition algorithm for 

various scenarios for a hypothetical subset of LFS, SILC and AES modules. 

The grey shaded arrow represents the cost of the optimal solution of each scenario. 

The actual outcome in terms of cost (as represented by the grey diagonal arrow) for the 

scenarios described above is seen in Figure 1. For instance, S1, which requires fewer 

crossings than S0, does render a less costly solution – and S2, which allows for more 

instruments than S1, does also decrease cost. Since S5 doesn’t require that all currently 

co-administered variables are put together in the same instrument, it is less costly than 

the baseline scenario, although new possibilities for analysis (new crossings) are added. 

In addition, for the purpose of a possible future pilot study, a “pilot” scenario Spilot rather 

close to today’s situation (S0) was also investigated. As expected, Figure 1 confirms it to 

be slightly less costly than the baseline scenario S0. 

4. CONCLUSIONS AND NEXT STEPS 

The study that we have conducted demonstrates that a modular system of social surveys 

would be supported by a methodological toolbox for (i) pooling data between 

instruments, thus making maximum use of the information collected, (ii) shifting sample 

units between instruments to reduce overall cost while respecting statistical information 

needs (including precision criteria) and (iii) composing instruments from the set of 

modules available in a flexible way. By progressively moving from a system of “survey 

stovepipes” (like the current one) to an integrated social surveys architecture based on the 

concept of “instruments”, we would be able to achieve efficiency gains and flexibly meet 

new information needs by efficiently accommodating increased information requirements 

in the form of new variables and new crossings. The new system could be phased in, 

starting out with pooling of data between surveys, and only proceed to more complex 

issues such as instrument composition, at a later stage. 

Numerous methodological challenges still exists (e.g. the full integration of longitudinal 

aspects in the algorithms, and the incorporation of complex indicators such as poverty 

rates, alternatives to the “simulated annealing” search algorithm), and in practical terms, 

an interface allowing “qualified practitioners” to design the instruments by specifying 

business rules would still be needed. Then, as experiences elsewhere [5] have shown, 

there are obviously a wide range of operational concerns to take into account for the 

implementation of an integrated survey architecture. 

However, in spite of the remaining methodological challenges, much of the efforts 

needed if an integrated system is to see the light of day are now on the “content side”; the 

tools are there, and the various stakeholders need to agree on common definitions of the 

variables used in two or more European Social Surveys and define the various modules.  
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Spilot characteristics:  

Close to S0, i.e. the current split in LFS, SILC and AES 

Difference: fewer crossings 
Instead of requiring all LFS variables to be simultaneously observed, only the 
“most popular crossing” (i.e. those downloaded most frequently from Eurostat) 
are required 

Result: Some modules can move between instruments (no longer “stuck” in 

one “survey”)  lower costs  
 Some modules end up with “new neighbours” (added bonus) yielding new 

crossings  New analysis possibilities 
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