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We live in a digital age with widespread use of technologies in everyday life.  Technologies change very rapidly and affect all aspects of life, including surveys and their designs and implementation. Data collection organisations in many countries are undergoing a paradigm shift in data collection.  As a result, social surveys, including censuses, continue to experience major transformations. Prior to the Covid-19 pandemic, survey agencies had started moving towards online data collection, as response rates in social surveys had been falling for decades and survey costs were increasing (de Leeuw et al. 2018). Other trends of increasing internet use and mobile device ownership have also impacted on this shift in data collection methods (Eurostat 2019). For example, in the UK 2021 Census, 89% of households responded online which exceeded the original target of the Office for National Statistics (ONS) of 75% online household response (ONS 2021).  Whilst some UK social surveys have already moved to mixed-mode data collection as a cost saving initiative, such as Understanding Society (the UK Household Longitudinal Study), some are in the testing phase or are in the process of transforming to designs that encourage participants to respond online as the primary mode, such as the Labour Force Survey (LFS) in the UK. 

The Covid-19 pandemic has had an additional large impact on survey data collection, as face-to-face surveys became impossible to conduct.  As a result, the pandemic led to rapid changes and survey agencies across the world have been faced with profound transformations of data collection and survey practices in a short period of time. Some surveys had to be designed and/or implemented within very short timeframes (e.g., the UK Covid-19 Infection Survey or the Mannheim Corona Study (MCS)). The COVID-19 pandemic provided an opportunity to move surveys online in unprecedented ways and expedited existing transformation plans.  However, not many social surveys made the transition unless it was planned for prior to the pandemic, such as in the case of the British Election Survey (BES) or the British Social Attitudes Survey (BSA).  The majority of high-quality surveys either paused and postponed data collection (for example, the National Survey of Sexual Attitudes and Lifestyle (Natsal) or Health Survey for England (HSE)) or moved to telephone mode if telephone numbers of respondents were available (for example, the Crime Survey for England and Wales or the National Survey for Wales (NSW)).  This demonstrates the need to investigate barriers to transitioning to online data collection further.
 
Whilst online data collection offers many opportunities, it also brings new challenges in design and implementation of social surveys. Transitions to online data collection have an impact on various aspects of social surveys, for both cross-sectional and longitudinal surveys.  These areas include coverage issues, availability of sampling frames, recruitment approaches including providing opportunities for participation to off-line populations, data quality, measurement issues, collecting complex measures such as bio-measures and cognitive assessment, and data linkage. As people increasingly use mobile devices for answering surveys, questionnaire design, optimisation of surveys and the use of “mobile-first” designs (adaptation of question designs for screens of different sizes while treating answers on mobile devices as a primary mode) become increasingly important. Challenges associated with adjustment approaches with a particular focus on accounting and adjusting for measurement differences due to device and mode effects drive methodological research that aims to ensure high quality measurements and high coverage of the intended populations. 

Preceding the call for this special issue, a one-day international conference on “The Future of Online Data Collection in Social Surveys: Shared Learning on the Challenges, Opportunities and Best Practice” was held at the University of Southampton in June 2019. The event aimed to bring together survey researchers and practitioners from across sectors and key survey organisations, to share ideas and experiences in the area of online data collection, to identify future research priorities in the field, and to discuss gaps in the literature. The conference was jointly organised by the University of Southampton (as part of the ESRC-funded project “Understanding survey response behaviour in a digital age: Mixed-device online surveys and mobile device use”) and the Office for National Statistics (ONS) (Wilson and Maslovskaya, 2019).  The event was well received and attended by 78 international researchers from 14 countries from academic, governmental organisations, national statistical institutes, and private survey organisations. The following topics were identified at the time as high priority areas for future research: questionnaire design for online surveys, survey budgets, sampling with special focus on address-based sampling in the UK, data linkage, response rates, digital divide, recruitment of respondents, representativeness and sample compositions, innovations, and use of new forms of data collection such as data obtained via sensors and apps, measurement errors, complex measurements, mode effects and time series (Wilson and Maslovskaya, 2019). This conference also identified a need for further evidence on how to utilise the opportunities that technological change offers and how to ensure that online data collection is effective, efficient, and results in high quality data which can be confidently used for important policy, financial and other decisions. The contributions to this special issue expand on the discussions started during the conference and present research in some of the key topic areas identified.  

This special issue of JRSS Series A (Statistics in Society) has been produced in response to a call launched in April 2020 that invited contributions, which were dedicated to finding solutions to the challenges in online data collection in social surveys through innovative empirical analyses and applications, bringing together survey methodology, survey research and practice, and social statistics. It is a collaborative effort of survey experts from multiple countries. The special issue presents ten important contributions, covering key topic areas in survey data collection and showcasing important developments and successes achieved in the area so far.  The collection of papers focuses on empirical analysis and not on developing new statistical methodologies.  Given the wide scope of the topic area, this special issue can, naturally, only cover a limited number of topics in the area of online data collection in social surveys.    
The papers in this special issue employ both experimental and observational designs. Most of the papers use large, established probability-based surveys for the analysis, with the exception of Gavras et al. and Bosch et al.. Gavras et al. conduct an experiment in a non-probability access panel in Germany to compare two conditions for open-ended questions (written and oral), and Bosch et al. use another non-probability online panel in Germany to conduct an experiment in the area of image use for survey responses. 
The papers can be broadly split into three main topics: 1. transitioning to online data collection or to mixed-mode designs, 2. data quality in online surveys, and 3. innovations in survey data collection. As many surveys have either already transitioned to online data collection or are in the process of doing so, it is vital to investigate whether this transitioning works and under which circumstances.  Papers that cover the topic of transition include Biemer et al., Sastry and McGonagle and Gummer et al.
In a next step, having transitioned to online or mixed mode data collection, it is important to investigate data quality aspects of the resulting surveys. The papers covering data quality address the following issues:  representativeness and nonresponse bias (Gleiser et al.; Maslovskaya and Lugtig; Goodman et al.), measurement error (Gavras et al.), mode effects (Gleiser et al., Goodman et al. and Biemer et al.), item nonresponse (Goodman et al.) and different response quality indicators, such as item nonresponse, primacy effect and nondifferentiation (Schwarz et al.). 
Three papers explore innovations in survey data collection. Bosch et al. investigate the use of digital images in answering questions in online surveys. Gavras et al. study the use of a voice-recorded options for open-ended answers. Cornesse et al. examine the implementation of innovative survey adaptations in the context of the Covid-19 pandemic, such as the use of high-frequency data collection (MCS) which is a rotating panel survey with daily data collection based on the German Internet Panel (GIP).
The main findings from across the papers suggest that it is possible to establish high quality cross-national probability-based online panel (CRONOS; Maslovskaya and Lugtig) as well as high quality high-frequency data collection (MCS; Cornesse et al.).  Biemer et al., who use the National Longitudinal Study of Adolescent to Adult Health (Add Health), find that it is possible to successfully transition a panel survey with a long history of face-to-face interviewing to a mixed-mode design with online and paper modes, and with no apparent deterioration in data quality. However, large mode effects are reported by Biemer et al., and these mode effects need to be addressed when redesigning future panel surveys. Goodman et al. introduce a sequential mixed-mode data collection design, online-to-telephone, into the National Child Development Study (NCDS). In their study, they randomise a subset of study members to a single mode, telephone-only interview, to test for the presence of mode effects on participation and measurement.  They find mode effects not just in key subjective questions, but also in questions, where social desirability bias was likely to occur. As a result, they stress that appropriate adjustments for mode effects should be utilised to correct for these. These findings also call for more research in the area of adjustments for mode effects, as the existing methods are not easy to implement, not available for a wide range of models, and are technically very demanding (Maslovskaya and Calderwood 2022). Goodman et al. also report that differences attributable to the mode of interview are detected in the level of item nonresponse and response values for a limited number of questions in the NCDS. Online mode use is found to have increased the likelihood of nonresponse of questions relating to pay and other financial matters and to increase the likelihood of ‘less desirable’ responses, such as about alcohol use.  Sastry and McGonagle conduct an experiment in the US Panel Study of Income Dynamics (PSID), randomly assigning participants to telephone or a combination of online and telephone modes, and find that the response rates in a mixed-mode design are higher compared to telephone cases only. Additionally, in the mixed-mode condition interviews are completed faster and with lower effort and the quality of the interview data appeared to be better and fieldwork costs are lower. However, the sample composition is different between online interviews and telephone interviews.
For online-administered panel surveys, one concern that has been often voiced in recent years is over-surveying due to increased participation requests. It can result in survey fatigue, implying that some respondents are motivated to participate only by monetary incentives but then provide data of lower quality by using satisficing strategies, that is, satisfactory rather than optimal question-answering processes (Krosnick 1991). However, Schwarz et al. report that in the online-administered offline-recruited CRONOS panel, previous online survey experience is not associated with item nonresponse and occurrence of a primacy effect but is associated with nondifferentiation, which is measured by straightlining when respondents give the exact same (or very close) answer to different items on a grid question. The authors also find little evidence that response quality is associated with previous online survey experience or participation following incentives. Majority of these findings are reassuring.
Responsive designs have been employed by researchers to improve efficiency and effectiveness of survey data collection processes.  Gummer et al. use the European Values Study in Germany and propose a responsive design that relies on experimentation in the earlier phases of the survey to decide between different design choices of which their impact on survey performance indicators such as response rates, nonresponse bias and survey costs prior to data collection is unclear.  They report that, when transitioning a general social survey from a face-to-face mode to mail and online surveys, a responsive survey design can help to reduce the risk of selecting underperforming design characteristics.  
Gleiser et al. use an establishment survey in contrast to the other papers, which all use individual/ household level data. They use the IAB Establishment Panel and introduce online mode of data collection for the first time.  They report that larger establishments are significantly more likely to respond to an online mode compared to a face-to-face mode and, in addition, modest cost savings are estimated for the online-first sequential mode design.  
With new technologies at their disposal, survey researchers and practitioners are continuously looking for ways to reduce respondent burden. One such way is to provide participants with an option to send images from participants’ smartphones instead of typing the answers to open-ended questions or providing answers to question batteries with many items.  However, whether the burden is actually reduced is an open question, because participants may lack the needed technological skills or motivation to perform such additional tasks as taking photos. Bosch et al. find that asking participants to answer with images significantly increases participants’ likelihood of noncompliance (which is similar across different devices) as well as questionnaire completion times, while worsening participants’ overall survey experience. However, including motivational messages moderately reduces the likelihood of noncompliance.  Gavras et al. experimented with allowing respondents to give answers to open-ended questions in the form of voice messages rather than writing in an attempt to reduce burden on respondents. They report that written and oral answers to open-ended questions differ substantially from each other in terms of lengths, structure, sentiments, and topics. Not surprisingly, written answers are more intentional and conscious, whereas oral answers are more intuitive and spontaneous.  
In summary, we conclude that transitioning to online mode of data collection in social surveys led to many successes.  However, there are still areas for further research and investigations which need to be conducted urgently to ensure that online data collection produces reliable and high quality data. 
The contributions to this special issue provide an important snapshot of the current online data collection landscape.  We are grateful to all authors, reviewers and particularly to the Joint Editor of the JRSS-A, Professor Jouni Kuha, for making this special issue possible and for supporting us along the way.  
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