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1. Introduction
Declining response rates have been affecting household surveys over the past several years.  To slow this trend, and in some cases reverse it, Statistics Canada has implemented a number of initiatives. Experiments have been designed to test various operational initiatives and methodological innovations have been piloted to engage respondents. This paper will first cover the results of the operational initiatives then provide an overview of some methodological experiments including respondent engagement via selection algorithms and population profiling to target communications.  Finally, it will conclude with current methodological experiments and developments that fit into the Statistics Canada’s modernization agenda.  This includes the use of newer technologies such as mobile applications, SMS, and artificial intelligence with an increased use of alternate data.

2. Recent operational initiatives
The Statistics Canada experience resembles that of international agencies with declining response rates as demonstrated in Figure 1.   In this graph, the mandatory Labour Force Survey (LFS), is separated from voluntary household surveys with personal interviewing (CAPI) and voluntary household surveys with telephone interviewing (CATI). While the trend has been downward, we see a small increase over the latter part of 2017, following some recent operational initiatives. 

Figure 1. Household survey response rates by mode and voluntary status

One initiative launched has been a new operating system called the integrated collection and operation system (ICOS).  It can be described as an integrated data collection and operations environment that replaces the various environments previously in use.  It is a single, generic, multisite and multi modal collection environment.  It facilitates a multi-mode approach which combines the benefits of lower cost collection modes that appeal to younger respondents while also taking advantage of modes that increase response rates, particularly for older and rural populations. With the multi-mode approach, considerable experimentation has been done to determine optimal strategies for respondent contact with mail-out reminders, optimal collection period length and commencement of CATI interviewing. 

Experimentation with respondent communications such as shorter introduction for interviewer assisted surveys and using responsive design (allowing for the collection strategy to evolve over time with the use of paradata and historical information) have been tested and implemented to increase response rates. Initiatives to reduce survey length such as through replacement of respondent data in the case of income data have also been implemented.  

Two other experiments to increase response rates have been tested although not implemented into production. Statistics Canada typically does not use incentives, however, the testing of incentives as three monetary amounts ($0, $5, and $10) was conducted for travel surveys with the external partner Destination Canada.  Results showed an uptake in response rates with the monetary incentive however the results were low and the increase between $5 and $10 was minimal.  Another incentive test experimented with the duration of the offer of reward points (like a movie card) and the offer of a bonus reward for additional survey completions. This test used a voluntary web-panel to ask content paralleling that from the Survey of Household Spending. Results showed the bonus points for completing additional surveys resulted in minimal increased response rates. Another test conducted compared the mandatory vs. voluntary nature of a survey. The results of the mandatory health survey test revealed an increase in the household-level response rate by 13% and in the person-level response rate by 5%.  Furthermore, groups that typically demonstrate greater nonresponse such as males and youth experienced additional gains with response rate boosts of 6.8% and 7.5% respectively.

3. Methodological initiatives to improve response rates
In recent years, methodologists at Statistics Canada have applied statistical techniques to address the issues of nonresponse.  Three examples of this work are: building and automating a centralised list frame for all general household surveys, rethinking the within household selection methods in light of the web first multimodal collection environment and using statistical techniques to cluster, identify and define nonresponding regions to effectively address nonresponse through communication strategies.

3.1 Household Surveys Frame Service (HSFS)
The Household Survey Strategy project was initiated to rethink household surveys based on a list frame in a multi-mode environment. The Statistics Canada list frame called the Household Survey Frame Service (HSFS), consists of three components which can be linked together.  The components are a list of residential dwellings, a list of telephone numbers (landlines and cells are grouped and linked to dwellings where possible) and the socioeconomic file containing auxiliary socio-demographic information at the dwelling and person-level which facilitates targeting populations and stratification in order to reduce sample sizes and reduce response burden. 
These offer a series of files that can be used to construct a frame and provide an integrated and uniform approach for the design of all household surveys.  This has led to more efficient sample designs, more coordination between household surveys and better quality and evaluation tools for the household survey program. A thorough evaluation of the quality of the HSFS products is conducted on a continuous basis and quality indicators have been developed to help identify dwellings that may not be valid or occupied. Some simulations were performed on how these quality indicators could make sample designs even more efficient at the collection stage and some recommendations on their use have been proposed. The use of the HSFS products has led to increased hit-rates in most surveys (i.e. fewer out-of-scopes), which in turn has helped reduce collection costs. Future work involving the addition of GPS coordinates to units on the frame will be beneficial for the many rural regions in Canada with non-civic style addresses.
3.2 Random selection of a household member in web-based collection
In the past, within-household selection for web-based surveys at Statistics Canada consisted of mailing invitation letters to selected households requesting an online enumeration of eligible occupants from which an individual was selected. This method resulted in two opportunities for nonresponse: first at the invitation to go online, second at the person selection (which could differ from the initial person) for survey completion. For this reason, alternatives to the full enumeration method were tested and compared in regards to the effect on response rates and accuracy of the person-selection in practice. The selection methods tested were that of the last-birthday method and a version of the age-order method. 

Weighted response rates obtained using the last-birthday and the age-order methods were significantly higher than those of the traditional full enumeration method, by 5.5 and 7 percentage points respectively.  Once selection accuracy was determined, the full enumeration method yielded the highest accuracy with 97% of all respondents corresponding to the correctly selected person.  The last-birthday method performed the worst with only three quarters of respondents being the correctly selected individual.

Figure 2 shows the response rates for each method broken down by the accurately selected respondents and the inaccurately selected respondents.  While the respondents denoted in red could introduce bias to a survey, note that even with these cases removed, the age-order method still yields a significantly higher response rate than the other two methods. 


Figure 2. Selection method response rates with accuracy status 

Furthermore, when respondents from all three methods were weighted to see how closely they matched known population demographic characteristics the age-order method performed the best. The age-order method is now standard practice in surveys using ICOS and the increase in internet response rates noted in the above tables have been surpassed (closer to 30%).  Continued monitoring of the accuracy rates will be conducted.

3.3 Segmentation project to profile nonresponding regions
Communication strategies and advertising have shown positive results in increasing response rates.  While constant advertising is not feasible, a segmentation approach to create clusters identifying geographic areas with high nonresponse and their associated characteristics was conducted. A prior study was conducted at Statistics Canada using data from the 2011 Canadian Census of Population, whose goal was to understand the statistical profile of people who responded to the census promptly versus those who required follow-up. This information is useful to tailor advertising campaigns, communication tools and collection strategies for specific clusters that are known to have higher non-response. There were three main steps to this segmentation project: linking households that were selected for surveys to the Census data, modelling the non-response to identify significant predictor variables and performing the cluster analysis.
In 2018, a pilot was fielded where a strategy was developed for communicating with one of the more challenging groups to survey: young adults aged 18 to 34 years living in large urban centres. Montréal was chosen as the test site, where a variety of products were created for this group, including short videos and articles on topics of interest to young adults (education, careers, housing and mental health) and a print insert. Results are still to come.
4. Current, future and modern initiatives
Statistics Canada has fully committed to a modernization agenda involving initiatives such as the use of leading edge methods involving data integration.  An outcome of the agenda will be modifying the role of surveys through the use of new or untapped data, with greater reliance placed on modelling and integration. Modern approaches to be implemented are in line with today’s technology and these approaches will lower response-burden for Canadians.

4.1 Statistics Canada Modernization: A survey-assisted approach
One of the guiding principles of Statistics Canada’s modernization agenda is a move towards a survey-assisted approach, to leverage administrative and/or alternate data (e.g. credit card data, scanner data). While the continuing need for surveys is anticipated, reducing the quantity, the frequency and the length of surveys will reduce the burden on Canadians which should positively affect response rates. It was previously believed that the duration of surveys does not impact Statistics Canada’s response rates significantly since dropout rates mid-survey tend to be low.  However, recent evidence demonstrates the contrary. Internet collection may partially explain this shift. While CATI or CAPI collected surveys generally result in completion once they are begun, response behavior may differ for web-based collection where respondents can quit at any time without interviewer encouragement to continue. 

A new Statistics Canada program aiming to address timeliness issues that exist with many of our regular surveys was begun in 2017. With the program RapidStats, surveys go from development to release in roughly three months. In order to achieve this, questionnaire content is limited to 15 subject matter questions with a short multi-mode collection (web with CATI nonresponse follow-up) lasting four week’s total.  Despite this very short collection period, response rates achieved almost match those of similar surveys conducted over much longer periods of time with significantly more telephone follow-ups. Further research is needed to continue to evaluate the impact of shorter questionnaires.  In the meantime, one way to achieve these shorter questionnaires is by integrating survey data with other data sources. As mentioned, this is currently being achieved in many household surveys by linking survey data to household income tax data.  Investigation into the feasibility of replacing respondent collected data for immigrant status from administrative sources is also being investigated. One social survey has already been completely replaced by administrative and existing data. The objective was to do a mandatory data quality assessment of Election Canada’s National Register of Electors. In the past, a survey was conducted for the purpose of this evaluation but an approach that looks at existing information sources instead of reaching out to Canadians was developed. This not only reduced burden but produced the assessment more quickly and for a lower cost without compromising quality. 

Other examples of burden-free approaches currently underway are the collection of wastewater to measure cannabis consumption at the community level and pilots to combine provincial or sub-provincial database holdings rather than conduct a survey.  Statistics Canada is currently working through the many challenges in using these alternative approaches to collecting data to produce statistics.

4.2 Social Data Collection Platform
Research is currently being conducted to design a social data collection platform. The idea is to make a generic sample design that can produce national, provincial and potentially sub-provincial estimates in a short span of time.  Content would be flexible and supplement other pre-existing data sources.  This platform could mitigate declining response rates as the number, frequency and length of surveys would all be coordinated in an efficient and controlled manner.  Administrative or alternate data would be used where possible but for cases where additional variables are required to increase its analytical capacity, measure its accuracy and tune/calibrate its estimates surveys would complete these gaps. However, in order to succeed the infrastructure must be built and maintained to run collection continuously, with rotating content as needed. In order to keep questionnaires as short as possible, further investigation into alternatives such as matrix sampling and split questionnaires could be done. 

4.3 Modern collection
Current initiatives involve taking advantage of data that already exists such as using artificial intelligence (natural language processing) to combine and code existing data, such as some provincial data holdings from legislated collections to create national statistics. It also will involve expanding the ways we contact respondents such as through SMS (soon to be tested will be how response rates via this method compare to mail-out reminders or phone calls).   Another option being investigated is the use of beacon technology, particularly for travel surveys.  Potential respondents would get a push notification from being in proximity to the beacon.  Experiments are also being designed to investigate replacing traditionally collected surveys, particularly diary-based surveys which are very prone to nonresponse, with the use of an app.  Apps can interface with respondents by pinging them via push notification, text or email, to collect responses.  They can also collect data in the background using GPS coordinates that can even be used to produce imputed data.  For example, if the GPS coordinates coincide with a restaurant, the respondent is likely eating. Another advantage being investigated with apps is the option of personal data feedback to the respondent, a form of an incentive.  Statistics Canada has been in contact with the Belgium team responsible for MOTUS[footnoteRef:1], an app (that also has a web versions for computers), that could be used in an experiment to replace its Time Use Survey.  Applications of this app could also extend to the Survey of Household Spending and beyond.  The frequent interaction of an app with respondents could increase data quality while being more user-friendly and less burdensome.   [1:  Moutus.vub.ac.be] 


Finally, with the use of chatbots gaining in customer service surveying for businesses, the option of this as a 24-hour accessible interviewer that can engage respondents, particularly younger members of the population that can favour non-personal interaction methods will be investigated.
  
4.4 Non-probabilistic approaches
Experimentation with non-probabilistic surveys has taken many forms at Statistics Canada. Tests have been conducted to assess the quality of using data collected in this manner to produce estimates, replace survey content and to assist survey estimates through small area estimation. A non-probabilistic approach of crowd sourcing using the Statistics Canada web site was launched to quickly collect data on prices of cannabis, by geographic region, from Canadians prior to legalization in Canada. Other tests included the use of a web panel to collect health survey data. Estimates were produced based on sample matching and compared to the official Statistics Canada health survey’s data.  While Statistics Canada’s health surveys are subject to non-response, the web panel additionally had clear coverage issues that could not be mitigated via sample matching.   Results demonstrated the infeasibility of using this as a reliable but cheaper and less burdensome data replacement tool.  It is worth noting that sample matching techniques continues to be evaluated as a way to deal with non-probability sample data. The web panel data was also used as a supplementary data source in an attempt to improve surveys’ estimates via small area estimation (SAE), a model-dependent approach to improve precision of estimates. Unfortunately, the estimates were not improved more than techniques currently available due to a weak correlation between the web panel data and the survey estimates. Note however that SAE has shown to be quite promising in other Statistics Canada projects. For example, there is currently a project in development where SAE is being used to estimate inbound spending by tourists in Canada using a combination of survey data and payment processing companies’ data. Early results show an improvement in the quality of estimates and the ability to release data at a much finer level of detail.

This paper has presented some of the initiatives and challenges that Statistics Canada is facing as it moves forward with its modernization agenda. Given the direction in which household surveys is heading at Statistics Canada, we offer the following questions for discussion.

Questions for discussion
1. Many of the initiatives being proposed suggest moving away from contacting respondents. Have we given up too quickly on our respondents? If so, how can we engage them? 
2. As we look to other technologies to collect data (apps, beacon technology) the technology will limit who responds.  How can we ensure the statistics are representative of the entire population? How can traditional methods be combined (e.g., paper diary results) with an app completion?
3. What experiences have other agencies had with apps? Omnibus surveys? Non-probabilistic sampling?
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CATI - No LFS	2006/2007	2007/2008	2008/2009	2009/2010	2010/2011	2011/2012	2012/2013	2013/2014	2014/2015	2015/2016	2016/2017	0.72746625200000004	0.67665794690000003	0.68825402179999995	0.67853350359999998	0.68317655300000002	0.69543569969999997	0.6756790319	0.59329783110000001	0.61347153030000001	0.6160738389	0.68840903880000004	CAPI - No LFS	2006/2007	2007/2008	2008/2009	2009/2010	2010/2011	2011/2012	2012/2013	2013/2014	2014/2015	2015/2016	2016/2017	0.80749999979999998	0.71987226839999996	0.72550488690000003	0.73557885020000002	0.76547671660000005	0.71727134280000004	0.71481874489999997	0.73970890710000003	0.7093883835	0.68017735639999999	0.70521497889999996	LFS	0.92125828868074011	0.90638665430766163	0.88691429061739646	0.88315933466958985	0.87418366160606498	0.8801480137355604	0.86911300808700365	0.86830311354158829	0.86604920382775541	0.85332781734276009	0.8643207518454693	
Response Rate




Accurate cases               	Full enumeration	Last Birthday	Age Order	0.13200000000000001	0.14399999999999999	0.17399999999999999	Inaccurate cases	Full enumeration	Last Birthday	Age Order	4.0000000000000001E-3	4.8000000000000001E-2	3.3000000000000002E-2	Questionnaire completed (ratio)	Full enumeration	Last Birthday	Age Order	0.13600000000000001	0.192	0.20699999999999999	
Response rate




