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ABSTRACT 
 
The fall survey occasion of Statistics Canada‟s Fruit and Vegetable Survey gathers information regarding crops grown in the 

current year, including acreage, quantity sold and value received.  For the fall 2009 survey, a new section of questions was added 

to collect revised data from the previous year.  For 2010, a split sample was used to assess the impact of dependent interviewing 

(where the respondent is provided last year‟s response in the question) versus independent interviewing.  This paper describes the 

motivation for the additional section along with the benefits and challenges associated with each interviewing method, and 

presents results from a series of evaluations. 

 

KEY WORDS: Dependent Interviewing, Collection Evaluation, Recall Error, Data Revision. 

 

 

RÉSUMÉ  
 
L‟Enquête d‟automne sur les fruits et légumes de Statistique Canada recueille des données sur la superficie, les quantités 

produites et les ventes de différentes cultures pour l‟année courante.  Pour l‟enquête d‟automne 2009, un nouvel ensemble de 

questions a été ajouté afin de recueillir des données révisées pour l‟année précédente.  En 2010, un échantillon fractionné a été 

sélectionné afin d‟évaluer l‟impact d‟utiliser une méthode d‟interview avec rétroinformation (où les questions réfèrent aux 

réponses rapportées l‟année précédente) versus une méthode d‟interview indépendante.  Cet article présente les motifs entourant 

l‟ajout de cet ensemble, les avantages et défis associés aux deux formes d‟interviews, ainsi que des résultats liés à l‟évaluation de 

leur performance.   

 

MOTS CLÉS : Méthode d‟interview avec rétroinformation; évaluation de la collecte; erreur de mémoire; révision de données. 

 

 

1. INTRODUCTION 
 

Statistics Canada‟s Fruit and Vegetable Survey is a semi-annual survey designed to produce estimates of acreage, 

production, quantity sold and value received from crop sales.  The spring survey occasion collects data about intended 

crops for the upcoming crop year, along with the intended area.  The fall survey occasion collects data regarding crops 

actually grown, along with the total planted area, harvested area, quantity produced, quantity sold, and value received 

from the sale of the crop for the current crop year.   

 

The target population includes all agricultural operations in the 10 provinces growing at least one acre of fruit or one acre 

of vegetables for sale, resulting in a list frame of approximately 20,000 farms.  Based on the 2006 Census of Agriculture, 

this population covers approximately 99.8% of both the total fruit area and the total vegetable area in Canada.  The frame 

is stratified by province, farm type (fruit-only, vegetable-only or both) and acreage class (above or below the take-all 

boundary for that province).  A sample of approximately 15,000 farms is selected each year; this sample is used for both 

the spring and the fall survey occasions of that year.  Approximately 9,000 farms are considered large enough to be take-

all operations and are sampled each year; stratified sampling is used to select the remainder of the farms for the survey. 

 

The survey is conducted via Computer-Assisted Telephone Interviewing (CATI) in Statistics Canada‟s Regional Offices, 

over a period of three weeks in April for the spring survey occasion and four weeks in November for the fall survey 

occasion.  For the fall survey occasion, sampled farms are mailed a paper questionnaire two weeks before the beginning of 
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data collection to assist respondents in their preparation for the telephone interview.  Estimates are produced for 14 

different fruits and 29 different vegetables at the national and provincial level.  The data are used by a number of 

organizations, such as Agriculture and Agri-Food Canada (AAFC), the Canadian Horticultural Council, and provincial 

departments of agriculture.  Estimates are used in the development of agricultural policies and programs and for 

production and price analysis to assess the economic health of the horticulture industry. 

 

This paper is organized as follows: Section 2 describes the motivation for the new section of questions regarding storable 

commodities that was first added to the fall 2009 survey occasion.  Section 3 describes the fall 2009 section and presents 

some results from its implementation. Findings from a literature review regarding dependent and independent 

interviewing are presented in Section 4.  Section 5 presents the split-sample methodology that was implemented for the 

fall 2010 survey occasion, along with selected results.  Concluding remarks are given in Section 6. 

 

2. MOTIVATION FOR THE NEW SECTION ON STORABLE COMMODITIES 
 

In the fall of 2007, AAFC expressed concerns to Statistics Canada regarding the accuracy of the Fruit and Vegetable 

Survey estimates of quantity sold and value received for five crops: apples, cabbage, carrots, onions and rutabagas/turnips.  

These five crops are „storable‟ and are not necessarily sold immediately after they are harvested.  Therefore the data 

reported in the fall regarding the quantity sold and the value received for that crop year may not represent the eventual 

final values.  For instance, a respondent may have only sold one half of their total quantity of harvested apples when 

contacted for the survey in the fall.  In comparison, other horticultural crops such as strawberries tend to be sold soon after 

they are harvested during the summer months; therefore, the data reported by the respondent during the fall survey should 

be final values that would not require any revision.   

 

The new section of the survey was largely motivated by available data regarding apples.  AAFC conducts a monthly 

survey of storage operators (from November to July) to determine the quantity of apples currently in storage by type of 

apple and type of storage facility.  For example, the fall 2008 Fruit and Vegetable Survey estimate of the quantity of 

apples produced for the 2008 crop year in Ontario was approximately 373 million pounds.  The November 2008 AAFC 

survey determined that 175 million pounds were in storage at the time.  Therefore, when the fall Fruit and Vegetable 

Survey was conducted, a significant portion of the total apple crop produced was still in storage. During the Fruit and 

Vegetable Survey interview, respondents who indicate that they have not yet sold their entire quantity produced are asked 

to estimate the quantity that they expect to sell, as well as the value that they expect to receive.  However, it was felt that 

these estimated values may not adequately reflect the final total value actually received, due to such factors as price 

fluctuations occurring during the year as the crop is being sold. 

 

3. STORABLE COMMODITY SECTION IN THE FALL 2009 SURVEY 
 

3.1 Implementation of the New Section 
 

A new section was added to the end of the interview for the fall 2009 survey occasion with a goal of obtaining revised, 

more accurate data for the five storable commodities.  Following the regular survey content regarding the 2009 crop year 

for all commodities, respondents were then asked to either confirm or revise the data reported for the 2008 crop year for 

the five storable commodities.  Dependent interviewing was used for this section of questions: the response provided by 

the respondent the previous year was used directly in the formulation of the question.  For instance: “From your 2008 crop 

year, you reported 10 acres of apples for your total harvested area.  Is this correct?”  The dependent interviewing approach 

was selected due to concerns about the response burden that would be associated with using independent interviewing in 

this section, i.e., open-ended questions with no reference to the previous response.  All variables were re-asked in this 

section: harvested area, quantity produced, quantity sold and value received.  If no data from the fall 2008 survey were 

available (because the farm had not been sampled in 2008 or did not respond in fall 2008), open-ended questions were 

asked in this section for all variables, e.g.: “From your 2008 crop year, what was your harvested area of apples?”  For 

cases whose fall 2008 survey responses were only partially complete, dependent interviewing was used for the variables 

with a valid previous response and open-ended questions were used for variables with no previous response.    

 

It was thought that, in this new section on storable commodities, respondents would revise the data they had provided the 

previous fall to provide updated final values, and that as a result, the estimates for the 2008 crop year obtained from this 

new section would be more accurate than the estimates initially obtained from the fall 2008 survey. 
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3.2 Results of the New Section 
 

A total of 1,843 farms reported at least one of the storable commodities in fall 2008 and responded to the fall 2009 survey.  

For all variables, a large percentage of respondents confirmed their previous response, rather than providing a revised 

value.  For instance, for apple harvested area, 92% of respondents confirmed the area that they had reported the previous 

year.  This was consistent with expectations: the harvested area reported in fall 2008 for the 2008 crop year is expected to 

be a final value that would not require revision.  However, 81% of respondents confirmed their previous response for 

apple quantity sold and 70% confirmed their previous response for apple value received.  Given the large portion of the 

total crop in storage at the time of the survey, these percentages of unrevised responses were higher than what had been 

expected for the variables quantity sold and value received.   

 

Of the 30% of respondents who did not confirm their previous response for apple value received, 11% revised their 

previous response upward, 10% revised their previous response downward, and 9% responded “Don‟t Know,” refusal or 

reported zero value received (even though they had reported a non-zero dollar value in fall 2008 for the 2008 crop year).  

The results were similar for cabbage, carrots, onions and rutabagas/turnips.  Overall, 73% of respondents confirmed their 

previous responses for all variables. 

 

Among respondents who reported in 2008 that they had already sold their entire quantity produced of a given crop, the 

percentage of responses that were revised was quite low (ranging from 4% to 9% for quantity sold and 7% to 21% for 

value received).  The percentage of revised responses was greater among respondents who reported in 2008 that they had 

not yet sold their entire quantity produced (22% to 48% for quantity sold and 21% to 41% for value received).  As 

expected, there were no differences between the two groups in terms of how often harvested area was revised. 

 

4. LITERATURE REVIEW REGARDING DEPENDENT AND INDEPENDENT INTERVIEWING 

 

A review of the literature regarding dependent and independent interviewing was conducted (Mohl, 2010) due to the 

lower than expected percentage of revised responses for quantity sold and value received obtained using dependent 

interviewing in the 2009 section on storable commodities.  Studies from the social, business and agriculture domains were 

considered.  The review found general agreement that dependent interviewing methods result in a tendency towards the 

no-change scenario, although the suitability of this tendency has been debated.  Mathiowetz and McGonagle (2000) noted 

that the previous response acts as an anchor for the respondent; the dependent interviewing approach is only effective if 

the respondent treats the anchor as a baseline from which to adjust, rather than simply confirming the anchor response as a 

means of responding with minimal effort.  They suggested that dependent interviewing can result in fewer „spurious‟ 

changes, but may also suppress the reporting of true changes. 

 

In the context of the Fruit and Vegetable Survey, potential advantages of dependent interviewing include reduced 

response burden and less opportunity for severe recall errors.  Additionally, respondents may expect their previous 

responses to be available to the interviewer and be frustrated if asked to re-report data previously provided.  In addition to 

a potential tendency towards no change, other potential disadvantages include concerns regarding confidentiality and the 

fact that respondents could be asked to confirm a previous response of poor quality (due to a data entry error or because 

the previous response was merely an approximation).  None of the studies examined corresponded exactly with the Fruit 

and Vegetable Survey context.  Typical applications of dependent interviewing involve providing the reported responses 

from a previous reference period with the goal of reducing false rates of change (confirming a household roster, collecting 

variables such as occupation code, etc.).  In the context of this survey, the respondent is asked about the same reference 

period for a second time with the possibility that the true value for that reference period has changed. 

 

5. SPLIT-SAMPLE METHODOLOGY IMPLEMENTED FOR FALL 2010 

 

5.1 Split-sample Methodology 
 

With no definitive response to the question of which of the two interviewing approaches would be more appropriate for 

the section on storable commodities, a split-sample methodology was implemented for the fall 2010 survey to compare 

the dependent and independent collection methodologies.  A total of 1,906 farms that reported at least one of the storable 

commodities in fall 2009 were in the 2010 sample; 50% of these farms were selected to receive dependent interviewing 
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and 50% were selected to receive independent interviewing.   A flag was provided on the sample file for the CATI 

application to indicate which of the two methodologies would be used for that farm. 

 

The allocation of this flag was done using systematic sampling.  Within province, farms were sorted by three 

characteristics: whether apples were reported in fall 2009, the total number of storable commodities reported in fall 2009 

(from one to five) and the total harvested area of storable commodities reported in fall 2009.  Farms were sorted by 

presence of apples due to the relative permanence of apple trees compared to the four storable vegetables and the tendency 

of farms with storable commodities to either only produce apples or only produce vegetables (among the five storable 

commodities).  Farms were then sorted by the number and area of storable commodities reported in 2009 to ensure that 

the two sub-samples were as similar as possible.   

 

5.2 Results at the Case Level 

 

Results from the 2010 section on storable commodities at the case level are summarized in Table 1.  The denominator for 

all percentages in the table is the number of completed cases for that collection methodology.    

 

Table 1 – Summary of the fall 2010 storable section results at the case level 

 

Results Dependent Independent 

Total cases 953 953 

Completed cases 876 874 

 Did not report a storable commodity in storable section 18 (2%) 192 (22%) 

 Did report a storable commodity in storable section 858 (98%) 682 (78%) 

  At least one response of  “Don‟t Know” or refusal 178 (20%) 253 (29%) 

  Complete data in storable section    680 (78%) 429 (49%) 

   Complete data in storable section and complete data in 2009 585 357 

   Complete data in storable section and all data are identical to 2009 data 406 20 

 

The starting point for both collection methodologies was 953 cases that had reported a storable commodity for the 2009 

crop year during the fall 2009 survey occasion.  Among completed cases for which dependent interviewing was used in 

the storable commodity section, 98% reported at least one storable commodity in the storable section (2% did not, even 

though they had indicated in fall 2009 that they had grown a storable commodity in 2009).  Additionally, 20% provided 

incomplete data in the storable section by responding “Don‟t Know” or refusing to answer at least one question.  Overall, 

78% of the completed dependent interviewing cases (680/876) provided complete data in the storable section, i.e., 

reported at least one storable commodity and responded to all questions.  However, the data are often identical to the data 

collected the previous fall: among cases that provided complete responses in both fall 2009 and in the storable section, 

69% (406/585) confirmed all of their previous responses, so no revised information was obtained. 

 

For independent interviewing cases, the initial question of the storable section was “Did you grow any apples, cabbage, 

carrots, onions or rutabagas/turnips for sale in 2009?”  Respondents therefore were able to report that they had not grown 

any of those crops the previous year.  Due to response burden considerations, there were no edits in place in the CATI 

application to indicate if there was a discrepancy with what had been reported the previous year and interviewers were not 

aware of which crops had been reported previously.  Among independent interviewing cases, 22% did not report any 

storable commodities in the storable section (despite having indicated in fall 2009 that they had grown a storable 

commodity for the 2009 crop year).  A further 29% reported incomplete data in the storable section.  Overall, only 49% of 

the completed independent interviewing cases (429/874) provided complete data in the storable section.   

 

Among the independent interviewing cases that provided complete responses in both fall 2009 and in the storable section, 

the two sets of data are identical for only 6% (20/357) of cases, compared to 69% for dependent interviewing cases.   

Furthermore, among independent interviewing cases that reported one or more storable commodities in the storable 

section, the commodities reported differ from what had been reported in fall 2009 for 10% of respondents (65/682).  There 

are two common patterns.  In the first pattern, the commodities reported in the storable section match the commodities 

reported for the 2010 crop year rather than the 2009 crop year; this could indicate recall error or that the reference period 

of the storable section was not clear.  Dependent interviewing minimizes these types of errors by providing the respondent 

with the crops that had been reported the previous year.  In the second pattern, the commodities reported for the 2010 crop 



 5 

year match (or nearly match) those reported for the 2009 crop year, but fewer commodities were reported in the storable 

section: for instance, the same three commodities were reported for the 2009 crop year and the 2010 crop year, but only 

one of those commodities was reported in the storable section.   

 

5.3 Results at the Variable Level 

 

Results at the variable level are presented in Table 2.  For each variable, the percentage of respondents for which the 

storable section response was within 10% of the original response from the 2009 survey occasion is given.  Only 

respondents that had reported a non-zero value for that variable in fall 2009 are considered.  For instance, for apple 

harvested area, 93% of dependent interviewing respondents reported an area within 10% of the area they had reported in 

fall 2009.  In comparison, only 46% of independent interviewing respondents reported apple area within 10% of the area 

reported the previous year.  Of the remaining independent interviewing respondents (data not shown), 20% reported a 

larger area, 13% reported a smaller area, 4% reported “Don‟t Know” or refusal, and 18% reported zero apple harvested 

area.  The results were similar for all five storable commodities. 

 

Table 2 – Percentage of dependent (Dep.) and independent (Indep.) interviewing cases for which the storable 

section response was within 10% of the fall 2009 survey occasion response 

 

Commodity Harvested area Quantity produced Quantity sold Value received 

 Dep. Indep. Dep. Indep. Dep. Indep. Dep. Indep. 

Apples 93 46 91 29 87 25 76 22 

Cabbage 91 32 83 16 83 15 78 13 

Carrots 92 30 86 16 86 14 83 13 

Onions 92 33 92 17 85 16 83 16 

Rutabagas/turnips 92 39 88 16 80 12 75 10 

 

Note the large differences between the percentages for the two collection methodologies for quantity sold and value 

received: the variables for which revised responses were expected.  Using dependent interviewing, the response obtained 

for these variables was within 10% of the original response for 75% to 87% of respondents, depending on the commodity.  

The percentage of respondents providing an incomplete response tended to be small; however, revised data were obtained 

from relatively few respondents.  Using independent interviewing, the response obtained was within 10% of the original 

response considerably less often, and the number of respondents that did not respond to a question when independent 

interviewing was used was typically quite high.  For example, for carrot value received (data not shown), 13% of 

respondents reported a value within 10% of the previous response, 17% provided a larger value, 9% reported a smaller 

value, 21% reported “Don‟t Know” or refusal, and the remaining 40% reported zero value received (despite reporting a 

non-zero dollar value the previous year). Most of the respondents who reported zero for carrot value received did not 

report having carrots at all in the storable commodities section (therefore all carrot variables are zero). 

 

5.4 Impact of the Storable Commodities Section on Estimates 

 

Estimates calculated from the fall 2010 storable commodities section tend to be less than the corresponding estimate from 

the fall 2009 survey occasion.  At the national level, the median relative difference is -8%, i.e., the estimate from the 

storable section is 8% less than the original fall 2009 estimate.  Responses of “Don‟t Know” and refusal in the storable 

commodities section were imputed by subject matter specialists from Statistics Canada‟s Agriculture Division after 

reviewing the farm‟s original responses from fall 2009 and the responses for the 2010 crop year, along with current and 

historical provincial trends. Farms that had been major contributors for a storable commodity in 2009 but reported no 

storable commodities in the storable section were also imputed, using their responses from fall 2009.  Note that the 

estimates derived from the storable commodities section are not directly released.  These results are used to revise the 

survey estimates previously published, in consultation with federal and provincial departments of Agriculture and 

l‟Institut de la Statistique du Québec.   

 

Among those respondents who reported a non-zero value in both fall 2009 and in the 2010 storable section, the reported 

total from the 2010 storable section was larger than the fall 2009 total for both quantity sold and value received for all 5 

commodities, i.e., an increase was observed for all 10 variables.  For instance, for respondents that reported a non-zero 

value for apple value received both in fall 2009 and in the 2010 storable section, the storable section total was $64.5 
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million, compared to a fall 2009 total of $63.8 million (an increase of 1.1%).  Respondents making upward revisions 

resulted in an additional $14.0 million and downward revisions resulted in a decrease of $13.3 million, for a net increase 

of $0.7 million.  The total magnitude of the revisions among independent interviewing cases tended to be larger than the 

total magnitude among dependent interviewing cases.  For apple total value received, the reported total decreased by $4.3 

million among dependent cases, compared to an increase of $5.0 million among independent interviewing cases.   

 

6. CONCLUSION 

 

There are three considerations when evaluating data collected through the section on storable commodities: coherence 

with the data reported the previous year (in terms of whether the commodities reported the previous year are also reported 

in the storable section, in terms of the area reported, etc.), the completeness of the data provided, and whether new 

information is obtained that could improve the quality of the estimates.   

 

Responses obtained through dependent interviewing are very consistent with the data reported the previous year, both in 

terms of the commodities reported and responses for specific variables, and the data also tend to be very complete.  The 

response burden is less than that associated with independent interviewing, particularly for the area and quantity produced 

variables, which would in general not be expected to have changed.  However, the data obtained are often identical to the 

data reported the previous year, in which case no additional information has been obtained despite the added response 

burden of the additional section, increased interview time, increased complexity of the CATI application and data 

processing, etc. 

 

Independent interviewing is associated with an increased rate of incomplete responses (“Don‟t Know”, refusals) as well as 

responses that are inconsistent with what had been reported in fall 2009 for the 2009 crop year.  The results are 

particularly striking for apples: 22% of the respondents who reported apples in 2009 did not report apples in the storable 

section the following year and only 46% reported an area within 10% of the area originally reported, suggesting that recall 

error could be a serious issue with this approach.  The inconsistent responses obtained for a variable such as area of apples 

suggest that it could be difficult to collect good quality data through the storable commodities section regarding the 

specific number of pounds sold or the specific dollar amount received from crop sales.   

 

Regardless of the interviewing method used, the utility of the storable commodities section depends on the ability and 

willingness of respondents to report accurate data for two different crop years in the same interview.  One possibility 

would be to conduct the storable commodities section during the spring survey occasion rather than the fall occasion: 

respondents would be asked to report their intentions for the upcoming crop year and to provide revised data for storable 

commodities for the previous crop year.  This may facilitate recall, since respondents would be asked for revised data 

about the previous crop year before the harvest for the current crop year is underway.   
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