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Executive Summary 
In May and June 2015, the City of Prince Rupert conducted the 2015 Go Plan Survey in order to 

capture important baseline statistical information related to three primary areas of interest: 

demographics, housing, and social cohesion.  The survey randomly sampled 1,284 Prince 

Rupert addresses of the 5,586 households listed in the housing inventory, and obtained a 

response rate of 80%.  Highlights of the findings include: 

Demographics 

● The total population of the City of Prince Rupert is estimated at 13,766, with a 95% 

confidence interval of [13,344, 14,188] 

● The average household size varies by housing type, from 3.84 people in social housing 

multiplexes, to 1.22 people in social housing apartments.  The average household size 

across all housing types is 2.61 people per dwelling. 

● The total shadow population is estimated to be 521 people, of which 312 people have 

worked more than 30 days in the past year in the greater City of Prince Rupert area. 

Housing 

● Of all households, 41% are rented and 59% are owned. 

● In rented households, 61% do not share the total monthly rent, while 39% of rented 

households share the monthly rent. 

● The average rent varies by housing type, from social housing apartments at $406, to 

$857 for single family dwellings. 

● Sensitivity to rental increases (the maximum rental increase a tenant would tolerate 

before deciding to move) varies by housing type from $135 in apartments to $197 in 

social housing multiplexes and row houses 

● An estimated 21% of households want or expect to move within the next year. This 

implies a total of 1,113 households that intend or expect to move within a year. 

● Of the rented households that expect to move within the next year, 42% indicate 

involuntary reasons for moving (an unaffordable rent increase, unsafe conditions, etc.) 

● Most households expecting to move in the next year desire to move into either market 

rental housing (36%) or owned housing (46%). 

Community Social Cohesion and Use of City Services 

● Respondents were asked about their use of City services in the past three months 

including public transportation (31%), the Civic Centre (59%), the public library (37%), 

and use of a public park (77%). 

● Respondents were asked about activities in the past three months that demonstrate 

social cohesion. These include providing unpaid help to others (63%), participating in a 

cultural event (50%), and participating in an organized community event (67%) 

● 42% of people in Prince Rupert would describe their sense of belonging to their local 

community as “very strong”, a full ten percentage points above the British Columbia 

average (32%). 
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FIGURE 1: SAMPLED HOUSEHOLDS FOR THE 2015 GO PLAN SURVEY 
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1.0 Introduction 
In May and June 2015, the City of Prince Rupert conducted the Go Plan Survey in order to 

capture important baseline statistical information related to three primary areas of interest: 

demographics, housing, and social cohesion.  The information gathered in the survey is 

important for planning because the City is facing a deluge of potential development and impacts 

as a result of nearby industrial activity related to the construction and future operation of several 

liquid natural gas (LNG) export facilities.  Information collected during the 2015 Go Plan Survey 

serves as a baseline to which future iterations of the survey can be compared - a critical step in 

measuring the community impacts of future development. 

 

As a part of the preparation for the opportunities and impacts related to industrial development, 

the City constructed a housing database to capture the City’s unique housing inventory. The 

purpose of the database construction and data collection exercise is to establish a credible 

housing capacity baseline with which future development opportunities and impacts can be 

identified.  In addition to serving as the City’s housing indicator, the housing inventory serves as 

the frame1 for the Go Plan Survey; the City’s population indicator. 

      

Sources of data related to Prince Rupert’s housing and population do exist, though from a 

planning perspective they are unsatisfactory because they do not reflect the City’s current day-

to-day experiences.  Further, existing data sources rely primarily on Statistics Canada’s Census 

of the Population, and the National Household Survey, surveys conducted in 2011 that do not 

reflect the current (2015) housing and demographic conditions in Prince Rupert.  

 

Increasing economic activity and the construction of large industrial projects will have significant 

impacts on the population of Prince Rupert. While normal population change is generally divided 

among the three drivers of population change: births, mortality, and migration, Prince Rupert’s 

demographic shift will largely be a function of worker migration. Existing population projections 

and estimation models do not account for this type of demographic change, and Census 

population estimates exclude migrant workers (the “shadow population”) unless they state their 

usual residence as the City of Prince Rupert.  As the rate of worker migration increases in 

Prince Rupert, these population projection models and other population estimates will tend to 

further underestimate the City’s total population.  In addition to providing critical baseline data 

prior to large-scale industrial development, the Go Plan Survey provides a timely, accurate 

measure of Prince Rupert’s total population, including the emerging shadow population. 

 

The Go Plan Survey is a stratified random sample survey taking into account housing type and 

the market/non-market dimensions of Prince Rupert households.  The sampled (primary) unit of 

analysis is the household, though random individuals (the secondary unit of analysis) were 

sampled during enumeration on the doorstep.  Data collection began with a mail-out on May 

                                                
1 In sample surveys, a frame refers to the list or source of all possible sample units from which the sample 
will be drawn. 
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22nd, 2015 to 1,284 sampled households encouraging respondents to login and fill out the 

survey online.  Respondents were given two weeks to fill out the survey online before being 

added to list of households to be visited door-to-door.  From June 8th to the 28th, a team of 15 

enumerators went door-to-door conducting the Go Plan Survey.  In total, 31.4% of respondents 

responded online, 66.8% responded in person, and 1.8% responded at City Hall, at the Go Plan 

Survey Office, or at Seafest.   

 

The information in this report is largely derived from data collected during the Go Plan Survey.  

Comparisons to other data sources are noted where they are included.  This report is intended 

to provide an overview of the methodology used in the collection and analysis of the data, in 

addition to general findings, however it does not exhaust all possible statistics that can be 

produced from the data. 
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2.0 Results 

2.1 Total Population 

We compute the total population of Prince Rupert by first estimating an average household size 

for occupied dwellings, then applying the estimated average household size to an estimate of 

the number of occupied dwellings. The number of occupied dwellings, in turn, is estimated by 

applying an estimated occupancy rate to the known number of dwellings. The occupancy rate 

estimate uses two sources of information. The Canadian Mortgage and Housing Corporation 

(CMHC) estimated vacancy rates for row houses, apartments and multiplexes in Prince Rupert 

in April 2015; we use these vacancy rates for apartments and multiplexes (5.9% and 5.6%, 

respectively). For single detached dwellings and moveable dwellings, we estimate the vacancy 

rate from the sample data. The resulting total vacancy rate (all dwellings) is 5.8%; this yields an 

estimate of 5,262 occupied dwellings. 

 

The resulting total population estimate for Prince Rupert is 13,766 people, with a 95% 

confidence interval of (13,344, 14,188) (Table 1). 

 

TABLE 1 - TOTAL POPULATION (PEOPLE): 

Statistic Count Standard Error LCL UCL 

Total Population 13,766 215 13,344 14,188 

 

2.2 Shadow Population 

The estimate of the total shadow population is produced by estimating the average shadow 

population per household, then applying this estimate to the number of occupied dwellings, 

similar to the estimate for the total population. This process produces an estimated total shadow 

population of 521, with a 95% confidence interval of (378, 663) (Table 2). This includes a soft 

shadow population (individuals whose usual residence is not Prince Rupert and who did not 

work 30 or more days in the Prince Rupert area) of 209, or 41% of the total shadow population. 

 

TABLE 2 - TOTAL SHADOW POPULATION (PEOPLE): 

Statistic Count Std. Err. LCL UCL 

Total Shadow Population 521 73 378 663 

Shadow Population (worked 30+ days) 312 58 198 426 

Shadow Population (not usual residence) 209 41 128 289 
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FIGURE 2 - TOTAL SHADOW POPULATION (PEOPLE): 

 

 

2.3 Household Size 

The average household size is estimated to be 2.61 people per household, with a 95% 

confidence interval of (2.53, 2.69) (Table 3). However, there was significant variation in 

household sizes both between and within strata; the largest average household size (3.84) was 

for social housing multiplexes. This stratum also exhibited the largest variation of household 

sizes, with a standard deviation of 2.00.  The large standard deviation within several strata 

suggests that for household size, identifying an additional dimension for stratification for future 

iterations of the survey might be worthwhile. 
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TABLE 3 - HOUSEHOLD SIZE BY STRATUM (PEOPLE): 

Stratum Mean  95% Confidence Interval Std. Dev. 

Social Housing: Apartments 1.22 0.92 1.51 0.57 

Social Housing: Multiplexes 3.84 3.57 4.12 2.00 

Market Housing: Apartments 1.88 1.61 2.15 1.31 

Market Housing: Multiplexes 2.82 2.52 3.13 1.47 

Market Housing: Single Dwellings 2.73 2.64 2.83 1.44 

Market Housing: Moveable 

Dwellings 
2.00 1.66 2.34 1.08 

All Households 2.61 2.53 2.69 1.49 
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2.4 Housing and Rents 

2.4.1 Housing Tenure 

An estimated 41% of households rent their dwellings, compared to an estimated 59% of 

households that rent (Table 4). For those households that rent, 39% share their rent with 

another member of the household, while 61% do not.  In terms of comparison, Statistics 

Canada’s National Household Survey found that 40% of households are rented and 60% are 

owned, essentially in line with our findings here. 

 

TABLE 4 - HOUSING TENURE (PROPORTIONS) 

Statistic Proportion Std. Err. LCL UCL 

Proportion who rent their dwelling 0.41 0.0071 0.40 0.43 

Proportion who own their dwelling 0.59 0.0071 0.57 0.60 

Proportion of renters who do not share rent 0.61 0.0114 0.58 0.63 

Proportion of renters who share rent 0.39 0.0114 0.37 0.42 

 

FIGURE 3 - HOUSING TENURE (PROPORTIONS) 
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2.4.2 Rent 

Table 5 presents average rental prices by housing type and market/non-market status.  As 

expected, market housing is more expensive than non-market (social) housing.  The most 

expensive rentals are single-family dwellings and moveable (mobile home) dwellings.  The least 

expensive housing option is a social housing apartment. 

 

TABLE 5 - MONTHLY RENT - ALL HOUSEHOLDS 

Statistic Mean Std. Dev. LCL UCL 

Social Housing: Apartments $406 $104 $337 $476 

Social Housing: Multiplexes $549 $163 $493 $605 

Market Housing: Apartments $666 $156 $610 $722 

Market Housing: Multiplexes $829 $259 $750 $908 

Market Housing: Single Dwellings $857 $333 $814 $900 

Market Housing: Moveable Dwellings $900 $363 $735 $1,065 

 

TABLE 6 - SENSITIVITY TO RENTAL INCREASES 

Statistic Mean Std. Dev. LCL UCL 

Social Housing: Apartments $150 $185 $95 $205 

Social Housing: Multiplexes $197 $166 $154 $239 

Market Housing: Apartments $135 $113 $92 $178 

Market Housing: Multiplexes $204 $232 $145 $264 

Market Housing: Single Dwellings $214 $198 $182 $246 

Market Housing: Moveable Dwellings $155 $98 $42 $268 

 

Table 6 presents sensitivity to rental increase in dollars by housing type and market/non-market 

status.  These numbers represent the maximum rental increase above which, on average, 

people living in each respective housing type would have to move.  Interestingly, the sensitivity 

to rental increases for non-market dwellings is either very similar (multiplexes) or higher 

(apartments) than corresponding market housing types.  An interpretation of this might be that 

individuals in non-market dwellings are willing to tolerate larger rental increases before moving 
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because they are aware that the difference between their monthly rent and the monthly market 

rent is significant, and probably increasing.  Therefore, in an effort to maintain their current living 

arrangement, renters in non-market dwellings will tolerate larger rental increases before looking 

for other housing options. 

2.4.3 Moving Expectations 

An estimated 21% of households state a desire or expectation of moving within the next year, 

compared to 79% of households that do not intend or expect to move in the next year (Table 7). 

This implies a total of 1,113 households that intend or expect to move and 4,150 households 

that do not intend or expect to move (Table 8). 

 

For those households expecting to move within the next year, approximately half (51%) expect 

to move within six months (Table 9). 20% of households expecting to move (4.2% of all 

households) expected to move within one month. 

  

For those households that expect to move within the next year, 33% indicated involuntary 

reasons for moving (an unaffordable rent increase, unsafe conditions, or eviction) (Figure 4). 

This accounted for a total of 364 households (Table 10). For households that rent, the 

proportion of households moving for involuntary reasons was higher at 46% (Figure 5). 
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TABLE 7 - WANT/EXPECT TO MOVE (PROPORTIONS) 

Statistic Proportion Std. Err. LCL UCL 

Yes (want/expect to move in next year) 0.21 0.0048 0.20 0.22 

No (don’t want/expect to move in next year) 0.79 0.0048 0.78 0.80 

 
TABLE 8 - WANT/EXPECT TO MOVE (NUMBER OF HOUSEHOLDS) 

Statistic Count Std. Err. LCL UCL 

Yes (want/expect to move in next year) 1,113 26 1,063 1,163 

No (don’t want/expect to move in next year) 4,150 26 4,100 4,200 

 
TABLE 9 - IMMEDIACY OF MOVE (PROPORTIONS) 

Statistic Proportion Std. Err. LCL UCL 

Moving immediately 0.09 0.0051 0.08 0.10 

Moving within 1 week 0.01 0.0009 0.01 0.02 

Moving within 1 month 0.10 0.0061 0.09 0.12 

Moving within 3 months 0.17 0.0092 0.15 0.19 

Moving within 6 months 0.13 0.0075 0.12 0.15 

Moving within the next year 0.49 0.0163 0.46 0.52 

 
TABLE 10 - IMMEDIACY OF MOVE (NUMBER OF HOUSEHOLDS) 

Statistic Count Std. Err. LCL UCL 

Moving immediately 96 6 85 107 

Moving within 1 week 16 1 14 18 

Moving within 1 month 116 7 103 129 

Moving within 3 months 189 10 169 209 

Moving within 6 months 148 8 132 165 

Moving within the next year 546 18 511 582 
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FIGURE 4 - REASONS FOR WANTING/EXPECTING TO MOVE: ALL HOUSEHOLDS 

 

TABLE 11 - REASONS FOR WANTING/EXPECTING TO MOVE: ALL HOUSEHOLDS 

(NUMBER OF HOUSEHOLDS) 

Statistic Count Std. Err. LCL UCL 

Need more room 223 30 163 282 

Want to change location (be closer to 

workplace, extended family, different part of 

town, etc.) 
239 31 178 300 

Can’t afford rent increase 143 25 93 193 

Current unsafe conditions (mould, rodents, 

conflicts with neighbours, etc.) 
132 25 84 180 

Eviction due to landlord renovations 56 17 23 89 

Eviction (due to other reasons) 33 13 7 58 

Other reasons 533 38 459 608 
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FIGURE 5 - REASONS FOR WANTING/EXPECTING TO MOVE: RENTERS 
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Most households expecting to move in the next year desired to move into either market rental 

housing (36%) or owned housing (42%). Less than 10% desired social housing, while only 1% 

desired residential care housing (Figure 6).  The interpretation of the question identifying 

desired housing type for people planning to move may not have aligned with the intention of the 

question.  The question is intended to identify the type of housing that people plan to move into, 

whereas the interpretation was often more aspirational (what type of housing would you like to 

move into).  This would tend to understate the proportion of movers requiring social (subsidized) 

housing, and possibly residential care.  Additionally, a large number of responded commented 

on the need for residential care facilities. 

 

FIGURE 6 - TYPE OF HOUSING DESIRED IF MOVING (PROPORTIONS) 
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TABLE 12 - TYPE OF HOUSING DESIRED IF MOVING (NUMBER OF HOUSEHOLDS) 

Statistic Count Std. Err. LCL UCL 

Social (subsidized) housing 95 6 84 107 

Market rental housing 397 17 363 430 

Owned housing 468 18 432 503 

Residential care housing 6 0.4 5 7 

Other 147 9 130 164 

 

 

  



18 

 

2.5 Community Social Cohesion and Use of City Services 

Respondents were asked about their use of City services in the past three months including 

public transportation (31%), the Civic Centre (59%), the public library (37%), and use of a public 

park (77%) (Figure 7).  Additionally respondents were asked about activities that would 

demonstrate social cohesion in the past three months.  These include providing unpaid help to 

others (63%), participating in a cultural event (50%), and participating in an organized 

community event (67%).  This data primarily serves as a baseline.  Large-scale industrial 

development could possibly degrade social cohesion in Prince Rupert.  Having baseline data 

that describes the current level of social cohesion will allow for future impacts to be measured.  

The corresponding number of people utilizing City services and having demonstrated social 

cohesion are presented in Table 13. 

 

FIGURE 7 - PARTICIPATION IN ACTIVITIES (PROPORTIONS)
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TABLE 13 - PARTICIPATION IN ACTIVITIES (PEOPLE) 

Statistic Count Std. Err. LCL UCL 

Provided unpaid help to others 6,526 144 6,244 6,809 

Participated in a cultural event 5,119 149 4,826 5,412 

Used public transportation 3,155 138 2,885 3,425 

Went to a recreation centre 6,106 147 5,818 6,394 

Participated in an organized community event 6,888 141 6,612 7,164 

Used the public library 3,860 145 3,577 4,144 

Visited a public park 7,948 125 7,702 8,194 
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Question 7 asks respondents to describe their sense of belonging to their community (defined 

as the City of Prince Rupert).  This question is designed to provide a comparable estimate to the 

2013 Canadian General Social Survey.  The finding for Prince Rupert, that 42% of people 

(Figure 8) in Prince Rupert would describe their sense of belonging to their local community as 

“very strong”, are a full ten percentage points of the British Columbia average (32%)2.  

 

FIGURE 8 - SENSE OF BELONGING TO LOCAL COMMUNITY OF PRINCE RUPERT 

(PROPORTIONS) 

 

 

 

  

                                                
2 http://www.statcan.gc.ca/pub/89-652-x/89-652-x2015004-eng.htm#a1 
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TABLE 14 - SENSE OF BELONGING TO LOCAL COMMUNITY OF PRINCE RUPERT  

Statistic People Std. Err. LCL UCL 

Very strong 4,348 73 4,204 4,491 

Somewhat strong 4,026 71 3,886 4,166 

Somewhat weak 1,003 26 951 1,054 

Very weak 273 8 258 288 

Don’t know/no opinion 650 18 615 685 
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2.6 Labour Market and Low Income Status 

2.6.1 Labour Market 

The total labour force participation rate (the proportion employed or not employed and seeking 

work) for the population 18 years of age or older is estimated to be 74% (Table 15). Combined 

with an estimated population aged 18 years of age or older of 10,300, this implies a total labour 

force of 7,634, of which 7,053 are estimated to be employed (Table 5). The unemployment rate 

(proportion of the total labour force that is not employed) is estimated to be 7.6%.  For a rough 

comparison, consider the 2014 Labour Force Survey estimates for the North Coast and 

Nechako region which reported an 8% unemployment rate and a 63.8% participation rate for 

those aged 15 and older3. 

 

TABLE 15 - EMPLOYMENT STATUS (PROPORTIONS): 

Statistic Proportion Std. Err. LCL UCL 

Employed up to 20 hours per week 0.12 0.0031 0.11 0.13 

Currently employed >20 hours per week 0.57 0.0072 0.55 0.58 

Not employed, seeking work 0.06 0.0016 0.05 0.06 

Not employed, not seeking work 0.26 0.0056 0.25 0.27 

 

TABLE 16 - EMPLOYMENT STATUS (PEOPLE): 

Statistic Count Std. Err. LCL UCL 

Employed up to 20 hours per week 1,229 32 1,167 1,291 

Currently employed >20 hours per week 5,824 74 5,679 5,968 

Not employed, seeking work 581 16 550 613 

Not employed, not seeking work 2,666 58 2,553 2,779 

 

2.6.2 Low Income Status 

Income status for households is determined by comparison to Statistics Canada’s low income 

cut-off (LICO). This is an income level, based on family size, below which a family would need 

to expend a greater share (20%) of its income on necessities of food, shelter and clothing than 

an average family would. 

                                                
3 Statistics Canada, CANSIM, table 282-0123 and Catalogue no. 71-001-X. 

http://www5.statcan.gc.ca/cansim/search-recherche?lang=eng&searchTypeByBalue=1&pattern=282-0123&p2=37
http://www5.statcan.gc.ca/olc-cel/olc.action?ObjId=71-001-X&ObjType=2&lang=en&limit=0
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Thus, the first step to determining household income status was to determine family size. Family 

sizes were largest for households living in social housing multiplexes, with a mean family size of 

3.47 (95% confidence interval: 3.20 to 3.74). The next largest families were found in market 

housing multiplexes and single detached dwellings, each with a mean family size estimate 

above 2.6 (95% confidence intervals 2.36 to 2.94).  Overall, 22% of all households were below 

the LICO for their family size, with 78% above the LICO (Table 17). This corresponds to an 

estimated 1,168 households below the LICO and 4,095 above the LICO (Table 18). The 

proportion of households below the LICO varied considerably between housing type, however, 

with an estimated 88% of households in social housing being below the low income cut-off, 

compared to an estimated 10% of households in single detached dwellings. A significant portion 

of households in market apartments were below the LICO, with an estimated 42% of 

households in that stratum below the LICO (Table 19). 

 

TABLE 17 - HOUSEHOLDS UNDER THE LOW INCOME CUT OFF (PROPORTIONS) 

Statistic Proportion Std. Err. LCL UCL 

Under LICO 0.22 0.0053 0.21 0.23 

Over LICO 0.78 0.0053 0.77 0.79 

 

TABLE 18 - HOUSEHOLDS UNDER THE LOW INCOME CUT OFF (HOUSEHOLDS) 

Statistic Count Std. Err. LCL UCL 

Under LICO 1,168 28 1,113 1,223 

Over LICO 4,095 28 4,040 4,150 

 

TABLE 19 - HOUSEHOLDS UNDER THE LOW INCOME CUT OFF BY STRATUM  

Statistic Proportion Std. Err. LCL UCL 

Social Housing: Apartments 0.88 0.0343 0.78 0.97 

Social Housing: Multiplexes 0.88 0.0328 0.80 0.95 

Market Housing: Apartments 0.42 0.0481 0.35 0.50 

Market Housing: Multiplexes 0.26 0.0485 0.18 0.35 

Market Housing: Single Dwellings 0.10 0.0104 0.08 0.13 

Market Housing: Moveable Dwellings 0.16 0.0443 0.07 0.25 
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3.0 Conclusion 
Based on the stated objectives set at the beginning of the project, the 2015 Go Plan Survey was 

a marked success.  The Go Plan Survey team achieved its objectives in terms of response rate 

(80%) exactly, and though there were always hopes for a higher response rate, the number of 

responses allowed for a precise estimate of the total population of Prince Rupert (plus or minus 

3%, 19 times out of 20).  A large majority of the constraints faced in the project could be 

resolved with a more generous timeline, something that is available for future iterations of the 

Go Plan Survey.  Each of the primary objectives established in the statement of objectives 

meeting were accomplished and the data will continue to inform planning and policy at this 

important time for the City of Prince Rupert.  Future iterations of the survey will be immensely 

valuable as they will establish trends for the underlying statistics of interest.   



25 

 

4.0 Appendix - Methodology 

4.1 The Sampling Frame 

The City of Prince Rupert’s Housing Inventory was used as a frame for the Go Plan Survey.  

The Housing Inventory was compiled in 2014, and it includes a listing of all residential buildings 

in Prince Rupert, and a set of attributes for each building.  These attributes include: geocode, 

civic address, house occupancy (yes/no), house type, number of units (for multi unit dwellings), 

house condition, age, whether or not the building is social housing, and whether or not the unit 

includes a secondary suite.   

 

The Housing Inventory required some modifications to be suitable for use as a sampling frame 

for the Go Plan Survey.  These modifications include: 

 

● Because the housing inventory’s primary attribute is the geocode, multi unit buildings are 

entered into the database as a single record.  With help from Urban Systems Ltd., the 

City expanded the housing inventory for the purposes of the Go Plan Survey so that 

each unit in a multi unit building in included in the database as an individual record.  This 

expansion of the housing inventory ensured that individual apartments, multiplexes, and 

row houses had the correct probability of being selected into the sample. 

● An algorithm was developed to match the civic addresses that are included in the 

inventory to Canada Post’s address database.  This matching provided postal codes for 

each address because they are missing in the housing inventory.  As access to Canada 

Post’s address database is a paid service with per-unit billing, only the addresses 

selected into the sample were matched.  It is recommended that all addresses in the 

housing inventory be matched to Canada Post’s database.  This process would identify 

addresses that have potentially been recorded incorrectly in the Housing Inventory. 

● Addresses in the inventory that were marked vacant were all included in the sample in 

order to ascertain whether or not they remained vacant.  An updated list of vacancies is 

now available for the Housing Inventory. 

4.2 The Statement of Objectives Meeting 

On May 4th 2015, interested parties from the City of Prince Rupert met with Big River Analytics 

to establish objectives for the Go Plan Survey.  Major topics included:  

● Background and Objectives 

● Project Requirements 

● Survey Design 

● Survey Activities 

● Important Definitions 

 

The meeting established the following priorities, in terms of outputs, for the Go Plan Survey: 

1. The population of the City of Prince Rupert, comprised of: 

a. Usual residents  
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b. Shadow population 

2. The proportion and number of rented and owned households 

3. The housing composition, comprised of: 

a. Number of occupants 

b. Age of occupants 

c. Gender of occupants 

d. Whether or not the respondent is planning to move? 

i. Timeframe for their anticipated move 

4. Household rent including: 

a. Rent characteristics 

5. Measures of social cohesion (community vitality)4  

 

Estimates related to population are intended to complement and update estimates from the 

Census, NHS, and BC Stats.  Additionally, estimates are  intended to identify the characteristics 

of the shadow population currently living in Prince Rupert and provide a baseline for the 

population prior to any positive final investment decision. 

 

Estimates related to housing and housing composition are intended to inform the Needs and 

Demand analysis framework from BC Housing.  Occupants’ plans to move are included to 

identify opportunities for future housing investment.   

 

Rent and income are included to provide a detailed overview of household types that are at risk 

of moving down the housing continuum5. 

 

Measures of social cohesion are included in order to establish a baseline prior to any large 

impacts related to industrial development.  Given the magnitude of the potential changes in 

community vitality and social cohesion that can occur due to the changes brought on by large 

scale industrial developments, estimating a baseline will provide the City with a tool to measure 

important social impacts. 

 

An accompanying document: “Go Plan Survey: Statement of Objectives” is available on the City 

of Prince Rupert website under “Planning for Major Projects”.  This document provides a 

detailed overview of the statement of objectives meeting. 

4.3 Questionnaire design 

Based on the objectives originating in the Statement of Objectives meeting, a draft 

questionnaire was produced for review.  Objectives specifically related to questionnaire design 

included: a maximum of ten questions, simple and understandable language, and the ability to 

address the identified objectives.  The questionnaire was kept short and to-the-point in order to 

                                                
4 Community vitality is the domain in the Canadian Index of Wellbeing that corresponds most 

closely to the input and discussions related to measures of social cohesion at the Statement of 

Objectives meeting.  See Appendix B for more details. 
5 A conceptual framework defining intermediary steps between homelessness and housing 
ownership.  For example: http://www.bchousing.org/aboutus/activities 
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minimize response burden and facilitate enumeration.  When housing appreciates, as it has 

recently in Prince Rupert, home owners tend to benefit, and renters tend to suffer.  For this 

reason, the second focus of the Go Plan Survey: housing, dealt largely with rental issues.  

Renters were asked additional questions related to their housing situation to identify attributes 

like sensitivity to rental increases. 

 

The questionnaire was presented in several formats.  The online format employed background 

logic to ensure that only applicable questions were asked of respondents.  The enumerator 

format included instructional language for enumerators to ensure they were following protocol 

and asking the appropriate questions to respondents.  A final version, the self-administered 

version included all the questions, with some guiding language for respondents to fill out the 

questionnaire themselves. 

 

The questions from the questionnaire, and rationale for the inclusion of each question is 

included below.  For brevity, response options for categorical questions have been omitted in 

the body of the document, however the entire questionnaire is included as Appendix A. 

 

Question 1:  

“To begin, we’re going to need some basic information about all the people (including 

children and babies) staying or living at this address. Please provide the age and gender 

for all the people staying (even temporarily) at this address on May 27th, 2015, starting 

with yourself, for example: 33, Female. Remember, this information is confidential and it 

will never be used for any reason other than the production of anonymous statistics.” 

 

·      The purpose of this first question is to produce our primary statistic of interest: an estimate of the 

total population of Prince Rupert.   

·      Anyone who was staying/living at the address (even temporarily) as of May 27th 2015 should be 

included because this first question is as inclusive as possible. 

·      We want to be sure to capture people who might be renting a room in a house in addition to the 

usual occupants of the house.  We use a reference day (May 27th, 2015) so we can produce a 

snapshot in time of the population.   

·      A major reason for the Go Plan survey is to provide an updated estimate of Prince Rupert’s 

population. The City is experiencing increasing demand on its services and expects that the 

population in Prince Rupert is increasing.  This question will help us determine if the population 

of Prince Rupert is currently increasing or decreasing relative to past population estimates. 

 

Question 2: 

“For any of the people you listed, is this address NOT their usual place of residence? 

(e.g., where they usually live, where their mail goes to, where they stay most nights?).” 

 

·      This question identifies the number of residents who are in the City, but who have a usual place 

of residence elsewhere.  This would include family members who are visiting from out of town.   

·      This question provides the basis for part of our definition of Prince Rupert’s “shadow population” 
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·      The shadow population consists of people working for at least 30 days in the past year in Prince 

Rupert who have a usual place of residence elsewhere.  

 

Question 2(b): 

“(If there are people who are NOT at their usual residence) During the past year, which of 

people that you listed spent at least 30 days working in the greater City of Prince Rupert 

area?” 

 

·      This question provides the second half of the definition of Prince Rupert’s shadow population.  

That is to say, Prince Rupert’s shadow population consists of all those people who are 

documented in Question 1) and identified in Questions 2 and 2(b). 

 

Random Selection Mechanism 

We require a randomly selected individual from each household in order to ensure that our 

sample of individuals is representative.  The first two questions can be answered by the person 

who answers the door because they are statements of fact and they pertain to the household, 

whereas questions 3 - 9 relate generally to an individual in the household, or are matters of 

opinion.  The person who answers the door in a household is not random, and there are some 

commonalities among people who tend to answer the door.  To ensure that we have a random 

sample of households is a great start, but for questions 3 - 9, we need to ensure that we’re 

speaking to a randomly selected member of the household as well.   

 

Question 3: 

“What is your employment status?” 

  

·      Employment status is included in an effort to identify people who are particularly vulnerable to 

rent increases or increases in the cost of living that might come with the construction of major 

projects. 

·      This question also provides valuable baseline information prior to the announcement of any 

major projects.  An expected impact of nearby major construction is an increase in economic 

activity, which in turn would produce an increase in the number of available jobs.  This question 

will allow the City of Prince Rupert to estimate the impact on employment should a major project 

be announced. 

 

Question 4: 

“Do you rent or own this dwelling?” 

  

·      This question is included primarily to identify renters.  Homeowners will tend to benefit during an 

economic boom as housing prices increase and the value of their investment correspondingly 

increases.  Renters, however, will have increasing competition from the shadow population 

moving into the community and driving up rental prices.   

·      As vacancies decrease and competition increases, rents can be pushed up quickly.  Any new 

rental construction in an economic boom will reflect the current market price of rent and it will 
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not be kept artificially low by provincial legislation (which regulates how quickly rent can be 

increased). 

  

Question 4(b):  

 “Are you the only person paying to rent at this dwelling?” 

 

·      This question indicates the proportion of rented dwellings in which occupants are sharing rent. 

 

Question 4(c): 

“How much do you pay monthly to rent this dwelling?” 

  

·      Provides estimate of total monthly household rent. 

 

Question 4(e): 

“If the monthly household rent was increased, how big an increase would cause you to 

move? Please pick the smallest amount that would cause you to move:” 

 

·    This question estimates the sensitivity of renters to rent increases.  This information can be 

used to estimate the number of people who would be required to move given an X% increase in 

rent.  By combining information from question 4 and 4e, we are able to compute CPR’s 

sensitivity to rental increases allowing us to make statements like, if rental rates increase by 

10%, we expect 400 people to have to move (as an example). 

·      This statistic is intended to work with CMHC’s rental market survey, which produces estimates of 

rental rates in Prince Rupert twice a year.  Increases in rent can be combined with information 

from Q4 and Q4e to produce estimates of the number of people we expect to be displaced due 

to rent increases. 

     

Question 5: 

“Do you want or expect to move within the next 12 months (Check one)?” 

 

·    This question identifies individuals who are in an unstable housing situation.  That is, they want 

or expect to move within the next year.  This is indicative of their current housing situation being 

insufficient for their needs, and it points to demand pressures for other types of housing. 

·    The possible responses also indicate the urgency of the move, which provides more evidence 

for the level of demand (higher urgency means higher demand). 

 

Question 5(b): 

“Why do you want or expect to move? (Select all that apply)” 

  

·      This question is intended to identify the frequency of particular phenomena of interest.   

·      There are standard reasons for wanting or expecting to move that are not of concern, for 

example “want to change location”, however there are phenomena related to economic booms 

that are of concern, for example “Can’t afford rent increases” and “Eviction due to landlord 

renovations”.  Identifying the prevalence of these types of situations allows for the City to plan 
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for mitigation strategies.  For example, if “Can’t afford rent increases” is a frequent response, 

the City could launch a tenant's education program that educates renters on how much their 

landlord can legally raise their rent. 

 

Question 5(c): 

“What type of housing do you want or expect to move to?” 

  

·      Q5 identifies the presence of housing demand, Q5c identifies the type of housing demand.  

This will allow planners to prioritize types of development. 

 

Question 6: 

“Which of the following have you done in the past 3 months? Please check all that apply:” 

  

·      This question intends to measure the use of City services and also aspects related to social 

cohesion (provide unpaid help to others, participated in a cultural event). 

·      This will provide baseline data for from which the City can compare the future use of facilities 

and social cohesion. 

 

Question 7: 

“How would you describe your sense of belonging to your local community?” 

  

·      This is a measure of social cohesion that provides a baseline for the City to allow comparisons 

should a major project go ahead. 

 

Question 8: 

“Including yourself, how many members of your family live at your address?” 

  

·     This question is required because the LICO, the measure of low income status that is employed 

by Statistics Canada, and in our survey is based on the number of family members.  The 

household size is different from the number of family members. 

 

Question 9: 

“Thinking about the total family income for last year, combining all incomes from 

everyone in your family living at this address, was it under or over $ _____________ 

before taxes?” 

  

·      This question identifies the proportion of respondents whose families are below the Low Income 

Cut Off (The ‘cut off’ differs depending on number of people in the family) 

 

·      This will provide baseline information related to the impact of major projects.  Will fewer people 

be below the LICO if there are major investments in the region?  This question will provide an 

answer in future iterations of the Go Plan Survey. 

·      This statistics will inform an estimate of the level of demand for social services designed to help 

people below the low income cut off. 
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Question 10: 

“For quality control purposes, we might want to get back in touch with you for a quick 

follow up. May we contact you via:” 

 

·      This question is included for quality assurance.  A random selection of respondents will be 

contacted to confirm their responses.  This will ensure that enumerators did a good job of 

collecting the data. 

 

Recommendations for future iterations 

Based on our experience during first iteration of the Go Plan Survey, we found that the highest 

quality responses came from online submissions and enumerator (door-to-door) submitted 

questionnaires.  Although they comprise only a very small percentage of total responses, the 

self administered questionnaires were the most likely to be filled out incorrectly, and the least 

likely to be in the sample.  For that reason, we do not recommend allowing self-administered 

questionnaires in the future.  An additional shortcoming of the approach taken in the first 

iteration of the Go Plan Survey was that the responses to multiple choice questions were 

presented in a consistent order.  Given the tight timeline for the production of the questionnaire, 

an applicable piece of software to scramble the order of multiple choice responses was 

unavailable.  This software could be simply written using an environment like Sweave with the R 

Project for Statistical Computing.  In order to minimize all aspects of response bias, it would be 

helpful for future iterations of the Go Plan Survey to invest in technology that would scramble 

the order of responses to multiple choice questions.  

 

Question 5(c) was read by respondents to be more aspirational than realistic.  Enumerators 

reported that respondents generally seemed to interpret the question as “What type of housing 

do you want to move into.”  This is very close to the actual wording of the question: “What type 

of housing do you want or expect to move to?”, however the interpretation often did not match 

the intention of the question.  A more direct wording, for example: “What type of housing are you 

searching for?” would have likely solicited a response more in line with the intention of the 

question.  

 

It is recommended that a test sample be utilized to test questions and train enumerators before 

finalizing a second Go Plan Survey.  A test sample will provide a terrific training opportunity for 

enumerators, and it will identify questionnaire questions that require rewording. 

 

4.5 Enumeration 

Enumerator Areas 

Enumeration was facilitated by dividing the City into geographically concentrated areas.  The 

sampled households that had not responded online prior to June 8th were included in the list of 

sampled households for door-to-door enumeration.  The City’s housing inventory was matched 

to the list of remaining sampled households for door-to-door enumeration and the Truvian GIS 

interfaced was used to generate “points-in-a-polygon” reports that correspond to the 
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geographically concentrated areas defined for enumeration.  This produced a list of all sampled 

households that had not responded online in each area. The list of sampled households in each 

area and a map marking each sampled household in each area was assigned to enumerators. 

 

Figure 9 - Example of an enumerator area with sampled addresses  

 
Enumerator Training 

Enumerator training was conducted on June 7th from 4pm-8pm at the Go Plan Survey head 

office.  The training followed the instruction given in the Go Plan Survey Enumerator Manual 

with the addition of role-play and the opportunity to field participant’s questions.  Roughly 15 

potential enumerators attended training and a large majority decided to participate.   

 

Most enumerators were sufficiently prepared with the four-hour training session.  During 

enumeration, new interest was generated in becoming enumerators via Facebook advertising, 

and because of the premature departure of several members of the enumeration team.  These 
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new recruits attended one-on-one training at the Go Plan Survey office for approximately one 

hour.   

 

Based on the quality of work product, we expect that the quality of individual enumerators 

depends far more on the enumerator’s enthusiasm, available free time, and engagement with 

the project than the amount of training they received.  Training, however, did play improve the 

work product of all enumerators.  

 

Hiring and Paying Enumerators 

Advertising for enumerators was done via word-of-mouth and, most effectively, via Facebook.  

The limited time-frame did not allow the Go Plan Survey team to conduct interviews, and all 

participants in the enumerator training were given an area to enumerate.  Enumerators were 

managed by Enumeration Administrators, a supervisor through whom they could direct 

questions and submit questionnaire responses as they were completed. 

 

The following incentive structure was utilized to compensate enumerators: 

 

● In addition to direct compensation for completed survey responses: a $500 prize for the 

top Enumerator (Enumerator with the greatest number of complete questionnaires to 

their name on June 28th 2015 at 10:00 pm PST) was awarded. 

● Enumerators were be compensated based on the following rate schedule:  

○ $2 per household plus $2 per person in each household plus $1 if they 

successfully conduct the survey with the randomly selected individual. On 

average enumerators should receive $7 per completed survey or $8 if they speak 

to the randomly selected individual. 

○ On average each enumerator should earn $504.00 over 11 days if they meet 

their production target of 72 completed surveys per enumerator.  

● Enumeration Administrators will be compensated based on the following rate 

schedule:  

○ $3.00 per completed survey will be paid to E.A.’s.  

○ E.A.’s will receive only $1.50 for completed surveys in which the randomly 

selected individual was not reached. 

○ In addition to the compensation paid for E.A. and enumeration duties, E.A.’s are 

also eligible for the $500 bonus that will be awarded to the enumerator with the 

greatest number of completed surveys to their name by 10:00 pm on June 28th, 

the last day of enumeration. 

 

Tracking Progress 

Online access to the questionnaire remained open throughout the enumeration process in order 

to allow respondents access to the questionnaire if they were missed in door-to-door 

enumeration.  Most responses required that several visits be made to each address because 

respondents were either not at home, or unavailable when the enumerator stopped by.  In order 

to optimize enumerator effort, enumerators were given door hangers to leave at addresses 

when respondents were unavailable.  Each door hanger provided background on the project, 
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and instructions on how to fill out the questionnaire online, in addition to the address’ unique 5-

digit code that ensured the response was coming from the sampled household.  Door hangers 

proved to be effective though no mechanism was in place to track how many responses are 

attributable to door hangers.  The fact that online responses continued to trickle in with users 

inputting the unique codes that would have only been printed on their initial mail out, and on 

their door hanger does suggest that door hangers encouraged respondents to respond online. 

 

Response tracking was a mix of analog and digital in the sense that enumerators utilized their 

lists to track the houses they’d visited, and the responses they’d received, and the online 

database was utilized to track online responses.  This created one of the most significant 

inefficiencies in the enumeration process: people who responded online once receiving their 

door hanger were often visited again because enumerators did not have access to real-time 

data in the online system.  Updated analog lists could be produced for enumerators, but the 

program used for checking completed questionnaires online against those submitted manually 

was time consuming and it was infeasible to be updating the lists of all enumerators all the time.  

Ultimately, it was a minor frustration for enumerators and respondents, and it was a small 

fraction of the sample that was visited after having submitted their response online.  Future 

iterations of the Go Plan Survey could be conducted using tablets or smartphones which would 

allow for real-time tracking of both online and door-to-door enumeration.  An online tracking 

system would allow for real-time updates to City administrators, and it would make transferring 

areas between enumerators very simple. 

 

Extending Enumeration 

Initially, it was anticipated that a 10-day window would be sufficient for enumeration.  Given a 

sufficient number of well-trained enumerators 10 days would have likely been sufficient.  

Enumerator attrition, and the addition of new enumerators after enumeration had already begun 

required that the enumeration window be extended for an additional 10 days.  This three-week 

period allowed enumerators enough time to visit each sampled household on their list on 

multiple occasions, and it allowed for the conversion of several households which had initially 

refused.  Future iterations of the Go Plan Survey should consider a three-week period for 

enumeration to ensure that each sampled household can be visited multiple times, and that 

initial refusals are given the opportunity to convert to responses. 

4.6 Database and database functionality 

The Go Plan Survey questionnaire was accessible to anyone who visited 

www.goplansurvey.com, however, unique identifiers were mailed out to sampled households in 

order to ensure that our sample was identifiable through the online submission process.  These 

same unique identifiers were used by enumerators and left on door hangers for the purposes of 

response tracking.  The online database produced a report of all remaining in-sample responses 

which was used to update enumerators’ area lists of remaining sampled households.  The 

database allowed for multiple responses per unique code in case respondents submitted their 

questionnaire prematurely, and to allow multiple responses per household.  In the case of 

multiple responses, the most complete response was selected, followed by the most recent if 

multiple responses were equally complete.  The same database was utilized for data entry.  The 

http://www.goplansurvey.com/
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system was flexible and relatively easy to use, though some users with an older version of 

Internet Explorer initially had problems, these problems were corrected when they were brought 

to light. 

 

4.7 Treatment of the Sample 

The Civic Address field in Prince Rupert’s Housing Inventory was matched to Canada Post’s 

database for sampled households to include postal codes, but also as a check on the integrity of 

the Housing Inventory.  A relatively small subset of addresses in the Housing Inventory could 

not be matched to Canada Post’s database, and for those households, a google maps search of 

the civic address was utilized to assign a postal code to the address, and the civic address was 

used as the mailing address.  After the mail-out was processed by Canada Post a set of 120 

mail-outs were returned to the City.  Some of the mailouts were marked “Vacant” or “No Such 

Address” though many were returned without a clear reason.  A preliminary sample of returned 

mailouts clearly demonstrated that often the households were not necessarily vacant even when 

marked vacant by Canada Post, and a many of the addresses marked “No Such Address” were 

indeed households located at the specified address.  For that reason, Canada Post’s rationale 

for returning the letters was not of an acceptable quality to provide input into our data collection 

effort.  All returned mailouts were sent out with enumerators to verify if indeed the address was 

vacant or non-existent. Enumerators were trusted to evaluate whether or not buildings were 

vacant or addresses from the Housing Inventory were incorrectly labelled.  Enumerators were 

unable to easily determine whether or not apartments or row houses were vacant as the 

external appearance of these building types is less reliable in terms of making an appraisal of 

their occupancy. For that reason, CMHC’s rental market statistics were utilized in the calculation 

of apartment and row house vacancy rates for the purposes of calculating population-related 

variables. 

 

Civic addresses that were confirmed to be incorrect (“No Such Address”) numbered 56 in-

sample.  These were treated as being representative of a true address in the Housing Inventory, 

with the incorrect civic address in the record.  These addresses were simply removed from the 

sample, but not deleted from the total count of dwellings for the computation of the population 

estimate.  That is, they were treated as an existing dwelling for which we had an incorrect 

address. 

The vacancy rate for detached single family dwellings necessarily came from the vacancy rate 

estimated in the sample.  CMHC does not compute a single family dwelling vacancy rate so the 

best alternative is to use the vacancy rate based on sample data.  Detached single family 

dwellings are also easier to evaluate in terms of their occupancy from the doorstep, as 

compared to apartments and row houses thereby making the sample-based vacancy rate for 

single family dwellings more reliable than it would be for other housing types. 

Quality Assurance 

Follow up phone calls were performed to a sub-sample of households that provided contact 

information to ensure that enumerators had accurately captured questionnaire responses.  The 

data were found to be of consistent high quality. 
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4.8 Sample Size Calculation 

Prior to any sample-based data collection effort, a sample size calculation is required.  Given 

that our primary statistic of interest is the total population of Prince Rupert, and the shadow 

population living in Prince Rupert, we focused our sample size calculations on these statistics.  

Additional calculations were computed for categorical questions, generally yielding results with a 

similar or smaller sample size requirement. 

 

We expected that the distribution of shadow people per household (i.e. the chance that any 

given household contains shadow people, and how many), depends substantially on the type of 

housing. For example, since these people will be renting on short terms, we would expect them 

to take housing amenable to short term dwelling, such as apartments, multiplexes, and row 

houses. Likewise, we would expect to find relatively few shadow people living in housing types 

related to ownership rather than rental, such as single detached homes (excluding basement 

suites) and mobile homes. 

 

We also expected to find members of the shadow population more readily in market-priced 

housing, rather than social housing. This expectation is based on the assumption that shadow 

people have permanent homes elsewhere and are in Prince Rupert specifically because they 

have well-paying jobs, thus they would be unlikely to qualify for social housing. Also, shadow 

people are assumed to have been in the community for a shorter time than other residents, and 

thus may not have had the time necessary to acquire social housing even if they did qualify. 

 

Based on these assumptions, we partitioned the 5407 households of Prince Rupert in our 

database into the following 8 strata: 
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Table 20 - Households by initial stratum 

Housing Type Number  Proportion  

Apartments (market) 895   16.6%  

Apartments (Social housing) 122 2.3%  

Mobile or Movable Homes 98 1.8%  

Triplex or Fourplex Homes 41  0.8%  

Row houses (Private market) 210  3.9%  

Row houses (Social housing)  140  2.6% 

Semi-detached or duplex homes 268 5.0%  

Single Detached Homes 3633  67.2%  

 

Except for 1 duplex home that was social housing, all duplexes are market homes. All mobile, 

mutliplex, and single detached homes are also market homes. 

 

To determine the appropriate sample size, we simulated a large number of scenarios under a 

range of possible conditions. 

 

In the first round of simulations, we examined all 20 combinations of the follow scenarios, and 

simulated samples of 400-2000 households to see the range of population estimates we could 

expect. In the second round of simulations, we narrowed our focus to scenarios 2a-d and 3a-d 

from Tables 27 and 28, and the sample sizes to 600-1200 households. 
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Table 21 - Probability of Shadow Population by Housing Type – Five Scenario Types 

Housing 

Scenario 

Market 

Aprmt  

Social 

Aprmt 

Mobile Multiplex Row 

(Market) 

Row 

(Social) 

Duplex Single 

Detach 

# 1 .00 .00 .00 .00 .00 .00 .00 .00 

# 2 .05 .00  .00 .05  .05 .01 .02 .02 

# 3 .10 .00 .00 .10 .15 .02 .05 .05 

# 4 .20 .00 .00 .20  .20 .05 .10 .08 

# 5 .25 .00 .05 .25  .30  .05  .15 .12 

 

Table 22 - Distribution of Shadow Population – Four Scenario Types 

Scenario Shadow people in household, if any 

a  1 shadow person   

b 1.5 on average (67% chance of 1, 22% chance of 2, 7.5% chance of 3, 0.5% 

chance of 4 or more) 

c 2 on average (50% chance of 1, 25% chance of 2, 12.5% chance of 3, 12.5% 

chance of 4 or more) 

d 2.5 on average (40% chance of 1, 24% chance of 2, 14.4% chance of 3, 21.6% 

chance of 4 or more) 

 

These scenarios were informed by the literature of shadow population surveys in Fort 

McMurray6. However, direct translation of shadow population estimates was impossible 

because many such people in Fort McMurray lived in work camps. 

 

For each scenario, we assume the given distribution of shadow people, and the distribution of 

non-shadow people per household given for British Columbia in the 2011 National Housing 

Survey7 [3: Statistic Canada 2011]. The census population size of Prince Rupert, and our own 

                                                
6 Shadow Populations in Northern Alberta. Part 1 - Quantification 
Prepared for the Northern Alberta Development Council, Mary Joan Aylward 
July 2006 http://www.nadc.gov.ab.ca/Docs/Shadow-Populations.pdf  
Shadow Population in Alberta Alberta Office of Statistics and Information 
https://osi.alberta.ca/osi-content/Pages/ShadowPopulationinAlberta.aspx 
7 Statistics Canada: National Housing Survey http://www.statcan.gc.ca/tables-tableaux/sum-
som/l01/cst01/famil53a-eng.htm 
from this we infer 28.29% of households of have 1 person, 34.75% have 2, 14.97% have 3, and 
so on. 

http://www.nadc.gov.ab.ca/Docs/Shadow-Populations.pdf
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database of houses together indicate that this is a reasonable distribution to use for a non-

shadow population. 

 

We took 10,000 simulated samples per scenario and estimated the total population size and 

shadow population size from each one using the Horvitz-Thompson estimator8, which is the 

standard estimator for stratified samples. We took the middle 95% of each set of simulations to 

be the 95% confidence interval of the total population that we could expect from such a sample. 

 

Ultimately, we decided 800 responses would suffice, and surveyed 1,284 households, expecting 

a response rate of 80% and wishing to more heavily sample key housing types to further 

improve our estimate. The Horvitz-Thompson estimator of population size accounts for 

oversampling of known strata, so oversampling in this way is not expected to introduce bias into 

the estimate. 

 

                                                
8 Horvitz-Thompson Estimator of the Population Total. As found in page 204 of Sampling by 
Steven K. Thompson.  


