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About This Report 

This report provides information on the implementation and results of the first-ever 
independent, survey-based enumeration to directly evaluate the accuracy of the U.S. Census 
Bureau’s population totals for a subset of census blocks across California. To ensure that 
California has accurate and detailed demographic data, the state contracted with the RAND 
Corporation to conduct a survey-based enumeration and statistical analysis, to determine the 
efficacy of using administrative records for small-area population and housing estimates, and to 
help measure the effectiveness of California Complete Count—Census 2020 outreach efforts. 
This report summarizes the findings for the first two goals. To accomplish these goals, we 
conducted the California Neighborhoods Count, which included in-person block observation, 
address listing and canvassing, and survey enumeration of 173 blocks located in 43 counties 
throughout the state. A separate appendix, available at www.rand.org/t/RRA2028-1, contains 
supplemental tables with related population and characteristic estimates across these 173 blocks.  

The intended audience for this report includes California’s and other states’ demographic 
research units, survey researchers, and statisticians and demographers who are interested in the 
use of data sources and methods for population and characteristic imputations. Because the 
coronavirus disease 2019 (COVID-19) pandemic introduced numerous data collection 
challenges, researchers and survey managers might be particularly interested in how we pivoted 
to engage in virtual training of field workers, social distancing practices, safety protocols, 
nonresponse conversion approaches, and use of administrative records and imputation strategies 
for individual counts and characteristic imputations. 

The study was sponsored by California Complete Count—Census 2020 and administered by 
the California Department of Finance.  

Community Health and Environmental Policy Program 
RAND Social and Economic Well-Being is a division of the RAND Corporation that seeks to 

actively improve the health and social and economic well-being of populations and communities 
throughout the world. This research was conducted in the Community Health and Environmental 
Policy Program within RAND Social and Economic Well-Being. The program focuses on such 
topics as infrastructure, science and technology, community design, community health 
promotion, migration and population dynamics, transportation, energy, and climate and the 
environment, as well as other policy concerns that are influenced by the natural and built 
environment, technology, and community organizations and institutions that affect well-being. 
For more information, email chep@rand.org. 

http://www.rand.org/t/RRA2028-1
mailto:chep@rand.org
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Summary 

Motivation 
The U.S. Constitution mandates that the federal government count all persons living in the 

United States every ten years. This decennial census, conducted by the U.S. Census Bureau, is 
critical to states because its results are used to reapportion seats in the U.S. House of 
Representatives; guide state and local redistricting; and form the basis for allocating federal 
funds, such as those used for schools, health services, child care, highways, and emergency 
services. To facilitate an accurate and complete count, state and local officials often form 
Complete Count Committees to provide information to the U.S. Census Bureau on new housing 
and to engage in outreach activities to promote participation in the census. State and local 
stakeholders have long-standing concerns about an undercount and about the accuracy of census 
data. These concerns were heightened leading up to the 2020 enumeration because the Trump 
administration sought to reinstate a question asking respondents whether they are U.S. citizens, 
which many researchers have suggested could negatively influence the quality of the census, 
including by reducing rates and accuracy of responses.  

In response to these enduring concerns, the California Complete Count (CCC)—Census 2020 
and the California Department of Finance contracted with the RAND Corporation and the 
University of California—Los Angeles’s California Center for Population Research to conduct 
the first-ever independent, survey-based enumeration for a subset of census blocks across the 
state. The goal of our study was to produce parallel estimates of the U.S. Census Bureau’s 
population and housing unit totals at geographic levels lower than the state or county level, 
employing the same items as the census and using enhanced data collection strategies and 
exploration of imputation methods. 

Methods 
The California Neighborhoods Count (CNC) is a survey, conducted between 2019 and 2020, 

of a sample of 173 blocks located in 43 counties throughout the state. The CNC was conducted 
in three phases: (1) an in-field block observation of the 173 blocks during December 2019, (2) an 
address-listing phase to list all housing units and their corresponding addresses in the first quarter 
of 2020, and (3) an enumeration phase from spring through December 2020 to collect the same 
household demographic characteristics as those on the decennial census form. The survey was 
made available in nine languages and was fielded via web, mail, computer-assisted telephone 
interviewing, and computer-assisted personal interviewing. 

Although the CNC was intended to largely replicate data collection processes used by the 
U.S. Census Bureau within reason and within resource constraints, there were four main 
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differences between the CNC and 2020 Census operations. First, the U.S. Census Bureau 
reengineered its address-canvassing approach for the 2020 Census, in which in-office address 
canvassing included continuous updates to the U.S. Census Bureau Master Address File several 
years prior to the 2020 Census. In-field address canvassing subsequently verified the remaining 
35 percent of addresses that were not able to be updated or verified through in-office address-
canvassing operations. In contrast, the CNC team undertook a completely in-person physical 
address-listing operation that included interviews with residents to inquire about multifamily 
units and accessory dwelling units, door-to-door verification of each structure on the block, and 
the addition of new addresses and housing units. A second difference between the CNC and 2020 
Census operations was the two opportunities that the CNC had to collect survey responses on the 
total number of household residents: (1) during the address-listing phase, through surveys of 
residents; and (2) during the enumeration phase. Address-listing data could therefore be used to 
inform total population estimates and imputation approaches. The third main difference was the 
amount of time between the address-canvassing operations and the enumeration operations. 
Lastly, the CNC made more attempts than the 2020 Census did to contact households after the 
initial contact attempt, including up to 11 phone calls and up to eight in-person visits. 

Although the CNC team invested heavily in on-the-ground efforts to encourage self-response 
and proxy response, we were unable to collect information from many eligible households. To 
address missing data, we considered a wide variety of potential imputation models. We selected 
random forest imputation that produced population estimates closest to the 2010 Public Law 94-
171 (PL94) counts after applying a statewide inflation factor from 2010 to 2020. We used a 
staged imputation approach to estimate population totals and demographic characteristics for 
households with missing data. Our strategy made use of a variety of data, including 
neighborhood-level data collected as part of the block observation phase, housing unit–level data 
collected as part of the address-listing phase, real estate tax determination data, voter registration 
data, and Medi-Cal Eligibility Data System data. To improve the quality of our race/ethnicity 
imputations, we used a tool called Bayesian Improved Surname Geocoding (BISG). We then 
compared our estimates with the counts made available in the 2020 Census PL94 tables for each 
of the 173 sampled blocks. 

Key Findings 
In spite of the challenges that faced many parts of California in 2020, including heat events, 

wildfires, civil unrest, and the coronavirus disease 2019 (COVID-19) pandemic, the CNC 
achieved a 54-percent partial response rate (i.e., households provided enough information to 
determine the total number of residents (TNR) but not necessarily their demographic 
characteristics) and a 39-percent full response rate (i.e., households provided both the TNR and 
their demographic characteristics). This low response rate is likely due to the voluntary nature of 
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our study relative to the mandatory nature of the decennial census, which has greater outreach 
efforts, a larger workforce, and other resources. 

Our study identified 5 percent more housing units than the census. We 23,929 housing units 
in the CNC, compared with 22,668 housing units that were identified in the 2020 Census. The 
CNC identified fewer housing units than the census in only five of the counties that included 
study blocks, and it identified more housing units in 32 of the counties that included study 
blocks. The CNC study invested heavily in on-the-ground efforts, and the housing unit count 
does not require statistical adjustment for nonresponding households, so we are most confident in 
our count of housing units. Although expensive, investment in in-field address-canvassing 
efforts, especially in some areas (e.g., with older or more-complex housing arrangements), might 
be one option to explore in the future census efforts. Because an accurate count of eligible 
housing units is needed to calculate response rates, shortcomings at this stage have implications 
for calculating valid response rates, as well as the potential to result in undercounting the 
population if housing units are missed. 

The difference between the CNC and census counts of housing units did not translate into 
consistently higher population estimates in the CNC. The block-level CNC estimates and census 
counts are generally similar. Overall, the CNC estimated around 3 percent fewer individuals 
(51,812) than the census counted (53,295). As noted above, our population estimates required 
statistical adjustments (assisted by administrative data) for the nearly 50 percent of housing units 
that did not respond to the CNC survey, so we have lower confidence in these numbers than in 
the housing unit counts.  

We offer suggestive evidence that the CNC estimated fewer Asian individuals than were 
counted in the 2020 Census, which aligns with national findings from the Census Post-
Enumeration Survey and estimates from the California Department of Finance. However, 
because of the low response rates and the lack of available additional high-quality administrative 
data to supplement data used for our imputation methods, we cannot establish whether there was 
an undercount or an overcount of subgroups within the 173 blocks we surveyed in California. 
We found BISG to be a potent tool for augmenting survey responses when imputing missing 
race/ethnicity information. Using this methodological tool allowed us to supplement survey data 
with administrative sources of information that include names, but not race/ethnicity 
information. Moreover, given the relatively high rates of missing data in many blocks, we found 
substantial sensitivity of the resulting estimates to the statistical model used to impute missing 
data. Given the evolving efforts of the U.S. Census Bureau to provide high-quality data while 
facing pressures about costs, a fuller in-field address-canvassing operation, a shorter amount of 
time between phases, and additional statistical imputation methods could inform future census-
related collection and processing efforts, including similar-sized surveys, such as the Census 
Post-Enumeration Survey. 
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Study Limitations  
Our study faced several limitations that should be acknowledged. Compared with the CNC, 

the decennial census has greater name recognition and resources to be able to mobilize a large 
workforce and infrastructure to carry out an extensive set of operations in the years leading up to, 
and during, the census. Although the CNC was designed to replicate many processes employed 
by the census, our study focused on 173 blocks and relied on voluntary participation, while the 
census is mandatory and has larger geographic coverage. Because of time and resource 
constraints, we did not attempt to list unhoused individuals (e.g., in targeted nonsheltered 
outdoor locations), and our inability to collect reliable survey information from group quarters 
(such as nursing homes and college dormitories) required us to combine our CNC estimates with 
the census’s group quarter data. We also did not have the same level and extent of access to 
administrative records as the census to assist with operational processes, including imputation 
approaches. The unprecedented events of 2020—including wildfires and resulting poor air 
quality; heat events; civil unrest; and, most significantly, the COVID-19 pandemic—created 
significant challenges to the implementation of the CNC survey, including an increase in staff 
turnover, reluctance by residents to complete the survey in person with a field interviewer due to 
COVID-19 concerns, a significant outlay of resources to purchase materials to protect field staff 
(e.g., face masks, face shields, hand sanitizer), the inability to access a large number of secure 
buildings and gated communities in many of our selected blocks, and the need to delay and then 
extend the overall data collection period to maximize response rates. In response to these 
challenges, we adapted our training protocols to be able to conduct interviewer training remotely, 
adjusted our telephone center operations to allow telephone interviewers to securely conduct the 
interviews from their homes, implemented strategies to reduce staff turnover while increasing 
productivity, and offered multiple incentive structures to facilitate self-response. 
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1. Introduction 

Background 
The U.S. Constitution mandates that the federal government count all persons living in the 

United States every ten years in years ending with zero. This decennial census, conducted by the 
U.S. Census Bureau, is critical to states because its results are used to reapportion seats in the 
U.S. House of Representatives; guide state and local redistricting; and form the basis for 
allocating federal funds, such as those used for schools, health services, highways, child care, 
and emergency services. Redistricting relies on census block–level population counts provided in 
the Public Law 94-171 (PL94) tables, which break out counts based on race/ethnicity and 
population over 18 years old.  

One key challenge facing the U.S. Census Bureau is the potential for undercounting certain 
population groups. This is especially challenging in California, the most populous U.S. state. 
Compared with other states, California has a disproportionate number of residents who are 
considered traditionally hard to count; these individuals include foreign-born residents, recent 
migrants, homeless individuals, renters, individuals living in homes without a broadband 
subscription, people living close to or below the poverty line, and children younger than five 
years old. 

California Complete Count (CCC) was designed to promote awareness about the census to 
Californians, help inform Californians about the privacy of their information, and target the 
hardest-to-count Californians by coordinating the state’s outreach and communication strategy 
among tribal, state, and local governments; community-based organizations; the media; and the 
U.S. Census Bureau.  

To ensure that California has accurate and detailed demographic data and to help evaluate the 
2020 Census outreach efforts, the state contracted with the RAND Corporation to conduct its 
own survey-based enumeration and statistical analysis and to determine the efficacy of using 
administrative records for developing small-area population and housing estimates. This survey 
effort is called the California Neighborhoods Count (CNC) survey.  

The CNC survey included questions whose responses were provided directly to CCC 
(without RAND analysis) to facilitate any internal evaluations of the effectiveness of the 2020 
Census outreach campaign. The data also could aid in Census 2030 planning efforts and are not 
described in this report. A high-level summary is available at the California Department of 
Finance website (see State of California Department of Finance, undated). 
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Organization of This Report  
Chapter 2 describes the sampling and survey approach. Chapter 3 provides information on 

response rates and describes our approaches for imputing data for nonresponding households. 
Chapter 4 presents comparisons between the CNC and 2020 Census counts of housing units and 
between the CNC population estimates and the census population counts. These results can be 
supplemented with the block-level comparisons of the CNC and census counts in the separate 
appendix, available at www.rand.org/t/RRA2028-1. Finally, Chapter 5 contains a summary and 
conclusions.  
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2. Sampling and Survey Methods 

Introduction 
This chapter describes the study’s sampling approach, including the survey stratification and 

the oversampling of blocks with characteristics that were deemed to be of high importance. The 
chapter also describes the CNC’s survey methodology, including the initial address-canvassing 
phase and the enumeration and follow-up methods.  

Sampling Methods 
The key goal guiding our sample design for the CNC was to select approximately 25,000 

housing units so that, once they were enumerated, we would obtain a sample that would reflect 
the state’s rich geographic and demographic diversity and that would permit the evaluation of 
small-area population estimates produced from the 2020 Census. The primary sampling unit for 
the CNC is the census block, which is the lowest level of geography for which the U.S. Census 
Bureau provides publicly available population counts. Census blocks are delineated by visible 
features, such as streets, roads, streams and other bodies of water, and railroad tracks, and by 
nonvisible boundaries, such as selected property lines and city, township, school district, and 
county limits. In suburban and rural areas, census blocks may be large, irregular, and bounded by 
a variety of features. In remote areas, they can cover hundreds of square miles. Consequently, the 
population counts of block residents can range from zero to several hundred. In terms of 
geographic levels used to organize census operations, census blocks are nested within census 
block groups, which in turn are nested within census tracts. In 2010, there were 710,145 census 
blocks in California. These blocks make up the population frame from which our sample was 
drawn. 

To ensure geographic diversity, we sought a sample that would capture a high level of 
environmental variation in terms of land cover and climate. For example, it was important to 
include enough census blocks located in rural mountainous areas, dense urban areas, and wooded 
suburban areas to permit the California Department of Finance to calibrate models that relate 
nighttime light reflectance to population density. To ensure demographic diversity, we sought a 
sample that would facilitate the construction of representative populations on the basis of age, 
sex, race, and ethnicity. To meet these dual goals, we designed our sample to include two 
complementary sets of sampling strata: a set of geographic strata and a set of demographic strata.  

The common starting point for both the geographic and demographic strata is a division of 
the state into seven thematic regions: the North Coast, the Northern Interior, the Eastern Sierra, 
the Central Coast, the San Joaquin Valley, Southern California, and the Inland Empire/South 
Desert. A variety of official and unofficial schemes for defining regions have been used for 
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various purposes across the state. For example, the California Public Utilities Commission uses a 
scheme that divides the state into nine regions, while CCC divided the state into ten regions. For 
the CNC, we arrived at seven regions after reviewing multiple schemes used for other state 
government purposes and identifying regions that approximated the National Oceanic and 
Atmospheric Administration’s climate zones but were contiguous and rectified to county 
borders.  

To draw from the geographic sampling frame, we created strata by interacting the seven 
regions with 15 consolidated land-cover classifications defined by the European Space Agency 
(e.g., grassland, shrubland, urban area). Theoretically, this could produce up to 105 potential 
strata. However, we identified only 57 unique strata because not all land-use types were present 
in each region.  

To draw from the demographic sampling frame, we first identified five major cities to 
include alongside the original seven regions to ensure that we would be sampling census blocks 
from the major population centers of the state. These cities were Los Angeles, Sacramento, San 
Diego, San Jose, and San Francisco. We used city boundaries to distinguish each city from the 
rest of the region within which it is located. Adding these five cities to the original seven regions 
resulted in 12 mutually exclusive and exhaustive areas spanning the entirety of the state. We 
stratified census tracts in each of these 12 areas using the California Hard-to-Count Index (CA 
Census 2020, undated), which is a summary indicator based on 14 demographic, housing, and 
socioeconomic variables correlated with the difficulty of enumerating different census tracts. 
Each tract in the state is assigned a score on the index, with a higher score indicating that a tract 
is likely to pose significant challenges for enumerators (e.g., large numbers of renters, low 
broadband subscription rates, limited English proficiency among residents). We transformed this 
continuous index into tertiles for each area, resulting in 36 strata. 

In combining the 57 strata from the geographic frame with the 36 strata from the 
demographic frame, we had a total of 93 potential strata. Figure 2.1 depicts the distribution of 
these different strata and their borders. To maximize the number of total census blocks in 
population areas while also including blocks with every possible land-cover type, we identified 
and excluded 22 strata from the geographic frame that had land cover already represented in the 
demographic frame. This resulted in a total of 71 strata from which to draw the sample. For each 
of the 71 strata, we then randomly selected two census blocks, where a block’s probability of 
selection was proportional to the block’s share of the state’s total housing units in the public 
extract of the 2019 U.S. Census Bureau Master Address File. Because we were most concerned 
with validating the hardest-to-count blocks, we oversampled these blocks. In particular, we 
sampled four census blocks (instead of two) in the demographic frame strata defined by the 
tertile with the highest scores on the California Hard-to-Count Index. This initial sample draw 
produced 173 census blocks: 70 blocks in the geographic frame and 103 blocks in the 
demographic frame. We note that this sampling approach might be imperfect. For example, 
blocks that had no eligible housing units in 2019 but had eligible blocks on Census Day (April 1, 
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2020) would be excluded. However, because block-level comparisons are our primary focus, this 
potential shortcoming in the sampling probabilities is not a major concern.  

Figure 2.1. Development of Strata for the Geographic and Demographic Sampling Frames 

 
 

Given the extensive preparation required for data collection, the initial sample was drawn 
using the 2010 Census block designations because the block boundaries for the 2020 Census 
were not yet available. Once the new block boundaries were made available, we made some 
adjustments to the sample. First, if a 2020 block shared the same Federal Information Processing 
Standards (FIPS) code as the originally selected 2010 block, then we used the new block. In most 
of these cases, the 2020 boundaries were the same as the 2010 boundaries. Second, if a 2010 
block did not have a match (based on FIPS code) in the 2020 file, then we mapped and reviewed 
blocks to identify the FIPS code (or codes) of the new matching block (or blocks) containing the 
2010 block. In many cases, block changes consisted only of modifications to include or exclude 
roads, and blocks could be easily identified by a spatial overlay. If a block was merged and 
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enlarged, then we incorporated the additional area and estimated housing units into the sample. 
Lastly, in several cases, proposed blocks sampled according to 2010 Census boundaries were 
subsequently split into multiple blocks based on new boundaries that were updated for the 2020 
Census, all of which were enumerated by the CNC team. These blocks are 060952527021000 
(split into 060952527021010 and 060952527021001); 060190064042025 (split into 
060190064072036 and 060190064072048); 060650513002004 (split into 060650513011015 and 
060650513012001); 060730101092008 (split into 060730101092011, 060730101092008, and 
060730101092012); 060372641021000 (split into 060372641022000 and 060372641021001); 
060730093043001 (split into 060730093082000, 060730093082001, and 060730093083000); 
060590320112004 (split into 060590320112005, 060590320112004, 060590320112006, and 
060590320112007); 061110056001038 (split into 061110056023001, 061110056023000, 
061110056022019, and 061110056023006); and 060610210352003 (split into 
060610210482000 and 060610210481002). For these, we report population estimates and PL 
counts that sum across all of the 2020 Census blocks within the sampled block. Each of these is 
considered a single block in our summaries. 

Survey Methods 
Data collection for the CNC was structured around three distinct, sequential phases. In the 

first phase, we undertook block observations, which included a physical visit to each of our 
sampled blocks to verify block boundaries and identify potential challenges that could impede a 
successful enumeration. In the second phase, we conducted a complete address listing of each 
block. This entailed physically canvassing each block to identify and document every single 
housing unit and its corresponding address. In the third phase, we attempted to undertake a 
complete enumeration of all of the residents living in each housing unit identified during the 
address-listing phase. In this section, we first describe our preparation for the data collection and 
then provide an overview of these three phases.  

Preparation for Data Collection 

The 173 blocks in the sample selected for this study were located in 43 counties throughout 
the state. In preparation for the CNC survey, address-listing, and canvassing tasks and to more 
efficiently manage data collectors and reduce travel costs, we divided the sampled blocks into 
four geographic regions that encompassed blocks within reasonable proximity to one another. 
Each region was worked by a team of eight to ten data collectors and one field supervisor. To 
balance the workload across regions, we took into account the estimated number of housing units 
in each block (based on counts from the 2019 Master Address File, since this work took place in 
2019) such that each region included approximately the same estimated number of housing units 
(although not the same number of blocks). Region 1 consisted of blocks in the Sacramento and 
Fresno areas, Region 2 consisted of the San Francisco Bay Area and the northern counties, 
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Region 3 consisted of the Los Angeles region and northern parts of Orange County, and Region 
4 consisted of the San Diego area and the southern parts of Orange County. Note that the 
designation of these regions was done for operational and logistic considerations of enumeration. 
They are not the same as those used to draw the sample. 

Study Promotion and Community Outreach 

Contacting Law Enforcement 

Starting in August 2019, we identified all of the law enforcement agencies with jurisdiction 
in our sampled blocks and created a list with the contact information for the public information 
officer or community outreach department (or both) for each entity. In November 2019, we 
mailed each law enforcement agency a notification letter, a letter of support from the state of 
California, and a study brochure (see Appendix E) to let them know (1) that RAND data 
collectors would be working in a sample of blocks in their area, (2) the dates on which the data 
collectors would be present, (3) a description of the uniforms and identification cards that RAND 
staff would be wearing, and (4) whom they could contact with questions or concerns. The goal of 
the letter was to alert law enforcement entities of our presence in their areas in the event that they 
received calls from members of the public about our presence. Many of the law enforcement 
agencies that we contacted reached out to us to thank us for alerting them to our presence and to 
let us know that they would notify their patrols as to our presence in the area to avoid contact 
between our data collectors and their law enforcement agents. In addition, several agencies 
posted information about our study on their Facebook pages or requested electronic copies of the 
study brochure in order to post it on their community virtual bulletin boards. 

Contacting Property Managers, Landlords, and Homeowner Associations 

We used publicly available information (including Google street view maps) to compile a list 
of all of the secure buildings and gated communities in our sampled blocks and to gather the 
names and contact information of the property management companies, landlords, and 
homeowner associations responsible for managing these properties. In November 2019, we 
mailed a study notification letter, a letter of support from the state, and a study brochure to each 
of the contacts identified to provide them with information about the study, to ask for permission 
to access their building or community and alert residents that RAND data collectors might knock 
on the door, and to provide information on whom to contact with any questions or concerns.  

Outreach to Community-Based Organizations 

Starting in fall 2019, we began to collaborate with CCC to identify and meet with community 
partners working with CCC in the areas where our blocks were located to raise awareness about 
our study. CCC was the organizational arm of the state’s promotional efforts to raise awareness 
of and encourage participation in the 2020 Census. Of particular relevance to the CNC, CCC 
organized a broad team of community-based organizations all across the state to promote the 
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2020 Census through door-to-door canvassing and presentations at local events. We gave an 
overview of the study to the staff involved with these outreach efforts and provided them with a 
short script briefly describing the CNC that they could incorporate into their promotional pitch.  

Media Outreach 

To promote the study and establish credibility with the public, RAND issued a press release 
about the study in October 2019. Following the press release, we fielded inquiries and gave 
interviews to local news organizations, and our study was featured in a National Public Radio 
story in January 2020. 

Field Supervisor Recruitment and Training 

Starting in November 2019, RAND began recruiting field supervisors and field staff to work 
on the address-listing phase of the study. Four experienced field supervisors were hired in 
December 2019 and were invited to come to RAND’s headquarters, in Santa Monica, California, 
for a one-week, in-person training. Training involved a variety of topics, including map reading, 
block observations, address-listing procedures, the software and hardware that would be used for 
address listing, quality assurance, field safety, and field validation.  

Data Collection Methods 
As described earlier, implementation of the CNC involved three phases of data collection. In 

this section, we describe the activities conducted during each phase. 

Phase 1: Block Observations 

In preparation for the listing of addresses in the sample of blocks selected for the study, the 
four field supervisors were tasked with driving to each of the blocks in their assigned regions to 
conduct in-person observations of the blocks. The purposes of the block observations were to 
familiarize the field supervisors with each of the blocks in their assigned regions, verify block 
boundaries, identify the most-appropriate starting points for address listing, identify and describe 
any group quarters (such as nursing homes and college dormitories) located on the blocks, and 
confirm or identify secure buildings and gated communities on the blocks. Appendix A shows 
the block observation form. When possible, field supervisors were instructed to contact the 
management at these properties and verify (or obtain) the contact information for the property 
managers or landlords. The block observations allowed us to systematically gather information 
that would help inform logistics and block assignments and prepare data collectors for working 
those blocks. Field supervisors each completed an electronic form that collected information on 
the block boundaries; the key characteristics of the block (block type, land use, type of housing 
stock, conditions on the block); access issues; safety issues; the presence of homeless people, a 
neighborhood watch, private security, or police patrols on the block; languages spoken on the 
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block; types of parking available; convenience stores, gas stations, and food establishments in 
the area; and any other issues that could affect the address-listing or enumeration phases (e.g., 
new construction, areas affected by wildfires). Block observations were conducted during 
December 2019 on all 173 blocks in the sample. 

Phase 2: Address Listing  

The goal of the address-listing phase of the project was to create a complete, independent list 
of all housing units and their corresponding addresses on each of our sampled blocks. In doing 
so, we mimicked the address-listing operations used by the U.S. Census Bureau in previous 
decennial censuses. In what follows, we describe the form that address listers completed for each 
address, the use of this information for updating the maps for our sampled blocks, the 
recruitment and training of staff, the methods used during data collection, quality control 
measures, and a summary of the results from this phase of the project.  

The Address-Listing Form 

The protocol for the address-listing phase was designed so that the address lister could enter 
data about a housing unit directly into a map interface that would automatically geocode its 
location. To facilitate this, the electronic form was programmed using ArcGIS mapping software 
for an iPhone 8. The codebook for this form is provided in Appendix B. The form required the 
address lister to confirm or update the address for each structure on the block and code the 
structure type, the housing unit type, whether the housing unit appeared to be occupied or vacant, 
other housing unit characteristics (e.g., the presence of a driveway; the number of cars in the 
driveway; evidence of children living in the household, such as toys, children’s bicycles, or 
basketball hoops in the yard), and for-sale or for-rent signs. If the address lister was able to speak 
to an adult resident of the household, they attempted to find out the number of people living in 
the household; whether there were any accessory dwelling units (ADUs) in the same parcel; the 
first and last name, gender, and preferred language of the head of the household; and their phone 
number. In addition, the address lister had to record the date and time the address was listed, the 
number of attempts required to list the household, and whether they were able to speak to an 
adult resident or a proxy (such as a neighbor).  

Updating Block Maps 

Software installed on the smartphone assigned to each address lister enabled the address 
lister to pull up and update electronic versions of the satellite-generated images of blocks in real 
time. In addition to completing the address-listing form, the address lister was required to record 
the geographic coordinates for each address (latitude and longitude), add or update the location 
of a structure on an electronic version of the block map, and update the status of each icon 
depicting a structure to indicate whether the structure had been listed or not.  
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Staff Recruitment and Training 

In December 2019, we recruited 40 candidates from communities near our sampled blocks 
for the address-lister position and invited them to participate in a one-week, in-person training at 
RAND’s Santa Monica office during the second week of January 2020. To be hired as address 
listers, trainees were required to pass reference and background checks, attend all of the training 
sessions, and successfully complete training to RAND’s satisfaction. Before the training, we 
shipped each trainee a hard copy of an address-listing manual prepared by RAND. The manual 
included the protocols and procedures for the listing of structures on a block, use of the hardware 
and software for the address listing; data transmittal; data safeguarding; handling of adverse 
events; field safety; administrative issues, such as timekeeping and mileage reimbursement; and 
quality assurance protocols and procedures.  

The training of address listers involved classroom-style lectures using Microsoft PowerPoint 
presentations, demonstrations on the use of the hardware and software for address listing, hands-
on practice in groups and pairs, field practice, quizzes, and a final evaluation. Topics covered as 
part of the training included reading block maps, identifying block boundaries, identifying the 
starting point for listing, and listing all of the structures on a block (residential, commercial, 
group quarters, or other). We also reviewed the process by which an interviewer needed to 
update or add an icon indicating a structure on an electronic version of the block map, the 
electronic form used to record the address for each structure on a block, the final disposition 
codes for each address listed (for both residential and nonresidential housing units), and 
protocols for handling census blocks that had changed since 2018. An important part of the 
training covered how to look for signs that a dwelling was occupied and whether there were 
children living in the household, as previous research has shown that children, especially those 
aged 0–4, are less likely than adults to be included in the enumeration of residents in a household 
(Decennial Statistics Studies Division, 2017). In addition, data collectors were trained to identify 
signs of a separate dwelling unit within the same structure or land parcel by looking for more 
than one doorway or mailbox, multiple trash or recycling bins, or multiple electricity meters. 
Data collectors were instructed to walk around the perimeter of a property (when possible) to 
look for signs of a separate dwelling unit that might be at the back of a property (such as a garage 
apartment or a “granny flat”) or some other type of ADU on the same parcel. The training also 
covered the handling of secured buildings; field safety; and interacting with housing unit 
residents, building managers, and community gatekeepers.  

An invaluable part of training involved giving trainees the opportunity to practice address 
listing with real households on census blocks not selected for the study that are located in the 
Santa Monica/West Los Angeles area. Teams of three trainees and one trainer were assigned a 
practice block and instructed to follow the protocol for address listing and then transmit the data 
to RAND. This field practice allowed us to assess each trainee and determine whether they were 
ready to go out in the field or required additional training. It also revealed key concepts and 
procedures that needed reinforcement and additional review. Throughout training, data collectors 
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were assessed via quizzes, in-classroom exercises, and observation during practice sessions both 
in the office and in the field. At the end of the training, all data collectors were required to 
complete a final assessment designed to test their knowledge of protocols and procedures; their 
ability to read a census block map; and their ability to correctly canvass a census block, 
including identifying and listing all residential housing units (including unpermitted structures or 
ADUs that might represent separate residential housing units at a given address or parcel). 

Address-Listing Methods 

The listing of residential housing units took place between January 14 and March 13, 2020, 
and was conducted using an electronic form and an iPhone 8. Prior to going into the field, we 
loaded the most up-to-date block maps available (obtained from the U.S. Census Bureau in 2019) 
and address lists for each of the selected blocks compiled using Pitney Bowes data. Pitney 
Bowes is a commercial data provider that compiles directories. These directories are incomplete 
and are not updated systematically, so we used the list as a starting point for the address listing, 
which our data collectors added to and updated as needed. Prior to starting the listing process, we 
verified block boundaries using Google Maps and the latest TIGER/Line files (which are official 
mapping boundaries maintained by the U.S. Census Bureau) and updated any block maps that 
had changed since the maps were created.  

As part of the listing process, RAND data collectors walked around the block, going door-to-
door in an attempt to verify the street address of each structure on the block, add the address for 
structures not included in the list of addresses from Pitney Bowes, and count the number of 
separate housing units at the same street address or land parcel. Listers also recorded the 
structure type (residential, nonresidential, or group quarters); the type of residential dwelling 
type (e.g., single-family home, duplex, apartment); the presence of a garage or driveway; the 
number of cars in the garage or driveway, if there was one; any indication that children might be 
living at the address; and for-sale or for-rent signs or other signs that a home might be vacant. 
Listers also recorded whether they were able to verify this information through observation only 
or by speaking with a housing unit resident or a proxy (e.g., a neighbor). If they were able to 
speak to a housing unit resident, interviewers recorded the person’s gender and the language 
used to communicate. When possible, they also asked the resident for the name of the head of the 
household, their gender, their preferred language, and the total number of people living in the 
housing unit. Before moving on to the next address, the lister gave the resident a copy of the 
study brochure and said they would be coming back at a later time to ask a few more questions 
about the household. Addresses that were duplicates, were nonresidential, or did not exist were 
marked and subsequently excluded from analyses. Because of time and resource constraints, we 
did not attempt to list unhoused individuals living or sleeping in tents, on public property, or in 
targeted nonsheltered outdoor locations (Ward, Garvey, and Hunter, 2022). 

To obtain the most-accurate information possible, data collectors were required to make up to 
three attempts to verify the housing unit information with an adult housing unit resident. If there 
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was no one at home, a lister verified the house or apartment number on the exterior of the 
dwelling. Once data collectors finished listing a block, they circled back to each housing unit 
where they were unable to confirm the address with a resident to see whether there was anyone 
at home who could verify the address. If there was still no one home, the data collectors made a 
third attempt on a different day of the week and at a different time of day to verify the housing 
unit information with a resident. If, after three attempts, a lister was unable to verify the 
information, they relied on the visual verification of the housing unit address (on the exterior of 
the structure) and marked the block as completed. Whenever a lister identified an additional 
housing unit or an address that was not listed, they opened up a new record and entered the 
address information for the newly identified housing unit. In addition, listers verified whether 
nonresidential businesses or other types of structures had any residential housing units on the 
property and recorded observational data to help identify ADUs. Finally, listers recorded any 
issues or problems related to accessing the housing unit (e.g., secured building, gated 
community, guard dogs, gatekeepers), as well as the geographic coordinates of all residential 
housing units listed as part of the address-canvassing process. 

To ensure that all address listers were following protocols and procedures in conducting the 
address listing, field supervisors and managers were tasked with shadowing each of the address 
listers in the field to observe how they conducted the address-listing task. Upon completing a 
field observation, the field supervisor was required to complete an observation form identifying 
strengths and weaknesses and provide feedback and on-the-spot training as necessary. Field 
observations were conducted throughout the address-listing period for all address listers.  

Quality Control 

To evaluate the quality of our listing process, we initially aimed to validate (by relisting) 
approximately 15 percent of the sampled blocks. Field validation of blocks that had been listed 
started in early March 2020 and involved a full or partial relisting of a block by a second data 
collector and then a comparison of housing unit counts between the first data collector and the 
second. In selecting blocks for validation, we first compared our data collectors’ counts of 
housing units in each block with the census counts in the 2019 Master Address File. We 
identified the blocks with the largest differences (either positive or negative) when compared 
with the 2019 Master Address File counts and prioritized validation of those with the largest 
differences. Our goal was to conduct field validation of 15 percent of all listed blocks. However, 
because of the coronavirus disease 2019 (COVID-19) pandemic and the related stay-at-home 
orders issued by the governor of California on March 13, 2020, we were forced to send all field 
staff home and curtail field validation after validating only ten blocks (6 percent of all blocks). 
No major quality issues were identified in the blocks that were relisted for the purpose of quality 
control. 

Because we were unable to complete the field validation of listed blocks, the California 
Department of Finance provided us with an in-office validation tool with a simple interface that 
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enabled us to explore previously collected addresses, edit their locations, and add new locations 
that may have been missed during address listing conducted in the field. This tool allowed us to 
search addresses listed on a block on base maps by ESRI Aerial Mosaic and Bing Quickbird 
Aerial Mosaic and to examine 15-cm aerial images of the block from 2019–2020 made available 
through Hexagon Geospatial. We were able to validate an additional 52 blocks (30 percent of the 
sampled blocks). No major issues were found through the in-office validation, although 25 
percent of the addresses that were validated did require repositioning or editing of the geographic 
address location. 

Results  

The listing of addresses in all 173 blocks was completed well before Census Day, April 1, 
2020. We listed a total of 25,683 addresses across 173 blocks. Of these, 23,670 (92 percent) were 
identified as residential housing units. Among all addresses listed, 89 percent (22,902) were 
addresses found in the list compiled from Pitney Bowes, 8 percent (1,937) were new addresses 
not found in our existing address file, and 3 percent (844) were identified as ADUs located at 
existing addresses. Although address listers attempted to verify addresses and gather information 
about the number of residents in each household from a household resident, they were able to do 
so for only 43 percent of the housing units listed. An address-listing form was completed with a 
proxy (usually a neighbor) for an additional 4 percent of the units listed. The remaining housing 
units were listed through observation only. Challenges to completing an address-listing form 
with a household respondent included concerns about COVID-19, which was starting to spread 
by February 2020; distrust of data collectors (many households refused to provide any 
information or even open the door); and the large number of secure buildings and gated 
communities that address listers were unable to access in many of our selected blocks, 
particularly those in urban areas. 

Upon completion of the address-listing process and in preparation for the implementation of 
the household survey (the third phase of the study), we updated the block maps to indicate the 
location of each residential housing unit identified during the address-listing process and updated 
the address file with the street address for each residential housing unit identified. The address 
file contained relevant notes about each residential housing unit, including the dwelling type; any 
issues related to gaining access (e.g., secured building, gated community, guard dog, an ADU 
located at the back of a property); and, when available, information collected about the 
household from a household respondent, including the name and gender of the head of the 
household and their preferred language. 

Phase 3: Enumeration 

After the completion of the address-listing phase, we prepared to field the CNC survey. The 
CNC survey and enumeration form (see Appendix C) was designed to replicate the federal 
census in order to count every resident in each of the residential housing units identified during 
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the address-listing phase in our sampled blocks. In addition, the survey collected basic 
information on the housing unit and neighborhood quality and included a brief set of questions 
designed to help assess the effectiveness of the CCC effort. In implementing the survey, we 
aimed to avoid interfering with or affecting participation in the federal census. For example, our 
outreach activities through community events and field materials (e.g., mailings and brochures) 
made clear how our survey was different from the 2020 Census. We also waited until mid-May 
2020 to launch the survey in an attempt to reduce overlap with the self-response phase of the 
2020 Census. Subsequently, because of COVID-19 restrictions in place at the time, we 
postponed the start of in-person data collection until early July 2020. While we did not have 
access to information on when and where the federal census would be conducting in-person 
follow-up with households that did not self-respond, we instructed all CNC field staff to alert 
project management staff of any presence of federal census workers in their assigned blocks and 
to avoid working those blocks while federal census workers were present. To our knowledge, 
CNC field activities did not in any way overlap with federal census operations at any point 
during the CNC data collection period.  

Survey Design 

The CNC survey included all of the questions on the 2020 Census form, six items provided 
by CCC to collect information that could be used to evaluate its outreach efforts, and five items 
on neighborhood quality, for a total of 26 survey items. The survey was developed in English 
and then translated into the eight additional languages most likely to be spoken in our sampled 
blocks, according to the five-year estimates from the 2015 American Community Survey (ACS). 
These were Spanish, Mandarin, Tagalog, Vietnamese, Korean, Persian, Russian, and Arabic. To 
translate the survey and related field materials (e.g., advance-notification and reminder letters 
and postcards, frequently asked questions, informed consent documents, study brochures, 
interview scripts), we relied on professional translators who used a “translation by committee” 
approach that involved (1) two forward translations, (2) a review of both translations by a 
bilingual reviewer, and (3) the resolution of any translation issues or differences between the 
forward translations by a committee made up of the translators, the reviewer, and a bilingual 
editor. We used the official translations used by the federal census for the census questions 
included in the survey.  

Data Collection Approach 

The CNC survey was fielded in multiple modes: web, mail, computer-assisted telephone 
interviewing (CATI), and computer-assisted personal interviewing (CAPI). The web and mail 
versions of the survey were available in all nine languages; however, because of budget 
constraints, we limited the CATI and CAPI surveys to English and Spanish. To field the survey, 
we first mailed an invitation letter and study brochure to all residential housing units identified 
during the address-listing phase, inviting these households to self-complete the CNC survey via 
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the web. Households that failed to complete the web version of the survey were mailed a 
reminder letter approximately one week after the invitation letter went out. In addition, if a 
household member had provided a cell phone number during the address-listing phase and had 
given us permission to text them, we sent them a reminder text. Text reminders were sent in 
English, except to households that had indicated during the address-listing process that Spanish 
was their preferred language. Households that failed to complete a web survey were mailed a 
hard-copy mail survey approximately three weeks after the web survey invitation letter was sent 
and a second copy of the mail survey approximately three weeks after that. Second and third text 
reminder messages were sent shortly after each of the reminder mailings. 

In early July 2020, households that failed to complete the survey via the web or by mail were 
routed to either RAND’s Telephone Survey Center for phone follow-up (if we were able to 
obtain a telephone number for the household) or the field for in-person follow-up (in the event 
that we had no phone number for the household). Households that had invalid or disconnected 
telephone numbers and households that we were unable to reach by phone after multiple attempts 
were routed to the field for in-person follow-up. Households that were routed to the field for 
follow-up but failed to complete a survey received a third copy of the mail survey in early 
September 2020. After that mailing, nonresponding households were routed back to either the 
Telephone Survey Center or the field as appropriate, where interviewers continued to attempt to 
complete the CNC survey. Although we had initially planned to close out data collection at the 
end of October, we extended the field period until mid-December in an effort to complete as 
many interviews with as many households as possible.  

Web Survey Data Collection Methods 

The web survey invitation letter and study brochure were printed in English on one side and 
Spanish on the other and included a note that listed the languages in which the survey was 
available. The homepage for the web survey included a drop-down menu that allowed users to 
select their preferred languages. Frequently asked questions were available in all nine languages 
from the survey homepage. 

Mail Survey Data Collection Methods 

Reminder letters (again printed in English on one side and Spanish on the other) were mailed 
with a hard copy of the survey; a copy of the study brochure; and a postage-paid, self-addressed 
envelope. If information on the household’s preferred language was available from the address-
listing phase, then we mailed the household a survey in that language, provided that it was one of 
the nine languages into which the survey was translated. Otherwise, we mailed a hard copy of the 
English version of the survey, along with the study brochure and a form that recipients could use 
to request a copy of the survey in one of the nine languages. 
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CATI Data Collection Methods 

To prepare for phone follow-up with households that failed to complete the CNC survey via 
the web or by mail, we used a commercial address-matching service to obtain telephone numbers 
(both landlines and cell phone numbers) for the housing units in our sample of blocks. We were 
able to obtain telephone numbers for 51 percent of the housing units in our sample of blocks (n = 
12,050 housing units). 

Before conducting each CATI interview, telephone interviewers were required to verify that 
the phone number was associated with the street or mailing address for that housing unit. The 
interview could be conducted with any adult in the household who spoke either English or 
Spanish well enough to complete the interview and who was capable of providing oral informed 
consent. In the event that an appropriate adult was not available, the interviewer scheduled a 
callback appointment for a different time. In the event that the adult respondent or proxy did not 
speak English or Spanish well enough to complete the interview, interviewers were trained to ask 
for another adult in the household who could do the interview. If no one in the household spoke 
English or Spanish well enough to complete the survey, the interviewer attempted to explain that 
they could complete the survey in one of nine languages either via the web or by mail and 
provided (when possible) the URL and personal identification number for the survey. CATI 
interviews took an average of 19 minutes and required an average of two telephone attempts to 
complete the survey. Telephone interviewers made up to seven attempts to reach a household (on 
different days and at different times) before the household was routed to the field for in-person 
follow-up. 

As a result of the COVID-19 pandemic and RAND’s restrictions on the number of people 
who could be in a room at the same time, we had to adapt our Telephone Survey Center 
operations to allow telephone interviewers to work remotely. This required the purchase of 
tablets and software that allowed telephone interviewers to securely conduct interviews from 
their homes and that allowed Telephone Survey Center supervisors to remotely monitor the 
interviewers’ work to ensure that they were following secure data collection and data transmittal 
protocols and procedures. 

CAPI Data Collection Methods 

Field interviewers were each assigned an entire block in their home region, with the 
exception of very large blocks (those with more than 1,000 housing units), which were split 
among two or three interviewers. To reduce travel and mileage costs, field interviewers were 
largely assigned blocks in their home regions (the regions closest to their homes) and were able 
to return to their homes at the end of their shifts. However, some blocks, particularly in Northern 
California, were too far and required one or more overnight stays. In addition, as data collection 
progressed, some regions experienced more interviewer attrition than others, so we allowed some 
interviewers to travel to other regions to help increase productivity in those regions. In addition, 
we identified a core group of interviewers who were skilled at gaining access to secure buildings 
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and/or at refusal conversion (i.e., obtaining responses from households that initially decline to 
respond) and allowed them to travel across regions for those specific purposes. 

Interviewers were instructed to work an entire block (making at least one visit to each 
housing unit on a block) before moving to the next block. Interviewers were required to make a 
minimum of four attempts to complete the survey. To maximize the chance that we could reach 
someone in the household, each attempt had to be made on a different day of the week and at a 
different time of day. Survey interviews had to be conducted with an adult aged 18 or older who 
was living in the household. If the name of the head of the household was collected during the 
address-listing phase, the interviewer was instructed to ask for that person. However, another 
adult was allowed to complete the survey interview if the head of the household was unwilling or 
unavailable to complete the survey. If an adult respondent was unwilling or unable to complete 
the survey at the time of the interviewer’s visit, the interviewer attempted to schedule an 
appointment to come back at a different date and time. If the adult respondent or other household 
proxy refused to schedule an appointment, then the interviewer was instructed to leave a hard 
copy of the survey and a stamped, self-addressed envelope with the household and to encourage 
them to complete the survey on their own and mail it back to RAND. 

CAPI interviews took an average of about 15 minutes, and most interviews were completed 
in the first visit to a household. In addition, interviewers provided respondents with brochures 
with a list of social services and COVID-19 resources in the area.  

Field Staff Recruitment and Training 

Staff who were selected to participate in the enumeration phase of the project were mostly 
staff who had participated in the address-listing phase. However, we did have to replace one field 
supervisor and several field interviewers who left the project after the address-listing phase. 
Although we had hoped to bring all field staff to RAND’s Santa Monica office for an in-person 
training session in early May 2020, because of the COVID-19 restrictions related to gathering in 
large groups, we had to postpone training for both the CATI and CAPI components of the survey 
until mid-June 2020 and conduct training remotely via video conference. Training took place 
over a five-day period, and additional time was reserved for practice, the final quiz, and checkout 
interviews. 

In advance of the training, we shipped all field staff a training manual and a Surface Go 
tablet. The first part of the training consisted of PowerPoint presentations, which were followed 
by a discussion of the materials presented and a question-and-answer period. Topics that were 
covered included data collection protocols and procedures, COVID-19 safety protocols, data 
transmission, data safeguarding, gaining cooperation, addressing common questions and 
concerns, avoiding refusals, field safety protocols, protocols for listing additional households not 
discovered during the address-listing phase, protocols for data collection in apartment buildings, 
strategies for gaining access to gated communities and secure buildings, managing incentive 
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payments, and administrative issues. Training discussions were held both in the large group and 
in small breakout sessions chaired by one of the RAND trainers. 

The second part of the training was geared toward allowing interviewers to practice what 
they had learned in the first part of the training. Interviewers were paired with one another to 
remotely practice introducing themselves, obtaining informed consent, answering questions, and 
conducting the survey. During this phase of training, interviewers also had the opportunity to 
practice remotely with one of the trainers. At the end of the training, all field staff had to earn a 
grade of 80 percent or more on a web-based test and successfully complete a remote interview 
with one of the trainers before getting an assignment and being allowed to go into the field. 
Bilingual staff were required to complete interviews in both English and Spanish. Field 
interviewers who successfully completed their checkout interviews were assigned caseloads and 
shipped field materials and supplies, including study brochures, “while you were out” flyers, 
incentives, and supplies to keep interviewers and respondents safe (e.g., face masks, face shields, 
hand sanitizer, gloves, alcohol wipes). Finally, field interviewers were required to be shadowed 
by one of the field supervisors or a trainer before being allowed to work independently.  

COVID-19 Safety Protocols 

The enumeration phase of the study was implemented in the midst of the COVID-19 
pandemic and affected not just the timing of data collection and the training approach but also 
the data collection approach. To keep staff, respondents, and the communities in which we 
worked safe, we developed protocols and procedures related to when and how interviews could 
be conducted, how to interact with community members and households, and what to do in the 
event that an interviewer tested positive for or was exposed to someone who had COVID-19. 
These safety protocols required a significant and unanticipated investment in supplies for all data 
collection staff, such as face masks and face shields, gloves, alcohol wipes, hand sanitizer, and 
tissue paper. 

Field interviewers were allowed to work in the field starting in July 2020; however, they 
were required to wear masks at all times and were encouraged to wear face shields. In addition, 
they were required to wear gloves when they approached households and to use tissue paper to 
press elevator buttons and open doors. Interviewers were not allowed to enter people’s homes to 
conduct interviews and instead had to conduct the interviews outside, either on the front stoop or 
on an outdoor porch or in a garden that could be accessed without entering the home. In addition, 
interviewers had to maintain a distance of six feet from respondents at all times. If a respondent 
was not comfortable doing the interview even with these precautions in place, the field 
interviewer was allowed to use their cell phone to call the respondent (from the car) to complete 
the interview over the phone. Alternatively, they could give the respondent a hard copy of the 
survey to complete and either wait until the respondent finished filling it out or return at a later 
time to pick it up. 
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When field staff met or worked with their field supervisors or other project staff, they had to 
wear a mask at all times and maintain a distance of six feet. Finally, if an interviewer tested 
positive for COVID-19, became ill or had COVID-19, or was in close contact with someone who 
was sick or had tested positive for COVID-19, the interviewer was not permitted to go back out 
into the field and was required to notify their field supervisor and then self-isolate at home for a 
period of 14 days before they were allowed to return to work.  

Incentives 

To encourage participation in the CNC survey, RAND offered participating households a 
postpaid incentive of either $10 or $15 to be received in the form of a check for those who 
completed the survey via mail, the web, or phone and in cash for those who completed the 
survey in person with a field interviewer. Upon completion of the interview, respondents who 
participated in person received a postpaid incentive in cash and were required to sign a receipt 
for the incentive. Incentive amounts were set at the block level (meaning all households in a 
selected block would receive the same incentive amount), and the higher incentive amount was 
used only for blocks that had high hard-to-count scores.  

Strategies to Maximize Response Rates 

Throughout the CNC data collection period, we used various strategies to maximize response 
rates, including sending multiple reminder letters, a reminder postcard, and text reminders; 
leaving voicemail messages; leaving “while you were out” flyers and study brochures when there 
was no one home; and reaching out to community gatekeepers and building landlords by mail, by 
phone, and in person to gain access to specific blocks, buildings, or communities. We identified 
secure buildings and gated communities that failed to give us access and asked the California 
Department of Finance to reach out to them by mail to ask for their support. 

In addition, we trained a core group of interviewers (both in our phone center and among our 
field staff) on refusal aversion (i.e., methods used to avoid survey refusals) and conversion 
strategies to do targeted outreach in blocks that presented special challenges (e.g., blocks with 
many secure buildings or gated communities, blocks with mobile home parks in which residents 
were suspicious of outsiders) and to work in blocks with higher nonresponse or refusal rates. In 
October 2020 (toward the end of the enumeration phase), we mailed a letter tailored to 
households that had refused to participate in the survey, asking them again to consider 
participation. Lastly, in a final attempt to boost participation, we extended the data collection 
period to mid-December 2020 and created a shortened, one-page version of the survey, which we 
mailed to all nonresponding households with the offer of a payment of $10 for completing it. 
This version, shown in Appendix D, collected only information on the number of residents in the 
household and the breakdown of the residents by gender and race/ethnicity.  
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Strategies to Maximize Interviewer Productivity and Reduce Staff Attrition 

Because of the challenges in fielding the CNC survey amid the onset of the COVID-19 
pandemic in the United States, we found early on that we needed to find ways to incentivize and 
reward field interviewers in order to increase their productivity and reduce staff attrition. Field 
conditions were extremely difficult, and we found that interviewers were not working as many 
hours as they could or should be working. To motivate them to work more hours, we 
implemented a bonus scheme that was related to the number of hours they worked in a week. In 
addition, during weekly staff meetings, we identified and congratulated the highest-producing 
region and the highest-producing interviewers and field supervisor in each region and provided 
them with an additional bonus. 

Quality Assurance and Control 

Throughout the CNC enumeration phase, we implemented various quality assurance and 
quality control measures to ensure that interviewers were following the project’s protocols and 
procedures. In addition to the extensive training process that both telephone and field 
interviewers were required to complete, interviewers were shadowed in the field in real time by 
field supervisors or other project management staff and were given feedback, both positive and 
constructive, immediately after completing interviews. Regular staff meetings and one-on-one 
meetings between field supervisors and interviewers were used to reinforce protocols, update 
interviewers on any changes to procedures, and review the status of interviewers’ caseloads. We 
conducted phone validation of 15 percent of all surveys completed in the field, making sure that 
cases to be validated were pulled randomly from among cases completed by each interviewer. 

To ensure that interviewers were following protocols and procedures related to timekeeping, 
mileage reimbursement, and the distribution and accounting of incentives, we reviewed 
timesheets and mileage reimbursement requests on a weekly basis against interviewers’ 
caseloads and productivity (checking the location of a block worked in relation to the 
interviewer’s home). In addition, interviewers were required to submit incentive receipts on a 
weekly basis and to account for all incentives disbursed on a weekly basis. In the phone center, 
telephone interviewers were monitored by a supervisor on a regular basis throughout the data 
collection period. 

Challenges Encountered During Survey Operations 

Several unexpected events occurred during the survey administration period that made the 
implementation of the survey extremely challenging. In this section, we provide an overview of 
the challenges we encountered. 

Schedule Delays 

First and foremost, the COVID-19 pandemic led to a nearly complete shutdown of activities 
throughout the state starting in mid-March 2020. The shutdown forced us to send all field staff 
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home and to cut the field validation of address listing short. In addition, we had to delay the start 
of data collection by mail by five and a half weeks and push the start of data collection in the 
phone center and in the field from May to July 2020.  

Effects of the Pandemic on Staff Recruitment, Turnover, and Productivity 

Concerns about becoming exposed to COVID-19 contributed to a much higher-than-expected 
attrition rate among field staff. This required us to spend more time and effort on recruitment and 
training and to increase interviewer pay. While we had initially hoped to train 40 field 
interviewers, we had two interviewers drop out before the start of training and another two drop 
out during training. In addition, over the first eight weeks of data collection, we lost 20 field 
interviewers. Most of the interviewers quit over COVID-19 concerns or because they found 
working in the field during the pandemic extremely difficult. Interviewers found the COVID-19 
safety protocols to be burdensome, particularly having to wear a mask throughout the day. 
Interviewers reported that it was difficult to find a place to use the restroom during the day, as 
many restaurants had closed altogether or had closed their restrooms to the public. Several staff 
members were directly affected by the pandemic, including three field interviewers who had 
family members die from COVID-19; six field interviewers and one field supervisor who 
contracted COVID-19 or were in close contact with someone who had contracted it and had to 
self-quarantine for periods ranging from 14 to 30 days; and three interviewers who had to stay 
home to care for family members who had contracted COVID-19, including one interviewer who 
ended up leaving the project for this reason. Finally, two field interviewers left the project as a 
result of family members pressuring them to quit out of concern for their safety in the field and 
the risk of exposure to COVID-19. 

Effect of the Pandemic on Staff Training 

As mentioned previously, because of the statewide shutdown and the social distancing 
measures that prohibited large gatherings, we had to adapt the training approach for both field 
and telephone center staff. Instead of conducting the training in person at our Santa Monica 
office, we had to train staff remotely through a combination of web-based training and small and 
large group meetings conducted via video conference.  

Changes to Data Collection Protocols and Procedures 

As already mentioned, in an effort to contain the spread of COVID-19, we modified our data 
collection approach, protocols, and procedures. Social distancing guidelines prevented us from 
fully utilizing our telephone survey center facility, and, as a result, the telephone survey was 
conducted through a combination of centralized and remote data collection, with interviewers 
calling from home (following strict data collection and data safeguarding procedures). This 
required purchasing additional equipment and software and conducting additional training for 
telephone survey center staff on how to work remotely. 
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In the field, we had to purchase protective equipment for field staff (reusable masks, face 
shields, gloves, hand sanitizer, and disinfecting wipes for field staff and disposable masks for 
respondents). Field interviewers were required to wear face masks at all times and were strongly 
encouraged to use gloves and face shields. In addition, they were not allowed to go into a 
respondent’s home to conduct the survey and were required to conduct the survey outdoors from 
a distance of at least six feet. The use of protective equipment and the restrictions on where and 
how interviewers could conduct the survey made it challenging for them to establish rapport with 
respondents.  

Concerns About Exposure to COVID-19 

Field interviewers reported that respondents were at times reluctant to open the door out of 
concern about being exposed to COVID-19. In addition, property managers in some of the 
multiunit buildings and gated communities in selected blocks informed field staff that, because 
of COVID-19, only residents were allowed to access the property. This significantly affected our 
ability to conduct in-person surveys on these properties. It should be noted that most of the 
counties in our sample, and particularly the large urban areas (San Francisco, Sacramento, 
Fresno, Los Angeles, and San Diego), have experienced high numbers of COVID-19 cases and 
deaths, with Los Angeles County leading the state in this regard. Throughout most of the data 
collection period, all of the counties in our sample were designated by the state as having 
widespread or substantial rates of positive COVID-19 tests. 

Protests 

Civil unrest related to the death of George Floyd and the Black Lives Matter movement 
during summer and early fall 2020 affected productivity, particularly in blocks in the large urban 
areas in which our sample is located, including Los Angeles, San Francisco, Sacramento, and 
Fresno.  

Record-Breaking Heat 

During August and September 2020, there was severe heat throughout California, with 
record-breaking heat waves in certain areas (such as in Los Angeles, where the temperature 
reached 121ºF over Labor Day weekend). Many of the counties in our sample had several days 
with temperatures well over 100ºF, which significantly affected interviewer productivity, as all 
interviews had to be conducted outdoors. In addition, interviewers reported that the tablets used 
for data collection were overheating, which drained their batteries and caused them to slow down 
or even shut off. To try to ameliorate these issues, we purchased a baseball cap for each 
interviewer to protect them from the sun and an external battery pack for each interviewer so that 
they could charge their tablet while out in the field. In addition, we purchased a large cooling gel 
pack for each interviewer to place under their tablet to prevent it from overheating.  
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Fires and Air Quality 

California experienced record-breaking fires during early fall 2020, which prevented 
interviewers from working blocks in certain counties for several days. The counties in our 
sample that were most affected by the fires were Napa, Sonoma, the counties surrounding the 
Bay Area, Fresno, and Santa Cruz. In many parts of the state, but particularly in the Bay Area, 
Santa Cruz, Los Angeles, and the northern counties in our sample, the fires significantly affected 
air quality, which affected interviewer productivity and contributed to staff turnover. Two of the 
field interviewers were forced to leave the project because they had asthma and were not able to 
work outdoors under the challenging conditions. To protect interviewers’ health, we purchased 
an N95 mask for each field interviewer and field supervisor on the team. 

Group Quarters 

Although study team members attempted to survey 14 group quarters, they were rarely able 
to collect survey information. Moreover, we generally had little administrative data for the group 
quarters that could assist with statistical imputation. Thus, our reported population estimates 
combine the CNC non–group quarter count with census-reported group quarter counts.  

Lessons Learned 

The unprecedented events of 2020 created significant challenges to the implementation of the 
CNC survey; resulted in increased data collection costs; and required creative solutions to move 
forward with the survey, such as adapting our training protocols to be able to conduct interviewer 
training remotely, adapting our telephone center operations to allow telephone interviewers to 
securely conduct interviews from their homes, and implementing strategies to reduce staff 
turnover while increasing productivity. These challenges highlight the need for flexibility to 
facilitate the reallocation of resources; the need for emergency funds that can be accessed in 
cases of extreme adverse events that are outside an organization’s control; the need for 
institutional support to implement changes to how surveys are typically conducted in a timely 
manner (from the Institutional Review Board to Information Services); and, on a project of this 
size and complexity, the need for a deep bench of experienced staff who can help the project 
adapt to challenges. Finally, the need for agility in order to quickly come up with creative 
solutions to unanticipated problems is critical on a project such as this, in which the timing of 
data collection is critical to success. 

Key Differences Between CNC and 2020 Census Data Collection Operations 

To meet the goal of producing an independent validation of the 2020 Census in a sample of 
blocks in California, we attempted to replicate the data collection processes used by the U.S. 
Census Bureau as closely as possible, within reason and within resource constraints. This was 
necessary to ensure that any differences detected between the CNC results and the 2020 Census 
results are not due to major procedural differences between the two operations. However, it is 
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important to note that, as a constitutionally mandated federal operation, the U.S. Census Bureau 
has substantially greater resources and name recognition to carry out its mission. Furthermore, as 
described in Title 13 of the U.S. Code, participation in the census is mandatory. Therefore, 
despite our best efforts, there is not a one-to-one correspondence between our approaches and 
those of the federal census. To partially compensate for these differences, we strategically 
invested in a handful of processes where there were opportunities to improve upon those used by 
the U.S. Census Bureau, particularly in hard-to-count communities. While it is not possible to 
document every single difference between the CNC and 2020 Census data collection processes, 
we highlight four major differences as context for interpreting our findings. 

Complete In-Person Physical Address Listing 

In previous decennial censuses, the U.S. Census Bureau undertook a complete in-person 
physical address listing to establish its address frame in advance of the population enumeration. 
However, for the 2020 Census, the bureau reengineered its address-canvassing approach. 
Through in-office address-canvassing operations, the bureau continuously made updates to its 
Master Address File from 2015 through the 2020 Census using aerial imagery, administrative 
records, and commercial data. Subsequently, in-field address-canvassing operations verified the 
remaining 35 percent of addresses that could not be updated or verified through in-office 
address-canvassing operations (U.S. Census Bureau, 2019). Although there were many 
improvements to the bureau’s Master Address File coverage study and in-office address-
canvassing operations, a key limitation of relying on geospatial imaging software is that it is 
unable to determine multifamily units that share the same address, and it is less capable of 
appropriately identifying ADUs. In contrast, the CNC team conducted a completely in-person, 
physical address-listing operation. As part of this operation, we developed specific protocols for 
our field staff to follow during interviews with residents to inquire directly about multifamily 
units and ADUs. In addition, while the U.S. Census Bureau made two in-person attempts during 
its address listing, we made three in-person attempts. If we were unable to speak with a resident, 
we attempted to speak with a neighbor as a proxy. With this in-field verification of addresses and 
housing units in all of our sample blocks, as well as the short amount of time between our 
study’s in-field address-canvassing operations (January–March 2020) and enumeration 
operations (July–December 2020), we have strong confidence in the comprehensiveness of the 
address frame produced from our in-person address listing. 

Multiple Attempts at Ascertaining the Total Number of Household Residents 

In the 2020 Census, housing unit respondents provided information about their households 
via a point-in-time census form. If a household failed to return its form, the number of residents 
living at the address and the demographic characteristics of those residents were collected via 
other means, such as nonresponse follow-up with household members or proxy respondents or 
other enumeration activities. The U.S. Census Bureau also used administrative records to impute 
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missing data. Because our address-listing process was essentially its own stand-alone survey, we 
included a question to the resident of each address that asked them to report the total number of 
residents (TNR) at the address. Essentially, this gave us two reports of the total number of 
household residents: one recorded during the address-listing phase and one recorded during the 
enumeration phase. Therefore, if we were unable to obtain a complete household roster during 
the enumeration phase, we were at least able to use the household population count recorded 
during the address-listing phase to contribute to our total population estimates and to include as 
an input in our imputation of demographic characteristics.  

Address Validation 

Enumeration directly follows the U.S. Census Bureau’s address listing. Therefore, should 
there be any errors in the list that they compiled, or should there be any new construction or 
demolished dwellings during the period between address listing and verification (which, for the 
2020 Census, largely ended in fall 2019) and the enumeration (which took place in spring 
through fall 2020), then those errors would convey to the enumeration phase. To attenuate these 
potential errors in the CNC, we undertook a series of address validation checks, described in the 
section titled “Phase 2: Address Listing.”  

Nonresponse Follow-Up Attempts 

The U.S. Census Bureau made up to six contact attempts during its nonresponse follow-up 
phase (Decennial Census Management Division, U.S. Census Bureau, 2019). After only one in-
person contact attempt, the Census Bureau used administrative records and third-party data 
available for occupied households. Other remaining households were subject to up to six contact 
attempts, but they were also eligible for proxy interviews after the third unsuccessful in-person 
contact attempt. In the CNC, we made more than six attempts to contact households after our 
initial attempt to contact, including up to 11 phone calls and up to eight in-person visits. 
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3. Response Rates, Imputation, and Adjustment Strategies 

Introduction 
Although the CNC team invested heavily in on-the-ground efforts to encourage self-response 

and proxy response, we still were unable to collect information from many eligible households. 
In this chapter, we describe rates of missing data and our approach to addressing missing data 
(due to either item nonresponse from partially completed surveys or unit nonresponse for 
nonresponding households).  

Response Rates  
There are several ways to measure response rates. Because the CNC survey was entirely 

optional, many households elected not to respond at all. Others gave responses to some but not 
all of the questions. Given our focus on population-level estimates, we identify response rates for 
eligible housing units that reported at least their TNR (partial response). We also report full 
response rates, which count households that provide demographics for all residents (full 
response). Some respondents filled out part of the survey but did not provide information that 
qualified as either a partial or a full response. Moreover, some responses were counted as full 
even though respondents skipped over auxiliary questions not needed to directly ascertain 
population counts; full response does not necessarily mean responding to all questions in the 
survey. There is also a distinction between the percentage of responding households and the 
percentage of residents who are captured in survey responses; a nonresponding household with 
six residents results in more missing information than a nonresponding household with only one 
resident.  

Tables 3.1 through 3.10 describe response rates by several household- and block-level 
characteristics. The first three columns of each table display housing unit–level characteristics. 
These are the number of eligible housing units identified, the percentage of housing units that 
provided the age and race/ethnicity information for each resident needed to fully populate the 
PL94 tables, and the percentage of housing units that reported the TNR. We also quantified 
response rates at the individual resident level, using the CNC estimated total population as the 
denominator. The final four columns in the tables correspond to the estimated percentage of 
residents for whom race information was reported, the estimated percentage of residents for 
whom Hispanic or non-Hispanic ethnicity was reported, the estimated percentage of residents for 
whom age information was reported, and the total estimated number of residents. 

Overall, the CNC was able to achieve approximately a 54-percent partial response rate and a 
39-percent full response rate. Table 3.1 presents response rates by the stratum used to draw the 
sample. The hardest-to-count tertile of blocks yielded lower response rates than less hard-to-
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count blocks; 50 percent of households drawn from the hardest-to-count tertile provided at least 
the total number of residents, compared with 55 percent for households drawn from the less 
hard-to-count strata. By hard-to-count indices, our response rates are approximately 5 percentage 
points lower for blocks with the highest hardest-to-count indices (compared with low and 
middle).  

Tables 3.2 through 3.10 present response rates by other household- and block-level 
characteristics. Of the housing units identified as being occupied, the partial response rate was 58 
percent and the full response rate was 42 percent. Of note, large apartment buildings were 
difficult to enumerate; these had a full response rate of 33 percent (Table 3.4). COVID-19–
related difficulties with gaining access to such buildings seem to have contributed to this issue. 
In addition, housing units in blocks where relatively few households exclusively use English at 
home were less likely to respond. The CNC was also unable to obtain responses from most group 
quarters. As mentioned earlier, because there were only 14 group quarters in our sample, in our 
final estimates, we use the census reports of residents for all group quarters in the study blocks.  

Table 3.1. Response Rates by Sample Stratum by Which the Housing Unit Entered the Study 

Stratum 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate  
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 

All 23,929 39 54 50 52 51 51,304 
HTC T1 3,043 40 55 50 50 49 5,970 

HTC T2 4,375 39 55 48 51 50 9,584 

HTC T3 9,307 36 50 46 50 49 17,858 

Bare areas 279 51 67 65 69 68 785 

Cropland, rainfed 535 48 68 58 65 64 1,395 

Grassland 1,097 42 57 50 52 50 2,987 

Mosaic cropland; natural 
vegetation 

165 35 52 36 36 33 363 

Mosaic herbaceous 
cover; tree and shrub 

156 29 49 42 41 36 393 

Mosaic natural 
vegetation; cropland 

781 38 55 49 51 48 1,810 

Mosaic tree and shrub; 
herbaceous cover 

491 39 54 50 50 50 1,018 

Shrub or herbaceous 
cover; flooded 

250 38 56 49 49 47 566 

Shrubland 997 45 59 52 56 54 2,066 
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Stratum 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate  
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
Tree cover, flooded, 
fresh or brackish 

752 40 60 58 59 59 2,394 

Tree cover, mixed leaf 
type 

242 33 53 40 46 44 519 

Tree cover, 
needleleaved, deciduous, 
closed to open 

294 56 76 75 76 71 854 

Tree cover, 
needleleaved, evergreen, 
closed to open 

471 35 48 47 47 46 921 

Water bodies 694 49 63 63 66 66 1,821 

NOTES: HTC = hard-to-count tertile, where the third tertile (T3) is the hardest to count. Full response rate refers to 
the percentage of housing units that provided the total number of household residents and complete information on 
age, race, and ethnicity. TNR response rate refers to the percentage of total housing units that completed the 
household “total number of residents” survey item. Race response rate, Hispanic ethnicity response rate, and age 
response rate refer to the estimated percentages of total residents who completed the respective race, Hispanic 
ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents.  

Table 3.2. Response Rates by Structure Type 

Structure Type 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 

Response 
Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 
ADU  674 50 65 58 59 60 1,296 

Empty trailer pad/ 
mobile home site 

28 21 25 36 36 32 44 

Exists in the fringea 99 0 0 0 0 0 146 

Group quarters 14 0 0 — — — 0 

Not applicable 41 71 95 75 83 76 93 

New residential housing 
unit (not on sample list) 

615 43 59 54 57 55 1,308 

Residential housing unit 20,518 40 55 51 54 52 44,594 

Unable to list 1,832 25 38 32 35 33 3,657 

Under construction—
enclosed 

53 28 36 30 32 29 93 
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Structure Type 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 

Response 
Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
Under construction—not 
enclosed 

9 22 33 0 0 0 20 

Uninhabitable group 
quarters 

2 0 0 — — — 0 

Uninhabitable housing 
unit 

44 16 20 15 15 13 53 

NOTES: Dashes indicate that data are not available. Full response rate refers to the percentage of housing units 
that provided the total number of household residents and complete information on age, race, and ethnicity. TNR 
response rate refers to the percentage of total housing units that completed the household “total number of 
residents” survey item. Race response rate, Hispanic ethnicity response rate, and age response rate refer to the 
estimated percentages of total residents who completed the respective race, Hispanic ethnicity, and age survey 
responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 
a Exists in the fringe describes structures that existed but were just outside the boundary of the assigned block (e.g., 
on the other side of the street). 

Table 3.3. Response Rates by Occupancy Status 

Occupancy Status 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate  
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number 

of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 

Could not observe 3,399 20 31 25 27 26 5,720 

Not recorded 2,234 24 36 30 33 31 4,326 

Occupied 17,329 42 58 55 57 56 40,624 

Vacant 967 93 100 87 90 89 634 

NOTES: Full response rate refers to the percentage of housing units that provided the total number of household 
residents and complete information on age, race, and ethnicity. TNR response rate refers to the percentage of total 
housing units that completed the household “total number of residents” survey item. Race response rate, Hispanic 
ethnicity response rate, and age response rate refer to the estimated percentages of total residents who completed 
the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 
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Table 3.4. Response Rates by Housing Type 

Housing Type 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 

Response 
Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 

All 23,929 39 54 50 52 51 51,304 

Apartment: 1–4 floors 8,149 40 54 48 52 50 16,238 

Apartment: 5 or more 
floors 

2,250 33 47 38 38 37 2,831 

Duplex 568 45 63 59 61 60 1,598 

Mobile home 1,139 52 69 60 63 61 2,538 

Part of a multiunit house 667 39 55 50 54 54 1,455 

Residential—other 355 29 35 31 31 30 621 

Single-family home 8,572 41 58 54 57 55 21,634 

Triplex 86 44 72 57 71 68 257 

Not recorded 2,143 25 36 32 34 32 4,132 

NOTES: Full response rate refers to the percentage of housing units that provided the total number of household 
residents and complete information on age, race, and ethnicity. TNR response rate refers to the percentage of total 
housing units that completed the household “total number of residents” survey item. Race response rate, Hispanic 
ethnicity response rate, and age response rate refer to the estimated percentages of total residents who completed 
the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 

Table 3.5. Response Rates by Climate Region 

Climate Region 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 

North Coast 1,255 40 54 51 53 51 2,613 

Sacramento 2,060 40 55 50 51 50 4,254 

Northeast Interior 385 53 55 33 33 31 466 

Central Coast 6,900 34 51 44 47 44 13,487 

San Joaquin 2,305 40 53 47 49 47 5,324 
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Climate Region 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
South Coast 9,409 40 54 52 55 54 20,444 

Southeast Desert 1,615 48 65 60 64 64 4,716 

NOTES: Full response rate refers to the percentage of housing units that provided the total number of household 
residents and complete information on age, race, and ethnicity. TNR response rate refers to the percentage of total 
housing units that completed the household “total number of residents” survey item. Race response rate, Hispanic 
ethnicity response rate, and age response rate refer to the estimated percentages of total residents who completed 
the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 

Table 3.6. Response Rates by County 

County 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 

Alameda 1,496 33 52 42 44 40 3,646 

Calaveras 81 43 52 40 40 40 141 

Contra Costa 587 24 45 30 45 37 1,293 

Del Norte 192 40 51 51 53 51 346 

El Dorado 181 28 47 42 43 36 458 

Fresno 1,708 38 51 44 44 44 3,863 

Glenn 35 37 46 52 50 50 66 

Humboldt 66 35 48 45 48 45 144 

Imperial 121 44 63 52 53 52 377 

Kern 239 41 58 49 51 50 593 

Kings 43 63 79 66 71 69 116 

Lake 100 47 61 65 65 61 187 

Lassen 140 37 41 42 42 40 243 

Los Angeles 3,448 43 59 54 60 60 8,566 

Marin 245 40 53 51 51 49 503 

Mono 245 62 63 24 24 21 223 

Monterey 63 40 71 72 75 78 253 

Napa 16 50 50 55 55 55 29 
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County 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
Nevada 79 30 35 39 40 40 170 

Orange 816 32 45 42 44 42 1,897 

Placer 133 38 56 55 55 57 317 

Plumas 75 16 19 10 13 13 157 

Riverside 1,330 49 66 61 65 65 3,933 

Sacramento 1,086 43 60 53 55 55 2,130 

San Benito 107 21 61 41 62 50 362 

San Bernardino 164 43 62 51 63 61 406 

San Diego 4,469 36 50 48 49 48 8,478 

San Francisco 2,127 37 48 42 42 41 2,643 

San Joaquin 65 32 55 44 53 51 167 

San Luis Obispo 195 46 56 51 51 51 406 

San Mateo 539 38 54 48 50 50 1,152 

Santa Clara 1,420 34 54 49 50 47 3,011 

Santa Cruz 366 31 45 46 46 45 721 

Shasta 111 45 59 51 51 47 187 

Siskiyou 316 34 48 38 39 36 554 

Solano 220 41 58 51 51 50 489 

Sonoma 436 44 60 59 62 61 1,066 

Stanislaus 147 52 67 76 76 71 390 

Tulare 22 68 68 80 80 80 54 

Ventura 676 58 72 69 72 73 1,503 

Yolo 24 46 54 53 55 53 64 

NOTES: Full response rate refers to the percentage of housing units that provided the total number of household 
residents and complete information on age, race, and ethnicity. TNR response rate refers to the percentage of total 
housing units that completed the household “total number of residents” survey item. Race response rate, Hispanic 
ethnicity response rate, and age response rate refer to the estimated percentages of total residents who completed 
the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 
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Table 3.7. Response Rates by Urban Versus Rural Categorization 

Categorization 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 

All 23,929 39 54 50 52 51 51,304 

Rural 1,966 38 49 48 49 48 4,331 

Urban 21,963 39 55 50 53 51 46,973 

NOTES: Full response rate refers to the percentage of housing units that provided the total number of household 
residents and complete information on age, race, and ethnicity. TNR response rate refers to the percentage of total 
housing units that completed the household “total number of residents” survey item. Race response rate, Hispanic 
ethnicity response rate, and age response rate refer to the estimated percentages of total residents who completed 
the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 

Table 3.8. Response Rates by Tract-Level Tertile of Percentages of Households Below the Federal 
Poverty Level 

Tertile 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 

Response 
Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 
T1 5,360 39 55 49 51 49 11,468 

T2 7,188 41 56 52 54 53 15,721 

T3 11,381 38 53 49 52 51 24,115 

NOTES: T = tertile. The third tertile (T3) indicates the highest percentage of households below the federal poverty 
level. ACS data are five-year 2018 estimates. Full response rate refers to the percentage of housing units that 
provided the total number of household residents and complete information on age, race, and ethnicity. TNR 
response rate refers to the percentage of total housing units that completed the household “total number of 
residents” survey item. Race response rate, Hispanic ethnicity response rate, and age response rate refer to the 
estimated percentages of total residents who completed the respective race, Hispanic ethnicity, and age survey 
responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents.   
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Table 3.9. Response Rates by Tract-Level Tertile of Rates of Only English Spoken at Home 

Only English Spoken at 
Home ACS Tract Tertile 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 

All 23,929 39 54 50 52 51 51,304 

T1 5,548 42 59 54 58 57 12,267 

T2 7,407 40 55 51 55 54 16,655 

T3 10,974 37 51 46 47 46 22,382 

NOTES: T = tertile. The third tertile (T3) indicates the highest percentage of households in which only English is 
spoken at home. Full response rate refers to the percentage of housing units that provided the total number of 
household residents and complete information on age, race, and ethnicity. TNR response rate refers to the 
percentage of total housing units that completed the household “total number of residents” survey item. Race 
response rate, Hispanic ethnicity response rate, and age response rate refer to the estimated percentages of total 
residents who completed the respective race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 

Table 3.10. Response Rates by Tract-Level Tertile of Fraction of Foreign-Born Residents 

Foreign-Born 
Population ACS Tract 
Tertile 

Housing Unit–Level 
Characteristics* Resident-Level Characteristics** 

Total 
Eligible 
Housing 

Units  
(n) 

Full 
Response 

Rate 
(%) 

TNR 
Response 

Rate 
(%) 

Race 
Response 

Rate 
(%) 

Hispanic 
Ethnicity 
Response 

Rate 
(%) 

Age 
Response 

Rate 
(%) 

Total 
Estimated 
Number of 
Residents 

(n) 
All 23,929 39 54 50 52 51 51,304 

T1 5,700 43 55 50 50 49 10,804 

T2 8,406 35 50 47 50 48 17,740 

T3 9,823 40 57 52 56 54 22,760 

NOTES: T = tertile. The third tertile (T3) indicates the highest percentage of foreign-born individuals. Full response 
rate refers to the percentage of housing units that provided the total number of household residents and complete 
information on age, race, and ethnicity. TNR response rate refers to the percentage of total housing units that 
completed the household “total number of residents” survey item. Race response rate, Hispanic ethnicity response 
rate, and age response rate refer to the estimated percentages of total residents who completed the respective 
race, Hispanic ethnicity, and age survey responses. 
* The denominator is the total number of eligible housing units.  
** The denominator is the estimated total number of residents. 
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Nonresponse Imputation Strategy  

Approach to Handling Missing Data 

We attempted to survey each eligible housing unit within our sampled blocks. Hence, for 
within-block comparisons in the PL94 tables, we only needed to impute values for 
nonresponding households; the survey design only affected sampling probabilities above the 
block level.  

To impute plausible values for nonresponding housing units and missing items within 
responding households’ data, we considered a variety of imputation models. These include 
classic approaches, such as hot deck; K-nearest neighbors; and multiple imputation via chained 
equations, where the conditional models considered include classification and regression trees 
and random forests. In combination with the imputation model itself, we considered several 
design choices that are applicable to many of these methods, including whether imputing missing 
values in one variable can depend on all of the other observed variables or only a subset; whether 
all variables are used to impute the total number of residents in the housing unit or whether only 
those variables that are sufficiently correlated and observed with low rates of missing data are 
used; and whether the use of indicators of missing data, as described by Sperrin and Martin, 
2020, is allowed in the imputation model.  

These options combined to produce 83 distinct imputation approaches, and there are 
substantial differences in the total population estimates that are produced by these various 
approaches. We focused on the configurations that produce population estimates that are close to 
the 2010 PL94 reports after applying a statewide inflation factor from 2010 to 2020. Among the 
top ten algorithms that produce totals that track with the 2010 PL94 numbers, we compared the 
distribution of housing unit counts for observed versus imputed estimates. After this process, we 
determined that our preferred imputation approach uses random forests with tree depth 1.  

All of the imputation algorithms rely on auxiliary data that are potentially predictive of the 
missing data. Our imputation strategy was designed to make use of supporting administrative 
data and data collected on the ground from nonresponding households. Because of our intensive 
on-the-ground efforts, we have a lot of information about housing units, including whether or not 
they appeared to be occupied. Data gathered in the CNC address-listing phase, including the 
race/ethnicity of the head of the household, are a key source of information to impute missing 
counts. To augment this information, we made use of administrative records that provide an 
additional source of information for some nonresponding households, as discussed further below. 
Appendix F provides a complete list of covariates used in the imputations.  

We took a staged approach to imputation. First, we imputed the total number of residents for 
each nonresponding household. Second, if the imputed number of residents was greater than 
zero, we imputed race, ethnicity, and age for the primary respondent (i.e., the individual who 
would have responded to the survey if the household had responded). Finally, if the imputed 
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number of residents was greater than one, we imputed the demographic characteristics of all 
other individuals, conditional on the race, ethnicity, and age of the primary respondent.  

To the extent that race, ethnicity, and age predict household size, this sequential approach 
can ignore some information. However, allowing the number of data elements that need to be 
imputed to vary by the value of another variable (i.e., having the number of race/ethnicity/age 
data elements vary according to the number of residents in the housing unit) is a nonstandard 
and—to our knowledge—unaddressed imputation problem. We believe that the loss of 
information due to this sequential approach is negligible.  

Bayesian Improved Surname Geocoding 

To improve the quality of our race/ethnicity imputations, we used a tool called Bayesian 
Improved Surname Geocoding (BISG) (Elliott et al., 2009; Grundmeier et al., 2015; Haas et al., 
2019). This method formalizes the observation that knowing a person’s name gives us some 
information (although not with certainty) about what that person’s self-identified race/ethnicity 
might be. In short, the method uses Bayesian statistics to invert the probability of having a 
particular surname given a reported race/ethnicity (which we could observe in external data) to 
the probability of identifying as a particular race/ethnicity given one’s surname (which we 
wished to impute). Moreover, this method recognizes that these probabilities can change 
spatially. For example, in an area with a relatively high concentration of residents of Filipino 
origin, a given surname might be relatively less likely to be associated with Hispanic ethnicity 
than it would be in an area that has historically experienced high levels of immigration from 
Latin America.  

Thus, BISG is a tool that allowed us to use administrative records that provide names but not 
race/ethnicity information to assist our imputations of race/ethnicity. We note that our 
implementation of BISG was dependent on 2010 Census information. However, even if the 
racial/ethnic distribution of a neighborhood changed between 2010 and 2020, we anticipate that 
the racial/ethnic identities would be relatively stable conditional on the name information.  

Data from Administrative Records  

We used three primary sources of administrative data to support imputation. The first relates 
to the housing units themselves. These data support real estate tax determinations made by the 
state and include such data elements as the number of bedrooms and the square footage. 
Matching on street address and, if applicable, apartment number yields a match rate of 47.8 
percent.  

The second data source is California voter registration data. We used two snapshots of these 
data: The first is the registered voters as of Census Day, and the second is the registered voters as 
of Election Day. Because some voters may have been living in a given housing unit on Census 
Day but not registered to vote until closer to Election Day, we allowed data changes that 
occurred after Census Day to inform imputations. That said, if the snapshot of data taken on 
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Census Day was more predictive of our observed survey measures, the imputation algorithm 
should have relied more heavily on those data. The primary voter registration data elements that 
we used were voter names, which were translated into race/ethnicity probabilities through BISG. 
The address match rates for April and November were 43.2 percent and 45.4 percent, 
respectively.  

Finally, we also used Medi-Cal Eligibility Data System (MEDS) data. As with the election 
data, we used names that were then converted to BISG probabilities. As with the voter data, we 
expected that these administrative data would cover only a slice of nonresponding households; 
the address match rate was 9.0 percent.  

Adjustment Strategies  

Analytic Methods 

Our primary goal is to report comparisons of CNC estimates and U.S. Census Bureau counts 
of the sampled blocks, which can be achieved using the imputation strategy outlined in the prior 
section. A secondary analysis extrapolates block-level counts to higher levels of geography (i.e., 
county and state). We performed this extrapolation so as to provide comparisons of CNC 
estimates and census counts that aggregate the results across multiple sampled blocks. Hence, the 
comparisons give an estimate of expected differences between CNC estimates and census counts 
across the larger geographic area if those differences were consistent between sampled and 
unsampled blocks. Because most counties have very few sampled blocks, we anticipated that the 
county-level estimates would be very imprecise, even if the counts of the sampled blocks were 
perfect. We report county-level estimates for only the 11 counties with at least five sampled 
blocks (Alameda, Fresno, Los Angeles, Orange, Riverside, Sacramento, San Bernardino, San 
Diego, San Francisco, Santa Clara, and Sonoma).  

Our extrapolation approach was achieved through weighting. We developed housing unit 
weights that account for the sample design, which combines demographic and geographic 
stratification. As mentioned earlier, we attempted to survey all households within a sampled 
block (i.e., there was no subsampling within a block). Households in a block started off with a 
base weight of 1, which can be expressed as 𝑤!∗ = 1. Although it would have been possible to 
account for a modeled nonresponse adjustment in 𝑤!∗ and apply weights only to the responding 
households’ counts, we instead used imputed population estimates, as described above. 

To compute estimates involving unsampled blocks for higher levels of geography (i.e., 
counties and the state), we needed to modify the weights to account for how the block was drawn 
from our stratified dual-screening sampling frame (Lohr, 2011). The weights are the reciprocal 
of the unconditional block inclusion probabilities. A block, the primary sampling unit, is sampled 
from its stratum (demographic or geographic) proportional to a measure of size (housing units in 
the 2019 U.S. Census Bureau Master Address File).  
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For housing unit h, found in a block b, nested in its demographic strata 𝑑# (or geographic 
strata 𝑔#), with number of housing units #hu, we computed final weights 𝑤!∗∗ as 

 

𝑤!∗∗ = 𝑤!∗ ∗ 𝑃(𝑏 ∈ 𝑆)$% = 1 ∗ -
2 ∗ #hu	in	𝑏
#hu	in	𝑑#

+ 6
2 ∗ #hu	in	𝑏
#hu	in	𝑔#

∗ 7 1−
2 ∗ #hu	in	𝑗
#hu	in	𝑑&&∈⋃)!

:	;

$%

. 

 
That is, a block was sampled, 𝑃(𝑏 ∈ 𝑆), if it was selected from its demographic strata 𝑑# or its 
geographic strata 𝑔#. Blocks in a geographic strata were completely skipped if there were initial 
blocks already chosen from the demographic frame (all demographic blocks were chosen first). 
Therefore, a block was sampled from its geographic strata only if there were no demographic 
blocks selected in its geographic-demographic strata overlap (𝑂*: = 𝑔# ∩ 𝑑*), which is computed 
as 

7 1−
2 ∗ #hu	in	𝑗
#hu	in	𝑑&&∈⋃)!

	 

 
for any block 𝑖. We obtained a stratified cluster sample of housing units from complementary 
dual-screening frames. Because we constructed the demographic and geographic frames to not 
have overlapping domains, we did not need additional two-frame adjustments (Lohr, 2011).  

Summary 
In part because of the COVID-19–related difficulties described in the previous chapter, the 

CNC study obtained survey information from approximately half of the eligible housing units. 
Given the relatively high rates of nonresponse, it is important to account for nonresponding 
households in some way. We opted for an imputation approach that was assisted by data from 
address canvassing, administrative data, and the BISG approach, which uses names and 
geographic locations to estimate race/ethnicity probabilities needed to provide CNC’s 
demographic characteristic estimates in full and facilitate comparisons with the census PL94 
tables. We considered a large number of potential imputation algorithms and focused on one that 
yields estimates that track variation in population across blocks in the 2010 Census data and that 
produces household-level resident distributions that are similar to those from households that 
responded to the CNC survey.   
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4. Comparison of 2020 Census Counts with CNC Responses 

The primary goal of the CNC data collection effort was to produce estimates that can be 
compared with data in the PL94 tables. Block-level tables are included in the separate appendix.  

Comparison of Census and CNC Housing Unit Counts 
The first step in data collection was to identify eligible housing units in the study blocks. 

(The methodology for this first phase of data collection is described in Chapter 2.) These data are 
displayed in Figure 4.1, where each point represents a study block and each panel shows a 
county that contains at least one study block. Points above and to the left of the diagonal line 
represent blocks in which the CNC identified a higher number of housing units than the census. 
On the whole, the CNC identified similar numbers of housing units as the census. For 58 percent 
of blocks, the CNC count was higher than that of the census. In total, the CNC identified 23,929 
housing units, compared with 22,668 housing units identified in the 2020 Census.  

Figure 4.2 displays the same data as Figure 4.1 but focuses on differences; we can see that 
the CNC count of blocks was lower than that of the census in only five counties (aggregating 
across study blocks) and higher in 32.  

There was a small number of blocks for which the differences between the census and the 
CNC counts were substantial. These blocks are shown in Table 4.1. In most cases, we did not 
identify any data collection issues that could readily explain these differences. The one exception 
was a block in Marin County where the CNC identified substantially fewer housing units than 
the census did. This was the result of an apparent clerical error that resulted in the 2010 block 
boundaries being used rather than the expanded 2020 block boundaries. Because this is a 
relatively small block with a small sampling weight, the overall results are only weakly affected 
by this issue.  
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Figure 4.1. Comparison of Census and CNC Block-Level Counts of Housing Units, Grouped by 
County 
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Figure 4.2. Comparison of Census PL94 and CNC Block-Level Counts of Housing Units, Grouped 
by County 

 

NOTE: Black dots represent scaled differences at the block level, and red dots give similar differences, first 
aggregating over all sampled blocks within a county. A dot on the left side of the vertical line indicates that the CNC 
count for that block was lower than shown in the census PL94 table; a dot on the right side of the line indicates that 
the CNC count for that block was higher than in the census PL94 table. Rows are arranged by size of county-level 
difference.  

Table 4.1. Blocks with Substantial Differences in Housing Units Identified by Census and CNC  

Block Census Housing Unit Count CNC Housing Unit Count 
Del Norte County: 0002031031 2 8 

Kern County: 0045002243 1 21 

Lake County: 0007011052 11 57 

Marin County: 1021001000 552 124 

Ventura County: 0076121011 1 160 
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Comparison of Census Population Counts with CNC Population Estimates 

Census Blocks 

The separate appendix provides PL94 table comparisons for all 173 study blocks. Across all 
of the study blocks, the CNC counted or imputed 51,812 individuals, compared with 53,295 for 
the census. The CNC imputed estimates for approximately 50 percent of households. Because it 
can be difficult to process the information in moderately large tables for each of the 173 blocks 
systematically, in this report, we primarily focus on graphical representations of key components 
of the PL94 tables.  

Figure 4.3 displays block-level population estimates for the CNC and counts for the census. 
Points that fall on the diagonal line correspond to blocks with equal population estimates in the 
two enumeration efforts. As we can see, most points fall near the diagonal line, indicating similar 
estimates in the two data sources.  

Figures 4.4 and 4.5 separate the block-level totals by demographic characteristics. Notably, 
the single-race Asian imputed estimates are generally lower in the CNC, and the single-race 
White imputed estimates are generally higher in the CNC, than in the PL94 census counts. The 
lower Asian population estimate relative to the PL94 census counts seems to corroborate similar 
numbers from two other sources of data: The first is the 2020 Census Post-Enumeration Survey, 
which estimated that the Asian overcount rate (for the Asian race category alone or in 
combination with other race categories) was 2.62 percent nationally (U.S. Census Bureau, 2020), 
and the second is population projections (baseline 2019) from the California Department of 
Finance. The Department of Finance’s population projections for non-Hispanic Asians are lower 
than the decennial census estimates in 49 of 58 counties. For example, in Los Angeles, San 
Diego, and Orange counties, the differences are 7.2 percent, 10.7 percent, and 17.0 percent, 
respectively (State of California Department of Finance, undated). However, our population 
counts required statistical adjustments for about 50 percent of housing units that did not respond 
to the CNC survey and about 61 percent of housing units that did not provide information on 
demographic characteristics. These adjustments are described below. These trends are also 
apparent when we aggregate counts across study blocks within counties, as in Figure 4.6.  
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Figure 4.3. CNC Estimates Versus Census Block-Level Population Counts 
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Figure 4.4. CNC Estimates Versus Census Block-Level Population Counts by Demographic 
Category 

 

                    All ages and      All ages and       Ages 18+ and     Ages 18+ and 
                  ethnicities         not Hispanic       all ethnicities       not Hispanic 
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Figure 4.5. CNC Estimates Versus Census Block-Level Population Counts by Hispanic Ethnicity 

 

Figure 4.6. CNC Estimates Versus Census Population Counts by Race and Hispanic Ethnicity, 
Aggregated over Study Blocks Within Counties 
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Because nearly half of all eligible housing units did not respond to the survey, we examine 
the share of the CNC total estimated population that was observed (via survey response) versus 
imputed. Figure 4.7 displays these data by block. The black dots represent the total census 
population. The green portion of the bar plot indicates the total reported number of residents in 
responding households. The red portion of the bar plot represents the imputed estimate so that 
the total estimated CNC population corresponds to the length of the full bar (i.e., both the green 
and red portions). Note that even though the reported response rate was near 50 percent, in most 
blocks, the green (observed) portion is substantially larger than the red (imputed) share of the 
CNC estimate. This is because not all housing units are occupied, and our imputation algorithm 
correspondingly imputes many zeroes. Note also that, in the cases in which there is a substantial 
deviation between the CNC and the census (e.g., block 1224001011 in Santa Cruz County), the 
difference does not appear to be driven by abnormal shares of observed versus imputed residents.  

As described in Chapter 3, we investigated a large number of potential imputation 
approaches. In part because of the substantial share of nonresponding households, the choice of 
which imputation algorithm we use has a substantial impact on the resulting population 
estimates. Figure 4.8 shows the range of resulting population estimates by block. The 83 
imputation approaches are represented as gray circles, the census counts as black lines, and our 
final imputation method as red hollow circles. As shown in the figure, the total population 
estimates vary substantially by imputation approach for many blocks. Summed across all blocks, 
the varying imputation strategies produce unweighted total estimates of below 40,000 to nearly 
60,000 (compared with 53,295 for the census). The imputation approaches that result in the 
highest total counts—which, in our view, are implausible—typically impute few zeros. In all, we 
interpret our results as being broadly consistent with census findings, but we cannot rule out 
substantially higher or lower counts as implausible.  
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Figure 4.7. CNC Observed and Imputed Estimates of Block-Level Total Population Compared with 
Census Counts 

 

NOTE: The black dots represent the total census population. The green portion of the bar plot indicates the total 
reported number of residents in responding households. The red portion of the bar plot represents the imputed 
estimate. 
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Figure 4.8. Total Estimated Residents by Imputation Method (selected counties) 

 

NOTE: For each block, the red, hollow circle represents the total population estimate using our preferred imputation 
approach. Gray circles represent population estimates from other considered imputation approaches. The black, 
vertical line segment corresponds to the census count. 

Comparison of Raw and Adjusted Block-Level Estimates with the PL94 File Counts 

State-Level and Selected County-Level Population and Housing Unit Estimates 

We present extrapolations of our block-level estimates to the state and county levels. Because 
the study was not designed to produce reliable estimates at the state level, the state estimates are 
very imprecise overall. That said, they can still be useful as a single measure of the magnitude of 
the potential differences. Although summing the PL94 tables across the study blocks results in a 
higher total count for the census, applying survey weights results in a higher total estimate for 
the CNC than the census count, with 16.1 more residents per block in the CNC than in the 
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census, on average (Table 4.2). However, as mentioned above, these estimates are extremely 
imprecise, and zero (no difference) is well within the resulting 95-percent confidence intervals. 
These confidence intervals also ignore uncertainty associated with the differences across 
imputation approaches shown in Figure 4.8. 

Table 4.2. Survey-Weighted Differences Between CNC Estimates and Census Population Counts 
for the 173 Sampled Blocks 

Statistic CNC Minus Census Lower Upper 
Block-level mean 16.1 –19.1 51.2 

Total 7.9 million –13.4 million 29.2 million 

NOTE: Because the CNC study was not designed to produce accurate state-level population estimates, 
these differences should be interpreted only as a summary of differences across all 173 study blocks and 
do not provide evidence regarding the accuracy of the census counts. 

 
With the same caveats as those given for the state-level extrapolations, we present survey-

weighted comparisons at the county level (Table 4.3). In line with our finding that CNC 
estimates and census counts are broadly comparable, the county-level mean differences are not 
consistently higher for the CNC than for the census, although there are large deviations in counts 
at the survey-weighted county level. We emphasize that, even if the block-level census counts 
were assumed to be exact, the weighting approach used here results in very imprecise estimates 
at the county level because the survey was not designed to produce accurate state- and county-
level totals; these results should be interpreted accordingly.  

Finally, we provide total housing unit counts in the CNC blocks, summarized at the county 
level. In addition to the number of total housing units discussed in previous sections, Table 4.4 
includes occupancy status. These housing unit counts do not involve survey weights. In the 
context of the CNC data, occupied means that the observed or imputed number of residents was 
greater than zero. We can see that, in general, the number of housing units identified by the CNC 
is higher than for the census, but the number of housing units identified as vacant by the census 
is lower than the number of vacant housing units in the CNC. Many of the zeros in the CNC 
count are imputed, so these numbers could shift under a higher response rate.  
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Table 4.3. Differences Between CNC Estimates and Census Counts for Counties with More Than 
Five Enumerated Blocks 

County Sampled Blocks CNC Minus Census  

Orange 6 9,286,533 

Los Angeles 19 1,285,967 

Fresno 11 205,413 

Riverside 9 141,498 

Sonoma 7 –17,259 

San Francisco 8 –20,958 

Santa Clara 12 –85,595 

San Diego 12 –258,634 

Sacramento 10 –316,599 

San Bernardino 6 –421,629 

Alameda 8 –1,589,124 

NOTE: Because the CNC study was not designed to produce accurate county-level population estimates, 
these differences should be interpreted only as a summary of differences across the sampled study blocks 
within counties and do not provide evidence regarding the accuracy of the census counts. 

Table 4.4. Number of Housing Units in CNC and Census  

County 

CNC 
Housing 

Units 
CNC 

Occupied 
CNC  

Vacant 

Census 
Housing 

Units 
Census 

Occupied 
Census 
Vacant 

Alameda 1,494 1,241 253 1,339 1,281 58 

Calaveras 81 62 19 71 61 10 

Contra Costa 587 464 123 581 568 13 

Del Norte 192 166 26 142 128 14 

El Dorado 181 149 32 166 151 15 

Fresno 1,705 1,334 371 1,704 1,532 172 

Glenn 35 29 6 25 12 13 

Humboldt 66 59 7 59 59 0 

Imperial 121 102 19 117 114 3 

Kern 239 198 41 205 205 0 

Kings 43 41 2 43 43 0 

Lake 100 86 14 91 84 7 

Lassen 139 103 36 122 114 8 

Los Angeles 3,447 2,882 565 3,133 3,040 93 

Marin 245 227 18 671 654 17 

Mono 245 72 173 273 84 189 

Monterey 63 52 11 62 62 0 
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County 

CNC 
Housing 

Units 
CNC 

Occupied 
CNC  

Vacant 

Census 
Housing 

Units 
Census 

Occupied 
Census 
Vacant 

Napa 16 14 2 16 16 0 

Nevada 79 62 17 69 66 3 

Orange 816 642 174 731 695 36 

Placer 133 109 24 134 131 3 

Plumas 75 57 18 75 45 30 

Riverside 1,330 1,096 234 1,159 1,016 143 

Sacramento 1,086 893 193 1,044 974 70 

San Benito 107 101 6 113 113 0 

San Bernardino 163 128 35 160 120 40 

San Diego 4,467 3,639 828 4,132 3,956 176 

San Francisco 2,127 1,733 394 2,000 1827 173 

San Joaquin 65 59 6 65 65 0 

San Luis Obispo 195 166 29 199 178 21 

San Mateo 539 492 47 499 479 20 

Santa Clara 1,416 1,249 167 1,272 1,214 58 

Santa Cruz 366 296 70 417 405 12 

Shasta 111 96 15 95 91 4 

Siskiyou 316 291 25 312 300 12 

Solano 219 195 24 271 269 2 

Sonoma 436 403 33 340 333 7 

Stanislaus 147 131 16 138 138 0 

Tulare 22 20 2 22 22 0 

Ventura 675 589 86 577 549 28 

Yolo 24 23 1 24 24 0 

Summary 
We found that the CNC results are broadly similar to those of the 2020 Census. In a majority 

of blocks, the CNC identified more eligible housing units than the census did. This might be the 
result of greater on-the-ground effort for the CNC relative to the census. However, given that 
only around half of all eligible housing units responded to the CNC survey, the difference in 
housing unit counts does not translate into a discernable difference in population estimates. The 
CNC estimates are sensitive to the imputation approach used. In our preferred estimates, the 
CNC consistently (across blocks) estimated lower numbers of Asian individuals than were 
reported in the PL94 tables. This result aligns with projections from the California Department of 
Finance and findings in the Census Post-Enumeration Survey that suggest that the decennial 
census overcounted Asian individuals more broadly.   
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5. Summary and Conclusion 

The CNC enumeration efforts took place during a historically difficult time to collect large 
volumes of survey data. The COVID-19 pandemic was the primary source of difficulties for field 
operations, but the CNC enumeration teams also experienced disruptions due to wildfires, 
extreme heat, protests in the aftermath of the murder of George Floyd, and other complicating 
factors. Because of these difficulties, the CNC achieved a response rate that was lower than 
originally planned for.  

Nonetheless, the study produced several findings that might be helpful for future 
enumeration efforts. Regarding the survey methodology, we found that the CNC’s complete in-
person address canvassing may have contributed to a higher count of housing units than the 
census count. The U.S. Census Bureau’s in-field address-listing activity for 2020 was done to 
verify 35 percent of addresses that could not be verified through in-office canvassing using 
geospatial imaging software. The CNC identified 23,929 housing units, while the 2020 Census 
identified 22,668. This finding suggests that, despite advancements in geospatial imaging 
software, as well as many other approaches used by the bureau to assess coverage and validate 
addresses, in-field address listings might yield a more complete accounting of housing units than 
in-office address canvassing. Because an accurate count of eligible housing units is needed to 
calculate response rates, shortcomings at this stage have implications for calculating valid 
response rates and for the potential to undercount the population if housing units are missed. 

Regarding the imputation of missing race/ethnicity information, we found that BISG is a 
potent tool for augmenting survey responses. Using this methodological tool allowed us to 
supplement survey data with administrative sources of information that include names but not 
race/ethnicity information. Moreover, given the relatively high rates of missing data in many 
blocks, we found substantial sensitivity of the resulting estimates to the statistical model used to 
impute missing data. Exhaustively exploring a wide variety of imputation approaches allowed us 
to focus on approaches that imputed housing unit–level count distributions that were consistent 
with those reported by responding households, produced a reasonable number of imputed zero 
household-level counts, and avoided anomalously large or small estimated counts at the block 
level.  

In general, the CNC population estimates are broadly similar to the 2020 Census numbers, 
and this study does not offer evidence that invalidates the 2020 Census. The CNC estimated 
around 3 percent fewer individuals (51,812) than the census counted (53,295). Our population 
estimates required statistical adjustments (assisted by administrative data) for the nearly 50 
percent of housing units that did not respond to the CNC survey and about 61 percent of housing 
units that did not provide information on demographic characteristics, so we have lower 
confidence in these numbers than in our housing unit counts.  
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Accurate census population estimates are vital for political, economic, research, and other 
functions. We hope that the results of this study and other evaluations of the census’s operations 
support the U.S. Census Bureau and state policymakers in making decisions that result in high-
quality data collection in future efforts.  
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Appendix A. CNC Block Observation Form 

In preparation for the listing of addresses in the sample of blocks selected for the study, the 
four field supervisors were tasked with driving to each of the blocks in their assigned regions to 
conduct in-person observations. This appendix provides the block observation form. 
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Appendix B. CNC Address-Canvassing Form Final Codebook 

This appendix provides the codebook for the electronic form used in the address-listing 
phase. 

 
CNC Address Canvassing Form Final Codebook 

WORKERID: 
NAME WORKERID 
TYPE Text 
ANSWER Text 

 

BLOCKID: 
NAME BLOCKID 
TYPE Text 
ANSWER Text 

 

CURRENT ADDRESS: 
NAME CURRENT_ADDRESS 
TYPE Text 
ANSWER Text 

 

IS THE WORKERID ABOVE BLANK? IF IT IS BLANK DOUBLE CHECK TO MAKE SURE YOU ARE LOGGED 
IN. IF IT IS INCORRECT PLEASE MAKE SURE YOU ARE LOGGED IN AS THE CORRECT USER. 
NAME worker_blank_flag  
TYPE Int  
ANSWER Yes 1 
 No 0 

 

PLEASE SELECT YOUR WORKERID: 
NAME WORKERID2  
TYPE Text  
ANSWER RAND_CNC_SUPERVISOR_1 RAND_CNC_SUPERVISOR_1 

RAND_CNC_SUPERVISOR_2 RAND_CNC_SUPERVISOR_2 
RAND_CNC_SUPERVISOR_3 RAND_CNC_SUPERVISOR_3 
RAND_CNC_SUPERVISOR_4 RAND_CNC_SUPERVISOR_4 
RAND_CNC_USER_1 RAND_CNC_USER_1 
RAND_CNC_USER_2 RAND_CNC_USER_2 
RAND_CNC_USER_3 RAND_CNC_USER_3 
RAND_CNC_USER_4 RAND_CNC_USER_4 
RAND_CNC_USER_5 RAND_CNC_USER_5 
RAND_CNC_USER_6 RAND_CNC_USER_6 
RAND_CNC_USER_7 RAND_CNC_USER_7 
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RAND_CNC_USER_8 RAND_CNC_USER_8 
RAND_CNC_USER_9 RAND_CNC_USER_9 
RAND_CNC_USER_10 RAND_CNC_USER_10 
RAND_CNC_USER_11 RAND_CNC_USER_11 
RAND_CNC_USER_12 RAND_CNC_USER_12 
RAND_CNC_USER_13 RAND_CNC_USER_13 
RAND_CNC_USER_14 RAND_CNC_USER_14 
RAND_CNC_USER_15 RAND_CNC_USER_15 
RAND_CNC_USER_16 RAND_CNC_USER_16 
RAND_CNC_USER_17 RAND_CNC_USER_17 
RAND_CNC_USER_18 RAND_CNC_USER_18 
RAND_CNC_USER_19 RAND_CNC_USER_19 
RAND_CNC_USER_20 RAND_CNC_USER_20 
RAND_CNC_USER_21 RAND_CNC_USER_21 
RAND_CNC_USER_22 RAND_CNC_USER_22 
RAND_CNC_USER_23 RAND_CNC_USER_23 
RAND_CNC_USER_24 RAND_CNC_USER_24 
RAND_CNC_USER_25 RAND_CNC_USER_25 
RAND_CNC_USER_26 RAND_CNC_USER_26 
RAND_CNC_USER_27 RAND_CNC_USER_27 
RAND_CNC_USER_28 RAND_CNC_USER_28 
RAND_CNC_USER_29 RAND_CNC_USER_29 
RAND_CNC_USER_30 RAND_CNC_USER_30 
RAND_CNC_USER_31 RAND_CNC_USER_31 
RAND_CNC_USER_32 RAND_CNC_USER_32 
RAND_CNC_USER_33 RAND_CNC_USER_33 
RAND_CNC_USER_34 RAND_CNC_USER_34 
RAND_CNC_USER_35 RAND_CNC_USER_35 
RAND_CNC_USER_36 RAND_CNC_USER_36 
RAND_CNC_USER_37 RAND_CNC_USER_37 
RAND_CNC_USER_38 RAND_CNC_USER_38 
RAND_CNC_USER_39 RAND_CNC_USER_39 
RAND_CNC_USER_40 RAND_CNC_USER_40 
RAND_CNC_USER_41 RAND_CNC_USER_41 
RAND_CNC_USER_42 RAND_CNC_USER_42 
RAND_CNC_USER_43 RAND_CNC_USER_43 
RAND_CNC_USER_44 RAND_CNC_USER_44 
RAND_CNC_USER_45 RAND_CNC_USER_45 

 

 

PLEASE ENTER YOUR NAME: 
NAME WORKER_NAME 
TYPE Text 
ANSWER Text 

 

IS THE BLOCKID ABOVE BLANK? IF IT IS BLANK AND THIS IS A NEW STRUCTURE MAKE SURE YOU’VE 
COPIED FROM A NEARBY STRUCTURE. IF IT IS INCORRECT PLEASE MAKE SURE YOU’VE LAUNCHED 
FROM THE CORRECT STRUCTURE. 
NAME block_blank_flag  
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TYPE int  
ANSWER Yes 1 
 No 0 

 

PLEASE ENTER THE BLOCKID: 
NAME BLOCKID2 
TYPE Text 
ANSWER Text 

 

IS THE CURRENT ADDRESS ABOVE BLANK? IF IT IS INCORRECT PLEASE MAKE SURE YOU’VE 
LAUNCHED FROM THE CORRECT STRUCTURE. IF YOU’VE CHANGED THE ADDRESS IN COLLECTOR 
MAKE SURE YOU’VE SUBMITTED CHANGES BEFORE LAUNCHING SURVEY123 
NAME current_address_flag  
TYPE int  
ANSWER Yes 1 
 No 0 

 

HOUSE NUMBER: 
NAME HOUSE_NUMBER 
TYPE Text 
ANSWER Text 

 

STREET NAME: 
NAME STREET 
TYPE Text 
ANSWER Text 

 

UNIT TYPE: 
NAME UNIT_TYPE 
TYPE Text 
ANSWER Text 

 

UNIT NUMBER: 
NAME UNIT_NUMBER 
TYPE Text 
ANSWER Text 

 

CITY: 
NAME CITY 
TYPE Text 
ANSWER Text 
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ZIP: 
NAME ZIP 
TYPE Text 
ANSWER Text 

 

DISTANCE (METERS): 
NAME DISTANCE 
TYPE Decimal 
ANSWER Decimal 

 

SELECT TYPE OF STRUCTURE 
NAME STRUCTURE_TYPE  
TYPE Int  
ANSWE
R 

Residential Housing Unit 1 
New Residential Housing Unit (not on sample list) 2 
Accessory dwelling unit on the same property as another address (e.g. 
granny flat, garage apartment, etc.) 3 
Uninhabitable Housing Unit 4 
Group Quarters 5 
Uninhabitable Group Quarters 6 
Empty Trailer Pad/Mobile Home Site 7 
Under Construction- Enclosed 8 
Under construction- Not enclosed 9 
Non Residential (Business)  10 
Duplicate 11 
Does not exist/unable to locate 12 
Exists in the Fringe 13 
Unable to list 
ROOT ADDRESS (POST) 

14 
33 

 

 

 

PLEASE ENTER ANY ADDITIONAL COMMENTS ABOUT THIS ADDRESS. 
NAME ADRCOMMENT 
TYPE Text 
ANSWER Text 

 

PLEASE ENTER A DESCRIPTION OF THIS DWELLING UNIT OR HOUSEHOLD AND ITS LOCATION. 
NAME ACCESSORY_DWELLING_UNIT_COMMENTS 
TYPE Text 
ANSWER Text 

 

SELECT THE RESIDENTIAL HOUSING UNIT TYPE. 
NAME HU_TYPE  
TYPE Int  
ANSWE
R 

Residential: Single Family Home 1 
Residential: Duplex 2 
Residential: TriPlex 3 
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Residential: Part of Multi Unit House 4 
Apartment: Multi Unit l Apt- Low/Medium Rise (1-4 floors) 5 
Apartment: Multi Unit Apt- High Rise (5 or more floors) 6 
Mobile Home 7 
Residential other 8 

 

 

DOES THE HOUSING UNIT APPEAR TO BE OCCUPIED? FOR EXAMPLE DO YOU SEE LIGHTS ON INSIDE 
THE HOME, OUTDOOR FURNITURE, MAIL IN THE MAILBOX, OR A BANNER OR DECORATIONS 
DISPLAYED ON THE PREMISES. 
NAME HU_OCCUPIED  
TYPE int  
ANSWER Yes 1 
 No 

Could not observe 
0 
8 

 

ARE YOU ABLE TO VERIFY THE RESIDENTIAL DWELLING UNIT ADDRESS WITH A PERSON? 
NAME ADDRESS_VERIFY  
TYPE int  
ANSWER No, verified through observation only 0 
 Yes, with an adult HU resident 

Yes, with a neighbor 
1 
2 

 

HOW MANY PEOPLE ARE CURRENTLY LIVING IN THIS HOUSE/APARTMENT? PLEASE COUNT ALL 
PEOPLE WHO LIVE AND SLEEP HERE MOST OF THE TIME INCLUDING BABIES AND SMALL CHILDREN. 
IF REFUSED, ENTER 98 ENTER #: 
NAME NUM_OF_HU_RESIDENTS 
TYPE Int 
ANSWER Int 

 

IS THERE ANOTHER HOUSING UNIT ON THIS PROPERTY IN WHICH PEOPLE ARE CURRENTLY LIVING? 
THIS COULD INCLUDE A GARAGE OR BASEMENT APARTMENT, OR A SEPARATE STRUCTURE ON 
YOUR PROPERTY OR A TENT OR MOBILE HOME THAT IS ON THE PROPERTY. 
NAME ADU  
TYPE int  
ANSWER Yes 1 
 No 0 
 Refused 98 

 

HOW MANY ADDITIONAL HOUSING UNITS IN ADDITION TO THIS [HOUSE/APARTMENT] ARE THERE 
AT THIS ADDRESS (ON THIS PROPERTY)? IF REFUSED, ENTER 98 ENTER #: 
NAME NUM_ADU 
TYPE Int 
ANSWER Int 
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WHAT IS THE NAME OF THE ADULT IN THIS HOUSEHOLD WHOM WE SHOULD CONTACT ABOUT 
COMPLETING THE SURVEY? IF REFUSED, ENTER “REFUSED” ENTER FIRST AND LAST NAME: 
NAME HH_NAME 
TYPE Text 
ANSWER Text 

 

WHAT IS THIS PERSON’S GENDER? ASK ONLY IF NECESSARY 
NAME HH_GENDER  
TYPE int  
ANSWER Male 1 
 Female 2 
 Other 3 
 Refused 98 

 

WHAT IS [YOUR/THIS PERSON’S] PREFERRED LANGUAGE? 
NAME HH_LANG  
TYPE int  
ANSWER English 1 
 Spanish 2 
 Mandarin 3 
 Cantonese 4 
 Tagalog 5 
 Vietnamese 6 
 Korean 7 
 Persian 8 
 Russian 9 
 Other 10 
 Refused 98 

 

SPECIFY LANGUAGE: 
NAME HH_LANG_OTHER 
TYPE Text 
ANSWER Text 

 

WHAT IS [YOUR/THIS PERSON’S] TELEPHONE NUMBER? IF REFUSED, ENTER (999) 999 – 9999 ENTER 
TELEPHONE NUMBER: 
NAME HH_TEL 
TYPE Text 
ANSWER Text 

 

IS THIS A CELL PHONE OR A LANDLINE? 
NAME HH_TEL_TYPE  
TYPE int  
ANSWER Cell Phone 1 
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 Landline 2 
 Refused 98 

 

MAY WE SEND [YOU/THIS PERSON] A TEXT ON THIS NUMBER? WE WOULD ONLY TEXT [YOU/THIS 
PERSON] TO REMIND YOU OF THE SURVEY WE WILL BE CONDUCTING IN MAY. 
NAME SEND_TEXT  
TYPE int  
ANSWER Yes 1 
 No 0 

 

DOES THIS HOUSING UNIT HAVE ITS OWN (UNSHARED) GARAGE OR DRIVEWAY? 
NAME GARAGE  
TYPE int  
ANSWER Yes 1 
 No 0 
 Could not observe 8 

 

HOW MANY CARS DO YOU OBSERVE IN THE DRIVEWAY/GARAGE? ENTER “99” IF UNABLE TO 
OBSERVE ENTER #: 
NAME CARS 
TYPE Int 
ANSWER Int 

 

DO YOU SEE ANY INDICATION THAT CHILDREN MIGHT BE LIVING IN THIS HOUSING UNIT (E.G. TOYS 
OR SPORTS EQUIPMENT, A TRAMPOLINE, A BASKETBALL HOOP, ETC.)? 
NAME KIDS  
TYPE int  
ANSWER Yes 1 
 No 0 
 Could not observe 8 

 

DO YOU SEE ANY FOR SALE OR FOR RENT SIGNS AT/ON THIS HOUSING UNIT? 
NAME SALE_RENT  
TYPE int  
ANSWER Yes, for sale sign 1 
 Yes, for rent sign 2 
 No 0 

 

HOW MANY VISITS DID YOU HAVE TO MAKE TO THIS ADDRESS TO COMPLETE THE LISTING? ENTER 
#: 
NAME NUMBER_OF_VISITS 
TYPE Int 
ANSWER Int 
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FINAL STATUS CODE 
NAME FINAL_STATUS_CODE  
TYPE int  
ANSWER Completed address listing for existing address 1 
 Completed address listing ADU/household that is part of existing address 2 
 Completed address listing for new address on the block 3 

 

YOU HAVE A CURRENT ESTIMATED DISTANCE THAT IS GREATER THAN 500 METERS FROM THE 
STRUCTURE. PLEASE SELECT A REASON WHY: 
NAME DISTANCE_REASON  
TYPE int  
ANSWER Restricted access to structure 1 
 Poor internet connectivity / The estimated location on the map is 

incorrect 
2 

 No access to internet where structure was located / Sent survey in from 
different location 

3 
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Appendix C. CNC Survey and Enumeration Form 

This appendix provides the CNC survey and enumeration form. 

CNC $15 Survey 
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CNC $10 Survey 
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Appendix D. CNC Short-Form Survey 

This appendix presents the shortened version of our survey. This version collected only 
information on the number of residents in the household and the breakdown of the residents by 
gender and race/ethnicity. 
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Appendix E. CNC Study Brochure  

This appendix contains the study brochure that we mailed to law enforcement agencies prior 
to collecting data. 

 

 

 
 
What is California Neighborhoods Count study? 
California Neighborhoods Count is a research 
study funded by the State of California that 
aims to get population counts in communities 
throughout the state.  You may have responded 
to the federal census.  This study will provide 
similar information for the state, however it is 
different from the Census. We hope that you 
will fill out your Census form and our survey as both are very 
important.  Information from our study will be used by the state to 
make better decisions about neighborhoods like yours, and will help 
in planning and in making funding decisions for services and 
infrastructure-- including funding for healthcare, housing, schools, 
senior centers, public safety, and roads all across the state. 
Information from this study will also help us assess the success of the 
2020 Census in California.  

 
What will I be asked to do? 

The California Neighborhoods Count study has two phases.   
In the first phase, RAND data collectors will come to your 
neighborhood to do a complete listing of all residential housing units 
in selected blocks.  In the second phase, RAND will invite you and all 
the other residents on your block to take part in a short survey that 
includes questions about your neighborhood, your household, and 
whether you participated in the 2020 Census. To thank you for 
completing the survey, you will receive a payment of $15. 

 

 
Is the information you collect from me confidential? 
Yes!  We will keep all of the information about you and your 
household confidential.  
All information collected as part of this study will only be used for 
research purposes and will not be used by any federal, state, or city 
government agency or court in any way that could harm study 
participants. Names, addresses, and any other identifying information 
are kept completely confidential, and all reports will be written in 
summary or statistical form. 
 
Why should I participate?  
Participation is voluntary but we 
hope you will agree to take part.  
This study gives you an opportunity 
to provide information that will 
help improve how funding for 
programs and services is allocated by the State of California and will 
help us assess the success of the 2020 Census in California. 
 
Who is doing this study? 
The study is being conducted by the RAND Corporation in 
collaboration with the State of California’s Demographic Research 
Unit.  RAND is a nonprofit, nonpartisan research organization based in 
Santa Monica, CA. For more information about RAND, please go to 
www.rand.org. 
       
Questions? 
If you have any questions or concerns about this study, you may 
contact the Survey Director, Beverly Weidmer at 1-800-734-5399 or 
via email at Beverly_Weidmer@rand.org.  If you would like more 
information about this study, please visit our website at  
www.ca-neighborhoods.org. 
 

 
Version 15  12/6/19 

$15 
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¿Qué es el estudio California Neighborhoods Count? 
California Neighborhoods Count es un estudio de 
investigación financiado por el Estado de 
California, que pretende obtener los conteos de 
población en comunidades en diferentes partes 
del estado. Puede que usted haya respondido al 
censo federal. Este estudio proporcionará 
información similar para el estado; sin embargo, 
es diferente del Censo. Esperamos que complete su cuestionario del 
censo y nuestra encuesta ya que ambos son muy importantes. La 
información de nuestro estudio será utilizada por el Estado para tomar 
mejores decisiones sobre barrios como el suyo, y ayudará a la 
planificación y a la toma de decisiones de financiación para servicios e 
infraestructura, incluyendo la financiación de la atención médica, 
vivienda, escuelas, centros para ancianos, seguridad pública y 
carreteras, en todo el estado. La información de este estudio también 
nos ayudará a evaluar el éxito del Censo federal de 2020 en California.  

 
¿Qué se me pedirá que haga? 

El estudio California Neighborhoods Count tiene dos fases.  
En la primera fase, los recopiladores de datos de RAND irán a su barrio 
para hacer una lista completa de todas las unidades habitacionales en 
determinadas manzanas/cuadras. En la segunda fase, RAND lo/a 
invitará a usted y a todos los demás residentes de su manzana/cuadra 
a participar en una breve encuesta que incluye preguntas sobre su 
barrio, su hogar y sobre si usted participó en el Censo de 2020. Gracias 
por completar la encuesta, usted recibirá un pago de $15. 
 

 

¿Es confidencial la información que ustedes 
recopilan de mí? 
¡Sí! Mantendremos toda la información sobre usted y su familia 
confidenciales. Toda la información recopilada como parte de este 
estudio será utilizada únicamente para fines de investigación y no será 
utilizada por ningún organismo ni tribunal del gobierno federal, estatal 
ni de la ciudad, de ninguna manera que pudiera perjudicar a los 
participantes del estudio. Los nombres, direcciones y cualquier otra 
información de identificación se mantienen totalmente confidenciales 
y todos los informes se escribirán como resúmenes o de forma 
estadística. 
 
¿Por qué debería participar yo? 
La participación es voluntaria, pero 
esperamos que usted acepte tomar parte. 
Este estudio le da la oportunidad de 
proporcionar información que ayudará a 
mejorar cómo el Estado de California 
asigna los fondos para los programas y los servicios, y nos ayudará a 
evaluar el éxito del Censo de 2020 en California. 
 
¿Quién está haciendo este estudio? 
El estudio lo está llevando a cabo la RAND Corporation en colaboración 
con el Departamento de Investigación Demográfica del Estado de 
California. RAND es una organización de investigación sin fines de lucro 
y no partidista, con sede en Santa Mónica, CA. Para obtener más 
información sobre RAND, por favor vaya a www.rand.org. 
       
¿ Qué hago si tengo preguntas? 
Si usted tiene alguna pregunta o inquietud sobre este estudio, puede 
ponerse en contacto con la Directora de la encuesta, Beverly Weidmer 
llamando al 1-800-734-5399 o por correo electrónico a 
Beverly_Weidmer@rand.org. Si desea obtener más información sobre  

$15 
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Appendix F. Data Elements Used to Impute Missing Data 

This appendix provides variables used in the imputations.  
 

Variable 
Used to Impute 

Number of Residents 
Used to Impute 
Demographics Data Source 

FOREIGNBORN X X CNC design/planning data 

HU2010 X X CNC design/planning data 

HU2018 X X CNC design/planning data 

INCENTIVE X X CNC design/planning data 

LANGUAGE_PCT X X CNC design/planning data 

PERSONAL_CRIME_INDEX X X CNC design/planning data 

POVERTY_PCT X X CNC design/planning data 

PROPERTY_CRIME_INDEX X X CNC design/planning data 

RENTER_PCT X X CNC design/planning data 

SAMPLE_TOTAL_HU X X CNC design/planning data 

TARGET_HU X X CNC design/planning data 

THREEORMOR_PCT X X CNC design/planning data 

TOTAL_BF X X CNC design/planning data 

TOTAL_CRIME_INDEX X X CNC design/planning data 

TOTAL_EST_UNITS X X CNC design/planning data 

TOTAL_PARCEL X X CNC design/planning data 

TOTAL_PB X X CNC design/planning data 

UNEMPLOYED_PCT X X CNC design/planning data 

UniqueStructure X X CNC design/planning data 

VACANT_PCT X X CNC design/planning data 

BlockID X X CNC design/sampling 
data 

caseid X X CNC design/sampling 
data 

climactic_region X X CNC design/sampling 
data 

HOUSING X X CNC design/sampling 
data 

HTC_PERCENTILE X X CNC design/sampling 
data 

intptlat X X CNC design/sampling 
data 

intptlon X X CNC design/sampling 
data 



115 

Variable 
Used to Impute 

Number of Residents 
Used to Impute 
Demographics Data Source 

LC X X CNC design/sampling 
data 

mos_dem X X CNC design/sampling 
data 

mos_geo X X CNC design/sampling 
data 

n_samp_obs_dem X X CNC design/sampling 
data 

n_samp_obs_geo X X CNC design/sampling 
data 

pr_dem X X CNC design/sampling 
data 

pr_fin X X CNC design/sampling 
data 

pr_geo X X CNC design/sampling 
data 

pr0_geo X X CNC design/sampling 
data 

qr_dem X X CNC design/sampling 
data 

qr_dem_in_geo X X CNC design/sampling 
data 

REGION X X CNC design/sampling 
data 

SAMPLE X X CNC design/sampling 
data 

sampled X X CNC design/sampling 
data 

strata_unif X X CNC design/sampling 
data 

w_hu X X CNC design/sampling 
data 

Cars X X CNC address canvassing 

FINAL_STATUS_CODE X X CNC address canvassing 

Garage X X CNC address canvassing 

HU_OCCUPIED X X CNC address canvassing 

HU_TYPE X X CNC address canvassing 

Kids X X CNC address canvassing 

lgl_elig X X CNC address canvassing 

NUMBER_OF_HU_RESIDENTS X X CNC address canvassing 

NUMBER_OF_VISITS X X CNC address canvassing 

STRUCTURE_TYPE X X CNC address canvassing 

age18ou — X CNC survey data 

hisp_cat — X CNC survey data 



116 

Variable 
Used to Impute 

Number of Residents 
Used to Impute 
Demographics Data Source 

person — X CNC survey data 

race_cat — X CNC survey data 

related — X CNC survey data 

sex — X CNC survey data 

q6 X X CNC survey data 

n_resp_age X X CNC survey data 
(summary) 

n_resp_hisp X X CNC survey data 
(summary) 

n_resp_race X X CNC survey data 
(summary) 

n_resp_sex X X CNC survey data 
(summary) 

n_uniq_age X X CNC survey data 
(summary) 

n_uniq_race X X CNC survey data 
(summary) 

n_uniq_sex X X CNC survey data 
(summary) 

ADU X X Parcel data 

AIRCOND X X Parcel data 

BATH X X Parcel data 

BEDRMS X X Parcel data 

BLDGAREA X X Parcel data 

BLDGS X X Parcel data 

EXEMPT X X Parcel data 

GARSIZE X X Parcel data 

HALFBATH X X Parcel data 

HEATING X X Parcel data 

LOTAREA X X Parcel data 

LOTSIZE X X Parcel data 

PARKSPACE X X Parcel data 

PARKTYPE X X Parcel data 

POOL X X Parcel data 

QUALITY X X Parcel data 

ROOMS X X Parcel data 

STORIES X X Parcel data 

TAXAREA X X Parcel data 

TOTALVALUE X X Parcel data 

TTAX X X Parcel data 
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Variable 
Used to Impute 

Number of Residents 
Used to Impute 
Demographics Data Source 

UNITS X X Parcel data 

YRBLT X X Parcel data 

YREFF X X Parcel data 

BIFSGaian_meds — X MEDS (BISG) 

BIFSGapi_meds — X MEDS (BISG) 

BIFSGblack_meds — X MEDS (BISG) 

BIFSGhisp_meds — X MEDS (BISG) 

BIFSGmulti_meds — X MEDS (BISG) 

BIFSGwhite_meds — X MEDS (BISG) 

BIFSGaian_srg — X CNC names (BISG) 

BIFSGapi_srg — X CNC names (BISG) 

BIFSGblack_srg — X CNC names (BISG) 

BIFSGhisp_srg — X CNC names (BISG) 

BIFSGmulti_srg — X CNC names (BISG) 

BIFSGwhite_srg — X CNC names (BISG) 

BIFSGaian_voter_apr — X Voter registration  
(April; BISG) 

BIFSGapi_voter_apr — X Voter registration  
(April; BISG) 

BIFSGblack_voter_apr — X Voter registration  
(April; BISG) 

BIFSGhisp_voter_apr — X Voter registration  
(April; BISG) 

BIFSGmulti_voter_apr — X Voter registration  
(April; BISG) 

BIFSGwhite_voter_apr — X Voter registration  
(April; BISG) 

BIFSGaian_voter_nov — X Voter registration 
(November; BISG) 

BIFSGapi_voter_nov — X Voter registration 
(November; BISG) 

BIFSGblack_voter_nov — X Voter registration 
(November; BISG) 

BIFSGhisp_voter_nov — X Voter registration 
(November; BISG) 

BIFSGmulti_voter_nov — X Voter registration 
(November; BISG) 

BIFSGwhite_voter_nov — X Voter registration 
(November; BISG) 

NOTE: A dash indicates that the data element was not used. An X indicates that the variable was used to impute 
the number of residents (second column) and/or to impute demographics (third column). 
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Abbreviations 

ACS American Community Survey 

ADU accessory dwelling unit 

BISG Bayesian Improved Surname Geocoding 

CAPI computer-assisted personal interviewing 

CATI computer-assisted telephone interviewing 

CCC California Complete Count 

CNC California Neighborhoods Count 

COVID-19 coronavirus disease 2019 

FIPS Federal Information Processing Standards 

MEDS Medi-Cal Eligibility Data System 

PL94 Public Law 94-171 

TNR  total number of residents 
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