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Transtorming the Census

Censuses are changing!
Why does it matter?
International context

ONS Census Transformation
Administrative data
Internet enumeration

Big data

Research implications
[discussion]
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Censuses are changing!

Increasing demand for timely data
Difficulty accessing addresses and people
Falling response rates

More effort to achieve same response
Increasing costs
Dissolving definitions

Usual residence?

Household?
Main employment?...

Development of new methods
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Census types

Traditional+Internet Register+Linked Admin data

Traditional Census Traditional+Internet+Admin data
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International context 2011

Traditional+Internet Register+Linked Admin data

D

Sweden, Finland,
Netherlands, Belgium

®

England and )
Wales, New O

Zealand, Canada,

Australia, Irelan

Portugal, Malta,
Northern Ireland

Traditional Census Traditional+Internet+Admin data
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International context 2011

Traditional+Internet Register+Linked Admin data

D

Rolling Survey Sweden. Fintand
weden, Finland,

Netherlands, Belgium

®

Engl\a@ and )
Wales, New O
Zealand, Canada,
Australia, Irelan

Portugal, Malta,
Northern Ireland

Traditional Census Traditional+Internet+Admin data
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International context 2011

Traditional+Internet Register+Linked Admin data

Traditional Census Traditional+Internet+Admin data
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Why does it mattere

(From perspective of England and Wales, 2017)

Only source of high quality small area population
distributions

Unigue combination of attribute detail and spatial
resolution

Small area denominator population for prevalence,
standardized rates, deprivation indicators

Census as driver of basic statistical geography —
output areas, super output areas

Range of integrated data products

Multiple interactions linked via current
address/address one year ago/workplace address

Persons linked via household gquestions
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Range of infegrated outputs

National big picture on small populations
Small area aggregate data

Integrated statistical boundary and
georeferencing system

Interaction data — flows between small
areas

Microdata samples
Integration with Longitudinal Studies
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The UK Data Service makes use of browser cookies.
By continuing to use this website you are agreeing to our use of cookies. Tell me more

UK Data Service home Site Search FAQ Help
UK Data Service
Census Support About Census Support Get census data Use census data Census news and events
=
|l|T/4;
r . . . . » LOGIN [ :+ REGISTER
Census Q, DISCOVER UK DATA SERVICE
S t and browse the UK
uppor Census Support dat:
Who we are
LATEST TWEETS LATEST NEWS UK DATA SERVICE CENSUS SUPPORT

FailWise: This
free @UKDataSenvice
Crime Surveys User
Conference
@RoyalStatSoc next

month looks useful for

I Z

#socialresearch in the

‘offe.

m% RT @JenLBuckley:
#LFSAPS2017 Duncan
Elliott explaining work
to improve the
presention of
timeseries; key aims to
improve timeliness and
acc.

"-ﬂ% RT @JenLBuckley:
#LFSAPS2017 lan
O'Sullivan talking about

The Autumn 2017 UK Data Senvice
Newsletter is out!

UK Data Senice Annual Report 2016-2017
released

MNew guide: Mapping 2011 Census
Microdata using R,

1981 Census Microdata samples

The best places for women to live in
Britain are revealed

The Census Support service is composed

of data specialists who focus on making a

wide range of data from the contemporary

censuses from 1971 to 2011 as accessible
as possible to research users.

We provide access to census counts for
areas. data on migration and commuting
between areas. samples of anonymised
census records and the boundary files
necessary to map them.

PROGRESS TOWARDS 2021 AND
BEYOND

QUICK ACCESS TO

UK Data Service
Aggregate data
Flow data
Microdata
Boundary data

b4

In @ @

/lcensus.ukdataservice.ac.uk/

https
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Traditional+Internet Register+Linked Admin data

Traditional Census Traditional+Internet+Admin data
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2021 England and Wales

Recommendations from the Nationadl
Statistician:

Increased use of administrative data and
surveys in order to enhance the statistics
from the 2021 Census and improve
annual statistics between censuses.

An online census of all households and
communal establishments in England
and Wales in 2021 as a modern
successor to the traditional, paper-based
decennial census. ONS recognises that
special care would need to be taken to
support those who are unable to
complete the census online.

http://webarchive.nationalarchives.gov.uk/20160110114235/http://www.0

ns.gov.uk/ons/about-ons/who-ons-are/programmes-and-
consultation--and-recommendations/national-statisticians-

projects/beyond-2011/beyond-2011-report-on-autumn-2013-
recommendation.pdf
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International context 2021

Traditional+Internet Register+Linked Admin data

D

Rolling Survey Sweden. Fintand
weden, Finland,

Netherlands, Belgium
Ireland,

Portugal

@ Malta

England and Wales, New
Zealand, Canada,
Australia, Northern Ireland

https://statswiki.unece.org/display/censuses/2020+Population+

Census+Round

Traditional Census Traditional+Internet+Admin data
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Administrative data

If we are collecting loads of administrative
data and using it to check the census,
couldn’t we just use It to replace the census?

Why are we paying to do this twice?

Other countries do it - usually in combination
with a population register...

How quickly can we get there?

What are the obstacles?

Technical, legal, practical, public acceptability ++
ISsues
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Administrative data census

Use existing government administrative
data, collected in course of health care,
education, benefits, taxation etc.

Link at the person level to a statistical
population database

Each administrative data source brings
additional variables

Could replace/enhance existing

Potential to update data annually, hence
outputs always more up to date



National Centre for
Research Methods

Fe=)

NCR

excel 2007 Wicrosoft Excel non-commercial use

nwards].xlsn

© - =T x

nme IPIF Rpqu Vrlmqp Dnrejqpel
Af (R W L e
; :‘w Calibri -l - S Wrap Text General - ﬁ @ %- E‘ @ é :I':?S"m " ﬂ [ﬁ
P Format painte | B2 8 |- A | [E Rt ot o ome syt~ | " P T D e Fiert St
Clipboard {F] F] MNumber = Styles Cells Editing
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All persons - Bristol, City of ——————
Social
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Census Census Confidence Confidence JERGHUEN Register Census Information | Comparator | Comparator [IEEE G
Counts' Estimates' Interval Interval estimates’ 2011 201122 2011® Lower Bound|Upper Bound Rates
0-4 26,100 29,600 28,200 31,000 28,200 29,500 27,200 26,100 30,700 Local Authority
5-9 20,400 22 800 21,900 23,800 21,300 23 600 21,400 22 500 21,400 24 800 89% Totals
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Beyond 2011 thinking: Staftistical options

Traditional Census (long form to everyone)

Rolling Census (over 5/10 year period)
Census

options
Short Form (everyone), Long form (Sample)

Headcount + Annual Survey (US model)

Aggregate analysis

Administrative

i mple link .g. 1% of postcod
data options Sample linkage e.g. 1% of postcodes

100% linkage to create ‘statistical population spine

87FDF5FE36FD/0/BEYOND2011SLIDESAlistairCalderandAndyTeague

http://www.rgs.org/NR/rdonlyres/4AABDFB1E-FD91-4ADF-B102-
PUBLISH.ppt

Survey

option(s) Address register + Survey
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€ ) 9 | © @ office for National Statistics (GB) https://www.ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administrativedatacensusresearchoutputs E1 @ || Q szarch ﬂ’ B 4+ @

[ Most Visited @ Getting Started @ file:///C:/Users/djml/... | ] NCRM - Welcome

Office for Language: English (EN)
National Statistics Release calendar Methodology Media About Blog

Business, industry Economy Employment and People, population
and trade labour market and community survey?

searcnfora keyword(s} ortime series (0 _ Q

Home > Census > Census Transformation Programme > Administrative Data Census Project >

m

Administrative Data Census Research Outputs

Administrative Data Census Research Outputs

These outputs are part of our research into whether we can use administrative
data to produce population and census statistics in the future.

What the outputs show us

These outputs show what we could produce from an Administrative Data Census and give users an idea of their quality.

QOur research so far

we will be focusing on the three key types of information that the census currently gives us. View everything we have published so far on:

me/administrativedatacensusproject/administrativedatacensusr

https://www.ons.gov.uk/census/censustransformationprogram
esearchoutputs

*  population characteristics

¢ households and families

What's next?

Each year, we aim to expand the breadth, depth and accuracy of our Research Outputs. This is dependent on the availability of the data and its
statistical quality. 2
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(Non-exhaustive) hierarchy of
census entifies

Persons

Families

Households

Communal Establishments

Househo

|d spaces

Dwellings

Addresses
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Before you start

Who should complete this questionnaire?

The householder is responsible for ensuring that this questionnaire is completed and returned.

The householderis the person who lives, or is present, at this address who:

« owns/rents (or jointly owns/rents) the accommodation; and/or

« is responsible (or jointly responsible) for paying the household bills and expenses
A household is:

= one person living alone; or

« a group of people (not necessarily related) living at the same address who share cooking facilities and
share a living room or sitting room or dining area

What should you complete on this questionnaire?
* Household questions on pages 3-6 about this household and its accommodation

¢ Individual questions on pages 7-30 for every person who usually lives in this household.
Every person who has been, or intends to be, in the UK for 3 months or more should be included in these
questions at their usual UK address

.pdf

= Visitor questions on the back page (page 32) for all other people staying overnight in this
household on 27 March 2011

It is important to include visitors staying overnight in this household to make sure no-one is missed. Visitors
who usually live elsewhere in the UK must also be included on a census guestionnaire at their usual address.

https://census.ukdataservice.ac.uk/media/50966/2011_englan

d household

You will find further information about who to include in this questionnaire on page 31.

Will you need extra questionnaires?

* |f there are more than six people in this household, or there are more than three visitors staying overnight,
you can choose either to complete the entire questionnaire online, or fill in this questionnaire and contact
us to request one or more Continuation Questionnaires
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Potential hierarchy of administrative
enftities

Persons

New construct A

New construct B ' Communal Establishments | '

New construct C

Addresses
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Intfernet enumeration

2010/11 Censuses — internet completion an
optional extra

England and Wales 2011 — 16%
Higher quality from internet responses
Post-2011 increased emphasis

New Zealand 2013 — 34% (24.5%-38.7%)

Australia 2016 — 10.6% (target 65%)*
Canada 2016 — 68.3% (39.5%- 71.2%)

Most 2020/2021 enumerations aiming for
Internet as primary channel (New Zealand 2018)

Deliver code, invite online completion, follow-
up/support those that do not complete

*DDQOS attack on night of Census (!)



Household Questionnaire
England

ﬁ office for

National Statistics

Return to:
FREEPOST 2011 Census,
Processing Centre, UK

A message to everyone - act now
Everyone should be included in the census - all
people, households and overnight visitors.

It is used to help plan and fund services for your
community - services like transport, education
and health.

Please complete your census questionnaire
on 27 March 2011, or as soon as possible
afterwards. You can fill it in online or on paper.

Taking part in the census is very important and
it's also compulsery. You could face a fine if you
don't participate or if you supply false information.

Your personal information is protected by
law. Census information is kept confidential for
100 years.

So help tomorrow take shape and be part of the
2011 Census.

J. N, M e hataon

Jil Matheson

National Statistician

Where can you get help?

WWW.CEHSLIS.gOV.Uk

Census helpline 0300 0201 101

Help is available in large print and

[ Complete online

C?’ www.census.gov.uk
Your personal internet access code is:

OR fill in this paper questionnaire and post it back

| using the pre-paid envelope supplied.

If your address is incorrect or missing, enter
your correct address here:

Postcode

Declaration

This questionnaire has been completed to the
best of my knowledge and belief.

—

We may contact you if we need to collect
missing information.

If you have lost your envelope, please return to:

FREEPOST 2011 Census, Processing Centre, UK

H1

Braille

L1001

Bookmarks  Tools Help

Headlines.

NCR

National Centre for
Research Methods

Accessbilty

H1 - Household Questionnaire - England

Your progress

Household questions
H1-H2

H3

H4-H5

H6

H7 -H8

H9 - H10

H11

H12

H13

H14

Individual questions
Visitor questions

Submission

®
« Done
« Done
+ Done
+ Done

Textsize A Y Y

Ji>

Texteoour A Y A

Household questions

Save and come back later

LIl What type of accommodation is this?

Quick help +

A whole house or bungalow thatis:
@ detached

semi-detached

) terraced (including end-errace)
A flat, maisonette or apartment that is:

@ in a purpose-built block of flats or tenement

part of a converted or shared house (including bedsits)
() in a commercial building (for example, in an office building, hotel, or over a shop)
A mobile or temporary structure:

) acaravan or other mobile or temporary structure

. Is this household's accommodation self-contained? LT

D This means that all the rooms, including the kitchen, bathroom and toilet, are behind a door that
only this household can use

£8} Yes, all the rooms are behind a door that only this household can use

® No

[ wicites > )

https://census.ukdataservice.ac.uk/media/50966/2011_england_household.pdf
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BIG data shifte

Data about things and events as proxies for
population presence and characteristics

Population locations at home/work, travel, inc.
entry/exit checks for international migration...

Potential replacement of (some) census and
administrative sources, but limited attributes
and VERY limited linkage

Challenges of acceptability, coverage, bias,
calibration and stability of messy data

Context is everything!

Big Data could augment good admin data, but
will still be demand for large coverage
surveys
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Home UK | World Business Politics Tech Science Health Family & Education

Politics Parliaments = Brexit

Mobile phone tracking data ‘could replace

(7 Nov 2017) census questions'

© 4 hours ago = UK Politics f ¥y © [ < Share

BBC http://www.bbc.co.uk/news/uk-politics-41899723

)

Thousands of people have had their movements tracked by the Office for
National Statistics to see if they can find out where they live and work.
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Home UK | World Business Politics Tech Science Health Family & Education

Politics Parliaments = Brexit

Mobile phone tracking data ‘could replace
(7 NovV census questions’

© 4 hours ago = UK Politics f ¥y © [ < Share

2017)

BBC http://www.bbc.co.uk/news/uk-politics-41899723

)

Anonymised, imputed
flows >15 at LA-LAlevel, |-
for 3 LAs over 4 weeks, on i

one network! x

Thousands of people have had their movements tracked by the Office for
Nathon atistics to see if they can find out where they live apnd.ue
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2011 Census processing model

Small
area
aggregate
Interactio
n data
» Microdata

Traditional » f

Coverage
survey

C g

Enumeration Adjustment Outputs
and estimation
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2021 Census processing model

Small
area

» _ » e

- Interactio
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Traditional Coverage, Admln \
survey \ checks 1

Enumeration Adjustment Outputs
and estimation
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Some questions for you

Which census variables might be of most
use to your research?

How might they be affected by 2021
Internet enumeration?

Could they be obtained without
conducting a census?

What would the biggest challenges be?

(Think: concepts, definitions, data
sources —admin/big data? data quality
and matching issues)






GREEN — Some data
available to ONS

Demographics

Age

Sex

Marital ar Legal Partnership
Status

Education
Term Time Address

Ethnicity, Identity,
Language & Religion
Ethnicgroup

Citizenship (passport held)ar
Mationality

Health

Disability and Long Term
Health Conditions

Housing
Accommodation Type
Mumber of Rooms
MNumber of Bedrooms
Tenure and Landlord (if
renting)

Labour Market

Employed (including students,

excluding self employed)
Economically inactive, unable
to work i.e. longterm sick
Unemploved {including
students)

Migration
Country of Birth

AMBER - Some data
available but ONS currently
doesn’t have access
Demographics

Household Compaosition

Education
Glualifications held

Ethnicity, ldentity, Language &
Religion

Ethnicgroup

Citizenship (passport held) ar
Mationality

English language proficiency
Welsh language

Main languages used

Health
Disability and Long Term Health
Conditions

Housing
Tenure and Landlord (if renting)
Secondresidences

Labour Market
Mumber of hours worked
Industry

Year Last Worked
Economically inactive, retired

Migration

Country of birth
Internal/international Migration
{(including address ane year ago)

Travel
Mumberof CarsivVans

NCR

RED — Limited or no data
available

Demographics
Family relationships

Ethnicity, Identity,
Language & Religion
Mational identity
Religion

Health

General Health
Amount of unpaid care
provided

Housing
Self-containment of
accommodation

Labour Market
Economically inactive, looking
After Family

Address of place of work
Supervisor Status

Occupation

Travel
Method of tfransport to place
of work

https://www.ons.gov.uk/census/censustransformationprogramme/a
dministrativedatacensusproject/administrativedatacensusannualas

sessments/annualassessmentofonssprogresstowardsanadministra

tivedatacensuspost2021#introducing-this-years-assessment

National Centre for
Research Methods



Demographics
Age

Marital ar Legal Partnership
Status

Education
Term Time Address

Language & Religion
Ethnicgroup

Citizenship (passport held)ar
Mationality

Health

Disability and Long Term
Health Conditions

ommodation Type
Mumber of Rooms
MNumber of Bedrooms

renting)

Labour Market

Employed (including students,

excluding self employed)
Economically inactive, unable
to work i.e. longterm sick
Unemploved {including
students)

Migration
Country of Birth

AMBER - Some data
available but ONS currentl
grfEsn't have acces?
Demographics

Household Compaosition

Education
Glualifications held

Ethnicity, ldentity, Language &
Religion

Ethnicgroup

Citizenship (passport held) ar
Mationality

English language proficiency
Welsh language

Main languages used

Health
Disability and Long Term Health
Conditions

Housing
Tenure and Landlord (if renting)
Secondresidences

Labour Market

Industry
Year Last Worked
onomically inactive, reti

Migration
Country of birth
Internal/international Migration

{(including address ane year ago)

Travel
Mumberof CarsivVans

NCR

RED — Limited or no data
available

Demographics
Family relationships

thnicity, ldentity,
Language & Religion
Mational identity

Raligjon

General Health
Amount of unpaid care
provided

Housing
Self-containment of
accommodation

Labour Market

After Family
Address of place of work

Travel
Method of tfransport to place
of work

https://www.ons.gov.uk/census/censustransformationprogramme/a
dministrativedatacensusproject/administrativedatacensusannualas

sessments/annualassessmentofonssprogresstowardsanadministra

tivedatacensuspost2021#introducing-this-years-assessment

National Centre for
Research Methods
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- e= == No Census
munnnmNo healthcard

Same address Census/healthcard

—— Different address Census/healthcard

Geographical accuracy by age (percentages) - Shuttleworth, I., and Martin, D. (2016).
People and places: understanding geographical accuracy in administrative data from
the census and healthcare systems. Environment and Planning A, 48(3), 594-610
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» YouTube David Martin (@GeogDave) | x I EEEGE NN ER JUEGER Al =  Universities hire investigators
c Q .ons.gov.uk/census/censustransformationprogramme/administrativedatacensusproject/administra E - 3 ﬁ Q, Search 1]} b =
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Office for Language: English (EN)
National Statistics Release calendar Methodology Media About Blog

Business, industry Economy Employment and People, population Taking partina
and trade labour market and community survey?

Search fora keyword(S] ortime series 0 _ Q

Home > Census > Census Transformation Programme > Administrative Data Census Project >

Administrative Data Census Research Outputs > Size of the population >

Research Outputs: Estimating the size of the population in England and Wales, 2017 release
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Possible new construct A: “household-
dwelling unit” (Statistics Finland)

Consists of the permanent occupants of a
dwelling

Related concepts include: building, dwelling,
consumption unit, residential home, structure of
household-dwelling unit
Concept adopted in 1980 census. In earlier
years the concept of household was used,
which consisted of family members and
other persons living together who made
common provision for food

n.html

http://www.stat.fi/til/asuolo/kas_e
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What future for the censuse

2020/21 — conventional census guestionnaires,
primarily internet enumeration, administrative
data integration

New risks!

Beyond 2021 - routinisation of administrative
data integration, new data types from big data
sources

Ongoing calibration and extensive public debate
re. acceptability of methods and value of data

2030/31 — diverse data sources but widespread
concern over reliability — demand for large
coverage surveys and integrated adjustment
and estimation systems for official statistics
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International context 2021
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Infernational context beyond 2021
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Intfernational context beyond 2021
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Infernational context beyond 2021

Traditional+Intern

Sweden, Finland, ‘Leapfroggers”
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England and Wales, New
Zealand, Canada, Australia

https://statswiki.unece.org/display/censuses/2020+Population+
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