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Transforming the Census

• Censuses are changing!

• Why does it matter?

• International context

• ONS Census Transformation

• Administrative data

• Internet enumeration

• Big data

• Research implications

• [discussion]



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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Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

Census types
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Netherlands, Belgium

International context 2011
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Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

International context 2011



Why does it matter?

(From perspective of England and Wales, 2017)

• Only source of high quality small area population 

distributions

• Unique 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 questions



Range of integrated 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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Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

Two big shifts



2021 England and Wales
Recommendations from the National 

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. 
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Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

England and Wales, New 

Zealand, Canada, 

Australia, Northern Ireland

Malta

Ireland, 

Portugal

Sweden, Finland, 

Netherlands, Belgium

USA, 

France

Rolling Survey
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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



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
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Beyond 2011 thinking: Statistical options

Aggregate analysis

100% linkage to create ‘statistical population spine’

(Intermediate) Sample linkage e.g. 1% of postcodes

Address register + Survey

Administrative

data options

Traditional Census (long form to everyone)

Rolling Census (over 5/10 year period)

Short Form (everyone), Long form (Sample)

Headcount + Annual Survey (US model)

Census

options

Survey

option(s)
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(31 July 2014)
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Persons

Families

Households

Household spaces

Dwellings

Addresses

Communal Establishments

(Non-exhaustive) hierarchy of 

census entities
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Persons

New construct A

Addresses

Communal EstablishmentsNew construct B

New construct C

Potential hierarchy of administrative 

entities



Internet 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

*DDOS attack on night of Census (!)
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BIG data shift?

• 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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(7 Nov 

2017)

B
B

C
 h

tt
p

:/
/w

w
w

.b
b

c
.c

o
.u

k
/n

e
w

s
/u

k
-p

o
lit

ic
s
-4

1
8

9
9

7
2

3

Anonymised, imputed 

flows >15 at LA-LA level, 

for 3 LAs over 4 weeks, on 

one network!



Small 

area 

aggregate

Interactio

n data

Microdata

Enumeration

Census 

database

Adjustment 

and estimation

Coverage 

survey

Outputs

Internet

Admin 

checks

Traditional

2011 Census processing model
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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)



Questions
Discussion
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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



h
tt
p

s
:/
/w

w
w

.o
n

s
.g

o
v
.u

k
/c

e
n

s
u

s
/c

e
n

s
u

s
tr

a
n

s
fo

rm
a

ti
o

n
p

ro
g

ra
m

m
e

/a
d

m
in

is
tr

a
ti
v
e

d
a

ta
c
e

n
s
u

s
p

ro
je

c
t/
a

d
m

in
is

tr
a

ti
v
e

d
a

ta
c
e

n
s
u

s
r

e
s
e

a
rc

h
o

u
tp

u
ts

/s
iz

e
o

ft
h

e
p

o
p

u
la

ti
o

n
/r

e
s
e

a
rc

h
o

u
tp

u
ts

e
s
ti
m

a
ti
n

g

th
e
s
iz

e
o
ft
h
e
p
o
p
u
la

ti
o
n
in

e
n
g
la

n
d
a
n
d
w

a
le

s
2
0
1
7
re

le
a
s
e



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

h
tt
p
:/
/w

w
w
.s
ta
t.
fi
/t
il/
as
u
o
lo
/k
as
_e
n
.h
tm

l



Admin Census processing model
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Future Statistical population processing 

model
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What future for the census?

• 2020/21 – conventional census questionnaires, 
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



Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

England and Wales, New 

Zealand, Canada, 

Australia, Northern Ireland

Malta

Ireland, 

Portugal

Sweden, Finland, 

Netherlands, Belgium

USA, 

France

Rolling Survey
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Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

England and Wales, New 

Zealand, Canada, Australia
Malta

Ireland, 

Portugal

Sweden, Finland, 

Netherlands, Belgium

USA, 

France
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Big data sources

Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

Malta

Ireland, 

Portugal

Sweden, Finland, 

Netherlands, Belgium

USA, 

France
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Big data sources

Traditional Census

Register+Linked Admin dataTraditional+Internet

Traditional+Internet+Admin data

England and Wales, New 

Zealand, Canada, Australia

Sweden, Finland, 

Netherlands, Belgium
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Questions
Thank you!
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