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|ntroduction:
2001 Census Interaction data

Migratien and commutingl fiow: data ivelving twe
geegrapnies: ergins and destinations

Extremely: richr data sets for use by researchers anad
practitioners

Especially valuanlerbecause: of lack off alternative: data
sources, especially below district scale

Termitenally comprenensive andireasonanly. reliakle

Tell us many things about mebllity patterns, place
connectivity' and behaviourall Precesses



Introduction:
Developments frem 1991 interaction data

Coverage: of wiole UK (for mest ODbS)

100% data fier all ©DS mecluding SWS

Data on jeurney te place: of stuady in Scotland (STS)
Migratien te, at and fren UnIVersIty

Richer data: moere tanles and detail within tables
Additienal sets) ofi takles at Output Area level

Imputation off missing data en Woerkplace and migrants:
eIgins (I net stated and net ne usual address: 1. Vi ager

New: concept off Movingl Groups: in SMS
Dififerent approach te disclosure control



In comparison with 1991 Census, there are a similar
number ofi tables but: (1) considerably more counts in
2001, (2) all the counts are 100% in 2001, (3) OA level

Data Level 1
Sets (Distriet)

2001 10 tables,
SMS 996 counts

1991 11 tables,
SMS 94 counts

2001 7 tables,
SWS 936 counts

1991 -
SWS*

2001 7 tables,
STS 1,176 counts

* 10% sample

Level 2
(Ward)

5 tables,
96 counts

2 tables,
12 counts

6 tables,
354 counts

Set C: 9 tables,

274 counts

6 tables,
478 counts

Level 3
(OA)

1 table,
12 counts

1 table,
36 counts

1 table,
50 counts



e.g. Tables and counts frem
2001 SVIS lLevel 1 andl 1991 SVIS, Set 2 (Districts)

\/ariables

Age
Family status
Ethnicity

Limiting illness
Economic activity

Moving groups
Tenure
Occupation

Some knowledge of
Gaelic/Welsh/Irish

Marital status

2001 Level 1
Tlables Counts
Table MG101 75
Table MG102 54
Table MG103 33
and MG103N
Table MG104 84
Tables MG105 378
and MG108
Table MG106 16
Table MG107 32
Table MG109 288
Table MG110 36

1991 Set 2
Tables Counts
Tables 1, 2 48
Table 5 il
Table 6 4
Table 7, 9, 10 21
Table 2
Table 8 and 8S
Table 11S and 2
11W
Table 4 6



Example: Patterns of net migration for London boroughs

. Enfield f'*‘~l. ; .
< - ,;_#_wnhf’ YT Aggregate rates ofi net migration
\ \ ) ey '1 jj show/ lesses! frem allf but-three
\JHIIIlngdon \ ) , \ \ . - 1

PSS r‘lk' boreughs (& City: ofi London)

Lﬁ,u Sy Tower Hamlets

A - - e "“IWestmlnster L'a
E s o sha Crelc s

a, Ly “—. "
! o
Hounslow “%-' g
- e ftandenorty b €
l_/' e \) Wandsworlh - 'L o~
e C ‘if —— -'1 Lamheth ,'[
,,- L ‘/ Iy p W f =
Rlchmond upnn IThamesl\1
‘\.__ ! | b
4 L e T
Kingston upon Thameés i

‘L Sutton ’_,Li

Ea

., l
)
1.3

Met migration rate per 1000
Oto 5 (4

Source.: 2001 Census SMS level 1



Example: SMS allow spatial disaggregation of net migration rates
and expose different processes occurring

NEt rates off migration fier boreughs
(Inner hereughs
l0SIng, outer beroughs gaining)

Net rates off migratien for
oreughs with the

(Inner boeroughs gaining, outer
boreughs lesing)

Source: 2001 Census SMS level 1



Example: in/out ratio for occupationally classified Moving Group

Representative Persons, by broad NS-SeC, for 27 Cities (PUAS)

27 cities

London

5 other large

21 others

In/out ratio for classified MGRPs, by broad occupational type,
for the 27 Cities grouped

in/out ratio (1.0 = balance)

0.5 0.6 0.7 0.8 0.9 1.0 11 1.2 13

O Higher M&P

B Lower M&P

OIntermediate

O Low

Source: 2001 Census SMS level 1

Overall less
(ratie <1.0)
of all feur
NS-SeC.

Also, ratio

|OWEr for
[Low: skill;
petter
retention of
higher: skill.

But 27-city.
aggregate
IS driven
largely by
Londen




Example: SWS tells us vital information about our daily mobility

Over
100,000
people
commute to
work Inthe
ward off City
and
Holbeck

Only twe
otherwards
I COURLRY,
have higher
Inilews of
commuters




Example: Commuting flows to City and Holbeck from within Y&H

Flowes to City and Halbeck, 2001

S 000 to 34300 (18)
am— ] 000 to 2,000 (14)
s 500 to 1,000 =]
s 10010 500 (103)

Oto 400 (30

o 0 (48) L Source: 2001 Census SWS




2001 Census Interaction data Issues:

General

GRO-Scotliand didfa great Joh In prepanng the Interaction
data delivered to CIDSi and ether Users

but ...

a leng walit:
m Set 1 Moeving Group: tables were net availakle tor users till the
end of 2004
geegraphical units Were not quite as; expected:

s At district scale, Northern Ireland flow: data for 18 Parliamentary
Constituencies, not for 26 District Councils for which stock data
IS easily available

m At ward scale, spatial units are a mixture off CAS wards (England,
Wales;, Nerthern Ireland) and ST wards (Scotland)



Geographical units used: in 2001 SMS/SWS/ST'S

Country,
England

WEIES
Scotland
Northern

Ireland
Total

Level 1

London Boroughs (33),
Metropolitan Districts (36),
Unitary Authorities (46),
Other Local Authorities
(239)

Unitary Authorities (22)
Council Areas (32)

Parliamentary
Constituencies (18)

Interaction districts
(426)

Levell 2

CAS wards
(7,969)

CAS wards (881)
ST wards (1,176)
CAS wards (582)

Interaction wards
(10,608)

Level 3

Output areas
(165,665)

Output areas
(9,769)

Output areas
(42,604)

Output areas
(5,022)

Output areas
(223,060)



2001 Census Interaction data Issues:

Adjustment for Disclosure Control

Several metheds used By ONS In 2001

= mMinimum thireshoelds ofi people and
NOUSERNBIAS DEfore the: release off data

a [iecord swapping Between areas
= liemoeval or medificatien el planned taldles
gzl el celjtsipant mreinec (SCAM)



Removall or modification
e planned tables

Level 3 (OA) SWS for Noertherm lreland

xS was enginally planned but not fiellowed threugh
due: tor concern about small values in the takles

EthRIC greup disagaregated tanles at level 1 in
SMS and SWS

a Classifications collapsed: fier Northern lreland - hence
talbles MEGLOSN and WI06N

Industry disaggregated tables at level 1 i SWS

x [lable W105 had seme categoeries collapsed due te
CONcerns over disclosure



SCAN assumec

10 adjust values ofi 1. and 2 te

values, of 0rand 3

SCAN Wasapp

Ied on| the basis, off w/eréethe

data were: collected
n ab the aestinatienior migration data
2 at the res/aencetor travel data

SCANM'Was net applied te data collectedin

Scotland

n Exceprior STS Level 3, to which! It was applied

MG106 was' re-run to fix SCAM anemaly: that
caused internal Inconsistency.



Impact off SCAM onl OA-OA migration flows

MG301 gives data on flows between output areas

Age by sex (2001 SMiS Level 3 Table 1)

Add selected cells select all Clear all

16 - Pensionable age
™ Pensionable age+

e Only those with destinations in Scotland QNS afaviclaziel|tsiee
have not been disclosure controlled counts for OA to OA flows

» Potential matrix of 223,060 origins by ieraliSiitener cells 5565 &)
180,456 destinations is > 40 billion cells, Oy A1 ane 12 WihEere the
but delivered matrix much smaller because total flevw betWeen an OA
it omitted O/D pairs with no flows (real or pair (CellF NS NeREZErG

after SCAM) in ‘table total’



Impact off SCAM onl OA-OA commuting flows

W301 gives data on flows between output areas

ethod of travel to work (2001 SWS Level 3 Table 1)

Add selected cells | Selectall | Clearall |

Aged 16-
employm

7din
ent

 All

persons -

Full-time
student

I~ Mot
full-time
student

I Total

1 rz

3

I~ Works or studies mainly at or from home

4 T 5 |

0 |

™ Underground etc,

7 s

9

I~ Train

11

iz

" Bus etc,

14

15

I~ Taxi

17

18

I Car - driver

20

21

" Car - passenger

23

™24

I” Motorcycle etc,

™26

27

" Bicycle

729

730

I~ On foot

32

33

I~ Other

[~ 35

I~ 36

Interior
cells

What do these counts tell us?




Impact off SCAME: Summary off OA-OA data for migrants with
destinations In EGW and commuters wWith ergins in Ec\W

Data In interior cells previded by ONS

Totzll OA ozlifs Walere otz garsons |5 =0
Interior cells in data provided

Persons in those interior cells

Number of interior cells where count = 0
Nugrlger gf st cells Wialdre cotipt = &
Nugrlger gfigitarier c2lls wWiadre cotipt = &
Persons in interior cells where count = 3
Persons in interior cells where count > 3
% of interior cells where count = 0 or 3

% of total persons where count =3

IMIGS0L

I,2868), &e)e
8,789,316
5,507,660
6,996,787
1INV665066
38,461
5,289,204
218,456
99.6%
96.0%

VWSOL
5,929,514
130,457,228
23,965,449
123,568,351
OIS0
996,54
18,577,479
5,387,970
g03%
77.5%



Other effects ofi SCAM

Previous example has shiewn the single takle’
effiect off SCAV

Fhere are alse preblems When comparng:

(@) flews) between taples at ene scale

(0) flews between tablesy at diffierent
spatial scales

pecause SCAN Is applied independently to each
table at eachilevel



Impact ofi SCAM when comparing tables:
e.g. SMS at level 2

There are 2 tables; at level 2 (wards) that contain tetal migrants
MG201 Age by sex MG203 Ethnic group by sex

Age by sex (2001 SMS Level 2 Table 1) Ethnic group by sex (2001 SMS Level 2 Table 3)

Add selected cells Add selected cells Selectall | Clearall

These cells provide flows of total migrants
between 10,608 wards in the UK and
9,432 wards in UK excluding Scotland
(aggregations of flows in interior cells)

What differences occur in non-zero ward-
to-ward flow totals?




Comparing total migrants i MG201 and MG203:
Distribution off apsolute differences; between the two

Over 1.1 million 120000
walrd te Ward: floww

totals 100000
Totals are different 80000

In 6496 off cases
Distribution of o000
differences

dominated hy’ 3s

>
(@]
c
(B}
>
(on
b}
—
LL

40000

[Largest difference 20000

is 21

10 15

Difference between totals




Impact of SCAM when comparing flows
petween spatial scales

Wihat are the: effects off SCANVIWHAER companng
el migratieon rates; hasead on: data fem:

= TableTT 37

s SMSi Table MG104
and data aggregated: up: firom:

s SVS Tfable MG204

s SMSi Table MG30d



Net migration comparison for London boreughs

Net migration rates per 1000

Bereugh PIRCHA MG1.04 VG204 MG3S01
Top five on TT37
City of London 4.87 5.01 11.70 3.34
Kingston upon Thames 3.33 3.95 2.76 3.14
Lambeth 0.00 0.55 -0.69 0.76
Sutton -0.15 1.39 0.66 1.30
Barking and Dagenham -0.49 -0.16 -0.23 -0.16
Bottem five on, TT37

Brent =18 38 -12.94 -13.47 -12.68
Kensington and Chelsea -13.50 -13.70 -14.49 -14.37
Hounslow -14.04 -13.12 -14.24 -13.49
Ealing -14.64 -15.08 -14.70 -14.84
Newham -16.73 -18.04 -17.30 -18.05

Mean net rate -7.10 -6.94 -7.34 -7.18




UK internall migration: in 2000-041.:
IHeW: many: migrants?

Seven| different ceunts of tetal migratien i 2001, SIS

Jrable

Table 1 (Total):

Table 2 (Family status):
Table 3 (Ethnicity):
Table 4 (LTL illness):

Level from which totall derived

Level 1 Levell 2 Level 3
6,202,016 6,164,996
6,204,876 na na
6,206,216 6,190,926 na
6,205,128 na na

Source.: 2001 Census SMS tables



SCAM effects wihen making
COMParisons

Anoether way: off assessing| the: SCAN effect
IS 1) compare the data (e.9. In-migiation)
for o) lecatiens for WRICH GRE Nas) BEEn

moedifiedl (e.g. LLeicester) and the ether has
not (e.g. Edinburgh)



SCAM comparisons at level 1

Compare the twe onl freguency. distrbution
e all mteror cells i VG104

= [[hese are the cells actual

V. subject ter SCAV]

Compare the tweronl firee

Uency. distrbution

et overall tetalsiin ME101
x [lhese are the most commoenly usead: values and

are sums off SCANMed: cells



Trable MG101

Age by sex (2001 SMS Level 1| Table 1) @)Y/ ra“

Add selected cells | Selectall | Clearal | total

Total cell (1)

o
C1-2
I~ 3-4
" 5-9
M10-11
ri2-14
ris
F16-17
M158-19
[~ 20-24
[~ 25-29
M 30-34

;ig'ii Interior

F 45-49 Cells (48)
" 50-54
" 55-59
" 60-64
" 65-69
" 70-74
I 75-79
" 80-84
" §5-89
90+




Comparisen of flews in imterior cells in MG101:

- - Migration to Leicester, 2000-1: MG101 interior cell values - detail
In-migration

flows firom 100000
other 10000 ]
districts 1000

100

Leicester

No values of
1 or 2 for
Lelcester

OtherWISe Migration to Edinburgh, 2000-1: MG101 interior cell values - detail

distributions
ook similar 10000

1000

Edinburgh

100




I n—m Ig ratlon table Migration to Leicester 2000-1; SMS it
totals from

MG101 Al leicester
o

/
AN,
Illllllﬂ_

Frequency

elcester values A
= = 20 30

dlsplay eBVIEUS N

grouping on; 3'and

mUItipleS Of 3 Migration to Edinburgh 2000-1; SMS bgaeal 2. dotoil

Edinburgh

Flow size




2001 Census Interaction; data ISSUes

Preblems ofi Comparisens
petween Censuses

Problems; assocliated with:

definienrand avalapility eirvamnanes
eastemenircaReRae|USHNERFCIFCOURLS
ICENSISIERGAINCECHIERRICEIREIEES



Preblems of changing
definitien and avananiity - 1

Confusion Because: eii omenciame: Set 1 (Ward)rane
Set 2 (distrct) 11994 but level 1 (aistrict) and level 2
(Ward)iinr 2004

=l stas: ana. ocelpane/ takles ior district migratien
data 1 1991 but net inf 2001, Whereas: /mia/ial. Stait/s
talble n 1991 discentinued in 20041

New calteqorzators of Varanles usediin 2001 e.qg. ethnic
greups at district scale (lsut enly white/men-white i NI’

Oceupation takle vased onl the new: Nateaal Stal/sies
SOc/oeconomic Ciassiicaton(INS-=SeC) that replaced the
classification ofi seciall class hased on SeCIn-Ecenemic
greup (SEG) used i 1991



Preblems of changing
definitien and avananiity - 2

NG BreakdewWn! o /mgranits 1o ouis/ae Uk By
region/countiy of ergin i 2004

INEw: concept ol /moviAg: groupin 20015 I.e. a Single
PErSONI 6K a group ofi people withinl a heusehold Whe
moved tegether fiem the same usual address ene
year pefore census day (thoeugh whelly moeving
neusenoldr element retained)

Inclusion el siyaenisin the SEnse: of peeple
migrating| te, fremianad’at place: of study. (as result
of treating term-time address' as usual address; in
2001, cff parental/vacation address in 1991)



Problems of the measurement and
AdjUStENREFCOURLS

SCAN adjustment of ceunts: (already. discussed)

Unlike 1994, WREele /iialils agen. /Ess: gl G/ieWere
excludedaltegether firenm migrant counts, 1 2001 they,
are included by giving them: the migrant status of thelr
‘next of kin® (Inf heusenhoelds only)

Uger-enumeranoniallewead for taroughiimputationtin
2001 (One Number Census), theugh Incemplete

WL eziige|o) i O gleiczlele Wil Orleif) [t Sielie)
disappeared 1n 2001, BUIF new: categony: of /gl
WILEL 10 LS LN Zlclelrass anel yeelr slefefiifeieltigele

Diificulties 1n defining What are the popL/aneris Al /isk:
for seme varahles, e.g. moving groups, hecause no
matching data for non-migrants in ODS' er Area talkles



PIeLIEMS G IRCORSISIERGYAIN
BECEIEPICAIREIEES

NaHBEE: Nermigration; data o)
Northerm: lireland 1R 1990-91

rwenpra)slocall gevernment re-
erganisation duiing the: £990s

lora). ©OAS Introduced tor England,
Walesrana Northermlreland in 2001
(Scotland 1991)



Fllgreifer)y of Zofles ciplel fa-asiipreiilon

At supra-district scale: CIDS have: constructed sets of
‘approximately consistent zones: fren the: Inital set of
459 GB districts inf 1991 anael 408 GB' districts In 2001

- gdistrict” geography. (417 Zones)
- Intermediate” geograpny. (219 zones)
- 100 zone" geograpny: (100’ zones)
- “Clty/ regionr geograpny: (47 zenes)
- ‘Government Office Regions: (12 zones)

At sub-aistrict scale: CIDS also re-estimated various Sets
off sub-district flows frrom 1981 and 1991 Censuses for
2001 bounaaries (Boyle and Feng), 2003)



Change (%) In migration In GB between
1990-91" andl 2000-01: by’ age and sex

@ Male

m Female

| .

1-4 59 10- 15- 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70- 75- 80- 85+
14 19 24 29 34 39 44 49 54 59 64 69 74 79 84

—
o
o
o
i
(o)
(o))
i
)
(@)
C
@
<
(&)
<5)
>
@
)
c
)
(&)
—_
<)
o

Age group

Sources.: 1991 Census SMS Set 2 Table 3; 2001 Census SMS Level 1 Table 1




Total Migration in: GBf Compared 1990-01 and 2000-01

Male Female Person

Number % Number 9% NUumber
Primary: 1990-91 2,293,059 48.9 2,395,121 51.1 4,688,180
Primany: 2000-01 2,974,734 49.2 3,076,652 50.8 6,051,386
Infants 65,550 51.1 62,634 489 128,187
Students: Ec act F1 04 488 42.8 126,413 57.2 220).2)0)l
Students: Ec Inact 231,217 48.6 244 736 51.4 475,953

Sources.: 1991 Census SMS Set 2; Simpson and Middleton (1999),; 2001 Census SMS Set 1



GB Net migration; (adjusted); for

Ol and 2000-01

Intermediate zones in 1990

219 areas




Buit not all' the' problems are resoelved:

a [he MIGPOP adjustment for the 1991 undercount IS
AOW. Seen as; teo large: (after the 2001 Census results)

a Not all the migrant students 1 2004 should e
deducted,, asi some will-have: moeved hone with parents
(deemed a migrationralready  in 1991, evenr i parents
movediwhile: child was away: at University!)

s [he geography: ofi recorded migratien by recent
graduates; in 2004 (new frem| termtime: address) will
differ frem that i 1294 (then fien panental address)
NB: woeuldnft evenr have Been recorded as a migratien in
1991Li they, Were hack With parents then

» No allewance for differences hetween origin not stated:
n 1991, and iImputatien plus; ner usual address one year
agoe’ In 2001 (re. net migration by district)



Another example: calculating the effect off migration
0N the secie-economic prefile of cities

Trake advantage of:

n SMVIS; matrix, allowing counts: ofi gross migratien flews
PEetWeen cities defined as groups: ofi districts

a [lable VG109, classifying Meving Greups by NS-SeC
0| PASIS; eff econemic position and eeccupation off RP

BUt come up against:

x Have te omit migrant residents Who: hiad no: usual
address last year, and migrants; in communal estaiks

s Do net knoew: the: NS-SeC€ ofi non-RPs 1n Meving
Groups with =1 member. (2/3rds, ofi MGS)

x Do net know! what Was' person’s NS-SeC status; ene
year ago,, not even whether a student or not ...



... SO University cities continually' gain students,
and see outmigration of people i Higher M&P' jols

In/out ratio for MGRPs, by broad NS-SeC,
for the 27 Cities together

deviation from unity
0.2

Higher M&P

Lower M&P

Intermediate

Lower occs

FT Student

Other

All MGRPs




Conclusions: lLLeocking| ahead

s A successiul 2011 Census Wil aaa’ to. tre rich
Ser oI /hateraction: aata that we: have from
Previous CENSUSES

x Censlis agencies seem /more wiling: to. /&l
firom past prokliems

x Migratien and commuiting| Seent as aeriie
qUestion toplcs oy 2011

x Minaful el Important 7ew. aeveloprmients that
nave Implications for future interaction date
e.g. Continuous; Populatien Survey, Integrated
Populatien Statistics System



Recommendations for 2011 eutputs

EINEN arop. SCAN/ altogetier: (no) proklems with: Scotiana) or:
COYIS/Aer: 4. /E55 damiagiig iieniod el disclosure contrel that

(1) produces consistent counts across different takles at
same levell (i net between levels)

() has; less, dramatic impact on OA-OA filews

OIF CO/IS/IAEN ProVIaIIg dCCESs Lo UAdaUstea Jiteracton dald
(Ag@regate: totals perhiaps): in safe setting

Produce data 1or a cons/stenl Set o1 a/sticts: arna - Walras
across the UK

REetaln: c/assificaton) Systeliis usea i 2004 as el as pPossikle
e.0. for ethnicity, occlpation

ProdUCe e /il rearkaowii. O1 Eg/o1/CoULE. 01 C/igIiN o)
Igan: colnts

Take note of Whatever evaluatiens of the /Voving: Group
coricepr have been undertaken by then



Recommendations for 2011 guestions

\plelClelae/tiasideR el dedrlopiadp deat el gl S izlitisidr]e
year prortortierZ017 Cernst/s of at 1east a question to
[dentify, these Whe Were: students, ene year age

DernetalloWNmIgIais o ek aNoX [IONISUAI AOAIESS BIIE
Vear agor or, It 1s allewed, then ask alse fier actual

address thhen (or, faling that, Impute previous address as
for other origin noet stated” i 2001)

Eellow! Scotiand’s example: bY: extena/ig tie JoUiiey/-10-

WOIKk qUESHOIIOIICIHAEOUITIEY 10! PIACE G ST AGI 055
leNest o tier i

InClUGAer guestions 6/ CLIE): [oITIES/WaIkIIAces ara.
auraton orstay/(see 2006 Census; llest inl Scotland)

which will previde' impoertant new: infermation alkout
mobility behavieur



2006 Census Test in Scotland

21 Do you live at other addresses 22 What is your other address?
for part of the week or year?

[ ] No H25

Yes, where | stay when | work
away from home. Postcode

weekends.

23 On average, how many nights a week do you stay at this other
Yes, where | stay because my address?

parents/guardians are

separated. D 1-2 D 3-4 D 56 D 7

Yes, where | stay when | am not [] 1do not stay there every week
at university/ schoaol.

[]
|:| Yes, where | stay on holidays or
[]

Yes but | have no ather fixed 24 In the past year, how many weeks a year did you live at this other
addresses H25 address?

Yes, but none of the above [J Up to 4 weeks per year L] 5-13weeks peryear
apply to me |:| 14 - 26 weeks per year |:| 27 - 52 weeks per year



http://www.gro-scotland.gov.uk/files/current-view-for-questions-for-2006-and-2011.pdf

Emaill contacts
teny.champion@ncl.ac. Uk
o.W.duke~-willlams@leeds.ac,uk

J.c.h.stillwell@leeds.ac. Uk
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