Natural Hazards Platform Research

Preliminary report on Household Relocation from and within the
Canterbury Region

22 February 2011 — 6 April 2011

Summary of key findings (Six weeks after the Canterbury earthquake)

e Total migration (from NZ Post) data indicates 8,632 households and 24,892 people
(including 2,268 children) have moved during the 6 weeks from 23" February.

e Domestic migration increased significantly, with about 3.6 times more frequent post-
earthquake movements compared to the 6 weeks prior to the earthquake.

e Over 1in 6 redirected households made temporary moves, and mail redirection durations
indicate that 54% of temporary movers would be away for less than 2 months.

e Almost 1 in 5 redirected households moved outside of the Canterbury region (perhaps
indicative of aftershock avoidance).

e A key destination location outside of the Canterbury region is Auckland (there are also a
high number of people relocating to Otago).

e Key areas evacuated from within the Christchurch City TA: Burwood-Pegasus and Hagley-
Ferrymead wards.

e Key areas evacuated to within the Christchurch City TA: Shirley-Papanui and Spreydon-
Heathcote (there are also a high number of people relocating to Fendalton-Waimairi and
Riccarton-Wigram).

Purpose of this research

This preliminary report examines NZ Post relocation data to provide an indicator of the amount
and type of initial movement around, away from, and back to the Canterbury region following the
February 22" 2011 Canterbury earthquake.

Data source

Data was provided by New Zealand Post of all people who had indicated a change of address that
would come in to effect between 23 February and 6™ April 2011. There are a number of
limitations with the dataset, for example, some people that are displaced from their homes may
not be using this service, and some of the redirections will include businesses (see Appendix A for
more information on data limitations).

A control sample was also developed to differentiate between those that moved in this period due
to the earthquake of the 22" February 2011 and those that were moving for other reasons (e.g.
earlier sale of their property or movements based on the 4™ September 2010 Canterbury
earthquake). The control sample used the six-week time period prior to the earthquake, between
11" January and 22" February®.

! The 22™ was included as pre-earthquake as it would have been impossible to notify change of address on
this day due to the earthquake, it would have to have been done prior.
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Results

1. Summary of Movements from the Canterbury Region

Table 1 below presents the overall number of listings provided in this dataset, indicating that
relocations are about 3.6 times higher during the post-earthquake period (23 Feb ¢ 6 April 2011)
compared with the control period (11 Jan ¢ 22 Feb 2011).

Post-earthquake household movement trends indicate that*:
1) Cantabrians are significantly more likely to move further away from Canterbury:
There were more moves outside of Canterbury and also more moves of a further
distance (i.e. to a region in the North Island).
2) Cantabrians were significantly more likely to make a temporary move:

There were fewer permanent moves and shorter redirection durations (indicating an
expected shorter duration away).

% Chi-square analyses were run to establish significance (see Appendix B for more information on this test).
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Table 1. NZ Post household and individual data in the control and post-earthquake samples for
movements from the Canterbury region only.

Migration group
. Control sample Post-earthquake sample
Key Variable (11 Jan C 22 Feb 2011) (23 Feb ¢ 6 April 2011)
6 weeks prior 6 weeks post

Relocation frequencies

Number of households relocated 2397 8632

Number of people relocated 7474 24892

Average number of people in household 3.12 2.88
Relocation permanence

Permanent 2281 (95.2%) 7111 (82.4%)

Temporary 116 (4.8%) 1521 (17.6%)
Redirection duration (for temporary moves)

2 months 57 (49.1%) 827 (54.4%)

4 months 29 (25.0%) 547 (36.0%)

6 months 16 (13.8%) 85 (5.6%)

12 months 14 (12.1%) 62 (4.1%)
Average duration of relocation (months) 4.25 3.35
Age group

People under 16 years 1177 (15.7%) 2268 (9.1%)

Other (age not specified) 6297 (84.3%) 22624 (90.9%)
Gender

Males 2955 (39.5%) 8842 (35.5%)

Females 3635 (48.6%) 10386 (41.7%)

Other (gender not specified) 884 (11.8%) 5664 (22.8%)
Household ownership

Owned 773 (32.3%) 2529 (29.3%)

Rented 926 (38.6%) 2469 (28.6%)

Other (ownership not specified) 698 (29.1%) 3634 (42.1%)
Relocation destination location

Canterbury region 2072 (86.4%) 7006 (81.2%)

Other New Zealand region 287 (12.0%) 1553 (18.0%)

Overseas 38 (1.6%) 73 (0.8%)

Note: data includes moves within Canterbury region, to other regions of New Zealand and
overseas.

2. Temporal Analysis

Relocations from Canterbury

Figure 1 shows the overall frequency of household relocation from Canterbury both pre and post
earthquake over time. Initial low numbers post-earthquake most likely relate to postal issues
taking a low priority amongst residents and NZ Post operating in a limited capacity for the first
week.
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Figure 1. The frequency of Canterbury household relocations for the six weeks before and after
the 22" February earthquake.
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Figure 2 shows the number of households relocating to the Canterbury region from the other
regions of New Zealand. It appears that prior to the earthquake, a much higher number of people
were moving to the region, with a significant drop after the earthquake. The number of
households relocating to Canterbury over the post-earthquake 6-week period has not increased
over time (so there is no indication of relocations to Canterbury returning to pre-Earthquake

levels).
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Figure 2. Number of households moving to the Canterbury region from other NZ regions 6 weeks
prior and 6 weeks post the February 22" earthquake.
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1. Spatial Analysis

National Analysis
Figure 3 below shows the household relocation frequencies by region (and overseas) as well as the

proportion of shifts by regional location both before (control group) and after the earthquake
event. Household relocation destinations for Cantabrians at the national level indicate that
(relative to the migration movements in the six weeks preceding the 22" of February 2011):

e Relocations to the Auckland region have increased significantly®
e Relocations to overseas and within Canterbury have decreased significantly*

Regardless of relative population changes, the total post-earthquake movements indicate that the
most common destinations for those leaving Canterbury were Auckland (with 985 people) and
Otago (with 802 people). The next most common destination was Wellington (with 440 people).

® The shift to Auckland could be partially explained by business relocations (e.g. if a local business redirects

their mail to their head office in Auckland).
* The relative proportion of movements within Canterbury is less than expected compared with the six weeks

preceding the February 2011 earthquake. The total number of people moving post-earthquake still accounts
for 81.3% of moves and 19,742 people shifting within the region.
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Canterbury Analysis by Territorial Authority

Figure 4 shows the aggregated movements within territorial authorities of the Canterbury region
in the post-earthquake sample and pre-earthquake (control) sample.’> The vast majority of the
post-earthquake household relocations (91.3%) were from the Christchurch City Territorial
Authority (TA).

Chi square analyses were conducted to compare the level of postquake migration from, to and
within the TA to what would be expected based on prequake movements.

e Movements from the Christchurch City TA were significantly higher than would be
expected. Kaikoura showed no significant difference from what would be expected, while
all other TAs in Canterbury showed significant decreases on what would be expected.

e Movements to the Ashburton, Hurunui and Waimakariri TAs were significantly higher than
would be expected, in addition to movements to TAs outside the Canterbury region.
Selwyn and Timaru showed no difference to what would be expected, while all other TAs in
Canterbury showed significant decreases including Christchurch City.

e Movements within the Christchurch City TA were also significantly higher than would be
expected. All other TAs (except for Waitaki and MacKenzie due to small sample sizes)
showed significant decreases in movement within the TA post quake than would be
expected.

® The percent change figures should be treated with caution where the numbers are small. The percent
change is calculated by: (post-earthquake moves i pre-earthquake moves) / pre-earthquake moves.
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Figure 3. The number of people moved from and within the Canterbury Region to other locations
either within Canterbury, New Zealand or overseas, both prior to (control sample) and post
earthquake (the percentages represent the proportion of total moves for pre and post)®
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Map sourced from Quick Map v7.4.154 Custom Software Limited

® Chi-square statistics included in Appendix B, the Gisborne region marked with a * in Figure 3 above had
frequencies that were too small to be included.
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Figure 4. Overall movement of people in, out and within TAs in the Canterbury Region both pre-
earthquake (11 January ¢ 22 February) and post-earthquake (23 February ¢ 6 April)’.
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" Chi-square statistics are included in Appendix B.
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Christchurch City Territorial Authority Analysis

The majority of relocations were within the city (66.6%), with the next common move to
somewhere in the Canterbury region (15.2%) and the remaining moves were to other locations in
the South Island (7.6%), the North Island (9.6%) or overseas (1.0%).

Table 2. The frequency and percentage of people relocating by destination for permanent,
temporary and overall relocations.

Relocation destination Total number of Permanent relocations | Temporary relocations
people relocating Frequency % Frequency %

Within Christchurch City 14638 11722 80.1 2916 19.9
Somewhere else in 3349 2707 80.8 642 19.2
Canterbury
Somewhere else in the 1673 1293 77.3 380 22.7
South Island
Somewhere in the North 2121 1674 78.9 447 21.1
Island
Somewhere overseas 214 190 88.8 24 11.2
Total 21995 17586 80.0 4409 20.0

A comparison between the pre-earthquake (control) and post-earthquake population relocations
from each of the Christchurch City Council wards (see Figure 5)° reveals that the Burwood-Pegasus
and Hagley-Ferrymead wards show greater levels of migration away from the ward than would be
expected. However the Banks Peninsula, Fendalton-Waimairi, Riccarton-Wigram and Shirley-
Papanui wards show significantly lower levels of migration away from the ward than would be
expected. Only Spreydon-Heathcote ward maintained an expected level of migration away from
the ward following the earthquake.

The wards chosen as relocation destinations within Christchurch City showed greater migration to
the Shirley-Papanui and Spreydon-Heathcote wards than would be expected, with a lower level of
migration to Burwood-Pegasus ward than would be expected. The locations that were not
significant, but still showed high numbers of post-earthquake movements to were Fendalton-
Waimairi (with 2506 moves) and Riccarton-Wigram (with 2676 moves).

® The percent change is calculated by: (post-earthquake moves i pre-earthquake moves) / pre-earthquake
moves.
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Figure 5. Overall pre (11 January ¢ 22 February 2011) and post-earthquake (23 February ¢ 6 April)
movement frequencies and percentages of people in, out and within wards in Christchurch City®.

Pre Post Change
Pre Post Change In 490 2328 375%
In 548 2506 357% Out 639 1235 93%
Out 607 1124 82% =™ &7 Within 222 448 102% Pre Post Change
Within 301 376 25% In 325 794 144%
—Ei:.‘gg_‘ ¥ T Sh|rley Papanm Ward o 273 3425 | 1155%
SR Population approx 62600
- s =
Fendalton-Waimairi Ward Wathimy | 282 92t | 282k
. Population approx 59900
g Pre Post Change
In 486 764 57%
- - Out 593 8780 | 1381%
Hagley-Ferrymead Ward -
b Populatlon approx 60600 Within 488 L2850 L30%
Riccarton-Wigram Ward _

- Population approx 64700 S -
T Spreydon-Heathcote Ward pra postll [ changs
& / : .\? o A Population approx 58000
. =T g 4 }1,—, In 336 1483 341%
Pre Post Change |\ -
o . 7 A ooid £l ’,‘ /! out 386 2083 440%
In 545 2676 391% Rl o TN = g =/
o0 N LAV = g 7 4 Within 266%
out 511 716 40% [ZZ¢%7 4+ |  Banks Peninsula Ward =\
Within 255 261 20 | ~‘( Population approx 8710 o .3
B - S el - R
o~ . },f‘f I3 A & ﬁ e~
F el - A - 2 F o =z
A s z b % 3
) S 7 =

F ) - o X ~ <
A / A ". 4 , 57, _4‘ - g
) M _ A 4.:.1.;—‘ 3 .
A /// Pre Post Change R
B 80 290 | 263% [ ‘G
4 out 78 200 | 272%

/,,-

| within | 27 98 263% ..-, :
= TR w:: -ﬂf
3 . ,7”
' > 9 N a/ > ;p’
S 7
/." , :‘..' & ,/"s
3 ',/-’ - '
z ,1 { “‘,». ,
IE A G
a0y

Map sourced from Quick Map v7.4.154 Custom Software Limited
Population estimates based on Statistics New Zealand subnagiopalation estimates at 30 June 2010

For an overall summary of movement across the Christchurch City TA, the number of people
moving from and to each meshblock was mapped using GIS software. The following figures were
created:

e Figure 6 presents the overall number of people moving from each meshblock within the
Christchurch City TA (population loss).

e Figure 7 presents the overall number of people moving to each meshblock within the
Christchurch City TA (population gain).

e Figure 8 presents the overall population change in each meshblock, combining
population loss and gain for an overall figure).

o Chi-square statistics are included in Appendix B.
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Figure 6. Overall population relocations from each meshblock within Christchurch City (23
February ¢ 6 April 2011)
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Figure 7. Overall population relocations to each meshblock within Christchurch City (23 February ¢
6 April 2011)
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Figure 8. Net population change in each meshblock within Christchurch City (23 February ¢ 6 April
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For further information contact:
Dr Jared Thomas

Research Manager

Behavioural Sciences

Opus Central Laboratories

Ph 04 5870675
Jared.Thomas@opus.co.nz

Appendix A: Limitations on the data

As this analysis is based on the NZ Post relocation data, there are a number of limitations. The first
Is that not every person that moves location notifies NZ Post. For example, it is possible that some
may have relocated but continue to collect their mail from their previous address.

It is likely that in the months following the event, relocation numbers will increase further
because: 1) repairs to infrastructure and housing are likely to take some time and require
alternative temporary accommodation, and 2) many people who have relocated have not yet
made final decisions on their permanent or longer-term location.

In addition, there is a possibility of business relocations being included in the analysis as the NZ
Post dataset does not distinguish between household and business relocations. However it is likely
that businesses will make up a small number of the relocation data in this dataset.

Population change estimates have been based on the number of redirectees specified in the NZ
Post redirections. These numbers could therefore be overestimating actual numbers (e.g. if people
redirect more mail for more than one name for themselves such as their business) or
underestimating (e.g. if children were not included in the redirection).

Appendix B: Chi-square analysis

The Chi-square goodness of fit statistic used here tests whether distributions of categorical
variables differ from one another by examining whether the observed frequencies are the same as
the expected or probable frequencies. A Chi-square test of independence is used as the data is
nominal (i.e. there is no relationship between the categories, such that the order of the categories
is arbitrary). The adjusted standardised residual of 1.96 is used to indicate a statistically significant
difference. For more information on Chi-square tests see: Agresti, A. (1996). An Introduction to
Categorical Data Analysikhn Wiley & Sons, Inc: New York.

Figure 3: Movements from Canterbury to other regions .%(16, N = 30555) = 161.64, p <.001

Figure 4: Movements within TLAs . %(7, N = 20217) = 892.48, p <.001; Movements from TLAs . %(10,
N = 12112) = 2408.74, p<.001; Movements to TLAs . %(10, N = 12106) = 1266.80, p<.001.
Figure5:a 2 @S Y Sy (i & %6, R=18570NJRA41, p<.001; Movements from ¢ | NJR& N =
26659) = 3075.76, p <.001
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