
Scottish Index of Multiple Deprivation (SIMD) 2009 –
Geographic Access Domain Weights
1. Background

In SIMD 2004, the access domain was calculated using drive times to a number of services.  A public transport sub-domain was added in SIMD 2006 with drive time:public transport weights of ¾:¼.  These weights were decided on after sensitivity analysis and the quality of the data.  As it was the first time estimates of public transport times were used, this sub-domain was given a relatively low weight compared to the drive time sub-domain.

These sub-domains were scored based on 6 drive time indicators of access to services and 3 public transport indicators of access to services.  The sub-domain scores were then ranked, transformed and combined to create a domain rank.  (For full details on the SIMD 2006 access domain, refer to the SIMD 2006 Technical Report.)
SIMD 2009 is the second version of the SIMD to include public transport travel times so we are now able to better assess the quality of the estimates and re-visit the weightings of the sub-domains.
This paper explores whether or not it is justifiable to make a change to the drive time:public transport sub-domain weights of ¾:¼ in the calculation of SIMD 2009.
2. Analysis
Three drive time:public transport weights were trialled and the results compared:

· ¾:¼
· ⅔:⅓

· ½:½
2a. Analysis on Urban Rural Classifications

Consideration was given to how a change in weights would affect the shares of the 15% most access deprived datazones by urban rural classification (Table 2.1).
Looking at the urban rural shares of the 15% most access deprived datazones, the more rural the classification is, the larger its percentage share of access deprived datazones.  This is what one would expect from looking at the urban rural shares – the more remote datazones are more likely to be access deprived.  Despite a small shift towards large urban areas in the number of deprived datazones, it can be seen that the overall pattern of urban rural percentage shares still remains similar for all weights.
The 13 large urban area datazones that moved into the 15% most access deprived on a ¾:¼ weighting were found on the outskirts of densely populated areas in the Local Authorities of Aberdeen City, East Ayrshire, Edinburgh City, North Lanarkshire, Renfrewshire and West Dunbartonshire.  Should a ½:½ weighting be chosen over the ¾:¼ weighting, the additional 13 datazones in large urban areas that would move into the 15% most access deprived would also come from the outskirts of densely populated areas in the same or nearby Local Authorities of Aberdeen City, East and West Dunbartonshire, Dundee City, North Lanarkshire, Renfrewshire and  East Renfrewshire.
Table 2.1: Urban Rural shares of the 15% most access deprived datazones (DZs) for various drive time:public transport weights

[image: image1.png]Total Number

Ya:

of DZs|

Urban Rural Classification (2008) % Share of % Share of|No. of DZs| % Share of
of Datazones Class | Class Class | in Class | Class
T Large Utban Avsas 21 iE [ [ % [
2 Other Urban Aveas 2019 28 5% 5 2 5
3 Accessible Small Towns il 0 7% 5 57 5
£ Remote Small Towns 2] % 0% 99| P 99|
5 Accessible Rura 74) 3 559 EA fE] EA
& Remote Rural =] 3| 77%] 77%] 5l 75%]





2b. Analysis on Local Authorities
Consideration was then given to how a change in weights would affect the shares of the 15% most access deprived datazones by Local Authority (Chart 2.1).

Argyll & Bute, Inverclyde and North Ayrshire see significant falls in the number of access deprived datazones as the weights are shifted towards ½:½.  On the whole however, the Local Authority local shares of the 15% most access deprived datazones remain similar for all weights.
Over 50% each of Argyll & Bute, Eilean Siar, Orkney Islands and Shetland Islands show up as access deprived but these Local Authorities are from the remotest parts of Scotland so this is understandable.
Chart 2.1: Local Authority local share of the 15% most access deprived datazones (DZs) for various drive time:public transport weights
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2c. Analysis of Movement of Deprived Datazones Between Local Authorities
We then looked at which datazones in which Local Authority moved in or out of the 15% most access deprived through a change in weights from ¾:¼ to ⅔:⅓ (Table 2.2).
After the change in weights, datazones that moved into the 15% most access deprived had a public transport rank of 559 to 1,077 (nearly all datazones were in the 15% most deprived on the public transport sub-domain) but a less deprived drive time rank of 1,064 to 1,408 (the datazones were not in the 15% most deprived on the drive time sub-domain).

On the contrary, datazones that moved out of the 15% most access deprived had a public transport rank of 1,388 to 3,859 (no datazones were in the 15% most deprived under public transport) but a more deprived drive time rank of 587 to 943 (all datazones were in the 15% most deprived under drive time).
The above observations correlate well with the heavier emphasis on the public transport sub-domain resulting from the change in weights.

Table 2.2: Movement of the 15% most access deprived datazones (DZs) by Local Authority through a change in weights from ¾:¼ to ⅔:⅓
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On mapping the datazones that have shown some movement, it can be seen that the majority of datazones moving out of the 15% most access deprived are from coastal towns in Local Authorities such as Aberdeenshire, Argyll & Bute, Fife, Highland, Inverclyde and North Ayrshire.  Around a half of the datazones that move out of the 15% most access deprived after the change in weights are from neighbouring areas in the Local Authorities of Argyll & Bute, Inverclyde and North Ayrshire (Map 2.1).  Comparing these datazones to the ones that moved into the 15% most access deprived, these datazones are generally smaller in size, meaning that they are found in more urban and densely populated areas.
Around a third of the datazones moving into the 15% most access deprived are in the Local Authorities around Glasgow City such as East and West Dunbartonshire, North and South Lanarkshire, Renfrewshire and East Renfrewshire.  The datazones moving into the 15% most access deprived are generally larger, with some particularly large ones found in the most rural areas of their Local Authority (Map 2.2).  As the change made gives more weight to public transport, it is expected that rural datazones, where populations are more sparse and public transport is less regular, will be more likely to move into the 15% most access deprived.

Map 2.1: Datazones around Argyll & Bute, Inverclyde and North Ayrshire that moved out of the 15% most access deprived
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Map 2.2: Datazones in Local Authorities around Glasgow City that moved into the 15% most access deprived
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2d. Analysis on the Correlation of Ranks
Plotting the SIMD 2009 drive time ranks against the SIMD 2009 public transport ranks (Chart 2.2) yields a Pearson’s Correlation coefficient of 0.824, a positive correlation.  However, the correlation is not so strong that it is not affected by changes in the weights used in the calculation of SIMD 2009.
Some datazones have more deprived drive time ranks and very much less deprived public transport ranks.  This suggests that some areas with relatively long drive times are provided with better public transport.  The relative nature of the index needs to be considered here as short times of a couple of minutes can put a datazone in the 15% most deprived for a particular service because other areas have slightly quicker times.
Chart 2.2: Correlation of SIMD 2009 drive time rank against SIMD 2009 public transport rank
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By plotting the SIMD 2009 ranks using ⅔:⅓ weights against the SIMD 2009 ranks using ¾:¼ weights (Chart 2.3), it can be seen that they still give very similar results, with a Pearson’s correlation coefficient of 0.999.

Chart 2.3: Correlation of SIMD 2009 ranks using a ⅔:⅓ weighting against ¾:¼ weighting
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3. Conclusion
The three weights trialled above gave sensible results that were largely similar on a percentage share basis.  Where differences did occur, these were minor and did not impact on the overall results, though will change the picture locally.
Due to an additional 2 years worth of data, the public transport data has become more reliable since SIMD 2006 so it was felt that public transport should gain more weight as a result of this.  As there are 6 indicators for drive time and 3 indicators for public transport, there is justification in using drive time:public transport weights of ⅔:⅓ in the calculation of SIMD 2009.

