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Supplementary Material

Data Linking Process
The Non-Domestic Rating Valuation List in England and the Valuation Roll in Scotland contain a snapshot of all non-domestic properties eligible for local taxation purposes within the primary shopping area (PSA) or principal retailing area (PRA) designated by local authority planning policy[footnoteRef:1],[footnoteRef:2]. These lists contain details of their use, net annual value[footnoteRef:3] and changes in net annual value, if re-estimated. The records in the valuation roll for 1st April 2000, 1st April 2005, 1st April 2010 and 1st April 2017 in Edinburgh and Glasgow are linked by address, allowing for subdivisions and mergers as identified in the record codes, and in Hull, Liverpool and Nottingham the Valuation Office Agency (VOA) records for 1st April 2010 and 1st April 2017 are linked by Unique Assessors Reference Number (UARN) or address where an administrative update results in the property’s UARN changing. This creates a database for each centre of the officially recognised stock of retail and commercial properties at each observation point after car parking spaces, and telecommunication and advertisement facilities are removed. [1:  	The National Planning Policy Framework (Ministry of Housing, Communities and Local Government, 2019) defines urban core retail area in England as the primary shopping area (PSA); while in Scotland the principal retail area (PRA) is identified by the controlling Local Authority as the preferred location for retail development (Scottish Government, 2014).]  [2:  	This excludes the North Bridge extension to Edinburgh’s PRA, removed in 2016 City Plan but present in 2010 , and the London Road strategic area in Liverpool as deemed to be disconnected for the main retail cores.]  [3:  	Rateable values determine the local property tax liability of the occupier and set at effective dates based on market rents at earlier tone dates.] 

For the Scottish databases, size data and the details of occupiers and proprietors are copied from the online Scottish Assessors Association (SAA) database, as at December 2018 while the English property records are also linked to the history and summary records by UARN to get size data[footnoteRef:4], changes in rateable value and the reason for the change to allow appeals (and checks and challenges since 1st April 2017 in England) to be differentiated from changes due to change in use. The entries for 2000 and 2005 could not be linked into the stock databases for Liverpool, Hull and Nottingham as the legal obligation for the VOA to make information about the Non-Domestic Rating Lists for 2005 (and earlier) available came to an end on 31st March 2017 which means they no longer publish these lists or make them available outside the VOA. [4:  	Zoning is a measurement methodology used in the UK to compare shops of different sizes and layouts, and used in the valuation of retail units. Zone depths depend on local custom – typically 6.1m in English cities and 9.14m in Scottish cities.  Each zone is weighted to convert the shop area into the equivalent Zone A which is the most valuable zone at the front of the shop.  The area data was used to work out the size of these zones and convert the rateable values into the Zone A rate per square metre.] 

The properties in these stock databases are then further linked by address to data held from a range of sources, including sales and long leasehold records in Edinburgh and Glasgow from the Land Registers and HM Land Registry Company and Overseas transaction datasets; property sales transaction data and 2000 and 2005 business rates exported from CoStar and PropertyData; occupier data from Experian and Local Property Data; and vacancy status recorded in Local Authority Business Rate Accounts and Non-Domestic Empty/Exempt Lists. The records are then cleaned to create variables with the name and details of occupiers and owners as at 1st April 2000, 1st April 2005, 1st April 2010 and 1st April 2017. As part of this process, the occupier and owner variables in the stock databases created for Glasgow and Edinburgh are cross referenced against the occupier and proprietor data recorded in the valuation rolls held on public display, and the ownership records held for the English cities are cross-checked with the listing in Nimbus Maps to ensure the HM Land Registry records have been correctly matched with the right buildings. Where an information gap occurs, ‘unknown’ is recorded.
As a final stage in the creation of the stock database for each city, the data are linked to the easting and northing co-ordinates in the AddressBase Premium dataset as this provides a consistent mapping methodology, whereas the co-ordinates that exist across Experian, Local Property Data and Land Registry records are not always based on the midpoint of properties. For the English properties the linking is automated by Unique Property Reference Number (UPRN) as this variable is provided in the valuation lists. Address is used to manually match the Scottish properties to the entries in AddressBase Premium. The properties are then mapped and their location cross-checked against their address.

Land Use Classification Categories
As the stock databases were compiled from a variety of datasets, the land uses classification categories differed and required standardisation to ensure that changes in property use could be meaningfully interpreted over time, as well as allowing us to correct anomalies within the datasets. The final classification of 11 broad property use categories and 68 sub-uses are detailed in the table below.

Table SM1: City centre property use categorisation
	Broad use category
	Property uses


	Comparison shops
	Department stores; variety stores; toys and games; music, film and books; jewellery; fashion and clothing; household goods; electrical goods; phones; arts and craft; confectionary; haberdashery and textile; pop ups, stalls and market barrows; sports goods; health and beauty; travel agents; cards; gifts; souvenirs; stationary; banks and building societies; estate agents; post offices; charity shops.


	Business, commerce and office
	Offices; serviced offices; co-working space; storage.


	Vacancies
	Vacant; under construction or refurbishment; obsolete and about to be demolished.


	Food and drink
	Restaurants; fast food; bars; public houses; cafes and coffee shops.


	Convenience shops
	Grocery stores; delicatessen; corner shops; newsagents; supermarkets; tobacconists and E-cigarette/vaping; off-licenses.


	Accommodation services
	Hotels; serviced accommodation; guest houses/B&Bs; hostels;  student halls of residence.


	Entertainment, leisure and recreation
	Cinema; theatres; concert halls, comedy clubs; entertainment centres; nightclubs and discos; sports facilities; museum; art galleries; tourist attractions; bingo halls, casinos; snooker halls.


	Transport
	Car parks; transport ticket offices; rail and bus stations.


	Public and social value services
	Doctors; dentists; blood donation centres; chiropractors; housing associations, women's health centres, support centres; libraries; Job Centre; career offices; Citizen's Advice Bureau; community centres; municipal buildings; places of worship.


	Industrial
	Workshops; industrial units.


	Other
	Anything that did not fall in the categories above.





Data Sources and Licenses
· City of Edinburgh Non-Domestic Valuation Roll electronic copies – Lothian Valuation Joint Board. Economic and Social Research Council. Lothian Valuation Roll, 2018 [1995, 2000, 2005, 2010, 2017]. University of Glasgow Urban Big Data Centre.
· City of Edinburgh Non-Domestic Valuation Roll hardcopies – Lothian Valuation Joint Board (2000) Lothian Valuation Roll as at 1st April 2000, Lothian Valuation Joint Board and Lothian Valuation Joint Board (2005) Lothian Valuation Roll as at 1st April 2005, Lothian Valuation Joint Board Assessor available in the National Library, and Lothian Valuation Joint Board (2010) Complete Valuation Roll for Edinburgh City Centre as at 1st April 2010 provided electronically by Lothian Valuation Joint Board.
· City of Glasgow Non-Domestic Valuation Roll electronic copies- The Assessor For The City Of Glasgow appointed in accordance with The Local Government etc. (Scotland) Act 1994. ESRC. Glasgow Valuation Roll Dataset 1990–2018, 2019 [1995, 2000, 2005, 2010, 2017]. University of Glasgow - Urban Big Data Centre.
· City of Glasgow Non-Domestic Valuation Roll hardcopies- The Assessor For The City Of Glasgow (2000) City of Glasgow Valuation Roll as at 1st April 2000, Assessor For The City Of Glasgow; The Assessor For The City Of Glasgow (2005) City of Glasgow Valuation Roll as at 1st April 2005, Assessor For The City Of Glasgow; The Assessor For The City Of Glasgow (2010) City of Glasgow Valuation Roll as at 1st April 2010, Assessor For The City Of Glasgow available in the Mitchell Library, Glasgow.
· CoStar Suite Transaction Records for Edinburgh, Glasgow, Hull, Liverpool and Nottingham [1998-2017].- Information provided by CoStar contains information produced by HM Land Registry. © Crown copyright [2017, 2018 and 2019] and information produced by Registers of Scotland © Crown copyright. Material is reproduced with the permission of the Keeper of the Registers of Scotland.
· Experian Goad Plan Data - Goad Plan Experian Data. Economic and Social Research Council. Goad Plan Data Experian, 2019 [1998, 2000, 2005, 2007, 2010, 2012, 2017]. University of Glasgow - Urban Big Data Centre.
· HM Land Registry Company and Overseas transaction datasets- Information produced by HM Land Registry. © Crown copyright [2017, 2018 and 2019].
· Land Registers for Non-domestic properties in Edinburgh and Glasgow - Registers of Scotland. Economic and Social Research Council. Registers of Scotland All Sales Data [2003 to 2018]. University of Glasgow - Urban Big Data Centre. © Crown copyright. Material is reproduced with the permission of the Keeper of the Registers of Scotland.
· Local Authority Business Rate Accounts and Non-Domestic Empty/Exempt Lists - Information provided by Hull City Council, Liverpool City Council and Nottingham City between 2009 and 2017 and published as Business Rate Account and Non-Domestic Empty Properties Lists on their data portal and as Freedom of Information Requests at https://www.whatdotheyknow.com, contains information produced by VOA. © Crown copyright [2005, 2010 and 2017]. For Hull these lists were published for July 2014, September 2015 and January 2018. For Liverpool these lists were published for May 2011, September 2012, August 2013, January 2015, April 2016, February 2017, and April 2018. For Nottingham these lists were published for June 2009, April 2011, December 2016 and March 2017.
· Local Property Data Records for Edinburgh, Glasgow, Hull, Liverpool and Nottingham [2010-2017], Licensed for REPAIR Project at University of Glasgow and University of Sheffield.
· Nimbus Maps – Information provided by Nimbus Maps, contains information produced by HM Land Registry. © Crown copyright [2017, 2018 and 2019].
· OS AddressBase Premium - For data relating to Hull, Liverpool and Nottingham © Local Government Information House Limited copyright and database rights [2019] [0004120784]; For data relating to Glasgow and Edinburgh, this product contains data created and maintained by Scottish Local Government; Please note AddressBase Premium contains public sector information licensed under the Open Government Licence v3.0.
· PropertyData.Com Transaction Records for Edinburgh, Glasgow, Hull, Liverpool and Nottingham [1998-2017].
· Valuation Office Agency (VOA) records for Hull, Liverpool and Nottingham- Contains public sector information licensed under the Open Government Licence v3.0. Information produced by VOA. © Crown copyright [2017 and 2018].
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