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Å the UK museum sector has a problem with data 

Åover the last 40 years several reports have noted the lack of an 

authoritative list of museums 

ïno way of knowing how many museums there are in the UK

ïwhere they are, what they are about, when they opened, 

what levels of visitors they have

ïparticularly acute for small independent museums

Å the Mapping Museums project is in part a response to this



Mapping Museums 

Å the MM project aims to analyse the emergence and 

development of the UK museum sector from 1960 to 2020 

Åparticular emphasis on the wave of small independent 

museums opening from mid 1970s

Å the MM research team has gathered and codified data on 

4000+ UK museums ïtwice that of any previous study/ 

dataset

Åwe have developed an RDF database to store this data

Å in parallel, we have developed a Web Application 

comprising  Browse, Search and Visualisation facilities 

for researchers to explore and analyse the data
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DatabaseĄVisualise



Number of museums open at a 

given time, by Subject Matter



Number of open 

museums over time



Number of open museums 

over time, by Subject Matter



Number of museum

openings over time



Number of museum openings 

over time, by Governance type



X=Location, Y=Governance, drilling down into 

England and into Independent museums 



Problems with the data 
ÅLost e.g. the UK Database project of the Museums Association 

(1987) 

ÅPoorly archived e.g. lack of explanation of the coding in the 

100s of spreadsheets making up the Digest of Museum 

Statistics (DOMUS) (1994-9)

ÅInaccessible e.g. commercial data behind paywalls

ÅDispersed: collected and managed separately by many 

different organisations

ÅInconsistent e.g. different sources assume different definitions 

of ñmuseumò, ñvisitor numbersò; different standards for 

recording locations, subject matter, opening/closing dates

ÅUncertain e.g. opening/closing dates

ÅIncomplete e.g. missing addresses, governance, visitor 

numbers, subject matter; focus on open, accredited museums



Primary data sources
Å Digest of Museum Statistics (DOMUS), 1998, by the Museums and Galleries commission 

Å Standing Commission on Museums and Galleries, Survey of Provincial Museums, 1963

Å Arts Council England list of accredited museums, 2017

Å Northern Ireland Museums Council, museum list, 2012, 2016

Å Museums and Galleries Scotland museums list, 2016

Å Scottish Museums Council, A Collective Insight: Scotlandôs National Audit; report, 2002

Å Museum and Libraries Division, Wales. Raw data from óSpotlightô reports, 2002, and published 

data 2007, 2013, 2015

Å Association of Independent Museums members list, 1982, 2016

Å Association of Independent Museums non-members list, 1982

Å Museum Association óFind a Museumô website, 2017

Å Museums Associationôs Museums Calendar, 1970

Å AMOT Guide to Military Museums in the UK, 2010/2011 

Å Historic Houses Association Friends Pocket Guide, 2016

Å Historic Houses & Castles in Great Britain and Northern Ireland, Index Publishers 1959

Å Kenneth Hudson and Ann Nicholls, Directory of Museums and Living Displays, Macmillan 1985

Å Micromuseums Archive, Bishopsgate Institute, London

Å Wikipedia lists of museums by country/county



Data Collection 
ÅDigest of Museum Statistics (DOMUS) used as starting point 

due to its greatest coverage ïapprox 1800 accredited museums

Åadditional data added from other contemporary and historical 

datasets: 

ïofficial government surveys, e.g. 1963 Standing Commission 

Survey of Provincial Museums; Arts Council England data on 

accredited museums

ïmembership data from the Association of Independent 

Museums and the Museum Association

ïinformation from historic and specialist guidebooks and 

gazetteers, from tourist boards, from web searches

Åalso consulted online resources such as museums' websites, 

TripAdvisor, Wikipedia to give comprehensive coverage of 

entities considered as being ñmuseumsò by the public



Data Collection 

Å to improve instances of missing and uncertain data, the 

project team put out appeals for information on social 

media and used personal contacts

Åmade hundreds of telephone calls and sent hundreds of 

emails to museums staff, local history societies, tourist 

boards, cultural heritage organisations

Åconsulted search engines and other online resources (e.g. 

BBC 1986 Domesday project), and museum specialists 

including staff from all regions of the UKôs  Museums 

Development Network

Å for more details see About Ą Data Collection



Semantic Web

Å first phase of data collection took 15 months

Å the data continued to be expanded, added to, and 

corrected for a further 9 months

Å the gradual collection of diverse data and gradual 

development of the researchersô conceptualisations 

pointed to the use of semantic web technologies to 

develop the database, specifically 

ïRDF for the data (Resource Description Framework)

ïRDFS for the schema (RDF Schema)

Åand to the use of a Triple Store to manage the data and 

the schema (Virtuoso)
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Semantic Web

Åevolving relationships between entities are captured in detail 

through (subject, predicate, object) triples, stored as edges in 

the schema graph or the data graph e.g. 

MuseumClass ïhasSubjectMatterĄ SubjectMatterClass

The Science Museum ïhasSubjectMatterĄ Science & Technology

Å the schema can be extended by addition of triples, and 

amended by replacement of triples as new understanding 

and knowledge emerge

Å the data can similarly be extended/amended by addition/ 

replacement of triples throughout the data collection and 

improvement process



Semantic Web

Åalso easy to extend the evolving MM schema with other 

taxonomies as need becomes apparent e.g. 

ïUK Administrative Area Hierarchy (for museum locations) 

from the UK Office for National Statistics

ïDeprivation Index and Geodemographic 

Group/Subgroup data, also from the ONS

ïthe DOMUS Subject Matter Classification 

ïthe MM projectôs own new Subject Matter taxonomy

Å the user interface of our Web Application automatically 

adapts to changes in both the data and the schema



Subject matter schema
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Data completeness

Åafter 20 months of data collection, we had a core s/sheet 

comprising 50+ items of data relating to approx. 4000 

museums

ïplus two s/sheets of historical data on changes in 

Governance and in Visitor Numbers over time

Å there was full coverage of all attributes except 

Áopening dates: known for 88% of museums

Áclosing dates: known for 68% of museums that were 

known to have closed 

Ágovernance: 92%

Ávisitor numbers: 67%



Handling missing data

ÅOption 1: exclude museums with missing attributes 

from searches/visualisations on these

ïnot adopted as not acceptable for researchers

ïonly exception is missing Visitor Numbers

ÅOption 2: explicitly record a value ñUnknownò for 

missing attributes

ïadopted for missing Governance 

ïnot adopted for missing Opening/Closing dates 

as we could do better than this



Handling missing data: 

opening/closing dates
ÅOption 3: record an interval 

[ earliest possible year, latest possible year ]

ïtried to make these intervals as small as possible

ïsearched for references to the museum being 

open/closed/visited in a given year within the 

historical and digital resources

ïused expertsô specialist knowledge during the 

data validation exercises held with stakeholder 

groups 



Handling missing data: 

visitor numbers 
ÅOption 4: derive a less fine-grained attribute

ïdisparities in how visitor numbers are recorded in 

different sources makes it hard to compare them

ïresearchers' primary requirement was to use 

visitor numbers as an indication of museum size

ïwe defined a new derived attribute Size with 

values Huge (1M+ visits per year), Large (50K-

1M), Medium (10K-50K), Small (0-10K)

ïinitially Unknown was recorded for museums 

with no recorded visitor numbers



Handling missing data: 

museum Size 

ïfor the 33% of museums with Unknown size, we 

then used a machine learning approach to 

estimate size from other known attributes

ïbest-performing model derived size from 

accreditation, governance, subject matter, 

region, country, geodemographic classification 

ïleft only 1.6% of museums with Unknown size, 

considered satisfactory for the projectôs research 

aims



Dates in Browse



Dates in Search



Dates in Search



Dates in Search
Åsupports Definitely and Possibly modalities for all of the date 

comparison operators:

ïyear of opening/closing Before y

ïyear of opening/closing After y

ïyear of opening/closing Between y1:y2

ïyear of opening/closing Before and including y

ïyear of opening/closing After and including y

ïyear of opening/closing Specific year y

ïyear of opening/closing Apart from y

Å the date comparison operators as implemented in Search 

satisfy the classical Modal Logic equivalences:

ïPossibly X ź â (Definitely (â X)) 

ïDefinitely X ź â (Possibly (â X))



Dates in Search

operator implementation

[f,t] Before d t < d

[f,t] After d f > d

[f,t] Between [df,dt] f Ó df and  t Ò dt

[f,t] Before and including d t Ò d

[f,t] After and including d f Ó d

[f,t] Specific year d  f = d and t = d

[f,t] Apart from d t < d or f > d

Suppose a museum opens/closes during an interval of years [f,t], and d, df, dt 

are year values that are entered by the user through the Search GUI (if the 

museum has a precise year of opening/closing y then we take [f,t] to be [y,y]):  



Dates in Search

operator implementation

[f,t] Possibly Before d f < d

[f,t] Possibly After d t > d

[f,t] Possibly Between [df,dt] t Ó df and f Ò dt

[f,t] Possibly Before and including d f Ò d

[f,t] Possibly After and including d t Ó d

[f,t] Possibly Specific year d  f Ò d and d Ò t 

[f,t] Possibly Apart from d not (f=d and t=d)

Suppose a museum opens/closes during an interval of years [f,t], and d, df, dt 

are year values that are entered by the user through the Search GUI (if the 

museum has a precise year of opening/closing y then we take [f,t] to be [y,y]):  



Dates in Visualise

Å In Visualise, for greater statistical accuracy than just taking 

interval mid-points as in Browse, the probability of an 

opening/closing event is divided over the years comprising 

the interval

Åe.g. if a museum is known to have opened during 

[1965,1969], this 1 museum opening event is divided 

equally over the five years 

Åso 0.2 openings are assigned to each of 1965, 1966, 1967, 

1968, 1969

Åour definitions are ñwell-behavedò in that

OpenedUpTo(Y+1)= OpenedUpTo(Y) + OpenedIn(Y+1)

ClosedUpTo(Y+1) = ClosedUpTo(Y) + ClosedIn(Y+1)



Graph 1, Graph 4 and Heat Maps



Graph 2 



Graph 3



Graph 5 and Graph 7



Graph 6 and Graph 7



Research Results 

Åours is the first comprehensive database of UK museums 

opening and closing during a period of rapid change 

Åthe projectôs humanities and social science researchers 

have used the database to explore

ïthe periods during which museums opened 

ïvariations in openings/closures depending on location, 

governance, accreditation size, subject matter

ïdistribution and density of museums in the different 

countries of the UK, and the English regions 

Åfindings are detailed in ñMapping Museums 1960-2020: A 

report on the dataò at ResourcesĄ2020 Report

Åsummary of key findings at ResourcesĄKey Findings



Other outcomes 

Å two User Evaluation Studies were held with a diverse group of 

25 independent museum experts (see JCCH 2020 paper, JCH 

paper forthcoming)  

Åbroad endorsement of the system and approach

Åidentification of additional applications beyond MM projectôs 

historical research aims:

ïfostering networking between similar museums

ïsetting regional development strategy

ïtargeting training for museum professionals

ïunderstanding museums' collections management practices

ïassisting the work of organisations such as AIM, ACE, MDN

ïinforming government policy



Ongoing work

Åongoing analysis of geodemographic context of museumsô 

openings/closings, hence charting of new geographies of 

museums

Ådetailed archival research into areas showing large numbers 

of new independent museums, and subject matters showing 

largest growth e.g. local history ïDr Jake Watts

Å in-depth interviews with founders of selected independent 

museums (40+) ïDr Toby Butler

ÅContact Us Ą Edit Museum Data / Add museum allow the 

community to correct or update data about existing museums / 

add data about new museums



Availability

www.mappingmuseums.org

Ådatabase and Web Application freely accessible

Ådataset is freely available in  RDF/XML form

Åschema diagrams also downloadable 

ÅWeb Application is open-source, licensed under GPL 

Åbecause our data contains substantial new information, 

particularly on small museums, hard copies of the 

dataset will be deposited in the Micromuseums Archive 

at the Bishopsgate Institute, London, at the end of 2020 

Åall interview materials, sound recordings, other printed 

materials collected by the project team will also be 

deposited at Bishopsgate 



ResourcesĄPublications



Thank you. Questions?



Blog



FAQ


