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Buildings are increasingly becoming data-rich.



POLICY CONTEXT

Government action to support construction by providing funding for “Digital technologies, 
including Building Information Modelling (BIM), sensors, data analytics and smart systems 
technologies and the Information Management Landscape (IML); which will increase the 

efficiency of construction techniques”. (p.13)

“…benchmark the performance of assets so that clients and the supply chain have access 
to more data in order to deliver better performing assets” (p.32)

Source: HM Government (2018) Industrial Strategy: Construction sector deal. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/731871/construction-sector-deal-print-single.pdf
(Accessed: 12 July 2018).

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/731871/construction-sector-deal-print-single.pdf


Source: Centre for Digital Built Britain (CDBB) (2018) Year One Report: Towards a digital built Britain. https://www.cdbb.cam.ac.uk/Resources/ResoucePublications/CDBBYearOneReport2018.pdf
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Building performance becomes key!

However, building performance evaluations are not common.



ARCHITECTURE PROFESSION’S 
KNOWLEDGE-BASE

Post occupancy evaluation (POE) 
is one approach to study building 
performance.

“9% of chartered architectural 
practices offering POE to clients, 
and none generating revenues 
from POE services.”
Hay, R. et al. (2017) ‘Post-occupancy evaluation in architecture: 
experiences and perspectives from UK practice’, Building 
Research & Information. Taylor & Francis, 46(6), pp. 698–710. 

RIBA and Hay, R., S. Bradbury, D. Dixon, K. Martindale, F. Samuel, A.Tait
(2016), Pathways to POE, Value of Architects, University of Reading, RIBA. 
https://www.architecture.com/-/media/gathercontent/post-occupancy-
evaluation/additional-documents/buildingknowledgepathwaystopoepdf.pdf

https://www.architecture.com/-/media/gathercontent/post-occupancy-evaluation/additional-documents/buildingknowledgepathwaystopoepdf.pdf


PROCUREMENT &
PROFESSIONAL INDEMNITY INSURANCE

“Professionals are unlikely to 
offer POE, as part of the 
standard services delivered 
during the procurement 
process, unless issues of 
liability can be satisfactorily 
resolved.”
Cooper, I (2001), Post-occupancy evaluation: 
where are you? Building Research & Information 
29:2, 158-163.

“Project Insurance taken out by 
the client for everyone involved 
in a project, as is the norm in 
Germany, provides more cost 
effective insurance cover ... At 
a stroke it overcomes the 
litigious basis of the 
construction industry.”
Haenlein; H. and Patel; H. (2017) ‘Design-led 
procurement: linking design process with 
procurement of construction projects’; in Hay; R. 
and Samuel; F. (eds) Professional Practices in the 
Built Environment Conference 27-28 April 2017. 
Reading; UK.



BUILDINGS IN 
USE

Rethink what a building is!

Fundamental difference: 
buildings as not fixed objects, 
but emerging in user practices.

Patel, H. and Tutt, D. (2018) ‘"This building is 
never complete”: Studying adaptations of a 
library building over time’, in Sage, D. and Vitry, 
C. (eds) Societies under Construction. Palgrave 
Macmillan, pp. 51–85.



NOT YOUR 
USUAL POE!

• Performance beyond technical 
aspects

• How people interact with 
buildings?

http://www.arcom.ac.uk/conf-next-track-
details.php?t=21

http://www.arcom.ac.uk/conf-next-track-details.php?t=21


BRIDGING ACADEMIC DISCIPLINES
• Environmental psychology
• Sociology
• Architecture 
• Anthropology

And I will add
• Computer science

Mallory-Hill, S., Preiser, W. F. E. and Watson, C. (2012) 
Introduction to building performance evaluation: 
Milestones in evolution. In: S. Mallory-Hill, W. F. E. 
Preiser and C. Watson (Eds.) Enhancing Building 
Performance. Chichester: Wiley-Blackwell, 3-18.



Studying buildings in use require

data
of different kinds



WHITEKNIGHTS LIBRARY 
STUDYING ITS USE OVER TIME

1960s
Source: University of Reading Special Collections, MS5305 

(University History)

2014



RECENT ELECTRICITY DATA

• Half-hourly data



CONNECTING PAST & PRESENT
ENERGY CONSUMPTION

Source: Energy consumption 1976-77 – Working party on energy conservation, University Records Centre, University of Reading Special Collections.

• Monthly data 
• Prior to 1984 side extension
• Not many computing activities 

impacting electricity load
• Probably before any building energy 

management system was involved



CONNECTING PAST AND PRESENT
ENERGY CONSUMPTION
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Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18
Electricity consumption 2017-18 63,792 34171 33,409 28,216 26067 19612 23211 30240 39,913 36,225 49364 59,321
Electricity Consumption 1976-77 51,010 30,520 31,380 33,411 26,629 26,890 30,230 39,390 43,990 33,800 40,500 39,040
Mean monthly average temperature 2017-

18 8.0 8.6 12.8 15.7 16.4 15.2 13.0 11.9 6.5 4.7 4.4 2.3

Mean monthly average temperature 1976-
77 4.00 7.70 11.40 16.80 18.30 17.40 12.80 9.80 5.80 1.80 2.10 3.60

Library building - Energy consumption

Sources: Energy consumption 2017-18 – University of Reading; Energy consumption 1976-77 – Working party on energy conservation, University Records Centre, University of 
Reading Special Collections; Mean monthly average temperature – Sheffield Weather http://www.sheffieldweather.co.uk/Averages/MONTHLYAIRAVERAGE.htm

http://www.sheffieldweather.co.uk/Averages/MONTHLYAIRAVERAGE.htm


WI-FI-BASED 
ANALYSIS
• WI-FI detection nodes
• Algorithms to analyse patterns
• High speed of data collection

Wang, Y. and Shao, L. (2018) 
‘Understanding occupancy and user 
behaviour through Wi-Fi-based indoor 
positioning’, Building Research and 
Information. Taylor & Francis, 46(7), pp. 
725–737. 



Cuevas, C., Yáñez, E. M. and García, N. (2016) ‘Labeled dataset for integral evaluation 
of moving object detection algorithms: LASIESTA’, Computer Vision and Image 
Understanding. Elsevier Inc., 152, pp. 103–117. 

Source -University Library news
https://blogs.reading.ac.uk/librarynews/2018/10/libr
ary-gates-activated-remember-your-campus-card/

https://blogs.reading.ac.uk/librarynews/2018/10/library-gates-activated-remember-your-campus-card/


SMALL DATA
“When I enter someone’s home, the first thing I do is gather as much rational, 
observable data as I can. I make notes, take hundreds of photos, shoot video 

after video.  The smallest detail, or gesture may become the key…”

“Most illuminating to me is combing small data with big data…”

Source: Lindstrom, M. (2016) Small Data: The Tiny Clues That Uncover Huge Trends. London: Hodder and Stoughton.



CONNECTING PAST 
AND PRESENT

Questionnaire “Survey of University Library use by Undergraduates”, 1969.
Source: Box 9, University Records Centre, University of Reading Special Collections.

• 307 responses
• Records time of entering, time of leaving and 

the purpose of the visit
• Patterns:

• Longest duration noted is that of 13 hours 
and 40 minutes

• Study for 7-8 hours with tea breaks and 
lunch break

• Study for 3-4 hours with 45 minutes break



OCCUPANCY PATTERNS
• What activities did 

students perform?
• Free text
• Demographic 

information

• High granularity of 
data

• Easy data collection 
once setup

• Time-series data



FURNITURE USE STUDY
• Whole building study
• Plot people four times a day for 

a week



FURNITURE USE - FINDINGS



INTERVIEWS

• Understand ‘why’ 
library users use 
certain furniture

Excerpt from an interview with a library user why they like one study 
space in particular, 8th July 2014: 

User: “I don’t know why, but I like to be isolated. … Sometimes, 
opening books when other people are there, the distance 
between other people is somehow sort of significant in feeling 
comfortable. Being too close to other people, that isn’t 
comfortable.” 



ARCHIVAL 
PHOTOGRAPHS

• Analyse content for 
traces
• Provide glimpse to 

past user practices
• Construct 

longitudinal view



FIELD 
PHOTOGRAPHS

• Record how people 
use spaces



SOCIAL MEDIA
• Can be analysed for 

qualitative as well as 
quantitative data 
• Emerging technique 

for post-occupancy 
evaluation



CURATING BIG AND 
SMALL DATA 

-
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