
CIBSE Benchmarking Project

Dynamic and Interactive Online Benchmarking Tool

Dr Sung-Min Hong

UCL IEDE



Benchmarking Lecture

Dr Sung Min Hong

• Lecturer at UCL Institute for 

Environmental Design & Engineering 

(IEDE)

• Building scientist / MSc EDE / PhD in 

energy benchmarking

• Course director of MSc Environmental 

Design and Engineering

• Data-driven approach to 

understanding energy performance of 

buildings

• Key collaborations with DfE, MoJ and 

SFT
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• Most existing energy 

benchmarks based 

PROBE study from 1990s

• Existing energy 

benchmarks often out-of-

date

• Absolute figures without 

much contextualisation

• Limitations in data on 

commercial buildings

A need for providing better benchmarks

Benchmarking context / background
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Hong et al. 2021
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• Existing and new 

energy benchmarks
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Review and Establish Energy Benchmarks

• Continued changes in 

energy use

• Existing and new 

energy benchmarks

• Classifications of 

activities

• Dynamic approach to 

benchmarking

Benchmarking context / background

Opportunities and challenges
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• Rich data available (e.g. Display Energy Certificate)

• Potential for contextualised benchmarks (e.g. Air-conditioned buildings)

Benchmarking context / background

Opportunities and challenges

Activity type + Weather + Occupancy + ?
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Improve the Relevance of Benchmarking

• Rich data available (e.g. Display Energy Certificate)

• Potential for contextualised benchmarks (e.g. Air-conditioned buildings)

• Explore and adopt advanced methods to utilise large datasets

Benchmarking context / background

Opportunities and challenges
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Challenges

• Efforts concentrated on a small 

number of activity types

• Access to the private sector

• Explore innovative methods for 

gathering data

Benchmarking context / background

Opportunities and challenges

Floor area by activity and built form
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• Digitisation of benchmarks

• Easy access to a broader 

range of stakeholders

• Platform for exploring 

advanced and innovative 

techniques

• Relevant and reliable 

energy benchmarks

• A venue for providing 

insights based on data from 

across public and private 

sectors
https://www.cibse.org/knowledge/energy-

benchmarking-tool-beta-version

Moving benchmarking forward

The CIBSE Benchmarking Tool
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• Access to the latest patterns 

of energy use 

• Use distribution curve for 

wider application of empirical 

data

• Setting targets made easier

• Get contextualised energy 

benchmarks without expert 

knowledge

Moving benchmarking forward

Using data to improve building operation
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An on-going and multi-phased project

Phase 1

• 1.1 Establishing the 
framework

• 1.2 Processing engine 
& database

• Developing the tool

Phase 2

• 2.1 User engagement

• 2.2 Data crowd-sourcing / 
Gamification

Moving benchmarking forward

Using data to improve building operation
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Moving benchmarking forward

Establishing the framework – Phase 1

Back-End (UCL)

Performance 
Data

User Info

Processing 
Engine

Data Sourcing/Management

Existing 
Databases (e.g. 

DECS)

User 
Input 

(e.g. FM)
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Moving benchmarking forward

Establishing the framework

Front-End (CIBSE)Back-End (UCL)

Performance 
Data

User Info

Processing 
Engine

Data Sourcing/Management

Existing 
Databases (e.g. 

DECS)
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Input 
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Built form

• Compact, exposed, tall, deep etc.

Age

• Newly built buildings only account for 

small proportion of the stock

Building services

• Boiler efficiency, lighting density etc.

(Carbon Trust 2009)

Moving benchmarking forward

Improving relevance of comparisons
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Machine Learning + Dynamic Simulation Modelling

(Hong et al. 2012)

Moving benchmarking forward

Improving relevance of comparisons
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Better classification Improved contextualisation

+

Moving benchmarking forward

Improving relevance of comparisons
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Sub-hourly benchmarksEnd-use benchmarks

Moving benchmarking forward

Improving relevance of comparisons
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• Publish benchmarks based on 

research by UCL

• Raw data aggregated and 

analysed and kept securely

• Examples:

• Department for Education

• Ministry of Justice

• Scottish Futures Trust / 

NHS / SEON

Moving benchmarking forward

Improving reliability of comparisons
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DSM

Front-End (CIBSE)Back-End (UCL)

Performance 
Data

User Info

Processing 
Engine

Data Sourcing/Management

Existing 
Databases (e.g. 

DECS)

User 
Input 

(e.g. FM)

Gamification

Moving benchmarking forward

Establishing the framework – Phase 2
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• User-based data for 

reaching 

commercial 

buildings

• Increase sample 

sizes and coverage

• Up-to-date 

information

Moving benchmarking forward

Interacting with users
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• Create a link between the 

empirical data and digital 

engineering process

• Set / inform design targets

• Calibrate models based on 

actual energy use data

https://www.redhat.com/en

Moving benchmarking forward

Interacting with users
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• Improve understanding on 

opportunities and barriers

• Explore gamification concept

• Enhance data sharing across 

commercial sector through a 

reward scheme

• Recognise individuals

Gamification for Data Sharing Research

Moving benchmarking forward

Interacting with users
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Latest updates – replacing/updating CIBSE Guide F
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CIBSE Benchmarking Tool

• Education (higher)

• Education (schools)

• Entertainment / Theatres

• Hospitals / General Acute Hospital, Teaching/Specialist Hospital

• Local Authority Buildings / Community centre, Residential care homes

• Offices / Central government offices, Local government office

• Primary Health Care Buildings / Health Centres and Clinics …

• Public Buildings / Prisons, Library, Museum …

• Sports and Recreation / Swimming pool

Latest updates – replacing/updating CIBSE Guide F
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CIBSE Benchmarking Tool

Latest updates – domestic benchmarks
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CIBSE Benchmarking Tool

Get in touch with us

Please get in touch with me if:

• you have access to large datasets on energy performance of buildings 

or know someone who might be interested in sharing their data 

anonymously

• you are a part of an organisation (e.g. NHS, local authority) which 

might be interested in a bit of research in exchange for data

• You are interested in participating in a research project on gamification
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Thank you

s.hong@ucl.ac.uk


