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Overall Project Background

• EPSRC funded City Energy Future Project

– Under Energy & Complexity Science Call 2008

– Using complexity science approaches to tackle 

energy challenges

– Four projects funded (Edinburgh, UCL, DMU, 

Notts and Leeds)

– Modelling the energy system at city level so as to 

help local decision-makers

Overall Project Background
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Overall Project Background

Office Energy Consumption

• A sub-project under the City Energy Future 

Project

• Target the organisational behaviour of using 

energy

– Reasons: UK government’s 2020 target of cutting 

emission (by 34% of 1990 levels)

– 14% of overall energy consumption is in the 

service sector (e.g. heating, lighting, computing)



Office Energy Consumption

• An integration of four elements

Energy Management Policies Made 

by the Energy Management Division

Energy Management 

Technologies

Office Electric Equipments and 

Appliances

Staff’s behaviour of using 

energy

Office Energy Consumption

• Previous literature primarily focuses on 
building energy consumption prediction, 
energy management technology development 
and building energy consumption 
benchmarks, and ignores human factors

• We aim to develop a simulation model 
integrating the four elements and provide 
decision support for energy management 
divisions



Office Energy Consumption

• Specifically focus on electricity consumption

• Electricity are consumed by electric appliances 

and equipment

• Two kinds of office building electric 

appliances: base appliances and flexible 

appliance

Office Energy Consumption



Case Study
• Case: First Floor, School of Computer Science, Jubilee Campus, University of Nottingham

Case Study

Item Number

Rooms 47

Lights 239

Computers 180

Printers 24

Information Displays 4

Energy Users 213

Table 1: Details of Rooms and Electric Equipment and Appliances



Case Study

• Agents

– Staff and Students (proactive agents)

– Computers (passive agents)

– Lights (passive agents)

Case Study

• Behaviour of Energy User Agents



Case Study

• Behaviour of Computer Agents

Case Study

• Behaviour of Light Agents



Case Study

• Model Implementation
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Simulation Experiments

• Experiment 1: Replicate current policy



Simulation Experiments

• Experiment 2: Automated Strategy vs. Staff-Controlled Strategy

Change Scenario

Enhance Interactions between Energy User Agents

Simulation Experiments

Experiment 3: Understand the proportions of electricity consumed by lights and computers



Conclusions

• An computational simulation model integrates 

four elements in office building energy 

consumption

• Agent-based simulation: an effective 

approach for office building management


