
 
 

 
 

 
 
PHD RESEARCH PROJECT PROPOSAL  
Centre for Doctoral Training in Energy Resilience and the Built Environment  
  
This template has been created to capture the essential elements of PhD research project proposals. The 
project proposed will be offered to students in the ERBE Centre for doctoral research. If you have more than 
one project to propose, use a separate template for each one.  

The template is intended as an aid to those proposing projects to ensure a complete description. Please ensure 
you complete all sections in a way that draws students’ attention to the value of the project to them and to 
others. 

All ERBE CDT PhD projects need to address a matter related to at least one of the ERBE three themes: 

• Flexibility and Resilience 
• Technology and System Performance 
• Comfort, Health and Wellbeing 

 
Please complete all sections in Arial 11pt. Allow text boxes to expand as needed. 

PROJECT TITLE:  
Exploring the sociotechnical interface of energy metrics and energy demand 

 
POSSIBLE SUPERVISORS (usually the project proposer and A N Other):  
Vivien Chow 
David Allinson 

 
CONTEXT (what is the wider social, political and technical context that leads to this work., why is it 
important): 
 
The UK Government’s ambition to achieve Net Carbon Zero by 2050 has prompted a national 
critical discourse on energy use, including energy use in domestic households. Coupled with 
the recent cost-of-living crisis, individual have developed a keen awareness and desire to 
increase energy efficiency to cut household energy costs. Our increasingly sophisticated 
knowledge and measurement of energy demand has allowed us to predict and analyse 
domestic building energy usage to a high level of accuracy. With better understanding of 
energy demand, individual can adjust their lifestyle that can drastically improve energy use 
efficiency. When treated as a network ecosystem, energy use can also be optimised between 
households to achieve maximum collective efficiency. 
 
However, one must not neglect that household energy demand is a complex and socially 
negotiated set of processes, tied to deeply held personal ritualistic domestic functions that are 
not easily articulated, and are often bound by culture and tradition. Building energy 
researchers have the duty to communicate and positively impact on building occupants’ 
behaviour in a way that will promote more efficient energy use, yet there is a lack of 
communication methods and metrics that can be used to cross the syntactic, semantic and 
pragmatic knowledge boundaries required to understanding energy modelling and how they 
affect both the individual and the system. The proposed PhD project aims to address this 
problem by exploring the sociotechnical interface between energy metrics and energy 
demand, to propose strategies that can bridge the communication divide between energy 
researchers and end users. 
 

https://erbecdt.ac.uk/our-programme/


 
PROJECT DESCRIPTION: 
 
Accurate energy monitoring and modelling to provide meaningful metrics requires detailed 
collection, measurement, analysis and synthesis of data. Understanding of energy household 
usage requires deft understanding and interpretations of social values, norms and traditions. 
To investigate the sociotechnical interface between energy metrics and energy usage, the 
researcher will recruit research participants who are domestic household occupants to both 
monitor their energy usage and map the micro-negotiations in household that influence and 
determine energy use. This will involve collection of both quantitative data in the form of 
volume of energy used, and qualitative data in the form of interviews, video ethnographies, 
and observations of household interactions with smart energy devices. The proposed research 
programme enables a double learning feedback loop where domestic occupants receive 
information and feedback on their energy usage (metrics) and are given recommendations and 
opportunities to alter their behaviour. These changes are then captured in real time and any 
changes in energy usage are captured so that the researcher can evaluate the efficacy of these 
strategies.  
 
 
AIMS and OBJECTIVES: 
 
This project aims to bridge the communication gap between energy modelling and energy 
usage. The objectives of this project are fivefold: 

1. Establish the extent to which domestic household occupants engage with energy metrics, 
through their use of smart meters and otherwise. 

2. Investigate the ways the mode and hierarchy of energy use is negotiated in domestic 
household settings. 

3. Develop communication tools to inform and advise domestic household occupants on energy 
usage strategies. 

4. Test how the tools can be used on a neighbourhood level and how this affects negotiations 
within individual household regarding their energy usage. 

5. Develop an iterative data collection cycle to capture learning from households in real time. 
 

 
METHODS: (Measurements, data sources, methods of analysis, etc) 
The quantitative data for this project includes metered energy demand and modelling of this 
information. The qualitative data for this project includes interviews, video clips, and field notes from 
participatory observations. The analysis will involve an iterative approach where actions and energy 
metrics are trialled and tested throughout the project’s lifecycle and adapted to reflect on user 
feedback. 

  
EXPECTED OUTCOMES: 
 
The intended outcome of this research is a strategy for energy use education fit for wider 
dissemination. This will likely include the development of a common lexicon fit for 
communication for a diverse range of users. The mode of user engagement trialled and tested 
in the study also provides opportunity for developing into a toolkit or similar for wider 
dissemination beyond the completion of the project, where users can track their personal or 
household energy usage, make adjustments accordingly, and allow these data inputs feed into 
future strategies. 
 

 



 
 

MULTIDISCIPLINARY ASPECTS (what different skills and knowledge will this project develop) 
 
Exploration of the sociotechnical interface will involve an STS (Science and Technology 
Studies) approach and will draw on skills and expertise from multiple disciplines, including 
energy, organisational management, sociology, and ethnography. 

 
BUDGET, STAKE HOLDER AND OTHER SUPPORT (Any financial or in-kind industry support offered, costs of 
T&S and materials if substantial): 
The supervisory team have good links with stakeholders in government and industry who will be interested in 
this research 
 

 
SKILLS and INTEREST REQUIRED OF STUDENT. 
This is an exciting multidisciplinary project that will require strong analytical and 
communication skills from the successful candidate.  

 
POSSIBLE ROLE OF INTERN and INTERNATIONAL PLACEMENT (The ERBE Centre sees value in PhD students 
supervising and intern to assist them in their work where possible. Likewise time spent in an overseas 
research institution can enhance students’ perspective.): 
Opportunities in government, industry or international university through supervisor network. 
 

 


