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Project title Understanding the impact of LCA on 
decisions to reduce embodied energy 
and carbon from buildings 
 

Project description: please provide a brief description, using the headings given 
below, of the project (max. 450 words) which will used as part of the advertising 
material and will be placed in the public domain. Please also indicate whether there 
are any confidentiality/sensitivity/IP issues of the research which should not be made 
publicly available.  
I. Scientific excellence 
40% of global greenhouse gas emissions are due to the built environment; while the majority 
come from ‘operational’ energy use in buildings, 11% is from the ‘embodied’ impacts, including 
the manufacture and transport of construction materials, on site operations, refurbishment and 
demolition. 
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Life Cycle Assessment (LCA) is commonly used as a tool to calculate embodied and operational 
energy and carbon. The International Energy Agency Energy (IEA) project Annex 57 used LCA to 
develop a deeper understanding of the embodied impacts, and identified technical solutions 
for reduction, including the use of natural materials and offsite manufacture (Malmqvist et al, 
2018). This work is being continued through Annex 72.  
 
It is generally assumed that the use of LCA to demonstrate reductions in embodied impacts will 
be followed by the decision to do so. However, while LCA is increasingly used (De Wolf et al, 
2017), the evidence suggests that it rarely governs the decisions taken (Baker and Moncaster, 
2018). 
 
LCA therefore has the potential to make a major reduction to greenhouse gas emissions, but is 
currently not achieving that potential. In order to do so, it is necessary to understand the 
multiple and interacting technical and social influences which affect the decisions, including the 
interaction between the use of LCA and the inter-personal power structures and motivations. 
 
II. Clear aim and/or hypothesis 
The aim is to develop an understanding of the role of LCA in project decisions, in order to 
enhance its effectiveness in decreasing embodied energy and carbon of new buildings. 
Specific research questions that will be explored include: What are the key decisions which 
affect embodied impacts? At what stage in the project are these decisions taken, who by, and 
why (both overt and covert reasons)? How are the decisions affected by the use of LCA as a tool, 
and what other factors are involved?  
 
III. Methodology and innovations 
This project will take a socio-technical case study approach to understand why decisions are 
taken throughout a building project. The methods will include detailed qualitative studies 
(including interviews, documentary analysis, and participant observation) across a number of 
projects which are using LCA as a decision tool, and use this to map the decisions against their 
embodied impacts, and then analyse the reasons behind the decisions. 
 
IV. Strategic relevance 
This study will play a part in the global drive to reduce greenhouse gas emissions, and the 
specific aims of the UK Industrial Strategy to incorporate life cycle thinking into construction. It 
will be closely aligned with the International Energy Agency Annex 72 project (2017-21), in 
particular sub-task 3.3 under the co-leadership of Dr Moncaster and Dr Malmqvist. The findings 
will feed in to the guidance documents that Annex 72 will produce for policy makers, designers 
and contractors, and clients in the construction industry. 
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Lay summary (max 200 words) to be used for reference as part of the selection process 
where non- specialists are involved 
This project will identify the decision processes during new building projects and their 
subsequent embodied energy and greenhouse gas impacts on the buildings. These 
‘embodied’ impacts come from the materials, their transport and construction at the start of 
the building life, their refurbishment and replacement, and their demolition and processing at 
the end of life. Combined with the operational energy and carbon – that which is used in 
heating, cooling and lighting the building over its lifetime – these make up the whole life 
impacts of a building. The current prevalent tool used across Europe is Life Cycle Analysis; 
however the increased use of this tool has not yet resulted in the reduction of embodied 
impacts.  This project seeks to understand why this is the case, by analysing the role that LCA 
currently takes in decision-making, in order to recommend how it might be used more 
effectively. 
 
Industrial/Employer placement opportunity please include details, where known, of any 
external placement opportunities or collaborations available to the student as part of the 
project 
No industrial placement has yet been arranged. However multiple existing contacts across the 
construction sector, including planners and local authorities, developers, designers and 
contractors, will be asked to provide data. This project will also use building project case 
studies in Sweden (through Dr Malmqvist) and potentially elsewhere in Europe through other 
Annex 72 partners. 
 
 
International placement opportunity please include details, where known, of any 
potential international placement opportunities or collaborations available to the 
student as part of the project 
This PhD studentship will be closely aligned with the work of the IEA Annex 72, a collaboration 
of around 20 academics from across Europe and elsewhere, and the student would be 
expected to attend the bi-annual workshops. The project will feed in to the work of subtask 3.3 
under the leadership of Dr Moncaster and Dr Malmqvist (KTH, Sweden), and is also closely 
aligned with work being carried out by Dr Malmqvist in Sweden with construction firm Skanska. 
Dr Malmqvist would welcome the PhD student for a placement of several months at KTH to 
work within her group, enabling enabling a useful comparative study to be made within a 
different cultural context. We will also explore short international placement opportunities at 
the Florence School of Regulation of the European Universities Institutes (FSR-EUI) Italy, where 
we have received firm offers of support from valued colleagues through the OU Energy 
Network. 

 



 

 

DTA3  
 

DTA3 Programme Research Projects 
Proforma 

 

 

This project has received funding from the European Union’s Horizon 2020 research and 
innovation programme under the Marie Skłodowska-Curie grant agreement No 801604. 

 

Scientific, economic and societal impact of the project 
Scientific impact 
The work will combine the current state of the art understanding of LCA of buildings with 
decision theory, applied to building projects. In doing so as part of a larger international study, 
it will inform the incorporation of LCA as a tool within construction projects. 
 
Economic impact 
The indirect economic impact of reducing greenhouse gases has been acknowledged since 
The Stern Review on the Economics of Climate Change (2006). Reductions of embodied 
energy use should also result in direct reductions of cost. The focus of the project is on new 
build, and the major potential benefits are therefore within rapidly developing countries. The 
increased uptake of LCA will furthermore have a direct economic benefit in increased use of 
professional services. 
 
Societal impact 
As with economic impacts, the long-term societal impact of reducing greenhouse gases and 
climate change is understood. The focus on reduction of embodied energy from new 
developments is likely to encourage alternative forms of construction, including offsite 
manufacture and more use of natural materials, such as timber, both of which have positive 
health impacts on construction workers. 
Additional admissions requirements: please state if there are any specific admissions 
requirements for this project i.e. subject specific degree qualifications or disciplines, 
relevant skills, experience etc 
The doctoral fellow should have a good understanding of, and preferably experience of 
working within, the construction sector. S/he should also have a sympathy with the 
epistemology behind socio-technical studies, and a commitment to reducing greenhouse 
gas emissions from the built environment. 

 

 


