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Background

Life Cycle Assessment (LCA) is a methodology for assessing the impacts of a product throughout its
life cycle, ideally from cradle to grave. It focuses mainly on environmental impacts, but can also
include costs and social impacts in the analysis, through Life Cycle Costing (LCC) and Social Life
Cycle Assessment (SLCA), respectively (Guineé, 2016; McCabe & Halog, 2018). LCA is increasingly
used not only to assess existing products, but also to evaluate new technologies at an early stage of
development (Prospective LCA) (Buyle et al., 2019; Cooper & Gutowski, 2020; Thonemann et al.,
2020; van der Hulst et al., 2020).

System Dynamics, on the other hand, is a method for analysing complex problems that looks at the
structure that drives problematic behaviour over time. The structure of the systems studied takes the
form of feedback loops, delays and nonlinearities. SD was originally developed as a quantitative
modelling approach to simulate industrial supply chain problems (Forrester, 2007). The methodology
has subsequently been further developed and applied in many different fields such as urbanisation,
growth dynamics, environmental studies, economics, socio-technical transitions (de Gooyert et al.,
2016; Gonella, 2021; Hayden, 2006). Depending on the type of research and available data, an SD
model can be based on qualitative or quantitative relationships (Coyle, 2000; de Gooyert et al., 2016,
2019; Forrester, 1994; Janipour et al., 2021; Kim & Andersen, 2012; Wolstenholme, 1985). When
based on qualitative data, it is sometimes referred to as Systems Thinking (Forrester, 1994). The data
can be drawn from the literature or from various forms of empirical research, such as interviews and
workshops (i.e. Group Model Building (Vennix, 1996)).

LCA is a well-established methodology in environmental studies. While it allows for complex studies of
detail and can provide a deep understanding of a specific supply chain, it does not consider the
broader dynamics of the interdependent subsystems of the product and is therefore less suited to
multi-disciplinarity than SD. System Dynamics can provide a broader understanding of the interaction
of a product/supply chain in a wider system by considering different aspects beyond the environmental
(e.g. social and economic aspects), their mutual influence (feedback mechanisms) and the evolution of
a system over time. The different strengths and weaknesses of LCA and SD could make it interesting
to combine the two methods.

Aim and research questions

To date, there are few examples of the combination of LCA and SD methodologies. The aim of this
project is to conduct a systematic literature review to see what attempts have been made to combine
LCA and SD. These examples will be carefully analyzed and compared in order to answer the
following questions:




- How have LCA and SD been combined?'

- What are the benefits of using a combination of LCA and SD rather than just one of the two?
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