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Abstract

Early integration of sustainability considerations into decision making is seen as a key enabler for
companies to understand the potential implications of their decisions on the triple bottom line aspects.
Lack of the tools to support decisions when trade-off between sustainability aspects occur, however,
may lead to uninformed decision-making and undesired outcomes. By consolidating the learnings from
empirical work together with literature recommendations, we propose key criteria to be considered
when developing decision support tools to manage sustainability-related trade-off situations.
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1. Introduction

Early integration of sustainability considerations into decision making during various business
processes is seen as a key enabler for companies to understand the potential implications of their
decisions on the triple bottom line aspects (Korhonen et al., 2018) and introduce improvements early
in the design and development processes (McAloone and Pigosso, 2018). This can support
development of more sustainable products, services, processes and systems (Gagnon et al., 2012).

Various methods and tools have been proposed to assess the sustainability impact of products, services
and processes, such as environmental LCA (ISO 14044, n.d.), cost-benefit analyses (Hoogmartens et al.,
2014), Social LCA (Fontes et al., 2016). While the impact assessment methods can be deployed to
understand the consequences of a project implementation (McAloone and Pigosso, 2018), their use in
carly stages to assist decision making is limited due to lack of information to feed the tools (Bengtsson,
2001). This creates several paradoxes: if information is lacking, the tools have limited applicability
during the early stages of design to support decision making, thus making it harder to understand the
sustainability performance in advance and introduce improvements; if the tools are used later in the
process, firstly, the improvements may be harder to introduce, and secondly, the impacts may be
impossible to trace back to the decisions that have been made during the process. To address this
challenge, several tools have been proposed to be specifically employed early in the design and
development processes, such as a streamlined LCA for early vehicle development by Arena et al. (2013),
qualitative sustainability compliance index for early product development by Hallstedt (2017), leading
sustainability indicators for circular economy screening by Kravchenko et al. (2019). These tools as well
as many others aim to provide decision support in different business processes by integrating
environmental, economic, social or three-dimensional sustainability considerations. While, indeed, these
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