Socio-Technical Transition for a Circular Diaper System in 2030

Introduction

Globally 30 million tonnes of diapers are produced annually, and the market
is forecasted to grow by around 6% each year to 2029, with adult diapers
being the fastest growing market sector as a result of the increasingly elderly
population. [1] The global warming impact of these disposable diapers can
be estimated to around 3.6 million t CO2eq/year in the EU and to around 87
thousand t CO2eq/year for Denmark.

Furthermore, diapers are complex products, containing roughly 30
components, which are difficult to dissect after use, posing a challenge to
their End-of-Life (EoL) management, especially recycling (Source: Abena
visit). The EoL management of diapers is generally a complex undertaking
that presents difficulties regarding pathogens and odour, and has thus strict
hygiene requirements, that complicate recycling options even further.
Consequently, there have been various initiatives around Europe to try to
decrease the impact of diapers on the environment and reduce the waste
associated to their use, with the primary focus on increasing the circularity
of diapers. [2-5]
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Recent studies indicate that the potential benefits of re-usable diapers are
promising. From possibly almost halving the global warming potential
compared to disposable diapers [6], to saving waste management costs for
incineration and landfill [3] and even improving the quality of life and
potentially improving incontinence-associated dermatitis with the help of
smart diapers ([7-9]).

However, all these studies so far only focus either on the technical aspect or
the social and/or economic aspects but do not combine all of them
addressing their interdependence, endorsing the critique to the CE
addressed by Corvellec et al. and failing at giving a holistic view of a circular
diaper system.

This is where Diaper System 2030 project comes in. Discovering what it
needs to successfully change from a linear diaper system to a circular
considering all pillars of sustainability, namely society, economy and
environment.
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Objectives

Test of future diaper system and products

Review of technical approaches to design and production of fully
reusable and hybrid diaper products to support the product
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development and gain knowledge for the assessment of the full circular
system

e Assessment of the full circular system, including circular logistics

e Scenario development of future adoptions considering results of the
case study (environmental, economic and social) and socio-technical
transition design aspects (investigated by PhD of Design School Kolding)

e Translating of case study data; social and economic data e.g. amount of
diapers used, experienced life quality, time spent per patient, IAD so it
can be used in the sustainability assessment

e Investigating aspects of rebound

o Assessment of full circular system including future adoption scenarios as
well as possible rebound effects
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