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a b s t r a c t

High amounts of macro and microplastic have been reported in rivers, lakes and seas. However, links
between the observed pollution and their sources remain unclear. This study aims to clarify these links in
the Lake Geneva basin by analysing each step of the local plastic life cycle.

Two distinct approaches have been compared: (i) a top-down approach based on modelling socio-
economic activities, plastic losses and releases into the lake, and, (ii) a bottom-up approach based on
extrapolating plastic flows into the lake based on field measurements from 6 different pathways.

The two approaches yield results with similar orders of magnitude and provided a first estimation of
the plastic flow from land to Lake Geneva in the order of magnitude of 55 tons year!1.

Preliminary mass balance of plastic in Lake Geneva indicates that the vast majority of plastic may be
deposited into the sediments.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

Plastics are used worldwide, with consumption rates increasing
steadily since the 1950s [1]. In 2016, 335million tons of plastic were
produced globally, 60 million tons of which were produced in
Europe [2]. Some of these plastics are inadequately managed and
end up in the environment either in the form of mismanaged waste
[3] or directly from the life cycle of some products such as tyre and
road painting abrasion [4,5], textile washing [6], and cosmetics [7]
through shedding, erosion or intentionally dispersed microplastics.
For a review of the contribution of these different sources through a
global inventory of plastic flows leaking to the oceans, see
Refs. [8,9].

This ever-increasing volume of plastic entering oceans, rivers
and lakes is a major concern due to the potential environmental
impacts on biodiversity and ecosystems, as well as impacts on
human health [10,11]. These impacts are caused by different effects
such as entanglement, ingestion and toxicity [12,13] and accumu-
lation in the food web [13,14]. As such, plastic pollution has become

an increasingly pertinent issue requiring a better understanding of
its sources, fate and pathways [15].

Mismanaged plastic waste generally consists of macroplastics,
i.e. plastic above 5 mm diameter that may in turn be fragmented
into smaller pieces (secondary microplastics), once exposed to
environmental conditions [16]. These secondary microplastics are
complemented by the so-called primary microplastics originating
from different sources, and defined as plastic entering oceans or
waterways already smaller than 5 mm [8,17,18]. Secondary micro-
plastics and well as primary microplastics arising from textiles are
described as more abundant in densely urbanized areas [17,19],
whereas some forms of primary microplastics (e.g. plastic pellets)
are more often found in regions where industries are located
[20,21].

However, the precise sources and pathways of plastic pollution
as well as the precise quantities and fate of plastic accumulated
remain uncertain. When it comes to the quantities of plastic
entering or accumulated in the oceans, the literature reveals con-
trasting data. Two streams of research co-exist: one based on
modelling inputs and one based on field measurements. However,
these two approaches currently do not match and yield results
which differ at a scale of several orders of magnitude. On the one
hand, global model estimates of the yearly input of plastic into the
ocean range from 9.5 million tons per year [8] to 12.2 million tons
per year [9]. On the other hand, measurement-based global
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 THE CHALLENGES 
OF MEASURING 
PLASTIC POLLUTION

INTRODUCTION
It is not only our feet that leave a footprint on sandy 
beaches – our heavy reliance on plastic materials is 
creating a visible yet pervasive “plastic footprint” in 
the environment. This increasing usage is generating 
considerable amounts of litter, ultimately reaching the 
marine environment. Considered a major threat to both 
wildlife and human wellbeing, plastic pollution is now 
ubiquitous in the World Ocean (UN Environment, 2018), 
causing an unprecedented environmental crisis, with an 
estimated 10 million tonnes of litter leaking into the marine 
environment every year (Boucher and Friot, 2017).

Subject, among other parameters, to currents and wave 
action, plastics are likely to accumulate in different 
compartments of the oceans (e.g. surface, sediments), 
and break down into submillimetre-sized debris which can 
ultimately be ingested by marine life.

This rise in plastic consumption is not surprising, as these 
materials provide many benefi ts to society through their 
malleability, durability and lightness, together with low 
production costs. For many applications, plastics can even 
off er lower carbon footprint alternatives compared to other 
materials (Boucher and Friot, 2017).

Since the 1950s, yearly production of plastics has risen from 
close to zero to above 335 million tonnes in 2017, with an 
annual increase forecast at 4% for the coming years (Geyer, 
Jambeck and Law, 2017; PlasticsEurope, 2017). This plastic 
crisis stresses the need to use better forecasting metrics to 
manage environmental trade-off s and to guide industries 
and governments towards sound product design and waste 
management infrastructure. 

At this point in time, current Life Cycle Assessment (LCA) 
and footprinting methods used to guide companies and 
designers still neglect plastic pollution. 

This review fi rstly aims to give an overall description of the 
plastic pollution issue, with a focus on the quantities of 
plastic fl owing into oceans (i.e. the “leakage”). Secondly, it 

Plastic is a single word for a multifaceted reality, 
encompassing a wide variety of polymers and additives 
with diff erent chemical and physical properties. The end 
products range from single-use plastic bags, food wraps 
and plastic bottles, to fi shing lines, buoys, and synthetic 
fi bres used in the clothing or fi shing industries.

As the use of plastic is pervasive, so is plastic pollution. 
An estimated 10 million tonnes of plastic leaks into the 
ocean each year, causing an unprecedented environmental 
crisis. Measuring or forecasting this issue is a complex 
and challenging task, due to technical limitations and 
uncoordinated assessment campaigns. Acting to tackle 
this issue requires adequate metrics to guide and prioritise 
action at different levels, ranging from sound product 
design and effi  cient regional infrastructure, to adequate 
policies and enforcement.

Julien Boucher is founder and director of EA – Shaping 
Environmental Action, an innovation and eco-design 
centre based in Switzerland (shaping-ea.com), as well as 
senior scientist at the University of Applied Sciences and 
Arts Western Switzerland (HES-SO, HEIG-VD). 
Guillaume Billard recently graduated from Newcastle 
University (UK) with an MSc in International Marine 
Environmental Consultancy. Since 2014, the EA team 
has been working towards better integration of plastic 
pollution in footprinting and Life Cycle Assessment 
methodologies, and hopes to contribute to “closing the 
plastic tap”.

• PLASTIC FOOTPRINT
• MARINE POLLUTION
• LIFE CYCLE ASSESSMENT
• ECO-DESIGN
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o Ecodesign 

o Life Cycle Assessment

o Corporate Carbon Footprint

o Climate Strategy

o Plastic Footprint 
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1. Présentation association
2. Efficacité des ressouces
3. Le cœur de Reffnet: le programme de consultation

a) Point de vue entreprise
b) Point de vue consultantes·s

4. Reconnaissance comme consultantes·s
5. Adhésion à l’association

Contenu
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"Notre vision est celle d'une économie suisse 
prospère, qui utilise les ressources de manière 
efficace et durable."

Vision de Reffnet.ch

Reffnet.ch 6Reffnet.ch soutient les Objectifs de développement durable.



Membres
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L'association est soutenue par l'Office fédéral de l'environnement (OFEV).



Programme de conseil axé sur la mise en œuvre de mesure d'utilisation efficace 
des ressources
Conseil sur mesure et axé sur la pratique
Avantages concrets pour les entreprises (par ex. réduction des coûts des 
matériaux)
Présentation des performances environnementales prévues et réalisées (en UCE)

Objectifs de Reffnet 3 (2023 à 2026)
400 cas de consultation clôturés
Réduction moyenne de 0,6 milliard d'UCE par cas
Total 240 milliards d'UCE pronostiqués
Dont 60 milliards d'UCE réalisées

Troisième phase de Reffnet.ch
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Organisation
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Felix Meier – Co-président
PUSCH

Andreas Rothen – Co-président
ACT

Elimar Frank
Institut WERZ, OST Ostschweizer Fachhochschule

Thomas Kägi
Carbotech

Andy Spörri
EBP

Martin Schmid
Generation Carbon

Daniel Kammerer
myclimate

Julien Boucher
EA - Shaping Environmental Action

Comité directeur
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Centre de coordination Suisse 
romande et allemande

Laure Hoeppli, Institut WERZ, OST 
Ostschweizer Fachhochschule

Centre de coordination Ticino
Luca Pampuri, Ticino Energia

Mesure de l'impact
Lucien Schriber, EBP

Comité de projet
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Pourquoi l'efficacité des ressources est-elle 
pertinente?

Reffnet.ch 12

Un impact environnemental plus faible

Une plus grande compétitivité

Coûts de matériel plus bas

Une moindre dépendance aux marchés 
volatils des matières premières



Les mesures permettant des économies d'énergie directes ne 
sont pas prises en charge par Reffnet.ch.

Ressources
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Comment une entreprise peut-elle devenir plus 
efficace en matière de ressources ?

Reffnet.ch 14

process optimization
• Avoid rejects/losses
• Waste 

reduction/management
• Reduce water consumption
• Reduce the use of auxiliaries
• Use employee potential

product optimization
• product design
• choice of material
• quantity of material
• lifetime
• repairability
• recyclability
• circular Economy



Comment une entreprise peut-elle devenir plus 
efficace en matière de ressources ?
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Prozessoptimierung
• Ausschuss/Verluste 

vermeiden
• Abfall wiederverwerten
• Wasserverbrauch reduzieren
• Einsatz von Hilfsmitteln 

reduzieren
• Mitarbeiterpotential nutzen

Optimisation des produits
• Conception du produit
• Choix des matériaux
• Quantité de matériau
• Durée de vie
• Réparabilité
• Réutilisabilité
• Économie circulaire



Comment une entreprise peut-elle devenir plus 
efficace en matière de ressources ?
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Optimisation des processus
• Eviter les rebuts/pertes
• Recyclage des déchets
• Réduction de la 

consommation d'eau
• Réduction de l'utilisation de 

moyens auxiliaires
• Utiliser le potentiel des 

collaborateurs·trices

Optimisation des produits
• Conception du produit
• Choix des matériaux
• Quantité de matériau
• Durée de vie
• Réparabilité
• Réutilisabilité
• Économie circulaire



Site en Suisse ou au Liechtenstein (en préparation)
Focalisation sur les flux de matériaux (par ex. eau, métaux, 
denrées alimentaires, ciment, matières plastiques)
Motivation et temps pour identifier et mettre en œuvre les 
mesures
L'additionnalité est donnée
L'entreprise n'a pas encore bénéficié de conseils

Quand une entreprise peut-elle bénéficier d'une 
consultation Reffnet.ch ?
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Déroulement de la consultation pour les entreprises
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Déroulement de la consultation pour les 
consultant·es
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1. Acquisition

2. Saisie du cas

3. Validation

4. Traitement du cas

5. Clôture du cas

6. Assurance qualité

7. Confirmation du cas par l’entreprise

8. Paiement

consultantes·s

Reffnet.ch



Financement
Paiement de cas

versé directement aux conseillers Reffnet après l'AQ
50% de prestations propres
Conseil plus poussé après AQ sans Reffnet.ch 

Consultations d'entreprises via Reffnet.ch
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> 2 Mia UCE 7’000 CHF

1 – 2 Mia UCE 6’000 CHF

0.5 – 1 Mia UCE 5’000 CHF

< 0.5 Mia UCE 4’000 CHF



Processus de reconnaissance des consultantes·s
Reffnet
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1
Candidature

2
Reconnaissance 

provisoire

3
Cas test

4
Reconnaissance 

définitive

5
Adhésion
à l'association



Rémunération complète par Reffnet.ch
Accompagnement possible par un·e mentor·e
Présentation au comité de projet
Décision sur la reconnaissance définitive

Cas test
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Cotisation annuelle 1'000 CHF (par organisation)
Nouvelles pour les membres et consultantes·s 6/an
Newsletter pour les intéressé·es 3-4/an
Participation aux réunions de consultantes·s 1/an
Assemblée des membres 1/an
Webinaires
Soutien de projets (financement, communication, mise en réseau)
Utilisation de l'outil de quantification
Présence sur notre site web

Adhésion à l'association
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www.reffnet.ch
info@reffnet.ch
+41 58 257 41 75
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Merci beaucoup pour ton temps et attention!
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