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Foreword

Dear friends and colleagues,

As the world population continues to grow (8 billion and counting), so does
global consumption. The staggering level at which humankind consumes has
already had a major impact on biodiversity and the environment. If we wish to
make serious progress towards the United Nations Sustainable Development
Goals, it is imperative that both production and consumption become more
sustainable. To achieve this, today’s value chains, business models, materials
and more will need to change, and tools will be required to help bring about
this transformation. At ISO, we believe that international standards can play
an important role in supporting this shift towards sustainable production.

While we already have many published standards on sustainable production
and much ongoing work that aims to promote the topic in various ways,

we know there is a lot more to be done. ISO’s foresight programme aims

to understand and anticipate global trends affecting society, technology,
the environment, the economy, science and even politics. We are trying

to become more future-focused as an organization so that we can better
anticipate market needs and provide standards as solutions to global
challenges in a timely manner.

‘Sustainable Production’ was just one of 40 trends presented in our trend
report, but ISO members selected this as the most important and relevant.
Across developed and developing countries, large and small economies,
this trend was consistently chosen as a high priority. Our technical
committees work across a number of related topics, including the circular
economy, the sharing economy, environmental labelling, environmental
management, life cycle assessment, additive manufacturing, plastics and
consumer policy. Many of these committees were represented in a series
of ideation workshops, together with cross-sectoral experts from national
and international organizations outside the standardization community.
The insights they provided into future trends in sustainable production are
extremely valuable for ISO in helping us understand future challenges and
opportunities related to sustainable production. Armed with these, we can
then think about developing international standards to help address these
challenges and seize these opportunities.
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In short, sustainable production is a very important topic for ISO and we are
very grateful that you sent your experts to explore it with us. This will enable
us to make the best possible contribution towards promoting sustainable
production worldwide and, eventually, to achieve ISO’s vision of making lives
easier, safer and better for people everywhere.

Kind regards,

o

Sergio Mujica

ISO Secretary General
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64 %

of all consumers

are very concerned
about environmental
sustainability

with the highest
shares in Brazil (81%)
and Asia-Pacific (67%)’

1 And: Their worries are intensifying. This is according to a survey with more than 23 000 people conducted by


https://www.bain.com/insights/topics/ceo-sustainability-guide/
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47 %

out of the largest

2 000 publicly listed
companies in the
world in 2023 had
net zero targets?

2 This share doubled from2021t02023. ~ (Net Zero Tracker, 2023)


https://zerotracker.net/analysis/net-zero-stocktake-2023
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https://zerotracker.net/analysis/net-zero-stocktake-2023

In 2030
12 trillion USD

Is the value of
expected sales globally
for net zero solutions,
In 11 sectors such as
transport, buildings,
power, water,
consumer goods etc.’

(McKinsey, 2022)


https://www.mckinsey.com/capabilities/sustainability/our-insights/accelerating-toward-net-zero-the-green-business-building-opportunity
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Moving towards
Sustainable Production:
About this Foresight Brief

The urgent need for climate action coupled with
rapidly increasing digitalization is driving greener
ways of operating, producing and consuming.

Affecting all sectors, this fundamental change heavily impacts production
systems - with effects already visible today but expected to become
stronger in the coming years (and decades). This transition to sustainable
production is strongly driven by changes in environmental legislation, trade
agreements, new technologies, and consumer preferences.*

Today, standardization plays a key role in supporting sustainable production®
by helping businesses ensure the changes they make will have a real impact
on the environment while giving consumers tools, such as recognizable labels
to distinguish between genuinely eco-friendly claims and greenwashing.®

But while many standardization efforts are already directed at contributing to
the paradigm shift towards sustainability, standards need to be continuously
adapted to evolving consumption and production patterns and the drive for
more sustainability.

4 Technology and Innovation Report 2023. Opening green windows: Technological opportunities for a low-
carbon world (United Nations Conference on Trade and Development, 2023)

5 For example, in 2021, ISO rolled out the first of its standards for sustainable products, focused on ceramic
tiles. Its committee on circular economy, ISO/TC 323, Circular economy, is active in supporting the
transformation of entire economies to this sustainable model of production and consumption.

6 See Environmental Labels (ISO, 2019) and Impact washing: what is it and how to spot it (ISO, 2021)
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Against this background, ISO’s foresight activities serve to identify
respective opportunities and areas for possible future standardization
activities (see ISO Foresight). As one output from these foresight activities,
this paper serves to highlight opportunities for future international
standardization activities that support the market players in transitioning
to sustainable production.” It draws from a variety of resources and steps
in ISO’s foresight process, including a literature review and a series of
international expert workshops with 86 participants from 40 countries, as
well as expert interviews with the ISO community. This paper serves to
support and enable possible next steps towards respective standardization
activities but does not prescribe them. Instead, it aims to spark discussion,
further reflection and respective action within the ISO community, and ideally
beyond.

@ Guidance for the reader

The following section (pages 11-13) touches upon current and possible future
trends and transformations relevant to sustainable production, providing
context for those interested in how it may develop in the coming years.

Links are included between these developments and the future needs for
standardization —i.e. those areas in which more innovation, change and
support is needed, and where standardization can contribute to accelerating
the respective change needed. For others ready to zoom straight into the
future needs, these are summarized in a roadmap and then covered in detail
from pages 17-36. For those looking to jump directly to the outlook and next
steps, this can be found on pages 37-40.

7 In this Foresight Brief ‘Sustainable Production’ refers to production processes shifting towards sustainability, in
terms of environmental as well as social impacts of production, e.g. by using minimal natural resources, being
non-polluting and ensuring fair and safe working conditions. Sustainable production as it was considered
within the ISO foresight process covers the following aspects: A) Going net zero as an important business
strategy, with more and more companies aiming to redesign their business to be more sustainable. B) Circular
Economy, with life cycle models increasingly being adopted, e.g. via cradle-to-cradle approaches. C) New
business models, with sharing and peer-to-peer economic models and regenerative practices becoming
increasing important. D) Next generation materials and plastics — as plastics’ fossil basis and plastic pollution
become problematic alternatives are being developed e.g. based on biomass; furthermore, other harmful
substances need substitutes and alternatives to critical raw materials are required. E) Smart manufacturing -
as its implementation expands, it will be essential to develop a better understanding of how it can contribute
to sustainable development e.g. by enabling reshoring and near-shoring of production.

10 ISO Foresight Brief — Sustainable Production 2030+
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Trends and
transformations: A brief
look at present and
future perspectives of
Sustainable Production

Sustainability and net zero targets are becoming

a key business driver for organizations as

they actively seek to reduce costs, attract new
consumer segments, differentiate from competitors
or address new business areas.

At the industry level, 31% of companies that aim at building new businesses
in the next five years expect their organization will set up an environmental-
sustainability focused business, according to a 2023 McKinsey survey.t To
mainstream sustainable business action, guidance to establish respective
strategies and action is required.

@ Future need: Enhancing sustainability strategies

With the rising demand for sustainable products and services, environmental
labeling, climate reporting and transparent communication are expected to
be strong growth markets in the coming decade.® As such, evidence-based
net zero target indicators are needed to help decision-makers in assessing
the sustainability of options, as a fair comparison of options requires a
reliable fact base.

@ Future need: Accurate and reliable indicators
8 Up from 29% in the 2022 survey. CEOs’ choice for growth: Building new businesses (McKinsey &

Company, 2023)
9 Eco-friendly Labels Market Report (imarc, 2024)

ISO Foresight Brief — Sustainable Production 2030+
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There is a clear rise in preference for the resale/recommerce market across
all generations, but especially in Generation Z.° Consumer trends show that
the sharing economy or everything-as-a-service has become mainstream
in parts of the economy, often enabled by digital marketplaces (like micro-
mobility e-scooter or bike sharing, co-living short-term rental or co-office
space, streaming service subscription, software subscriptions).”

@ Future needs: Sustainability in the use phase / Information for consumers

Resource efficiency innovations, such as the circular economy, are
expected to significantly reduce the amount of virgin materials required

for manufacturing.’? Using a circular economy approach could cut resource
extraction and use by 28% and greenhouse gas emissions by 39%. The
potential for such approaches is high, as currently only 7% of the materials
used are re-used in a cycle: Today, more than 90% are still produced linearly,
used and then dumped.”® Many such innovations already exist, for example,
lifetime extension measures could potentially halve the demand for rare earth
minerals currently used in electric vehicles,"* and higher recycling rates could
lower the demand for virgin copper, a crucial metal for electrification and
renewables.” While new innovations, for example in material science that can
provide substitutes to critical raw materials and fossil based materials, could
play a key role in the transition to a more sustainable future.

@ Future needs: Materials re-use / Sustainability in the use phase

More untapped potential for circularity also lies in the design stage - before
waste and pollution are even generated.’® As consumers become more aware
of the environmental impact of their purchasing decisions, a growing demand
for products that are designed with durability, repairability, and re-use

in mind is expected. But designers need support to advance ecodesign
approaches further to enable the circular economy and improve social
responsibility.

@ Future needs: Planet-positive design / Collaboration along the supply chain

10 Gen Z Is Driving Growth In New Shopping Formats — But Are Retailers Paying Attention? (Forbes, 2022)

11 The Future of Consumption. How Technology, Sustainability and Wellbeing will Transform Retail and Customer
Experience (Backstrom et al., 2024)

12 Global Resources Outlook 2019. Natural Resources for the Future We Want (United Nations Environment
Programme, 2019)

13 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)

14 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)

15 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)

16 Circular design: turning ambition into action (Ellen MacArthur Foundation, 2024)
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https://link.springer.com/book/10.1007/978-3-031-33246-3
https://www.resourcepanel.org/reports/global-resources-outlook-2019
https://www.circularity-gap.world/2024
https://www.circularity-gap.world/2024
https://www.circularity-gap.world/2024
https://www.circularity-gap.world/2024
https://ellenmacarthurfoundation.org/topics/circular-design/overview

Technology provides further opportunities to make production processes
more efficient, autonomous and customizable. Smart production and
Industry 4.0 applications are helping to improve production planning,
realization, and the continuous improvement of performance and product
quality.’”® Additive manufacturing cuts down material needs with nearly all
input material going into the final product. Nearly 90% of companies using
additive manufacturing expect their application to at least to double in
the next five years.” Furthermore, replacing mass-produced goods with
personalized and customized ones could reduce waste from overproduction
and disrupt existing patterns of overconsumption, e.g. in clothing and
electronic devices.?° In this context, decision makers need orientation and
support to plan production processes that contribute to net zero.

@ Future need: Low-carbon production and manufacturing

Spotlight: Disruptive effects of new business models and
transformative change

Several net zero business approaches disrupt conventional linear business
models by drastically selling fewer products and instead provide value
through services. In 2023, nearly 40% of European CEOs did not expect
their business to survive without radical change, due to resource intensity
and labor shortages.?' Change might come with a complete rethinking of
the purpose of the company: How do company activities contribute to
societal needs and wants like housing, nutrition, mobility, consumables,
services, healthcare, communication? What are positive contributions of
business activities to society and the environment, how can firms reduce
negative side-effects? The resulting strategies can lead to a differentiation
with competitors - and they can be a lever to identify sustainable market
opportunities and reduce supply and brand reputation risks.

17 Industry 4.0 refers to the intelligent networking of machines and processes for industry with the help of
information and communication technology.

18 Business transformation through sustainability based on Industry 4.0 (Torres da Rocha et al., 2022)

19 The Future of 3D Printing: Five Predictions (Jabil, 2021)

20 White paper on Smart Manufacturing (ISO, 2021)

21 Challenges and constraints are driving radical change as EU CEOs rethink their business models (PwC, 2023)
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17 AVEZRM)—401F, ERBEHMTOBTEEY T, EXEROEBETOLREALTYDIUMIRVNTI =1L
BTEHEELET,

18 AVHRR)— 4.0 IZEDIFEATREM TR HE DR RZEE (Torres da Rocha et al., 2022)

19 3DTUbDKE: 5 DD F il (Jabil, 2021)

20 AR—hR=2T779F ¥ J BHE (SO, 2021)

21 EUNCEOAE DR RETLEBET 5%, BELHINN2HLELERL TS (PWC, 2023)
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How can ISO meet future
heeds for standardization
in Sustainable
Production?

A word ahead: What are future needs?

Future needs are areas where in the next decade (or even beyond that),
fundamental change is expected and where innovation will be required to
enable the shift towards sustainable production.

They do not only cover needs in production and manufacturing processes,
but also include wider enabling factors where change will be necessary to
swiftly enable the shift in production practices. Thus, they zoom in on future
needs where standardization could make a difference.?

The future needs are categorized into one of three timeframe categories
concerning respective standardization activities: short term, mid-term, or
long-term.® However, for all the future needs identified activities should
ideally start today. These timeframe indicators simply help in understanding
relative importance and/or urgency of a particular need for change. With this
context in mind, the list is therefore not exhaustive —and it could change over
time as new needs emerge.

Each of the future needs is accompanied by a section on standardization
perspectives that provides concrete recommendations and possible
ways forward. These recommendations include not only potential topics
of relevance, but also suggestions on potential improvements to the

ISO system itself for it to stay more agile and up to date. Examples of
existing standards in the related areas are listed in the Annex.

22 The future needs presented here focus only on those that were highlighted both in the literature as well as in
the workshops and interviews with the ISO community. For more information see Annex on ISO Foresight.

23 Definition of time-dimensions: short-term: within the next five years (2024 to 2029); mid-term: within five to
ten years (2029 to 2034); long-term: 10 years plus (2035+).

14

I1SO Foresight Brief — Sustainable Production 2030+



22

23

[SOIX iR Al Be R EE TR T
HIEELDFRO=_—XIZE
DIIZH B TESTLLOIN?

fERFEAT HFRXO=Z—XEFATLLIN?

FRO——XE(L, §% 10 F (FEEALUR) (TREAMLGELEARAEH, #F
MATREGEENDBITETREICT B51-OICA/R—2aV BB BEELGSFHTT .

ZTNLREESIVHETOCRD=—XEH/N—TF BT T, EETS9T4
ADBATERRICTREICT H=-OICEBABREELD, JYLHELGERRERLEH
Y LEAOT, BELEICK> TRVWAEFN SRS O HDFED=—XITE
REHTTLES 2

FRO=—XF, TNETIhOBRELEBICETE=2081LTL—LATIY
— (&H, P, R OWThNIHESAES 2 L, HESKE=ITAT
DFEXRD=—XIZDNT, BEMICES BN SEFBHERIGTILELHYET,
NEDEALTL—LERIE, HEDEEOLERDHEMMGTEERE LRI
ZEBIIDIRILET . COEREERT HE, YAMIMBEHITIEIEL, HL
WZ—XAHBET R ONTHRBOZEBELLICEIL T HAREEAHYET.

EFRERDOIRO——XICIT, BEMNGHEERRALSROREDH S EE
REUTHRELCORRICEHT 57230 R HFOTOET , ChoDHEREIRIC
1%, BEY SUREEDHEIEVIETTES, IS0 VAT LBKELYREN D&
HFOREICRO-OOBENGREICEAITIRBLEFTATVET . BHES T
DEFOHRIEOHIE, MESICEREHESNTOET,

CCTRRSNDFIED=—XIE, XERZHFTHEL, T—923yTH 180 A3 =T DAV AE 1 —THHFASN =L DIZD
HEAEFLTTOET, FMICDLVTIE, ISO Foresight DB EESEL TS,

EEBDESR: B 5% 5 FLUA (2024 ~ 2029 ), FH: 5 ~ 10 FLIA (2029 ~ 2034 F), KH: 10 FLLE (2035 &F
UE),

14

ISOTA7H A MIE - FFFT AT 8BS 4 FE 2030+



Additionally, each future need is linked to several overarching trends
identified in previous ISO Foresight work. Please click on the links to be
redirected to the ISO Foresight webpage and learn more about major
societal trends.

ISO Trends driving the future needs for
standardization in Sustainable Production?4

¥ 11SO Standardization
Foresight Framework

Trend Report,
2022

)
=
=]
w
-
m
=1
=3
-

24 Source of the Trend wheel: ISO Foresight Trends (ISO, 2022)
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24 FLUF RA—ILDH#E: 1SO T4 T7H A LR (1SO, 2022)
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Roadmap of future needs for standardization
in Sustainable Production?®

Long-term
Information for
Collaboration Consumers
along the.SuppIy Related to ISO Trends:
Chain Consumption /
Related to ISO Trends: Prosperity
Environmental
degradation / Trade /
Computing / Tech risks
Mid-term Planet-Positive
Design
Related to ISO Trends:
Environmental
degradation / Changing
Materials Accurate & nature of work / Trade
i Consumption
Reuse Re}lable / P
Indicators
Related to ISO Trends:
Environmental Related to 1SO Trends:
degradation / Energy / Environmental Low-Carbon
Prosperity / Trade / degradation / Production &
i C ti i
Connectivity onsumption / Manufacturing
Computing
Related to ISO Trends:
Environmental
degradation / Smart
i " PP facturi Cyber-
Enhancing Sustainability in map"huyzliaj"s"\;ftémz /e'
Sustainability the Use Phase Prosperity /
Strategies Related to 1SO Trends: Consumption
Related to ISO Trends: Consumption /
Environmental Prosperity /
Short-term degradation / Changing Connectivity /
nature of work / Trade Environmental
/ Consumption degradation

25 Here, short-term is defined as within the next five years (2024 to 2029), mid-term is within five to ten
years (2029 to 2034), and long-term is 10 years plus (2035+). For all the future needs identified activities
should ideally start today. Thus, the timeframe categories flag a relative relevance, i.e. whether respective
standardization activities are expected to be most critical immediately, in the next years, or beyond that.
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Future needs

Enhancing sustainability strategies

Enabling the realization and implementation of sustainable strategy-
making and business planning processes

ISO Trends driving this need:
Environmental degradation / The changing nature of work /
Trade / Consumption

Understanding the overall impact of a business’s activities on people

and the planet, today and tomorrow, is a precondition for an organization
to develop a sustainability strategy.?® The required data to enable
understanding of impact is often not easily available, let alone in available
in real-time. Furthermore, the implications of the information available is
often not fully understood to enable its use in strategic decision-making.?’
This complexity is likely to increase, as regulation regarding sustainability
requirements becomes more rigorous and material and energy resource
constraints impact more and more sectors.?®

Historically, business success has focused primarily on quantitative

growth and profits.2® However, many large corporations are now including
sustainability indicators and targets in their reporting: for example, nearly
half of the largest 2 000 publicly listed companies in the world in 2023 had
net zero targets,*°and nearly all the world’s largest companies report on
sustainability.®’ But the picture is different for SMEs and there is still a gap in
the extent to which sustainability drives business decision-making. There is
a strong need for decision-makers to be able to easily identify the levers they
have to increase their business’s positive impacts and to reduce the negative

26 The growth paradox, sustainable development, and business strategy (Edwards, 2021)

27 Risks of producing and using indicators of sustainable development goals (Lyytimaki et al., 2020); A
framework to identify and prioritise the key sustainability indicators: Assessment of heating systems in the
built environment (Abbasi et al., 2023)

28 Challenges and constraints are driving radical change as EU CEOs rethink their business models (PwC, 2023)

29 Nonprofit Organizations Becoming Business-Like: A Systematic Review (Maier et al., 2014)

30 This share doubled from 2021 to 2023. Net Zero Stocktake 2023. Assessing the status and trends of net zero
target setting across countries, sub-national governments and companies (Net Zero Tracker, 2023)

31 Big shifts, small steps. Survey of Sustainability Reporting 2022 (KPMG, 2022)
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https://doi.org/10.1002/bse.2790
https://doi.org/10.1002/sd.2102
https://doi.org/10.1016/j.scs.2023.104629
https://doi.org/10.1016/j.scs.2023.104629
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26 BLR/ANSFYIR, BHRAIRELRAR, BEUE S R REBE (Edwards, 2021)

27 TR R B EDIEIEDEREFERIZESYRY (Lyytimaki et al., 2020) ; FEQEFHEATREMIEIZEZEEL, B%
BRI ZAFFHTL—LT—0: BEREICHETHERE Y AT LD (Abbasi et al., 2023)

28 EU @ CEO NEV AR ETNEBEY 54, REEFINNRHLTELERL TS (PWC, 2023)

29 FEEFBAENE DRRFAY12755: ARMILE 12— (Maier et al,, 2014)

30 COEIEIE 2021 FAD 2023 FITHITT 2 fEISEYELTz, RyMER RbYITA9 2023, B, ABUF, ©XICHTS
Tk OB ZERE DR EAMER O (Net Zero Tracker, 2023)

31 RELGEL, INSHERTYT, 2022 EFHFEAREMREFZE (KPMG, 2022)
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impacts.®2 To develop a robust organizational sustainability strategy and keep
it relevant in a rapid changing environment, emerging opportunities and risks
also need to be understood and regularly addressed.3?

Standardization perspectives®*

Timeframe category for standardization action:
Short-Term / /

For leveraging existing standards, it is crucial raising awareness of and
developing tools to support application of existing ISO standards. Already,
numerous standards exist that provide requirements and guidance for
critical components of sustainability. For example, the ISO Environmental
Management Systems standard (ISO 140001:2015, Environmental
management systems — Requirements with guidance for use) equips
organizations with a framework for establishing a management system to
achieve their environmental objectives. Companion standards also provide
further guidance for specific elements of sustainable production such as
incorporation of ecodesign (ISO 14006:2020, Environmental management
systems — Guidelines for incorporating ecodesign) and material circulation
in design and development (ISO 14009:2020, Environmental management
systems — Guidelines for incorporating material circulation in design and
development).

ISO Standards also provide guidelines and requirements for specific
aspects of sustainability like energy (ISO 50001:2018, Energy management
systems — Requirements with guidance for use) and water (ISO 14002~
2:2023, Environmental management systems — Guidelines for using

ISO 14001 to address environmental aspects and conditions within an
environmental topic area — Part 2: Water). 1SO Standards also provide tools
for analysis and decision making, such as life cycle assessment, monetary
valuation of environmental impacts, and material flow cost accounting
amongst others. ISO is currently in the process of expanding its suite

of standards related to life cycle assessment to include social life cycle
assessment (ISO/FDIS 14075, Environmental management — Principles and
framework for social life cycle assessment) and sustainability and traceability

32 Levers and leverage points for pathways to sustainability (Chan et al., 2020)
33 Sustainability in business: Staying ahead of the curve (Klein et al., 2022)
34 Examples of existing standards related to the area can be found in the Annex.
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of the recovery of secondary materials, which is critical to circular economy
(ISO/FDIS 59014, Environmental management and circular economy —
Sustainability and traceability of the recovery of secondary materials -
Principles, requirements and guidance).

In 2024, 1SO published the first installment of standards related to circular
economy, which includes guidance on transition of business models and
value networks (ISO 59010:2024, Circular economy — Guidance on the
transition of business models and value networks), mechanisms to measure
and assess circularity performance (ISO 59020:2024, Circular economy —
Measuring and assessing circularity performance), and approaches to review
value networks (ISO/TR 59032:2024, Circular economy - Review of existing
value networks). The ISO Standard on Net Zero Aligned Organizations
(ISO/AWI14060) currently being developed will guide the users on the
formulation and implementation of a net zero strategy for their organization,
building off of the ISO Net Zero Guidelines (IWA 42:2022, Net zero
guidelines).

While ISO’'s management system standards are well known, many of the
tools in the ISO repertoire of standards remain relatively unknown. There is,
therefore, an immediate need to raise awareness about how the application
of existing ISO Standards can support sustainable production. Tools to
support the implementation of standards should be developed to give a
head-start to stakeholders lacking the capacity to build the systems from
the ground up. Overlapping environmental aspects of various industries can
be tackled with simple software and data management tools, also enabling
collaboration across the value chain. As the higher-level standards have
proven themselves to serve the complex requirements of the industry, ready-
to-use tools will greatly help reduce the efforts required by stakeholders
to implement a uniform approach to building environmental management
systems. RETScreen?® stands as an inspiring example of a clean energy
portfolio management tool co-funded by the Canadian government.

35 RETScreen® Clean Energy Management Software
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35 RETScreen® Clean Energy Management Software
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Accurate and reliable indicators

Advancing the accuracy of sustainability indicators, reporting
and claims to improve their impact

ISO Trends driving this need:
Environmental degradation / Consumption / Computing

To implement sustainability strategies, current impacts need to be
understood, targets need to be set, actions to support their achievement
need to be implemented, and progress against targets needs to be
measured. Data collection and analyses along these processes need to
be manageable and the indicators must be easily integrated into decision-
making processes.%®

Today, many indicators are highly complex.” There is also a broad variety of
sustainability- indicators and assessment schemes, coming for example from
business organizations,® global United Nations-backed voluntary networks,®
independent international organizations,*® partnerships of sustainability
stakeholders,*' or governments*? — each with a different focus, approach and
data requirements. Some only compare options of the same type (e.g. the
efficiency of different kinds of solar PV plant)*® and cannot be used to decide
between alternative options (e.g. the best way to produce electricity for a
house or an industrial plant, from whichever source). Thus, there is a strong
need for an overview of the landscape of indicators so users can select the
appropriate indicators for their specific contexts and ambitions.

36 Performance measurement tools for sustainable business: A systematic literature review on the sustainability
balanced scorecard use (Mio et al., 2021); Sustainability indicators: definition, types of KPIs and their use in
the sustainability plan (APLANET, 2023)

37 The challenges of KPI management (Infrafocus, 2023)

38 Like Portfolio Sustainability Assessment v2.0 (World Business Council for Sustainable Development, 2023)

39 Like Race to Zero Criteria (United Nations Framework Convention on Climate Change, 2022)

40 Like GRI Standards (Global Reporting Initiative, 2024)

41 Like SBTi Corporate Net-Zero Standard (Science Based Targets, 2023)

42 Like German Ecolabel (Blauer Engel, 2024)

43 For example, the performance ratio; see Performance ratio. Quality factor for the PV plant (SMA, no year)
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REAToar (Bl EEFBFEETSUIDBNEED Y —ANLTHEET
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36 FRARELE SR ADEHDIATH—IVRBEY—IL  FHEAREE /AU ARRAT H— RO FERIZE T AR
Bkl E 21— (Mio et al., 2021) ; ¥ ATREMEIRAZ : €&, KPIDFELE, BT AEMEETE TOZ DO A (APLANET, 2023)

37 KPIEHEEMERE (Infrafocus, 2023)

38 5l R—rTA A FHGE AT BEME STl v2.0 (RHG AT BEALBRFE D - sO D FIZF AR, 2023)

39 fl, EO~OBEELE(RIRLEICETIERES SN, 2022)

40 5, GRI 245 (Global Reporting Initiative, 2024)

41 {5, SBTi 2y O¥R#E (Science Based Targets, 2023)

42 fl, FAYDITIFA)L (Blauer Engel, 2024)

43 f=EZIE, NIF—IVRLEESE, T+ —IVRLE, KIELREEFORERE(SMA F7450)
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This overview could provide access to effective evidence-based indicators
while considering the ecological, social and economic dimensions;* so
that procurement managers and strategic decision makers in companies,
stakeholders such as auditors, investors, regulators as well as civil society
groups can easily work with them. Following are the examples of indicators
which can be used to disclose the impact of a given action:

1. Direct and indirect economic value generated and distributed
2. Energy intensity

3. Operations with significant actual and potential negative impacts on
local communities

Sustainability indicators can be integrated in labels and claims for products
and services (e.g. Fairtrade), processes, sites (e.g. LEED for energy

efficient and environmentally designed buildings) or for a whole company
(e.g. B-Corp or ESG* reporting).*¢ For consumers, guidance on accurate
and reliable indicators beyond product labels is also relevant, to be able

to judge a company'’s sustainability claims and ultimately enable informed
consumer choices. The ISO Environmental Labeling suite of standards (the
ISO 14020 series) already provide a robust framework for product labels and
declarations, although specific quantitative indicators are intentionally not
covered by the standards.

The growing need for suitable indicators is driven by the priority given to
sustainability by consumers, regulators,*” investors and banks, civil society
organizations. It is also in an organization’s interest to analyze and optimize
their long-term performance. For example, expectations —and indeed
regulations —around ESG reporting has grown rapidly since 2010, while
sustainable finance and investment is further pushing organizations to
establish reliable indicators, claims and reporting.*

44 Sustainability Indicators for Industrial Organizations: Systematic Review of Literature (Feil et al., 2019)

45 The acronym ESG refers to environmental, social and governance.

46 Does adoption of ISO 56002:2019 and green innovation reporting enhance the firm sustainable development
goal performance? An emerging paradigm (Khan et al., 2021); Sustainability standards and labels. Navigating
the jungle: How to demonstrate purpose and create value by selecting the right sustainability standards and
labels (KPMG, 2023)

47 For example, the Corporate Sustainability Reporting Directive (CSRD) requires increasingly companies to
provide CSR reports; they can also affect non-European third party parent companies; Navigating CSRD:
Regional regulations, global repercussions (S&P Global, 2023)

48 ESG Investing: Practices, Progress and Challenges (OECD, 2020)
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https://www.oecd.org/finance/ESG-Investing-Practices-Progress-Challenges.pdf
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44 FEEMBOFBEAREMEIEE XMOARRMLE 21— (Feil et al, 2019)

45 BETFEE ESG (&, B1E, #t£, H/\F > X (Environmental, Social, Governance) #§L%E 9,

46 1SO 56002:2019 &5 —Y A /R—L a3V MEDFEAICEY, REOHHFARELHREERD /A T+r—I R EAELET
N2 Fi175/35% A L (Khan et al, 2021) ; BT AT BEME DIRIEES NIV Sv o T IVEFES —b: BT AT REMED IR
BESRNIVERIRLTEMERL, fifEZEHH 7573E (KPMG, 2023)

47 fzEZIE, EEDOHRAIAEMREIRS (CSRD) T, £%(C CSR LR—FDRBEZRHM (T TOET Ff=, BuM
DANADE=FFITLEEEE5ZDAHREMENHYET, ;CSRD ~DxIG: g, R E (SEP Global,
2023)

48 ESG %&: R, ##, 288 (OECD, 2020)
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Standardization perspectives*®

Timeframe category for standardization action:
Short-Term / /

Through a combination and integration of existing standards, sustainability
aspects can be addressed in indicator systems in a holistic way. This
would support decision-makers to better align their actions with industry
requirements to meet the sustainability goals in a socially just manner.

Planet-positive design

Advancing to sustainable circular design that centres on the value
contributions to users, society and the environment

ISO Trends driving this need:
Environmental degradation / The changing nature of work /
Trade / Consumption

The products and services on the market determine the options from
which users can choose (e.g. from buying a new drilling machine, buying a
refurbished tool, renting or sharing the tool, or ordering a worker to carry
out the tasks).>° The design stage of any product or service determines its
sustainability: it defines up to 80% of its environmental impact® due to its
resource intensity in the production and use phase, as well its longevity,
repairability and recyclability, etc.5? Therefore, human-centric design has
become a crucial approach to make sure the outcome meets the needs of
the people and delivers value.>® But the urgency for action is higher than ever,
as the share of virgin material use is growing and the share of secondary
material has declined from 9% to 7% in the last five years.**

49 Examples of existing standards related to the area can be found in the Annex.

50 Consumption: Patterns, Impacts, and Sustainability (Gray Group International, 2024)

51 An introduction to circular design (Ellen Macarthur Foundation, 2022)

52 Design’s Role in Sustainable Consumption (Thorpe, 2010)

53 Design for a Better World. Meaningful, Sustainable, Humanity Centered (Norman, 2023)
54 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)
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49 CONHICEETIREORBOGIIMBEEICEHEIATHES,

50 HE /\A—, B HEATHEM (Gray Group International, 2024)

51 fEIREYE%ET AP (Ellen Macarthur Foundation, 2022)

52 FEETelREAHE CH T B EET DR E (Thorpe, 2010)

53 KYRWVWHRD-HDHKE HEHET, FiaET, ARF D (Norman, 2023)
54 fEIRMEF v T LAR—2024 (Y —F25—Ta/3—81H, 2024)
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So far, ecodesign is an established approach in enabling improvements in
environmental impacts,® but it is regarded as only the first step in a more
fundamental transformation of design principles, i.e. the more far-reaching
planet-positive design. For example, ecodesign currently only addresses the
product, but not possible related services (such as e.g. sharing economy
offerings) and it does not cover the social component in the assessment.%¢
In addition, it does not address the baseline question of a circular economy:
Does the product deliver an added value to the people and the planet?%’

To simplify sustainable and circularity-driven design for a better planet,
auxiliary information databases are required for comparable baselines for
the assessment of alternative options concerning choices in the design
process.*® Increasing regulation globally on the ecodesign of products®® and
on the circular economy,®° rising resource prices, and consumer preferences,
will continue to drive the increasing relevance of planet-positive design.

Standardization perspectives®

Timeframe category for standardization action:
Short-Term / /

The ecodesign standard is part of the environmental management system
(ISO 14006:2020, Environmental management systems — Guidelines

for incorporating ecodesign). The standard needs to be expanded to
effectively address the net zero target through a broad ideation process
and sustainability assessment steps. Design must be seen as an open
ideation process that does not give preference to a specific way to solve
the problem or need in the first step. The range of alternatives to consider
might be broad in the beginning e.g. from simple frugal concepts drawing
on traditional knowledge to cutting-edge solutions including the question of
whether there is a new value proposition necessary at all. This might open a

55 Ecodesign your future. How Ecodesign can help the environment by making products smarter (European
Commission, 2014)

56 According to the EU ecodesign regulation for sustainable products; see Setting ecodesign requirements for
sustainable products (European Parliament, 2022)

57 Dropping of a product offering refers to the highest level of the waste hierarchy: refuse, as consumers can do
without it; see Design for Circularity — Identification of Fields of Action for Ecodesign for the Circular Economy
(Riesener et al., 2023); From an Ecodesign Guide to a Sustainable Design Guide: Complementing Social
Aspects of Sustainable Product Design Guidelines (Oh, 2017)

58 Circular Material Library (Circular Design Co, 2023)

59 Ecodesign for Sustainable Products Regulation (European Commission, 2023)

60 Circular Economy: Navigating the evolving policy landscape (EY, 2022)

61 Examples of existing standards related to the area can be found in the Annex.
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2014)
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https://www.sciencedirect.com/science/article/pii/S2212827123000240
https://www.sciencedirect.com/science/article/pii/S2212827123000240
https://www.researchgate.net/publication/317681349_From_an_Ecodesign_Guide_to_a_Sustainable_Design_Guide_Complementing_Social_Aspects_of_Sustainable_Product_Design_Guidelines
https://www.researchgate.net/publication/317681349_From_an_Ecodesign_Guide_to_a_Sustainable_Design_Guide_Complementing_Social_Aspects_of_Sustainable_Product_Design_Guidelines
https://circularmateriallibrary.org/
https://commission.europa.eu/energy-climate-change-environment/standards-tools-and-labels/products-labelling-rules-and-requirements/sustainable-products/ecodesign-sustainable-products-regulation_en
https://www.ey.com/en_us/chemicals/circular-economy-navigating-the-evolving-global-policy-landscape

window for radically new approaches that enable leapfrogging.5? The design
phase requires comprehensible and fair selection processes that prioritize
alternatives with respect to their contributions to net zero targets and social
aspects. Assessments should include different use cases for applying the
solution, including non-intended use to cover potential side-effects. Standards
can help designers to consider and integrate various circularity dimensions.
Respective design elements include, for example, product or service
stewardship i.e. the responsibility along the entire life cycle with product
passports®® and take-back systems, dematerialization of weight, size, number,
and type of materials used, modularity to be able to update components and
additions to fit changing user needs, longevity including repairability and
reusability, disassembly, and recyclability.

Standards could provide a framework for human-centred design for the
development of sustainable and circular products and services. Early
involvement and participation of users and relevant stakeholder in the
ideation and experimentation phase helps to address user needs, social
and environmental values and preferences when working on mockups and
prototypes.

In the material and production selection design step, standards can help
through providing a fact-based library of alternative options with their
environmental and social footprint listed to allow initial pointers for the fair
comparison of choices. Standardization organizations could help to establish
a global collection of reference material and process information and a
calculation base for simplified assessments.

Collaboration along the supply chain

Improving sustainability through partnering and cooperation

ISO Trends driving this need:
Environmental degradation / Trade / Computing / Tech risks

62 Leapfrogging means that countries or economies bypass traditional stages of development by jumping
directly to the latest technologies (stage-skipping) or exploring alternative paths of technologies
(path-creating).

63 Registry of product material and processing information, required for repair, remanufacturing and recycling;
see Materials re-use
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Global supply chains are often highly fragmented due to globalization and
digitalization. Today, around 70% of international trade relates to intermediary
products in cross-border supply chains.%* Against this background, two main
factors are driving an increasing need for collaboration along supply chains:
ESG reporting is becoming a prerequisite for market access® and regulation
is becoming more demanding in relation to ESG risks. Many ESG reporting
requirements demand full value chain assessment. As a result, companies
need to work together with business partners to ensure compliance of labor,
human rights, environmental, fair operation and quality standards, along

the complete supply chain.’® To ensure the transparency necessary for
compliance, it will be critical to enable a far-reaching traceability of material
flows within production processes, and respective data management.®”

In contrast to these needs, many companies today focus mainly on
purchasing costs and product quality in their supply chain interests.5® But to
improve the sustainability of products and services along their production
and pre-production phase, increasing the degree of and new forms of
collaboration of actors in the value network of a company will be necessary.
This increased collaboration can help to identify strengths and weaknesses in
the process, and to utilize levers for improvements along the entire process.5®
While in the past, supply chain actors often struggled to realize effective
collaborative processes, a turning point towards a massive shift to increased
collaboration is expected in the new future.”® Factors such as digitalization
easing collaboration, supply chain crises and changing consumer demand, as
well as increasing regulation clearly drive the need for more collaboration for
cost-effective, reliable and sustainable supply chains.”

Standardization perspectives’?

Timeframe category for standardization action:
/ Mid-Term /

64 Global value and supply chains (OECD, no year)

65 Nearly all of the 250 world’s largest companies are reporting on sustainability; Big shifts, small steps. Survey
of Sustainability Reporting 2022 (KPMG, 2022)

66 How sustainable supply chains are driving business transformation (EY, 2022)

67 Understanding Material Traceability in Supply Chains (TraceX, 2024); Blockchain-based framework for supply
chain traceability: A case example of textile and clothing industry (Agrawal et al., 2021)

68 Building the Supply Chain of the Future. Build for the Future (BCG, 2023)

69 Future of Supply Chains 2025 (BSR, 2024)

70 Future of Supply Chains 2025 (BSR, 2024)

71 2023 Supply chain collaboration report (RELEX, 2023)

72 Examples of existing standards related to the area can be found in the Annex.
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https://www.oecd.org/en/topics/policy-issues/global-value-and-supply-chains.html
https://assets.kpmg.com/content/dam/kpmg/se/pdf/komm/2022/Global-Survey-of-Sustainability-Reporting-2022.pdf
https://assets.kpmg.com/content/dam/kpmg/se/pdf/komm/2022/Global-Survey-of-Sustainability-Reporting-2022.pdf
https://www.ey.com/en_gl/supply-chain/supply-chain-sustainability-2022
https://tracextech.com/understanding-material-traceability-in-supply-chains/
https://doi.org/10.1016/j.cie.2021.107130
https://doi.org/10.1016/j.cie.2021.107130
https://www.bcg.com/publications/2023/building-the-supply-chain-of-the-future
https://www.bsr.org/en/primers/future-of-supply-chains-2025
https://www.bsr.org/en/primers/future-of-supply-chains-2025
https://hub.relexsolutions.com/supply-chain-collaboration-report-2023
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https://assets.kpmg.com/content/dam/kpmg/se/pdf/komm/2022/Global-Survey-of-Sustainability-Reporting-2022.pdf
https://assets.kpmg.com/content/dam/kpmg/se/pdf/komm/2022/Global-Survey-of-Sustainability-Reporting-2022.pdf
https://www.ey.com/en_gl/supply-chain/supply-chain-sustainability-2022
https://tracextech.com/understanding-material-traceability-in-supply-chains/
https://doi.org/10.1016/j.cie.2021.107130
https://doi.org/10.1016/j.cie.2021.107130
https://www.bcg.com/publications/2023/building-the-supply-chain-of-the-future
https://www.bsr.org/en/primers/future-of-supply-chains-2025
https://www.bsr.org/en/primers/future-of-supply-chains-2025
https://hub.relexsolutions.com/supply-chain-collaboration-report-2023

For driving integrated approaches, it is crucial promoting the application

of sustainable production standards across the value chain. As noted, ISO
has many tools within its existing repertoire of standards that can support
an organization’s journey towards sustainable production. Given that
sustainability is inherently interdisciplinary with environmental, social and
economic dimensions, integration of tools may be valuable in achieving
sustainability objectives. To navigate the complex landscape of standards,
guidance to use the existing standards in both a modular and integrated
way could be helpful, as this would allow organizations to advance towards
supply chain transparency across all sustainability dimensions.

Integration, however, extends beyond subject areas. Value-chain partners
can also collaborate to advance innovation in sustainability action. A
best-for-society approach entails understanding which partner or partners
in a value chain are best place to mitigate risks. Such collaboration can

also create innovative financing and cost-efficiency mechanisms whereby
one partner is willing to invest in another partner’s sustainability action to
improve performance for all partners. Innovation action aims at advancing
quality, reducing the material and environmental footprint, improving material
and energy efficiency, and supporting the circular economy. Standards
could play a role in providing guidance for inter-organizational strategic
intelligence processes for supply chain and value network partners (this
could build on ISO 56006:2021, Innovation management — Tools and methods
for strategic intelligence management — Guidance).

The requirement for uniformity in collaboration along the value chains can
be achieved by the successful implementation of accurate and reliable
indicators, assisted by software/data management platforms built to ease
the collaboration. Complexity can be added as required to fulfil industry-
specific requirements, for the environmental aspects of that industry.

ISO should play a foundational role in building tools that the industry can
use off the shelf and build upon as required, as the basics of gathering the
environmental aspects to calculate the environmental impacts remain the
elementary part of the planning and implementation process.
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Low-carbon production and manufacturing

Increasing eco-effectiveness through innovative production processes

ISO Trends driving this need:
Environmental degradation / Smart manufacturing /
Cyber-physical systems / Prosperity / Consumption

Many companies are committing now to achieving carbon neutrality in the
years to come, and see it as their duty to advance with decarbonization
strategies.” Furthermore, regulation, subsidies for transforming e.g.
energy intensive industries, as well as opportunities in countries that have
established new manufacturing industries, make low carbon manufacturing
a growing market.” Initiatives to reduce emissions from production and
manufacturing sites range from incremental improvements, redesigning
processes through Industry 4.0,7® and substituting inputs with low carbon
materials, to individualized on-demand production replacing central mass
production.”

Businesses designing and deciding on a production process require
performance indicators to be able to compare different alternative production
approaches. These indicators need to include the quality of produced
outcomes as well as emissions and waste. Also, there is a need for respective
tools and processes to decide on alternative materials and resources.”

73 Building sustainability into operations (McKinsey & Company, 2022)

74 Market driven decarbonisation: The role of demand-led innovation in supporting emission reductions in
foundation industries (University of Cambridge Institute for Sustainability Leadership, 2023); Africa’s green
manufacturing crossroads: Choices for a low-carbon industrial future (McKinsey & Company, 2021); The
prospects for low-carbon growth in emerging markets (Fankhauser et al., 2019)

75 Industry 4.0 refers to the intelligent networking of machines and processes for industry with the help of
information and communication technology.

76 Toward sustainable future: Strategies, indicators, and challenges for implementing sustainable production
systems (Hegab et al., 2023); Sustainable Low-Carbon Production: From Strategy to Reality (Szabo et
al., 2023); Design for sustainable additive manufacturing: A review (Hegab et al., 2023); Lighthouses
unlock sustainability through 4IR technologies (McKinsey & Company, 2021); Industry 4.0, innovation, and
sustainable development: A systematic review and a roadmap to sustainable innovation (Ghobakhloo et
al., 2021)

77 Reducing manufacturing carbon emissions: Optimal low carbon production strategies respect to product
structures and batches (Zheng et al., 2023); Business transformation through sustainability based on Industry
4.0 (Torres da Rocha et al., 2022)
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https://www.iso.org/foresight/environmental-degradation.html
https://www.iso.org/foresight/smart-manufacturing.html
https://www.iso.org/foresight/cyber-physical-systems.html
https://www.iso.org/foresight/prosperity.html
https://www.iso.org/foresight/consumption.html
https://www.mckinsey.com/capabilities/operations/our-insights/building-sustainability-into-operations#/
https://www.cisl.cam.ac.uk/files/innovate_uk_policy_briefing_market_driven_decarbonisation_2023_june.pdf
https://www.cisl.cam.ac.uk/files/innovate_uk_policy_briefing_market_driven_decarbonisation_2023_june.pdf
https://www.mckinsey.com/capabilities/sustainability/our-insights/africas-green-manufacturing-crossroads-choices-for-a-low-carbon-industrial-future
https://www.mckinsey.com/capabilities/sustainability/our-insights/africas-green-manufacturing-crossroads-choices-for-a-low-carbon-industrial-future
https://www.oxfordmartin.ox.ac.uk/downloads/academic/The-prospects-for-low-carbon-growth-in-emerging-markets.pdf
https://www.oxfordmartin.ox.ac.uk/downloads/academic/The-prospects-for-low-carbon-growth-in-emerging-markets.pdf
https://doi.org/10.1016/j.susmat.2023.e00617
https://doi.org/10.1016/j.susmat.2023.e00617
https://doi.org/10.3390/su15118516
https://www.sciencedirect.com/science/article/abs/pii/S2214993723000118
https://www.mckinsey.com/capabilities/operations/our-insights/lighthouses-unlock-sustainability-through-4ir-technologies
https://www.mckinsey.com/capabilities/operations/our-insights/lighthouses-unlock-sustainability-through-4ir-technologies
https://doi.org/10.1002/bse.2867
https://doi.org/10.1002/bse.2867
https://doi.org/10.1016/j.scitotenv.2022.159916
https://doi.org/10.1016/j.scitotenv.2022.159916
https://doi.org/10.1016/j.heliyon.2022.e10015
https://doi.org/10.1016/j.heliyon.2022.e10015
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https://doi.org/10.1016/j.susmat.2023.e00617
https://doi.org/10.3390/su15118516
https://doi.org/10.3390/su15118516
https://www.sciencedirect.com/science/article/abs/pii/S2214993723000118
https://www.mckinsey.com/capabilities/operations/our-insights/lighthouses-unlock-sustainability-through-4ir-technologies
https://doi.org/10.1002/bse.2867
https://doi.org/10.1002/bse.2867
https://doi.org/10.1016/j.scitotenv.2022.159916
https://doi.org/10.1016/j.heliyon.2022.e10015
https://doi.org/10.1016/j.heliyon.2022.e10015

Standardization perspectives’®

Timeframe category for standardization action:
Short-Term / /

There is a clear need for guidance to decide on the sustainable production
process through a KPI79 system that allows the comparison of mass
production, smart manufacturing (like Industry 4.0) and individualized
on-demand production options (like additive manufacturing or manual
production). Thus, standards could define the basis for a transparent
assessment. Assessing the ‘Overall Equipment Effectiveness’ (OEE) can be

a starting point, looking at manufacturing productivity, and idle times and
losses. It could be expanded to look at the material productivity of resource
use (e.g. measured by the buy-to-fly ratio®) along the supply chain and
would need to cover greenhouse gas emissions. Respective standardization
approaches could also be modular and expandable to resilience aspects,
such as supply chain risks, quality and longevity of the output product,
occupational health and safety aspects and decent working conditions.
Furthermore, approaches that simplify the comparison of different types of
machines could be helpful, e.g. offering a dynamic library of reliable reference
values and calculation approaches for the KPI systems.

Also, there is a need to support the assessment of the relative performance
of ‘new’ materials compared to conventional materials, which is necessary
when aiming at substituting input materials in the production process for low
carbon production reasons. For example, this could cover groups of materials
such as nanomaterials, graphene, carbon-nanotubes, biomimetic animal free
materials, bio-based materials from renewable sources, and secondary raw
materials.

Support from standardization could also be helpful for assessing materials
for specific production risks and pitfalls, such as workers’ and consumers’
safety, release of pollutants during manufacturing, reliability, repair- and
recyclability of the output product, or requirements for adaptation of the
machinery.

78 Examples of existing standards related to the area can be found in the Annex.
79 KPI: Key Performance Indicator, metric to track progress.
80 Buy-to-fly ratio is the ratio of the mass of feedstock material to the mass of the final part / product.
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Materials re-use

Intensifying the use of secondary raw materials

ISO Trends driving this need:
Environmental degradation / Energy / Prosperity /
Trade / Connectivity

Re-using materials after their initial use phase, i.e. using secondary raw
materials, reduces the resource needs for primary raw materials and the
energy required to process them.®! This holds a huge potential for fossil-free
production, and is especially relevant for base materials like metals, concrete,
and chemical products that are processed in energy intensive industries.®?

The use of secondary raw materials also helps to decrease supply

chain risks, e.g. concerning availability of critical raw materials.®® These
minerals are key in elements driving the green and digital transition, like

IT devices, wind generators, batteries, etc. The EU is currently driving an
ambitious expansion in recycling capacities at the level of 15% of the annual
consumption of critical raw materials by 2030.8

The preconditions for re-using material after the use phase are set in the
design phase, i.e. the possibility of re-use will have to be considered from

the start.® Both design for circularity (see Planet positive design) and re-use
are actions described in ISO 59004:2024, Circular economy — Vocabulary,
principles and guidance for implementation, applicable across the value chain
to contribute to circular economy and tackle not only climate change but also
resource depletion and biodiversity losses. These two actions are a must-
have as well as other actions (i.e. circular sourcing, process optimization,
reduce, repair, performance-based approaches, refurbishing, reverse logistic,
material recovery...) to transition to a sustainable production that considers
“the inflow of virgin resources is kept as low as possible, and the circular

flow of resources is kept as closed as possible to minimize waste, losses and
release from the economic system”. Also, the multitude of different product

81 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)

82 Mobilising the circular economy for energy-intensive materials. How Europe can accelerate its transition to
fossil-free, energy-efficient and independent industrial production (Agora Industry, 2022)

83 These are materials where the market is controlled by a small number of players, but they are crucial for
green and digital technology and thus the net zero transition; see Embracing circularity: A pathway for
strengthening the Critical Raw Materials Act (University of Cambridge Institute for Sustainability Leadership
and Wuppertal Institute, 2023)

84 According to the Critical Raw Materials Act (European Commission, 2023)

85 The Circularity Gap Report 2024 (Circle Economy Foundation, 2024)
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https://www.iso.org/foresight/environmental-degradation.html
https://www.iso.org/foresight/energy.html
https://www.iso.org/foresight/prosperity.html
https://www.iso.org/foresight/trade.html
https://www.iso.org/foresight/connectivity.html
https://www.iso.org/standard/80648.html
https://www.circularity-gap.world/2024
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_02_EU_CEAP/A-EW_255_Mobilising-circular-economy_exec-sum_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_02_EU_CEAP/A-EW_255_Mobilising-circular-economy_exec-sum_WEB.pdf
https://www.corporateleadersgroup.com/reports-evidence-and-insights/collections/reports/report-embracing-circularity-pathway-strengthening
https://www.corporateleadersgroup.com/reports-evidence-and-insights/collections/reports/report-embracing-circularity-pathway-strengthening
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
https://www.circularity-gap.world/2024
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DIITENMET 54 i% (Agora Industry, 2022)
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84 BERMELE (L5, (BINEES, 2023)

85 EBMXvyILR— |~2024(*7L Fa5—1a/3—8H, 2024)
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https://www.circularity-gap.world/2024
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_02_EU_CEAP/A-EW_255_Mobilising-circular-economy_exec-sum_WEB.pdf
https://static.agora-energiewende.de/fileadmin/Projekte/2021/2021_02_EU_CEAP/A-EW_255_Mobilising-circular-economy_exec-sum_WEB.pdf
https://www.corporateleadersgroup.com/reports-evidence-and-insights/collections/reports/report-embracing-circularity-pathway-strengthening
https://single-market-economy.ec.europa.eu/sectors/raw-materials/areas-specific-interest/critical-raw-materials/critical-raw-materials-act_en
https://www.circularity-gap.world/2024

variants limits the automation of dismantling, and information to increase
recycling will be needed on a huge variety of potential materials and their
chemical composition.t® Despite these challenges, re-manufacturing has
clear growth potential with an expected 5-10% annual growth rate over

the coming years.?” In the next few years, the recycling market is expected
to experience significant growth globally - for batteries for example, EU
regulators require a recycling rate of 70 to 80% in 2030, or for fighting
plastic pollution, global investments of USD 65 billion annually into a circular
plastics economy are expected.®®

Standardization perspectives®®

Timeframe category for standardization action:
Short-Term / /

There are several isolated standards in specific sectors for the re-use

of materials (like buildings, ISO 20887:2020, Sustainability in buildings

and civil engineering works — Design for disassembly and adaptability —
Principles, requirements and guidance), or goods (rare earth elements,

ISO 22450:2020, Recycling of rare earth elements — Requirements for
providing information on industrial waste and end-of-life products; plastics,
ISO/TR 23891:2020, Plastics — Recycling and recovery — Necessity of
standards; ships, ISO 30006:2010, Ship recycling management systems —
Diagrams to show the location of hazardous materials onboard ships), but
no overarching concept. Hence, standards could provide guidance for
integrating dismantling readiness already in the primary production and
design phase - this would help to simplify disassembly processes and
the upscaling and automating of recycling processes. A precondition for
re-use and recycling is knowing what material is in the product: a material
or product passport carries the information about material specificities and

86 Challenges of recycling multiple scarce metals: The case of Swedish ELV and WEEE recycling (Andersson et
al., 2019)

87 With highest growth rates in niche segments like marine, energy sector, trains; see: Global Remanufacturing
Benchmark: Part One (Rematec, 2020), Contribution of remanufacturing to Circular Economy (Eionet, 2021)

88 Battery 2030: Resilient, sustainable, and circular (McKinsey and Company, 2023); Batteries regulation
(European Union, 2023)

89 By the end 2024, the United Nations resolution End plastic pollution: towards an international legally binding
instrument (United Nations, 2021) is expected to be finalized with implications on the full life cycle of plastics
products; see Turning off the Tap: How the World can End Plastic Pollution and Create a Circular Economy
(United Nations Environment Programme, 2023) and Key 2024 sustainability trends driving the year ahead
(S&P Global, 2024)

90 Examples of existing standards related to the area can be found in the Annex.
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https://www.iso.org/standard/69370.html
https://www.iso.org/standard/73240.html
https://www.iso.org/standard/77294.html
https://www.iso.org/standard/45676.html
https://doi.org/10.1016/j.resourpol.2019.101403
https://www.rematec.com/news/process-and-technology/global-remanufacturing-benchmark-part-one
https://www.rematec.com/news/process-and-technology/global-remanufacturing-benchmark-part-one
https://www.eionet.europa.eu/etcs/etc-wmge/products/etc-wmge-reports/contribution-of-remanufacturing-to-circular-economy/@@download/file/Remanufacturing_for%20website.pdf
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/battery-2030-resilient-sustainable-and-circular
https://environment.ec.europa.eu/topics/waste-and-recycling/batteries_en
https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf
https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf
https://wedocs.unep.org/handle/20.500.11822/42277;jsessionid=197376B394256C6F990D724E49BB4739
https://www.spglobal.com/esg/insights/featured/special-editorial/key-2024-sustainability-trends-driving-the-year-ahead

86
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88
89
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90 ZONFHICEET IEFOREDOHFL, MEECEHINATOET,
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https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf
https://wedocs.unep.org/xmlui/bitstream/handle/20.500.11822/39764/END%20PLASTIC%20POLLUTION%20-%20TOWARDS%20AN%20INTERNATIONAL%20LEGALLY%20BINDING%20INSTRUMENT%20-%20English.pdf
https://wedocs.unep.org/handle/20.500.11822/42277%3Bjsessionid%3D197376B394256C6F990D724E49BB4739
https://wedocs.unep.org/handle/20.500.11822/42277%3Bjsessionid%3D197376B394256C6F990D724E49BB4739
https://www.spglobal.com/esg/insights/featured/special-editorial/key-2024-sustainability-trends-driving-the-year-ahead

recycling requirements. International standards can provide consistency

of the passport content along international supply chains and conformity
with regional regulation (e.g. EU Digital Product Passport). Guidance is also
needed on how to manage the detailed sharing of product specifications
along the product life cycle while ensuring intellectual property rights.

Defining modular design approaches allows repair services and
remanufacturers to replace or repair only broken or highly used parts,
while keeping other parts that are still in good condition. Testing facilities
allow repairers and remanufacturers to identify broken parts; they enable
a resource-conserving re-manufacturing process. A standard can

help to ensure fact-based claims of the quality and sustainability of a
remanufactured product; based on certified test processes.

Standards can also provide a classification of materials and material
compositions that can be effectively re-used as secondary material,

with minor losses in quality criteria like stability and safety level during
recycling (occupational safety and health criteria) and use phase (consumer
protection). Safety in the use phase is very important in health sensitive
areas like food contact materials, cosmetics packaging, toys and children’s
products.

Furthermore, there is a need to agree on end-of-waste criteria, defining
when waste is considered as a product or as secondary raw materials. This
would help to avoid the exporting of hazardous goods to less prosperous
regions where dismantling and recycling takes place under poor working
conditions and inadequate environmental conditions (like ship beaching for
scrapping).

Sustainability in the use phase

Enabling use efficiency and life-time expansion through sharing economy
approaches

ISO Trends driving this need:
Consumption / Prosperity / Connectivity /
Environmental degradation
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Large parts of a product’s overall resource consumption and greenhouse gas
emissions are linked to the production phase. With the example of IT provider
Apple, 65% of emissions come from product manufacturing compared with
24% from the use phase.® However, extending the lifetime and intensifying
the use of a product reduces the need for new products and related
production processes, and can thus make a considerable contribution to
reducing resource consumption.

For enabling more sustainability in the use phase, various innovative
approaches are already being applied: For example, product sharing and
service models are established in specific segments and sectors, from
micro-mobility (such as for bike or scooter sharing) to software companies
(offering software-as-a-service). Thereby, platform and service providers
offer Products-as-a-Service by renting a product or executing a task directly
(so that the consumer does not have to buy a product, but can buy the
service only), often enabled by a digital platform to match demand and
supply (e.g. Uber, AirBnB, MyHammer in the consumer segment, Xometry
for renting 3D printing capacities in the business segment).®2 Such sharing
and product service systems can be established at different levels: at the
local level of “sharing cities”, in the business-to-business market and the
business-to-consumer market. The market for such services is expected to
grow by 24% annually from USD 700 billion in 2023 to USD 3 200 billion in
2030.%® As moving towards such approaches implies massive changes in the
value chains and in business models, offering products as services can be
challenging for companies to implement, as it requires far-reaching shifts in
business models, processes and partners.®*

Standardization perspectives®

Timeframe category for standardization action:
Short-Term / /

In the emerging area of the sharing economy, a set of international standards
and technical specifications already exist that define the principles, trust and

91 Environmental Progress Report (Apple, 2023)

92 The Future of Consumption. How Technology, Sustainability and Wellbeing will Transform Retail and Customer
Experience (Backstrom et al., 2024)

93 Including software, platform, infrastructure, security, device, unified communication, storage, technology.
Everything as a Service (Fortune Business Insights, 2023)

94 The Disrupt Framework. 80+ Circular Strategies for Product Development (Circle Economy, 2020)

95 Examples of existing standards related to the area can be found in the Annex.
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https://www.apple.com/environment/pdf/Apple_Environmental_Progress_Report_2023.pdf
https://link.springer.com/book/10.1007/978-3-031-33246-3
https://link.springer.com/book/10.1007/978-3-031-33246-3
https://www.fortunebusinessinsights.com/everything-as-a-service-xaas-market-102096
https://www.circle-economy.com/resources/the-disrupt-framework
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91 REIEHLAR—k (Apple, 2023)

92 HEORRE, TV/00—, BEAREN, VIIE—AVTDNINTREBERBRELE DKLSICEET Hh (Bickstrom et al,
2024)

93 YINIIT, TIURTH—L, AVITSANSYFv—, £FaUT4, TINAR, A=T74AF 2324 —3y, AbL—2,
FH/AC—EEHRET, TRATHHY—E REL T (Fortune Business Insights, 2023)

94 FRIEMTL—LT—Y, BEBEAEDTHD 80 LILDTEREEE (Circle Economy, 2020)

95 CONFHICEET HEIFDREOME, MEEICEHSIATOET,
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https://www.fortunebusinessinsights.com/everything-as-a-service-xaas-market-102096
https://www.circle-economy.com/resources/the-disrupt-framework

safety issues. To advance the market, new standards could offer guidance
for companies to manage the transition from a linear manufacturing firm

to a product-service-system (PSS) provider. To support this transition,
standards can also help to experiment with the PSS business model by
giving guidance on innovation in a lean start-up approach.® In this context,
identifying adequate payment and business models must be covered.
International standards can also provide a framework for platform providers
to set up their business in multiple markets, work with various products while
ensuring they are interoperable, and deal with quickly evolving technologies.
Related standards could provide “net zero guidance” to direct market
players towards the overarching sustainability ambition by taking aspects
such as logistics, repair and remanufacturing into account. Also, life cycle
assessment could be a valuable tool to assess and find levers to improve
the sales and commercialization, use phase, as well as after-use repair and
recycling of PSS offerings in a holistic way.

As standards help to set up a proper data management system across
platform providers, service providers and clients, this will be especially
relevant in PSS contexts: it can assist users to achieve conformity in privacy
requirements and data ownership rights as well as creating trust between
actors, and it can use data for improving the sustainability of the service

and the underlying goods.” Thus, tracing and tracking devices will play

an increasing role in the future, helping users to understand the state of a
product or to predict maintenance needs, and digital tools can enable remote
maintenance and upgrades. Respective data management standards can
enable partners to collaborate, to share, collect, make sense of the data and
distribute tracing data in a meaningful way.

Information for consumers

Guidance to consumer protection and information needs

ISO Trends driving this need:
Consumption / Prosperity

96 Lean start-up is @ method for testing and experimenting with product and business model innovations in
small test markets to learn and improve from experiments and customer feedback. What is the Lean Start-up
methodology? (University Lab Partners, 2020)

97 Manufacturers learn from performance in the use phase, maintenance needs and cases of damages about
ways to improve the product.
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12, FLLREIE, REAERNLGEESHISERY—ER L XT LA (PSS) 7O
NAE—~DBTEEBTIODHAEVRAERBMTZIENTEET, COBITE
YR—b3F 21012, /KX, V—r R4—+7yF 7TO0—FTOA/R—a (2B
TEHAFT U RERETHLT, PSSEDRR EFIDORBRICHRIBFET %
AVTHRRAMTIE, BULHTILNEESRR ETILOBEENN—FTIBRELAHYET,
ERREIL, TovkIr—L TOn(F—PNEROTHBTEDRRZILL LT, &F
TFELGHREFRVVELSHEEERMEZERAL, RRICELTHTI/AO—ITx0T S
zODIL—LD—IERETHILLTEET, BEREKE, WK, B8, FRELE
DOEmEEZEELT, TiEIL—Yv—#8IENEEHRTEED BECE Ryt €0
HAZ VR IEBREETETY, T, AT VILEHEIE, PSS R DR EMEIRTEE
Emit, RN, EREDBELVSAILERETH-OOFEEZFHEL, ROT
BOOEERY—ILICHATAREEABYET,

BRIX, FS5YRTr—L TANRAE —, H—EX FOn(F—, )SAT7V 264 TH
YT —AEBLATLEEETZDITRILOT=0H, PSS DOV TFAMCIIEIZE
BETY, HiEE, 22— —DTSAN—BR LTI EEODESEERL, BEERE
BDEBEEZEDEXEL, Y—EREERLLLIEAOFHAIREEER LSE 5120
ISTF—3%FERATEENTEET Y LEAST, BB LU YFUT TSR,
A—HF—HEGOREFEELIZY, AVTFUROBENFEFRILIZYT D012
5, TR Y—ILIFVE—F AT FURETYTTL—RETREIZLET , T ER
DT—AEEBEICKY, N\—rF—FHALT, T—2%HEF, IN&E, BEL, BET
—3EBRDHIHETRMTHIENTEET,

HBEERTRR
HRERELTR=—X BT EH 152X

SD=—XEHET S I1SO FLUF:
HE BE

96 )—Y RA—rTyT L, INRBLATANRHETRBPESRR EFILOA/A—230FTASLUREL, REROHE
BEMNSDTA—RN\YIMNSEY, HETDHHETT V=V RE—r 7y T DAEREIL? (University Lab Partners, 2020)
97 A—h—I&, ERBERD/IT+—I R, AvTFUAD=—X, BESEHHNL, BEERETIHEICOVTEVET,
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A socially just net zero transition calls for shifts in consumption patterns as
well as shifts in production.®® Studies have shown that consumer behavior

and demand side strategies can lead to greenhouse gas reductions of 40%

to 70% in key sectors by 2050.%° However, it is also clear that the burdens
need to be distributed fairly: while people with higher incomes can shift their
consumption relatively easily (although currently the lock-in effects of existing
habits and lifestyles remains a challenge), those who can only meet their basic
needs need aspirations for well-being and good living standards.’® At the
same time, every year, 100 million people are expected to move up the income
ladder and join the global middle class.”® If current consumption patterns
were to continue, this would pose a massive challenge to resource use and to
meeting climate goals.°2 But this can also be regarded as an opportunity for a
new definition of wellbeing and growth with low-carbon consumer norms and
aspirations, e.g. with leapfrogging in emerging markets'®3, accompanied by
reduction of per-capita-resource use in industrial nations.’o4

To support this shift, consumers need to be enabled to make purchasing
decisions that meet their needs and consider sustainability aspects.'® This
requires appropriate information in order to make a decision, as well as
market offerings addressing the specifics of a particular consumer group
and ensuring principles for the quality, safety, fairness, and affordability of
offers are met.'°® For fairness, special attention must be given to vulnerable
consumers, as has been done in ISO/IEC Guide 50:2014, Safety aspects —
Guidelines for child safety in standards and other specifications. In the digital
age, vulnerability is no longer limited to specific groups, as everyone can be
affected.’””

98 Do we need to change our behaviour to reach net zero by 20507 (International Energy Agency, 2021)

99 In the sectors buildings, transportation and food through measures like energy efficient end-use technologies
in buildings, plant based diets, avoiding long-haul flights; Climate Change 2022: Mitigation of Climate Change
(IPCC, 2022)

100 Behavioral Changes during Asia’s Net Zero Transition: Evidence from Middle-Class Household Consumption
(Never, 2021)

101 113 Million People Will Join the Global Middle Class in 2024 (VisualCapitalist, 2024)

102 Per capita consumption based CO, emissions are currently the highest in the U.S. and Saudi Arabia at about
17t CO, in 2021, and the lowest in Madagascar at 0.2t. China has the highest number of people expected
to join the middle class in 2024 with a CO, per capita consumption of 7t (already at the level of European
countries such as ltaly), while other consumer levels today are drastically lower, like in India (1.7t CO,),
Indonesia (2.3t CO,) and Bangladesh (1t CO,); data from Per capita consumption-based CO, emissions (Our
World in Data, 2023) and 113 Million People Will Join the Global Middle Class in 2024 (VisualCapitalist, 2024).

103 Leapfrogging means that countries or economies bypass traditional stages of development by
jumping directly to the latest technologies (stage-skipping) or explore alternative paths of technologies
(path-creating).

104 Behavioral Changes during Asia’s Net Zero Transition: Evidence from Middle-Class Household Consumption
(Never, 2021)

105 3 ways to help consumers make more sustainable choices (World Economic Forum, 2022)

106 The Sustainable Consumer 2023 (Deloitte, 2023)

107 Consumer vulnerability in the digital age (OECD, 2023)
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HEMIZAERRYMEONDBITIZIE, £EDERIST TR, EHE/E—D
ERILVETT, P HIRICkDE, HEFOTEELEERMOEIIZKY, 2050FF
TIZTEERHH—TU~T0%DBESHR ST REIFEAAMEEIZEYET P LHL, &
BEXFEICHEITIVENHIELHLHNTY, aFBEILEEZLRNES
[ZERACEETH (FzZL, BEDBEPLIAIRIMILDOETEILHRIFIEKAREL
TEETY), EANLGE_—XULHEEEROAIL, EREBFTETKEAD
BEENABETT, ' R, BEEAIFTEOREE LY, tHROPFRRERIC
MHZEFEEINTVET, " BEDEE/N\I—HEKE BROFALLIEER
ZOERMICKETEENELET, 2 LHL, ThiF, BRFEDEHEEREEEE
EEESERERRDOHAEEDOHRLIAHT ENTEET, FHETIETD
Y—22Rvy5% L EEICEITA— AEEYOERFEAZOHIFE M ENET,

104

ZOEEYR—NTBICIE, EHEEN_—XEHE-L, BETEtOAEES
BLEBAREETADLICTILENHYET . '® CNICIE, REEZTII6H
DEYNEIERE, BEDHEEEYT I —TOEMICH ST 2HIGORM, FXLUIR
HoORE, Rt OF M, FEAERORAAB-SNTNSILERIITSH
EDNLETT, ' NFEHEDT=6IZIZ, ISO/IEC Guide 50:2014, &< HE —
RUFDMDHFEZIZS I EFEEDZTLDIEE TITHNTWNAKSIZ, g4
HEBEICEINGIEFHSDENHYET . TOALERTIE, MBEEIIEHED
TIL—TIZRESNLGLEY, HENEEEZITHA RSN HYET '

98 2050FFETITRYMEAZEERT DI, THEEADLENHYETH? (ERTRILF—HES, 2021)

99 Y, Bi% BROENH T, BYOIRILF—DEOSVOREAREMN, EVBEEORE, REMRTOEELGE
DREEBELCT: RIREE 2022: KIRZEENDFEF (IPCC, 2022)

100 77 D3 YhERBITHROTHZEL: hBEROHHEE DD (Never, 2021)

101 2024 £F(Z(F 1 48 1,300 T AA RO HFREEHRIZI40% (VisualCapitalist, 2024)

102 — ABF-UDEEICE D CO, B BIFTRAE, KELYHTTIET T 2021 &2 17 boD CO, E/RBEL, IFHR
AT 02 b ERBIES, REIE, 2024F(CHRERITMDHEEFREINDIABDSTELE, —ABYDCO, HEELT
Fo (T TITAR)TIREDBRMBERDLANIL) THD—F, 12K (1.782C0,), AVFRI T (2382C0,), NUT 5T a
(1k2C0O,) &, MEDMDEDEEL NILIEKIBITELG>TOET , T—2IEUTHS5IH, —ALYBEEER—
AMCO, HEHE (Our World in Data, 2023) 5K U 20244 (2 (% 181,30075 A AV F O ch FRFEHR (/N4> Blobal Middle Class
in 2024 (VisualCapitalist, 2024)

103 Y—TFoav5 L, EORENRFORMICEES YO IL TR EDRBERER YT T 50 (BT
BRTORERWEERT D (BBIER) CLEB®RLET

104 7T DFRYMEOBITHOTEHEL : hREROHEEEN DD (Never, 2021)

105 SHEENLVBFRIERIRETASLIICKIETR3DDHE (MEFFT+—F L, 2022)

106 FEEEAIBELHE#E 2023 (Deloitte, 2023)

107 FORLBROEEE DM (OECD, 2023)
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Standardization perspectives'o®

Timeframe category for standardization action:
Short-Term / Mid-Term /

Sustainable purchasing decisions by consumers call for considering multiple,
and even contrasting, dimensions - which is often seen as a burden. As
consumers need reliable information and guidance to compare different
solutions to fulfill their needs and support sustainable purchasing
decisions, standards for a fact-based comparison of different products and
services should be developed. One approach is sustainability or net zero
labels, where many developments and initiatives have become visible. Here
it is of great importance that consumer representatives are involved in this
process.

ISO/IEC Guide 46:2017, Comparative testing of consumer products and
related services — General principles, already establishes general principles
for the conduct of comparative testing of products and services for the
information of consumers.

A more integrated approach could be enabled by standardization activities
to design and deliver fair, flexible and inclusive services for consumers,
especially those in vulnerable situations™® (ISO 22458:2022, Consumer
vulnerability — Requirements and guidelines for the design and delivery of
inclusive service). This approach addresses ways to inform consumers
about services and service-related products and helps consumers to make
sustainable purchasing decisions. It could be the basis for enabling fair
consumer support for sustainable purchasing decisions for more complex
market offerings. This would open avenues to supply low-income customers
with quality products in an inclusive way. As an initial step, ISO/IEC Guide
76:2020, Development of service standards — Recommendations for
addressing consumer issues, has been developed to support the
development of service standards for addressing consumer issues for all
consumers.

A challenge of a “sustainable choice” also lies in the upfront investments
required for net zero solutions, such as investing in rooftop PV or energy
efficient appliances, which are currently only accessible for people with higher
108 Examples of existing standards related to the area can be found in the Annex.

109 Consumer vulnerability. A guide to identifying consumer vulnerability: Making sure your business complies
with consumer law (Chartered Trading Standards Institute, 2023)
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BELEOER®

BRELEHOSMLIL—L HTT)—:
=HE/ hH

HEBEICKIEBHEUHEABAREICZE, EHO, SSHITEMBHAAIEEEET S
WHEARHBYFETH, ThITABERLGINIIENILKHYFET, HEEIX, ——X%
L, BB AREE Y R—r 32012, SEIFEY)1—a w8
TE5-HDEETCEIERETMTVREDELT 218, SFEIFLHEUR LY —E
AREBRICESVWTHET 51-ODREERARTIVERBYET . —2 D770
—F &, HRABEEEEERVNED SRILTHY, ELORAREA=TFINE
ITRZBESIZHSTWVET . ZCT, HEERRNCOTOERIZBEE T HIEAFE
HICEETY,

ISO/IEC Guide 46:2017, ;4 & & ZF R VEE Y —E I D HERE ——RIEE T
1%, HEE~NDBRIZEHEEMNEL-ERELUVY—E XD LEHBROEHIZRE
T 52— BRAINT TIZHEIIShTWET,

HEE, BICRBURRCHIEEEMFTICAETRRHIOEENEY—EXER
HESVIRHT 2O DEEFRNL-T, FYMSSh=7TO—FMNaTHEIChH
YFEF'® (1SO 224582022, ;HEZ DAEFFIE — EIFHI Y —E I DR EIEEIZET
BEMESIFF7> ) COTTO—FIE, Y—ERBLUHY—EREESEFZIZDLY
THEEICHERFREITIAEEMV LI, HEEN M HRTREEBAREETTO
ISRIBET, Chld, FYERGTIFREICH TSR AREBAREICHNT D

DEGHBEYR—IEAHEICT SO OERELDTREENRHYET, Chizky,

EBFFBOBEREICERMEAEZCERENARERHEITI-HODELNEINET,

RVDRATYTELT, TRTHOEBEDEEERBICHNT E-HDH—ERR
HBOBEREEYR—,T B1=5IZ, ISO/IEC Guide 76:2020, H#—E X EDETHE— 4
EBZLTEAN DA T EIEE B RAFESNFE LT,

MR A RTERIORERL, ELABARBLPIRLF—HEOSVREREA

DIRERE, ryb€0 V)a1—2aVvItRERETREICLHYET . ChLIFBE,

108 CORFICHET ZHRFOREOH T, MEECEHRSATLET,
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SIE#H R, 2023)
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incomes. In this larger context, standardization could help to develop
approaches for business orientation, business models, product and service
offerings and related payment schemes that are attractive and accessible
for vulnerable consumer groups or bottom of the pyramid groups. These
standardized approaches can become a guiding force that makes sustainable
purchasing decisions accessible, and not a sign of economic privilege as they
now often are. Sustainable products and services offered on the markets
should be accessible to all consumers so that a sustainable choice is possible.

For products addressing basic needs (from food to health care), affordability,
quality and safety are critical (see ISO/TC 285, Clean cookstoves and clean
cooking solutions and ISO/TC 338, Menstrual products). Opportunities

for standardization can lie in guidelines for developing and trading
appropriate quality products and services that are affordable and consider
environmental aspects. Furthermore, there is a need for standardization
activities centred on consumer protection for second-hand goods,
addressing quality criteria on the usability and longevity of the goods,

as well as safety aspects. Here, the existing secondhand goods standard
(ISO 20245:2017, Cross-border trade of second-hand goods) can be a
relevant benchmark.

110 At the same time, the increase in energy cooperatives also points to solutions; see Empowering people - the
role of local energy communities in clean energy transitions (International Energy Agency, 2023)
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Outlook = What's next?

With the urgent need to accelerate sustainability
measures and implementation to meet climate
goals, a considerable contribution to reduce
emissions and other impacts must come from
improvements in sustainable production.

While change and innovation are already visible today across sectors and
regions, numerous challenges persist. What's more, new challenges are
expected in the coming years, particularly regarding increasing resource
shortages and more adverse conditions resulting from climate change
impacts including extreme weather events.

This makes supporting change towards enabling sustainable production
critical. The future needs presented here exemplify areas where additional
improvements and innovation will be necessary, and where standardization
could contribute to respective solutions. The areas identified as respective
future needs include:

» enhancing sustainability strategies,

« supporting accurate and reliable indicators,

» changes in design towards planet-positive design principles,
» collaboration along the whole supply chain,

» low-carbon production and manufacturing,

« increased materials re-use, and enabling sustainability in the use
phase, and

« providing reliable and comparable information for consumers.
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Standardization could contribute to respective solutions in a variety of
ways, ranging from guidance concerning tools and processes, to supporting
cooperative innovation, building on and extending existing standards and
activities for enabling sustainability. Many of the insights collected in the
process also stress that more cross-cutting work in standardization

will likely be needed to enable the systemic scope of change that will be
necessary. For example, international standardization can contribute to
enable users, designers, decision makers in public and private organizations,
or investors to compare alternative options in a fair and transparent

way. Currently, there is a gap when comparing items that deliver similar
functionality but through different technologies or approaches. Fact based
libraries with reference values and calculation approaches for KPIs could help
in this regard for sustainability-oriented decision making.

Some further highlights are presented below in more detail, showcasing
one example of a possible standardization action for each future need, the
section above provides a wider picture.

Future need Possible standardization action (example only)

Enhancing Build tools to help industry implement the high-level
sustainability standards by leveraging the over-lapping industry
strategies requirements, existing ISO standards and data availability.

The tools can save stakeholders time and effort and save
more capacity for sustainable actions.

Accurate and Through a combination and integration of existing

reliable indicators standards, sustainability aspects can be addressed in
indicator systems in a holistic way. This would support
decision-makers to better align their actions with industry
requirements to meet the sustainability goals in a socially

just manner.
Planet- Opportunity to widen the ecodesign standard to effectively
positive design address the net zero target through broad human-centred

ideation process and sustainability and circular economy
criteria and assessment steps.

Collaboration along Standards could play a role in providing guidance for inter-

the supply chain organizational strategic intelligence processes for supply
chain and value network partners. The requirement for
uniformity in collaboration along the value chains can be
achieved by the successful implementation of accurate and
reliable indicators, assisted by software/data management
platforms built to ease the collaboration.
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Future need Possible standardization action (example only)

Low-carbon
production
and manufacturing

Materials re-use

Sustainability in the
use phase

Information
for consumers

There is a clear need for guidance to decide on the
sustainable production process through a KPI system

that allows the comparison of mass production, smart
manufacturing (like Industry 4.0) and individualized
on-demand production options (like additive manufacturing
or manual production). Standards could define the basis
for a transparent assessment and for how to expand into
resilience aspects and beyond.

Standards could provide guidance for integrating
dismantling readiness information already in the primary
production and design phase; they can provide a
classification of materials that can be effectively re-used as
secondary material as well as requirements to incorporate
digital product passport information in an effective manner.

In the sharing economy, standards can help companies
to experiment with the Product-as-a-Service business
models by giving guidance on innovation in a lean
start-up approach.

Standardization can define an integrated approach to
design and deliver fair, flexible and inclusive services for
consumers, especially those in vulnerable situations. It
can be the basis for sustainable purchasing decisions for
enabling fair consumer support for sustainable purchasing
decisions for more complex market offerings. In addition,
existing standards and guidelines for consumers should
be revised, taking sustainability aspects into account.
Standardized information should be provided to support
consumers in making sustainable choices. Standardization
activities should be initiated to ensure “fact-based,
sustainable consumer claims” for products and services
and to address “consumer protection issues for cross-
border transactions (shopping) by consumers”, including
safety and environmental aspects.
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Next steps for standardization to enhance sustainable production

Experts contributing to the process underlying this brief stressed one
conclusion: It will be important to act immediately, or, as one interviewee put
it: “The time to act is now - there is no time for hesitation. We should move
ahead as swiftly as we can, step by step”.

The insights from this Foresight Brief aim to enable such further action, by
providing a springboard for follow-up activities, in the form of a structured
starting point for further reflection in the standardization community on
where and how standardization can continue to enable the shift towards
sustainable production.

Taking this Foresight Brief as springboard for action, the following steps can
be considered:

1. Empower foresight dialogues in the ISO technical committees to use
the insights from the Foresight Brief and underlying consultations in
the design process of their future work program.

2. Set up strategic reflections within the ISO organization on how to
better address cross-cutting topics to be able to better find solutions
for systemic complex issues of net zero transition and sustainable
development.

3. Enable ISO members to use insights from Foresight Brief to discuss
relevant issues for standardization with governments, industry and
research organizations.

4. Continue thinking about prospects for standardization, by scanning
ongoing developments and think in what if ... questions to uncover
future opportunities to which the standardization work of ISO could
offer solutions.
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Questions to the future

What if ...

... companies are doing
well while selling less?

What if ...

... resource consumption
Is drastically reduced by
using products longer,
repairing, upgrading and
recycling?
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What if ...

... hext-generation
materials are
renewable, high-
performing and do
not harm our health?
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Annex

Examples of existing ISO standards and
standardization activities per future need

This section lists existing ISO standardization activities for each of the future
needs, as identified in the process. Therefore, the lists may not be exhaustive
and all-encompassing; however, they can provide a starting point for future
activities on standardization in the respective areas.

Enhancing sustainability strategies

Reference Title Technical Committee

ISO 14001:2015 Environmental management systems — ISO/TC 207/SC 1
Requirements with guidance for use

SO 14002-2:2023 Environmental management systems — ISO/TC 207/SC 1
Guidelines for using ISO 14001 to address
environmental aspects and conditions within
an environmental topic area — Part 2: Water

SO 14006:2020  Environmental management systems — ISO/TC 207/SC 1
Guidelines for incorporating ecodesign

SO 14009:2020  Environmental management systems — ISO/TC 207/SC 1
Guidelines for incorporating material circulation
in design and development).

ISO 14021:2016 Environmental labels and declarations — ISO/TC 207/SC 3

Self-declared environmental claims (Type Il
environmental labelling)

SO 14040:2006  Environmental management - Life cycle ISO/TC 207/SC 5
assessment — Principles and framework

ISO/AWI 14060 Net Zero Aligned Organizations ISO/TC 207/SC 7

ISO/FDIS 14075 Environmental management - Principles and ~ |SO/TC 207/SC 5
framework for social life cycle assessment

ISO 26000:2010 Guidance on social responsibility ISO/TMBG

ISO 50001:2018 Energy management systems — Requirements  |SO/TC 301
with guidance for use

ISO 56007:2023 Innovation management — Tools and methods  |SO/TC 279
for managing opportunities and ideas
- Guidance
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https://www.iso.org/standard/60857.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/79165.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/72644.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/43244.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/66652.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/43276.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/61118.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/69426.html
https://www.iso.org/committee/6077221.html
https://www.iso.org/standard/75068.html
https://www.iso.org/committee/4587737.html
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ISO 14001:2015 BECROAN R TL—BEREBRVIFFDF  1SO/TC 207/SC 1
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ISO 14002-2:2023  BREVAZANERTL—ISO 14001ZZFL TR 1SO/TC 207/SC 1
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DIEH— 288 K

ISO 14006:2020 RECHFIANERTL—TIATHL2DEAD [SO/TC 207/SC 1

DDIEL

1SO 14009:2020  BEVASAN SR FL—BHLEIRISHEBEE  1SO/TC 207/SC 1
FHARE =D 1R Z1>

ISO 14021:2016 RESNLRUES —BECESICLEEELR ISO/TC 207/SC 3
(B TMREESNY> D)

1SO 14040:2006  BEVESAN —SLTHLINFEIAN—FA 1SO/TC 207/SC 5
RO

ISO/AWI 14060 Rk OEAAE B ISO/TC 207/SC 7

ISO/FDIS 14075 REVHAZAN— RS T YA TEIXN ISO/TC 207/SC 5
DIFEN A

ISO 26000:2010 HRHIEICE T SF5/ ISO/TMBG

1SO 50001:2018 TIRNF—VEIAN R TL—BREBBERUF  1SO/TC 301
HDFE5|

ISO 56007:2023 AIN—2FTRIAN — R ET AT FFEEET 1SO/TC 279
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https://www.iso.org/standard/60857.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/79165.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/72644.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/43244.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/66652.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/43276.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/61118.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/69426.html
https://www.iso.org/committee/6077221.html
https://www.iso.org/standard/75068.html
https://www.iso.org/committee/4587737.html

Reference Title

ISO 59010:2024 Circular economy — Guidance on the transition

of business models and value networks

ISO/FDIS 59014 Environmental management and circular
economy — Sustainability and traceability
of the recovery of secondary materials —
Principles, requirements and guidance)

|ISO 59020:2024  Circular economy — Measuring and assessing

circularity performance
ISO/TR Circular economy - Review of existing
59032:2024 value networks
IWA 42:2022 Net zero guidelines

Accurate and reliable indicators

Reference Title

ISO/CD 14019-1 Validation and verification of sustainability
information — Part 1: General principles
and requirements

ISO/CD 14019-2 Validation and verification of sustainability
information — Part 2: Verification process

1ISO 14020:2022 Environmental statements and
programmes for products — Principles and
general requirements

ISO 14040:2006 Environmental management - Life cycle
assessment — Principles and framework

ISO 14065:2020 General principles and requirements
for bodies validating and verifying
environmental information

ISO 14068-1:2023 Climate change management — Transition to
net zero — Part 1: Carbon neutrality

ISO 14091:2021 Adaptation to climate change — Guidelines on
vulnerability, impacts and risk assessment

ISO 26000:2010 Guidance on social responsibility

ISO 50001:2018 Energy management systems —
Requirements with guidance for use

Technical Committee

ISO/TC 323

ISO/TC 323

ISO/TC 323

ISO/TC 323

ISO/TC 207/SC 7

Technical Committee

ISO/TC 207/SC 2

ISO/TC 207/SC 2

ISO/TC 207/SC 3

ISO/TC 207/SC 5

ISO/TC 207/SC 7

ISO/TC 207/SC 7

ISO/TC 207/SC 7

ISO/TMBG
ISO/TC 301
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https://www.iso.org/standard/80649.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80694.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80650.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/83044.html
https://www.iso.org/standard/83044.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/contents/data/standard/08/50/85089.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/86226.html
https://www.iso.org/committee/54824.html
https://www.iso.org/standard/86227.html
https://www.iso.org/committee/54824.html
https://www.iso.org/standard/79479.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/74257.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/43279.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/68508.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/69426.html
https://www.iso.org/committee/6077221.html
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EMERS
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ISO/TC 207/SC 5
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https://www.iso.org/standard/80649.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80694.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80650.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/83044.html
https://www.iso.org/standard/83044.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/contents/data/standard/08/50/85089.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/86226.html
https://www.iso.org/committee/54824.html
https://www.iso.org/standard/86227.html
https://www.iso.org/committee/54824.html
https://www.iso.org/standard/79479.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/74257.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/43279.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/68508.html
https://www.iso.org/committee/546318.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/69426.html
https://www.iso.org/committee/6077221.html

Planet-positive design

Reference Title Technical Committee

Environmental management systems—

(SO R Guidelines for incorporating ecodesign

ISO/TC 207/SC1
Environmental management- Life cycle

[0l 2l assessment- Principles and framework

ISO/TC 207/SC 5

Innovation management- Tools and
ISO 56007:2023 methods for managing opportunities and ISO/TC 279
ideas— Guidance

Circular economy — Vocabulary, principles and

ISO 59004:2024 ) ) . ISO/TC 323
guidance for implementation
Collaboration along the supply chain
Reference Title Technical committee
ISO 9000 family Quality management ISO/TC 176
ISO 14020:2022 Environmental statements and ISO/TC 207/SC 3

programmes for products - Principles and
general requirements

ISO 14021:2016 Environmental labels and declarations — ISO/TC 207/SC 3
Self-declared environmental claims (Type Il
environmental labelling)

ISO 14040:2006 Environmental management- Life cycle ISO/TC 207/SC 5
assessment- Principles and framework

ISO 22005:2007 Traceability in the feed and food chain- ISO/TC 34/SC 17
General principles and basic requirements
for system design and implementation

ISO 23664:2021 Traceability of rare earths in the supply ISO/TC 298
chain from mine to separated products

ISO 26000:2010 Guidance on social responsibility ISO/TMBG

ISO 56006:2021 Innovation management- Tools and ISO/TC 279

methods for strategic intelligence
management— Guidance

WD IWA 48 Framework for Implementing Environmental, |SO/WS ESG
Social and Governance (ESG) Principles
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https://www.iso.org/standard/72644.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/75068.html
https://www.iso.org/committee/4587737.html
https://www.iso.org/standard/80648.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standards/popular/iso-9000-family
https://www.iso.org/committee/53882.html
https://www.iso.org/standard/79479.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/66652.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/36297.html
https://www.iso.org/committee/583916.html
https://www.iso.org/standard/76590.html
https://www.iso.org/committee/5902483.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/72621.html
https://www.iso.org/committee/4587737.html
https://www.iso.org/standard/89240.html
https://www.iso.org/committee/10278813.html
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https://www.iso.org/standard/72644.html
https://www.iso.org/committee/54818.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/75068.html
https://www.iso.org/committee/4587737.html
https://www.iso.org/standard/80648.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standards/popular/iso-9000-family
https://www.iso.org/committee/53882.html
https://www.iso.org/standard/79479.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/66652.html
https://www.iso.org/committee/54836.html
https://www.iso.org/standard/37456.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/36297.html
https://www.iso.org/committee/583916.html
https://www.iso.org/standard/76590.html
https://www.iso.org/committee/5902483.html
https://www.iso.org/standard/42546.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/72621.html
https://www.iso.org/committee/4587737.html
https://www.iso.org/standard/89240.html
https://www.iso.org/committee/10278813.html

Low carbon production and manufacturing

Reference Title

ISO 841:2001 Industrial automation systems and
integration— Numerical control of
machines— Coordinate system and
motion nomenclature

ISO 9787:2013 Robots and robotic devices—
Coordinate systems and
motion nomenclatures

1ISO 17295:2023 Additive manufacturing— General
principles— Part positioning,
coordinates and orientation

I1ISO 22468:2020 Value stream management (VSM)

ISO/TR 23087:2018 Automation systems and integration—
The Big Picture of standards

ISO 28000:2022 Security and resilience — Security
management systems— Requirements

ISO 50001:2018 Energy management systems—
Requirements with guidance for use

ISO/PAS 50010:2023 Energy management and energy

savings— Guidance for net zero energy
in operations using an ISO 50001
energy management system

ISO/IEC TR 63306-1:2020 Smart manufacturing standards map
(SM2) - Part 1: Framework

ISO/IEC TR 63306-2:2021 Smart manufacturing standards map
(SM2) - Part 2: Catalogue

Technical committee

ISO/TC 184/SC1

ISO/TC 299

ISO/TC 261

ISO/TC 154

ISO/TC 184

ISO/TC 292

ISO/TC 301

ISO/TC 301

ISO/TC 184

ISO/TC 184
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https://www.iso.org/standard/23949.html
https://www.iso.org/committee/54124.html
https://www.iso.org/standard/59444.html
https://www.iso.org/committee/5915511.html
https://www.iso.org/standard/76471.html
https://www.iso.org/committee/629086.html
https://www.iso.org/standard/73292.html
https://www.iso.org/committee/53186.html
https://www.iso.org/standard/74512.html
https://www.iso.org/committee/54110.html
https://www.iso.org/standard/79612.html
https://www.iso.org/committee/5259148.html
https://www.iso.org/standard/69426.html
https://www.iso.org/committee/6077221.html
https://www.iso.org/standard/51873.html
https://www.iso.org/committee/6077221.html
https://www.iso.org/standard/81277.html
https://www.iso.org/committee/54110.html
https://www.iso.org/standard/82195.html
https://www.iso.org/committee/54110.html
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Materials re-use

Reference Title

ISO 10987-2:2017 Earth-moving machinery—
Sustainability — Part 2: Remanufacturing

ISO 20887:2020 Sustainability in buildings and civil
engineering works— Design for
disassembly and adaptability—
Principles, requirements and guidance

ISO 22450:2020 Recycling of rare earth elements—
Requirements for providing information
on industrial waste and end-of-
life products

ISO/TR 23891:2020 Plastics— Recycling and recovery—
Necessity of standards

ISO 30006:2010 Ship recycling management systems—
Diagrams to show the location of
hazardous materials onboard ships

ISO 59004:2024 Circular economy— Vocabulary,
principles and guidance
for implementation

ISO 59010:2024 Circular economy - Guidance on the
transition of business models and
value networks

ISO/FDIS 59014 Environmental management and

circular economy - Sustainability and
traceability of secondary materials
recovery - Principles, requirements

and guidance
ISO 59020:2024 Circular economy - Measuring and
assessing circularity performance
ISO/DIS 59040 Circular economy - Product circularity
data sheet

Technical committee

ISO/TC 127

ISO/TC 59/SC 17

ISO/TC 298

ISO/TC 61/SC 14

ISO/TC 8

ISO/TC 323

ISO/TC 323

ISO/TC 207/SC 5

ISO/TC 323

ISO/TC 323
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https://www.iso.org/standard/67161.html
https://www.iso.org/committee/52172.html
https://www.iso.org/standard/69370.html
https://www.iso.org/committee/322621.html
https://www.iso.org/standard/73240.html
https://www.iso.org/committee/5902483.html
https://www.iso.org/standard/77294.html
https://www.iso.org/committee/6578018.html
https://www.iso.org/standard/45676.html
https://www.iso.org/committee/45776.html
https://www.iso.org/standard/80648.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80649.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/80694.html
https://www.iso.org/committee/54854.html
https://www.iso.org/standard/80650.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/standard/82339.html
https://www.iso.org/committee/7203984.html
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Sustainability in the use phase

Reference Title Technical committee

ISO/TR 9839:2023 Road vehicles— Application of predictive ~ |SO/TC 22/SC 32
maintenance to hardware with
ISO 26262-5

ISO/IEC 23751:2022 Information technology — Cloud ISO/IEC JTC 1/SC 38
computing and distributed

platforms— Data sharing agreement
(DSA) framework

ISO 42500:2021 Sharing economy - General principles ISO/TC 324

ISO/TS 42501:2022 Sharing economy - General ISO/TC 324
trustworthiness and safety requirements
for digital platforms

ISO/TS 42502:2022 Sharing economy — Guidance for provider |SO/TC 324
verification on digital platforms

ISO/AWI 42503 Sharing economy - Framework ISO/TC 324
for implementation

ISO/WD TR 42504 Sharing economy - lllustrative ISO/TC 324
examples of provider verification on
digital platforms

ISO/AWI TR 42505 Sharing economy - Shared ISO/TC 324

manufacturing— Concepts and models

ISO/AWI TR 42507 Sharing economy - Use cases of sharing  |SO/TC 324
economy platforms in public sectors
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https://www.iso.org/standard/83605.html
https://www.iso.org/committee/5383636.html
https://www.iso.org/standard/76834.html
https://www.iso.org/committee/601355.html
https://www.iso.org/standard/80441.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80561.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80562.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80563.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80564.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80565.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/standard/80567.html
https://www.iso.org/committee/7314327.html
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Information for consumers

Reference Title Technical committee
ISO 20245:2017 Cross-border trade of second- ISO/TMBG

hand goods
ISO 22458:2022 Consumer vulnerability — Requirements ISO/TMBG

and guidelines for the design and
delivery of inclusive service

ISO/IEC Guide 14:2018  Products and related services— ISO/COPOLCO
Information for consumers

ISO/IEC Guide 41:2018  Packaging— Recommendations for ISO/COPOLCO
addressing consumer needs

ISO/IEC Guide 46:2017  Comparative testing of consumer ISO/COPOLCO
products and related services—
General principles

ISO/IEC Guide 50:2014  Safety aspects— Guidelines for ISO/COPOLCO
child safety in standards and
other specifications

ISO/IEC Guide 51:2014  Safety aspects - Guidelines for their ISO/COPOLCO
inclusion in standards

ISO/IEC Guide 74:2004  Graphical symbols— Technical ISO/COPOLCO

guidelines for the consideration of
consumers’ needs

ISO/IEC Guide 76:2020 Development of service standards— ISO/COPOLCO
Recommendations for addressing
consumer issues
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https://www.iso.org/standard/68820.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/73261.html
https://www.iso.org/committee/54996.html
https://www.iso.org/standard/64888.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/64889.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/39882.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/63937.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/53940.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/36942.html
https://www.iso.org/committee/55000.html
https://www.iso.org/standard/73717.html
https://www.iso.org/committee/55000.html
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Overview of key stakeholders for standardization
activities in the area of Sustainable Production

International organizations:

Cl Consumers International

ECOS (Environment) Environmental Coalition on Standards

ICC - commerce International Chamber of Commerce

ITC International Trade Centre

OECD Organization for Economic Co-operation and Development
UNCTAD United Nations Conference on Trade and Development
UN DESA United Nations Department of Economic and Social Affairs
UNEP United Nations Environment Programme

UNIDO United Nations Industrial Development Organization
WBCSD World Business Council for Sustainable Development

WEF World Economic Forum

WTO World Trade Organization

ISO Technical Committees:

ISO/TC 61, Plastics

ISO/TC 207, Environmental management

ISO/TC 207/SC 3, Environmental labelling

ISO/TC 207/SC 5, Life cycle assessment

ISO/TC 261, Additive manufacturing

ISO/TC 323, Circular economy

ISO/TC 324, Sharing economy

ISO/CASCO, Committee for conformity assessment
ISO/COPOLCO, Committee on consumer policy

ISO/TMBG/ESG_CC, Environmental, Social and Governance Coordination Committee
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https://www.consumersinternational.org/
https://ecostandard.org/
https://iccwbo.org/
https://intracen.org/
https://www.oecd.org/
https://unctad.org/
https://www.un.org/en/desa
https://www.unep.org/
https://www.unido.org/
https://www.wbcsd.org/
https://www.weforum.org/
https://www.wto.org/
https://www.iso.org/committee/49256.html
https://www.iso.org/committee/54808.html
https://www.iso.org/committee/54836.html
https://www.iso.org/committee/54854.html
https://www.iso.org/committee/629086.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/committee/54998.html
https://www.iso.org/committee/55000.html
https://www.iso.org/committee/54996.html

AR EED S FICHTHRELCTDO
TEEREOME

B R RS
cl EEEEE
ECOS (Environment) RIGRELLES
ICC - commerce Eff AR
ITC ERE St 52—
OECD EEBNEFRE
UNCTAD EEEZHAZESE
UN DESA EERFR VL EMEER
UNEP EE R E
UNIDO [EE T REFEES
WBCSD BB RAR DO DHRFEFASHE
WEF HRZEFIA—T L
WTO HRE Z A

ISO EMZEES

ISO/TC 61, TSI Fwo

ISO/TC 207, FELEEHE

ISO/TC 207/SC 3, ZIEEFSN/L

ISO/TC 207/SC 5, SA 7Y 1T/ FEIXF

ISO/TC 261, 154

ISO/TC 323, EIHEEHEF

ISO/TC 324, T 7Y T3 /35—

ISO/CASCO, #E& M MEE S

ISO/COPOLCO, HEEBRRZER
ISO/TMBG/ESG CC, BEE-# & -HNFURFAREES

50 ISOTA7H 4 MIE - Hft AT REZL A FE 2030+


https://www.consumersinternational.org/
https://ecostandard.org/
https://iccwbo.org/
https://intracen.org/
https://www.oecd.org/
https://unctad.org/
https://www.un.org/en/desa
https://www.unep.org/
https://www.unido.org/
https://www.wbcsd.org/
https://www.weforum.org/
https://www.wto.org/
https://www.iso.org/committee/49256.html
https://www.iso.org/committee/54808.html
https://www.iso.org/committee/54836.html
https://www.iso.org/committee/54854.html
https://www.iso.org/committee/629086.html
https://www.iso.org/committee/7203984.html
https://www.iso.org/committee/7314327.html
https://www.iso.org/committee/54998.html
https://www.iso.org/committee/55000.html
https://www.iso.org/committee/54996.html

About ISO Foresight

The world around us is changing and the pace of change is faster than ever
before. The future has begun and those who do not want to be left behind
must ensure their ability to look ahead. That is why ISO has developed a
Standardization Foresight Framework; to help us look more systematically
at the long-term and to encourage discussion and exchange within the

ISO system about future opportunities for international standardization.

The ISO Foresight Briefs

The ISO Foresight Briefs present outcomes from the ISO foresight process
aimed at enabling further future-oriented action within the ISO community
and system, as well as to make these outcomes available to a wider public.

The Foresight Briefs are forward-looking and thus in parts also speculative
in mapping out possibilities of what is to come, and of what kind of change
can be expected. However, they also bring in evidence as much as possible
and available and make the assumptions in claims about possible futures
transparent. The briefs do not claim to be all-encompassing — the future
needs presented here have been selected because of their relevance to
standardization or to the international landscape within which ISO operates,
with a focus on short- to mid-term action. Thus, further needs may emerge
under conditions such as regulation change, or when considering a longer
time horizon.

While the Foresight Briefs are developed in a systematic process and
with a variety of inputs, they are nevertheless not to be understood as a
final product, but as a contribution to a continuing process of cooperative
and collaborative forward-orientation within the ISO community. They
thus serve to support and enable possible next steps towards respective
standardization activities, but do not aim to prescribe them. Instead, they
aim at sparking discussion, further reflection and respective action within
the ISO community, and ideally beyond.
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« ISO Environmental

Scanning Process to
identify trends

« ISO Trend Report

Selection of two focus

trends by ISO Community:

Sustainable Production
and Energy Sources

What trends and
developments will play
a key role for society
(and standardization) in
the future?

Ideation Workshops
with 179 participants
from 41 countries to
discuss how Sustainable
Production and Energy

Research and methodology behind
the ISO Foresight Briefs

« Literature review
to identity additional
insights

« Expertinterviews
with the ISO Community

might develop
to 2050

What are potential
challenges and
opportunities, and
the possible role

of Standardization?

o F ight Brief to
communicate insights
and create momentum

Giving these current
trends, what are the
key future needs

for standardization?

« Next steps for
the Standardization
Community: Suggestions
to enable future orien-
tated action

What are the suggested
actions for the

ISO Community to

take now?

ISO Foresight Briefs process overview chart

The contents of this brief are the result of a multilayered foresight process
combining a variety of methodologies. Drawing from the trends identified

as critical for standardization in the ISO environmental scanning process,
the ISO community selected two trends (Sustainable Production and Energy
Sources) as the focus for this foresight cycle’s deep dive into identifying
respective future needs and opportunities for standardization.

For each topic, a literature review was conducted drawing from publications
from the last five years, focusing on those with an international perspective
and insights on developments expected in the coming years. Furthermore,
a series of international workshops with 86 participants from 40 countries
enabled the ISO foresight community as well as selected additional experts
to bring in their expertise, and to collaboratively reflect on future needs as
well as opportunities for standardization. In addition, a set of interviews with
experts from the ISO community served to dive deeper into framing future
needs and possible contributions from standardization, as did a review
process of the results.

More information about ISO Foresight as well as the ISO Foresight Trend
Report are available on the website (See ISO Foresight).
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