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Executive summary

his study is the result of the sum of experiences and re-

search ontheinterrelation between quality infrastructure

and circular economy, from its fundamental concepts to
its application. The processes, products and/or services of any
organization need to ensure the confidence of users and con-
sumers. The elements that make up the quality infrastructure
such as metrology, standardization, accreditation and confor-
mity assessment are essential to contribute to this end.

Chapter 2 describes the circular economy in its broad field of
application, taking into account the particularities of the region.
It starts with an analysis of the concept and its evolution, and
takes as a reference the definition developed by the Interna-
tional Organization for Standardization (ISO) in its 59000 series.
This defines it as an “economic system that uses a systemic
approach to maintain a circular flow of resources by regene-
rating, retaining or adding to their value, while contributing to
sustainable development”. From this systemic viewpoint, the
macro, meso and micro levels are highlighted for the measure-
ment and evaluation of circularity.

The survey of different currents of thought and proposed pos-
tulates from Europe and North America, as well as works from
the region, reveal the need to adapt and implement the circu-
lar economy to the cultures and economies of the region, so
that its understanding and application translate into prosperity,
well-being, inclusion and capacity for ecosystem regeneration.
There are still challenges of learning and implementing the cir-



cular economy that must be addressed according to the region’s
own cultures and economies.

Chapter 3 describes the elements and activities that make up
the quality infrastructure system composed of standardization,
metrology, accreditation and conformity assessment. Quality
infrastructure, as its definition indicates, is a fundamental ele-
ment to promote and sustain economic development, as well
as environmental and social well-being, while contributing with
scientific-technical-operational elements that reliably support
the application of the principles of the circular economy.

Chapter 4 identifies the needs of the circular economy to which
quality infrastructure can contribute specifically through stan-
dardization, metrology, accreditation and conformity assess-
ment. Finally, the Annexes section presents case studies on
the value chain of waste electrical and electronic equipment
in Ecuador, quality assurance in measurements to determine
the biodegradability of chemical substances in Costa Rica and
the validation of polymer products (single-use plastic bags)
claimed to be biodegradable in Mexico, which demonstrate the
contribution of quality infrastructure to the circular economy.

In conclusion, the existence of quality infrastructure systems in
the economies of the region, and their interaction with users and
promoters of the circular economy, is essential for the functio-
ning, efficient and reliable operation of policies that support an
integrating vision in Latin America and the Caribbean.
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I [ntroduction

his study represents a first diagno-
Tsis of the potential contributions of

quality infrastructures to the circu-
lar economy. It has been prepared within
the framework of the regional project Qua-
lity Infrastructure for Circular Economy in
Latin American and the Caribbean (QI4CE
LAC) and in application of the CABUREK
methodology (Capacity Building in Tech-
nical and Scientific Organizations Using
Regional Experience and Knowledge). Its
objective is to strengthen the relationship
between the quality infrastructure and its
users, such as industry, commerce and
society in general.

The QI4CE LAC project is based on a coor-
dinated effort between the regional orga-
nizations related to quality infrastructure,
which make up the Quality Infrastructure
Council of the Americas (QICA), i.e. the Pan
American Standards Commission (CO-
PANT), the Inter-American Accreditation
Cooperation (IAAC) and the Inter-Ameri-
can Metrology System (SIM). It is financed
by the German Development Cooperation
and executed by the Physikalisch-Tech-
nische Bundesanstalt (PTB), its political
partner being the Organization of Ame-
rican States (OAS).

THE QI4CE LAC PROJECT IS
BASED ON A COORDINATED
EFFORT BETWEEN THE
REGIONAL ORGANIZATIONS
RELATED TO QUALITY
INFRASTRUCTURE, WHICH
MAKE UP THE QUALITY
INFRASTRUCTURE COUNCIL
OF THE AMERICAS (QICA).

——



This research paper aims to clarify the
role of quality infrastructure in the tran-
sition of Latin American and Caribbean
countries towards a circular economy by
promoting communication and interaction
among all stakeholders -business, govern-
ment, academia and civil society- and, in
turn, to strengthen cooperative relation-
ships through the proposed guidelines. It
is based on data and information available
for the most part up to the first half of 2022.

The study is organized in three parts. Part
One presents the origins, the development
of the circular economy concept and the
shared vision in Latin America and the
Caribbean. At the same time, the authors
highlight the particularities of the develop-
ment and implementation of the circular
economy in the region.

Part Two focuses on the regional experien-
ce and introduces the terms referring to
quality infrastructure, its components, coo-
perative relationships at different scales
and the current situation.

In relation to the information and data pre-
sented in the previous chapters, the third
part addresses the contribution of quality

infrastructure to the circular economy in
the region by identifying the main needs
of the circular economy in which quality
infrastructure, through standardization,
metrology and accreditation, can provide

specific and significant support.

Finally, the Annexes section exemplifies the
interrelationship between the quality infras-
tructure and the circular economy, both of
which are recognized as dynamic systems.

The application of the action-research
approach favored the approach with the
actors involved during the stages of the
study process, who enriched the data on
how the quality infrastructure lays the
foundations for circular transformation in
a harmonious, comparable and traceable
framework.

It is hoped that this work will also stimu-
late debate and proposals on the role of
current and future quality infrastructure
services, both current and future, in con-
tribution to the needs and challenges pre-
sented by the circular economy towards
new opportunities for local economic de-
velopment, creation of social value and
improvement of the quality of life.
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Circular economy:
concept and
application In
Latin America and
the Caribbean




What is the

circular

economy?

1

C. de Miguel, K. Martinez, M. Pereira and
M. Kohout, "Economia circular en América
Latina y el Caribe: oportunidad para una
recuperacion transformadora’, Project
Documents (LC/TS.2021/120), Santiago,

Economic Commission for Latin America
and the Caribbean (ECLAC), 2021

Circular economy: concept and application in Latin America and the Caribbean

he circular economy contrasts with

the dominant paradigm of the linear

production-consumption-disposal
economy that has strong environmental
consequences with clear manifestations
such as global warming, ecosystem im-
balance, biodiversity loss, water scarcity,
among others, reflecting the urgent need
for change in our economies.

The Ellen MacArthur Foundation, one of
the organizations promoting the concept
of circular economy, proposes the follo-
wing definition:

"A circular economy is a restorative or
regenerative industrial system by inten-
tion and design. It replaces the concept
of ‘expiration” with that of ‘restoration’,




shifts to the use of renewable energy by
eliminating the use of toxic chemicals
that impair reuse, and the return to the
biosphere and seeks instead to elimi-
nate waste through optimized design of
materials, products and systems and,
within these, business models"?

On the path towards the harmonization of
frameworks, terminology, business mo-
del design and tools for measuring and
evaluating circularity, the International
Committee TC/323 Circular Economy of
ISO (International Organization for Stan-
dardization) is officially formed in June
2019, driven by AFNOR (French Associa-
tion for Standardization) and implemen-
ted through Working Groups and the par-
ticipation of technical experts from more
than 65 countries with a significant repre-
sentation of developing countries.

Through the presentation of national po-
sitions, technical proposals, facilitation
of drafting groups, exchange sessions,
among other activities, shared visions and
strategies for action have been expressed
in consideration of the diversity of reali-
ties in which the ISO community operates.
One of the first points of analysis after the
formation of the I1SO/TC 323 Committee
was to analyze the terminology and it is
through I1SO 59004 that the circular econo-
my is defined as follows:

“Economic system that uses a systemic
approach to maintain a circular flow of

resources, by recovering, retaining or
adding to their value, while contributing
to sustainable development”.?

Based on this conception of the circular
economy as an economic system and in
correlation with the origins of this term
detailed above, Figure 1 shows a repre-
sentation of the boundaries of the system
and its dynamic environment capable of
regenerating, retaining or adding value at
the level of a product (as well as the ele-
ments or materials that compose it) and of
an organization (micro level), inter-organi-
zational (meso level) and regional (macro
level).

The circular economy is a means by which
to contribute to the goals of sustainable
development, which encompass economic
growth, social inclusion and environmen-
tal protection. Consequently, it supports
the fulfillment of the Sustainable Develop-
ment Goals (SDGs) of the 2030 Agenda.

It is also important to clarify for the orga-
nizations* the relationships between the

2 EMF (Ellen MacArthur Foundation). 2014. Towards a cir-
cular economy. Executive Summary, United Kingdom.

1SO 59004

4 IS0 59004 defines an organization as a person or group
of persons having its own functions with responsibili-
ties, authorities and relationships to achieve its ob

jectives, e.g. sole trader, company, corporation, firm,

authority, partnership, society, foundation, union, asso-
ciation, agency, and may be incorporated or unincorpo-
rated and may be public or private.
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m Representation of system boundaries, relationships
and implementation levels

=) Resource flows to be measured (material, water, energy, air)

= =9 Unspecified resource circulation
The source and sink of resources within the global system

Economic system: allocation and use of resources
by organizations and society

System in focus: subsytem of the economic
system subject to measurement and assessment

Features:

* System level: regional, inter-organizational,
organization, product/solution.

* Structure: subsystems, subregions, functional
units, processes, locations, value network,

Primary stakeholders, etc. Non-Circular

resource + Circular action(s): reuse, repair, refurbish, resource
inflows recycle, regenerate, etc. outflows
(extraction...) Circular Circular (loss,

resource — resource emissions,

inflows outflows landfill...)

Source: IS0 59020 (under development).

different systems represented in Figure 1, tems of the economic system, for exam-
mentioning that®: ple: business model networks of coope-
rative enterprises, symbiotic networks,

» The global system includes the source the activities of an entire organization or
and sink of all resources. the macroeconomic system of a country.

« The boundaries of the economic sys-
tem define the exchange of resources The following are the levels of imple-
with the global system that are of in- mentation of the circular economy based
terest to the organization and its stake-  on the guidelines established in the ISO
holders by performing measurement 59000 series of standards (Figure 2).
and evaluation.

¢ The system in focus is, in most cases, a  According to the levels of implementa-
subsystem or a combination of subsys-  tion of the circular economy (Figure 2),

20



standards approach

Contribution
development
sustainable

Global system boundary

Source: Own elaboration, 2022.

we have initially identified the micro level,
which corresponds to the evaluation of
the circularity of a given product (goods or
services), as well as the components and
materials that are part of it and the evalua-
tion of circularity focused on an indivi-
dual organization; the meso level applied
to the evaluation of circularity for a set
of organizations; and the macro level for
the evaluation of circularity at the level
of geographical areas -countries, cities,
municipalities, provinces, states, regions,
among others-.

Levels of implementation of the circular economy based on the ISO

Limit of the economic
system

Circular flow

Macro of resources

Nivel regional

Meso
Interorganizational
level

Micro
Organizational level
Product level

Focus for
measurement
and evaluation

Among the tools considered for circularity
assessment, 1ISO 59010 recognizes the LCA
(Life Cycle Assessment) as a useful tool that
can be used by organizations in the transition
to circularity and also opens up the possi-
bility of using other tools or methodologies
that are more accessible to the organization.

5 150 59020,

6 LCAis defined by 1SO 59004 (under development) as the
compilation and evaluation of the inputs, outputs and
potential environmental impacts of a product system
throughout its life cycle.
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Other definitions that stand out from
ISO 59004 are, for example, value
chain, as “a set of organizations that
together in an organized way provide
a solution that results in value for
them"’, and value network, as “a net-
work of interrelated value chains and
stakeholders”.®

Another draft standard that has resul-
ted in a Joint Working Group between
ISO/TC 207 SC5 and ISO/TC323 JWG14
is also mentioned: ISO WD 59014 - Se-
condary materials: principles, sustai-

Circular economy: concept and application in Latin America and the Caribbean

nability and traceability requirements.
It defines secondary materials as fo-
llows: “Material that has been used
and subsequently processed”. It pro-
vides a framework and guidance for
activities and processes related to the
generation of secondary materials. It
establishes measures to enable tra-
ceability of secondary materials and
unrecovered waste in an organization’s
value chain, and addresses activities
and processes within the formal and
informal sectors to facilitate the transi-
tion from informal to formal operations.

ISO 59004 establishes six principles on which the framework for implementing the cir-

cular economy in organizations is based:

1. Systems thinking. Or-
ganizations apply a long-
term systems perspective
considering the impacts
of interactions between environmental,
social and economic systems, taking into
account the life cycle perspective of their
solutions.

2. Value creation. By re-
generating, retaining or
adding value, organiza-

tions provide effective

solutions by using resources efficien-

22

tly and contributing to meeting society's
needs. They minimize the extraction of
non-renewable resources and manage
renewable resources to regenerate and
enhance value over time.

3. Shared value. Organi-
zations and stakeholders

'@1

collaborate along the va-

-

in an inclusive and equitable manner,

lue chain or value network

for the benefit and welfare of society,
sharing the value created by providing a
solution.



4, Resource availability a-
pproach. Organizations ma-
nage and regenerate stocks
and flows of resources in a
sustainable manner to contribute to their
availability for present and future genera-
tions and continue to regenerate, retain or
add value, while ensuring the quality and

O

manner so that they continue to regenerate,

resilience of ecosystems.

5. Resource traceability. Or-
ganizations manage and track
stocks and resource flows in a
transparent and accountable

retain or add value, while maintaining the

circular flow of resources.

6. Ecosystem resilience. Or-
ganizations develop and im-
[circular]

plement practices

&

and contribute to the regeneration of eco-

and strategies that protect

systems and their biodiversity, taking into
account planetary boundaries.

In summary, the circular economy as a
dynamic economic system is capable of
contributing to the three dimensions of
sustainable development when adding,
retaining or regenerating value at their
respective levels of implementation (mi-
cro, meso and macro). The draft Stan-
dards of the I1SO 59000 series (ISO 59004,
I1SO 59010, 1SO 59020, ISO 59040 and ISO
59014) provide conceptual and practical
guidelines for implementation in organi-

23

zations, regardless of their size, sector or
geographical location.

It is hoped that each country will be able
to appropriate these standards for their
subsequent application, whether in adop-
tion and adaptation, or in the promotion of
new local and international cooperation
projects, business initiatives, planning ins-
truments, national roadmaps, laws, regu-
lations, among others.

7 1S0 59004 (under development).
8 Idem.

N

CARIBBEA

AMER

N

ONOMY N

ULAR



Origins and

development

of the circular

economy

concept

24

Circular economy: concept and application in Latin America and the Caribbean

he concept of circular economy

arises from various currents and

positions from the global north
and south. Among them, the work of the
British Kenneth Boulding (1956), author of
“General Systems Theory: The skeleton of
science”.

He contemplates that any phenomenon is
part of a system and that, at least poten-
tially, it can also be a system in itself.

In this sense, it proposes a classification of
nine levels of systems, ordered from the
lowest to the highest degree of complexity.
[t was on the basis of this theory that the
development of systemic thinking, which
today represents a significant contribution
to scientific knowledge, was built.




This position was taken up years later in
the book “Economics of Natural Resour-
ces and the Environment” by Pearce and
Turner (1990), published by Johns Hopkins
University. They are credited with intro-
ducing for the first time the idea of cir-
cular economy to represent an economic
system where elements of sustainability
are also analyzed. For his part, Walter Sta-
hel (1978), in his article entitled “The Pro-
duct Life Factor”, supports the importance
of applying life extension strategies and
reconditioning to the supply of services
instead of the po- ssession of goods, or
what is now known as “product as a ser-
vice" (PaaS). This is supported in everyday
practices such as: renting vehicles instead
of selling them, reusing clothing or repai-
ring household items.

Between 1972 and 1975, the Latin Ameri-
can World Model was born, promoted by
the Bariloche Foundation of Argentina, as
an alternative response to the study “The
Limits to Growth” (1972) carried out by
the Massachusetts Institute of Technology
(MIT) and supported by the Club of Rome.
This model, with Latin American roots but
global application, postulates that only
radical changes in the social and interna-
tional organization of today's world can
liberate people from backwardness and
oppression.

It is based on equality and the full parti-
cipation of all human beings in social de-
cisions, defining food, housing, education

25

and health as basic needs. The circular
economy is based on collaboration, the
fight against inequalities and inclusion.
Therefore, this model has been analyzed
when developing future works that focus
on social impact without neglecting the
environmental and economic dimensions
of sustainable development.

Similarly, schools of thought were esta-
blished, such as the cradle-to-cradle de-
sign approach of William McDonough and
Michael Braungart; the idea of biomime-
tics presented by Janine Benyus; the in-
dustrial ecology of Reid Lifset and Thomas
Graedel; the natural capitalism of Amory
and Hunter Lovins and Paul Hawkens; the
performance economics of Walter Stahel;
and the blue economy approach, as des-
cribed by Gunter Pauli’

The circular economy opens the way to a
broader debate linked to the concept of
decoupling, which represents the ability
of an economy to grow without correspon-
ding increases in environmental pre-
ssure.’® This is because, by avoiding the
input of new material and energy into pro-
cesses, itreducesenvironmental pressure

in the life cycle of products (EEA, 2017).

9 Ellen MacArthur Foundation, 2021
10 Harmes-Liedtke, U, Stamm, A. 2021. Green Economy,

Innovation and Quality Infrastructure: A baseline study
about the relevance of quality infrastructure for inno-
vations in the green economy in Latin America and the

Caribbean. Braunschweig: PTB



However, this decoupling can be relative
or absolute. Jackson (2009) highlights the
importance of differentiating between the
two terms, denoting that relative decou-
pling is one that refers to a decrease in
resource and emissions intensity per unit
of economic output. Resource impacts fall
relative to gross domestic product, which
may still be increasing. Absolute decou-
pling, on the other hand, corresponds to
a situation in which resource impacts de-
crease in absolute.

Against optimistic positions that use the
term decoupling as an escape route from
the growth dilemma, Jackson (2009) argues
that there is sufficient evidence to support
the presence of relative decoupling in glo-
bal economies and that evidence of abso-
lute decoupling is harder to find.

Now, Blomsma and Brennan (2017) state
the importance of conceiving the circu-
lar economy as a framework concept or

11 Umbrella concepts consist of creating a relationship
between pre-existing concepts that were previously
unrelated, or unrelated in the way that concept pro-

characteristic according to (Blomsma, F., Brennan, G.,
2017).

12 Blomsma, F., Brennan, G. 2017. The Emergence of Cir-
cular Economy: A New Framing Around Prolonging Re-
source Productivity. Journal of Industrial Ecology, UK.

13 Carson, R. 1962. Silent Spring. Boston. Houghton Mi
fflin Company.

14 The report “Our Common Future” (1987) defines sus-
tainable development as development that meets
present needs without compromising the ability to
meet the needs of future generations

Circular economy: concept and application in Latin America and the Caribbean

umbrella' from the notion of Hirsch and
Levin (1999) to understand its role in the
current debate on waste and resource
management. The same by the Interna-
tional Reference Center for the Life Cycle
of Products, Processes and Services (Cl-
RAIG, 2015), which assumes the circular
economy as a conceptual umbrella.

With the purpose of supporting these
considerations, the periods of conceptual
development of the circular economy are
presented:'

Preamble period: 1960-1985. This first
period paid special attention to both indus-
trial and municipal end-of-life processes
and their impact on the environment. The
publication of the book "Silent Spring”
stands out and, with it, the formation of
the first environmental movements, as
well as currents of thought based on the
impacts produced by the contamination
of water bodies, the indiscriminate use
of pesticides and the demand for correc-
tive measures to be taken by the indus-
trial system. Likewise, the publication of
the report “The Limits to Growth" (Mead-
ows, et al., 1972), derived from the Club of
Rome in the United States and prepared
by the Massachusetts Institute of Techno-
logy (MIT) in the period prior to the oil cri-
sis, sharpened environmental awareness
through the emergence of new platforms,
collectives and organizations that sought
to promote respect for and protection of
natural resources.



Circular

economy 1990 Blue
economy

schools

of thought

Industrial
ecology

1980

Cradle
to cradle

1980

Performance
economy

1976

Regenerative
design

1970

Period of emotion: 1985-2013. Waste is
assumed as a source of value and thin-
king focused on pollution and its impacts
is losing strength. A widely recognized
event during this period was the debate
on sustainable development, an important
catalyst being the report “Our Common
Future” or also known as the Brundtland
Report, published by the United Nations
World Commission on Environment and
Development (1987) in which sustainable
development was recognized as an oppor-
tunity.

Introduced by Robert Frosh and Nicholas Gallopoulos, it
consists of emulating an ecosystem by developing associative
industrial activity. This implies that no company should
operate independently. On the contrary, chains of mutual
collaboration should be generated to achieve a significant
reduction in the impact caused by each one of them.

B. McDonough and M. Braungart reformulated the cradle to cradle
theory and took the idea of completely changing the model of
consumerism (design, create, dispose of) or linear economy to
eliminate waste, give value to it and use renewable energy sources,
mainly the sun.

Walter Stahel showed the importance of a spiral (or circular) economy and
its impact on job creation, economic competitiveness, resource savings
and waste prevention. He was the first to coin the Cradle-to-Cradle (C2C,
also known as cradle-to-cradle) concept in the late 1970s.

John T. Lyle proposed ideas related to the principles of highly sustainable living
based on education, research, demonstration and community outreach.

27

The concept was established by the economist Gunter
Pauli, author of the 1994 book "The Blue Economy".
This school of thought focuses on the recovery

of ecosystems, accessibility and the need to raise
awareness of the importance of the ocean and coastal
resources beyond fishing and tourism.

Period of validity challenge: 2013 to date.
Spaces for discussion and critical thinking
are facilitated to face the challenge of va-
lidity of the concept and, with this, gene-
rate the necessary tools that allow its
application and measurement. This is the
last period of development of the concept,
when the interpretations and diversity
of approaches are most intensely mani-
fested, which implies that the theoretical
or paradigmatic clarity on the concept of
circular economy has not yet emerged. An
example of this is to distinguish between
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recycling, down-cycling and cascading,
there are no well-established means to
differentiate between these strategies
guantitatively or conceptually. However,
circular metrics are already being pro-
posed (EMF 2015 and Granta 2015; Linder
et al. 2017), leading different assessments
to be incomparable.”™

Figure 3 illustrates a timeline correspon-
ding to the periods of development of the
circular economy concept, as well as the
periods ahead. The transition between
each period is represented as a gradient
because no single event can be identified
as causing the transition and because the
exact times differ in each region.'

Particularly in Latin American and Cari-
bbean countries, public policies, roadmaps,
economic incentives, projects, regulations,
among other instruments developed, are
focused on recycling. Although it repre-
sents a strategy within the circular econo-
my, it is not everything, so the actors in-
volved in the system - governments, public
policy makers, companies, entrepreneurs,
startups, foundations, academia, cham-
bers of industry and commerce, quality

infrastructure organizations, internatio-

15 Blomsma, F, Brennan, G. 2017. “The Emergence of
Circular Economy: A New Framing Around Prolonging
Resource Productivity”. Journal of Industrial Ecology,
UK

16 Idem

17 Idem
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nal cooperation, financial system, among
others - need to articulate and strengthen
existing efforts towards the life cycle pers-
pective and the systemic approach.

In order to guide the development of the
concept and application of the circular
economy from a systems perspective, it is
necessary to analyze the contribution that
industrial ecology and its integration with
other disciplines such as law, ethics, eco-
nomics and sociology can offer. (Hoffman,
2003) argues the importance of having a
broader spectrum of analysis.

Studying the behavior of life extension
strategies and circularity strategies in ge-
neral supports this purpose when evalua-
ting cases where two or more different
strategies work together in sequence or in
parallel. For example, how recycling and
reuse could generate synergies.” This will
also represent an input in the process of
harmonizing circular economy frameworks.

And in relation to this development des-
cribed above, like any other system, it will
constantly evolve, seeking that the current
and future currents of thought are trans-
ferred to action and that we see them a-
pplied in our daily activities, design, pro-
duction and community life.

In the book “Designing Regenerative Cul-
tures”, (Wahl, 2021) he raises the need to
reflect while we ask ourselves about the
what, the how, the when and the where;



m Periods of development of the circular economy concept

PREAMBLE EXCITEMENT

VALIDITY ADDITIONAL
CHALLENGE WORK

T T T

R '

1960 1970 1980 1990 2000 2010 present time
@ Scope of frame (’) Scope of frame
Production & end-of-life. Complete life-cycle.

@ Purpose @ Purpose

Reduce landfilling + improve

Reduce wastefulness & source of raw materials +

well-being of humans and create environmental, social and economic win-wins.

environment.

Product cascades, waste-to-

f'l RLESs in service of purpose r’l RLESs in service of purpose
Product-service systems (with associated repair,

energy, recycling, composting. refurbishment, upgrading, remanufacturing and
product longevity), reuse, recycling, urban mining.

Note. This figure shows the periods of development of the circular economy concept. Adapted from "The Emergence of
Circular Economy: A New Framing Around Prolonging Resource Productivity” (p. 607), by Blomsma, F. and Brennan, G.,

2017, Journal of Industrial Ecology, UK.

about this individual and collective trans-
formation so necessary to co-create a
prosperous future and learn to transcend
and integrate our differences from critical
thinking.
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Finally, we emphasize the importance of
collaboration among system actors for
the journey towards regenerative and
inclusive economies to enable this trans-
formation.
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Regional
context of
the circular
economy

Circular economy: concept and application in Latin America and the Caribbean

n recent years, the development of re-
gulations and planning instruments on
circular economy in countries such as
Chile",
Costa Rica??, Peru?® and Dominican Repu-

Colombia', Ecuador?®, Mexico?,
blic?4, the development of projects from the
business sector that support local produc-
tion, the creation of clusters, programs to
support the entrepreneurship ecosystem
and research initiatives, have given rise to
greater attention to this issue that quickly
leads to transformation processes in the

agendas of cities and regions.

Despite these important initiatives, there
is still a trend in the region associated

In 2018, Colombia presented the National Circular
Economy Strategy. This was promoted by the Ministry
of Environment and Sustainable Development and had
the participation of productive sectors, academics,
citizens, entrepreneurs and civil society organizations.
This strategy is currently being implemented through
the operation of Working Groups organized by theme,
which facilitate communication, articulation of actions
and monitoring of progress.

In 2021, Chile developed a Roadmap for a Circular Chile
by 2040 with the participation of a Strategic Committee
made up of representatives from the public and private
sectors, civil society and academia, as well as an Inter-
national Advisory Committee that actively accompa-
nied the process. The vision of this instrument is that by
2040, the regenerative circular economy will drive Chile
towards a sustainable, fair and participatory develop-
ment where the focus is on the welfare of people.

20 In Ecuador, the Circular Economy Pact was signed in
2019. From this basic instrument, the preparation of
the White Paper on Circular Economy was promoted.
On July 6, 2021, the Organic Law of Inclusive Circular
Economy was enacted and its general regulations are

currently in the process of approval.

At the local level, the Government of Mexico City pre-
sented the Mexico City Action Plan for a Circular Eco-
nomy. And in 2021, the General Law of Circular Econo-
my was enacted.

22 In 2020, Costa Rica approved the National Bioecono-
my Strategy, which proposes an economy based on
knowledge, competitiveness, the application of the
principles of a circular bioeconomy and the decarbo-
nization of production and consumption processes
The National Circular Economy Strategy is now in the
process of being drafted.

23 In 2020, Peru approved the roadmap towards a cir-
cular economy in the industrial sector. It was driven
by the Ministry of Production and the Ministry of Envi-
ronment in coordination with the industrial sector and
stakeholders.

24 In 2020, the Dominican Republic enacted the General
Law on Integrated Management and Co-processing of
Solid Waste.

N. Mulder and M. Albaladejo. 2020. International Trade
and the Circular Economy in Latin America and the
Caribbean. International Trade Series, No. 159 (LC/
TS.2020/174), Santiago, Economic Commission for
Latin America and the Caribbean (ECLAC).



with traditional waste management. This
can be reinforced from a life cycle pers-
pective and address the development of
all sectors involved in the circular econo-
my (construction, finance, textiles, energy,
built environment, etc.).

Circularity also saves costs, promotes the
development of new business models and
helps to preserve raw materials that are
finite resources. This reduces supply dis-
ruptions and thus ensures their long-term
use by economies.?®

Examples of circular economy instruments developed in Latin

America and the Caribbean

M Legislation (laws,

regulations or others). Dominican Republic
M Tools and instruments * General Law.of
planning (strategies Comprehensive Management
national leaves route and Solid Waste
plans or programs). Co-processing (2020)
Mexico

» Mexico City Action Plan for a circular
economy (2019)

» General Law of Circular Economy
(2021)

Costa Rica

+ National Bioeconomy Strategy
(2020)

- National Economy Strategy
Circular (developing)

Ecuador

—&

« Pact for the Circular Economy (2019)

« Circular Economy White Paper (2021)

- Organic Law of Circular Economy
inclusive (2021)

+ National Circular Economy Strategy
(developing)

Peru

I
/ Colombia
- National Circular
e

Economy Strategy
(2018)

* Roadmap towards a Circular Economy
in the Industry Sector (2020)

Source: own elaboration, 2022.
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Chile
» Roadmap for a Circular
Chile by 2040



4.8

million jobs would
be created by the
circular economy

in Latin America
and the Caribbean
by 2030.

Source: International Labor
Organization (ILO, 2018).

In economic terms, it is estimated that the
different transformation strategies to the
circular economy can generate net be-
nefits such as GDP increases of between
0.8% and 7%, job growth of between 0.2%
and 3% and carbon emission reductions of
between 70% and 85%.%

The circular economy has the potential
to drive reindustrialization by promoting
sectors such as the valorization of se-
condary raw materials, repair, recondi-
tioning and remanufacturing, services and
the solidarity economy. It brings value to
local economies by supporting the deve-
lopment of new skills, generating new jobs
and promoting exchanges between com-
panies and the building of synergies?.
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Although micro, small and medium-sized
enterprises (MSMEs) represent the majo-
rity of the industrial fabric and create most
jobs, their productivity is extremely low
compared to that of large organizations.
To address this situation, the region must
develop productive chains composed of
different sizes of companies. The purpose
should be to boost job creation and wages
as a way of reducing the heterogeneity of
their economies.

the
these companies, particularly in their ex-

Promoting internationalization of
port activities, contributes to improving
the productivity and labor conditions of

their workers (ECLAC, 2022).

Specifically for Latin America and the Ca-
ribbean, the International Labor Organiza-
tion (ILO) projects that, together with the
energy transition in the region, which is
expected to generate more than one mi-
llion jobs by 2030, the circular economy
would create a net total of 4.8 million jobs
in the region by 2030.28

26 EllenMacArthur Foundation. 2015. Delivering the Cir-
cular Economy: A Toolkit for Policymakers.

N. Mulder and M. Albaladejo. 2020. International Trade
and the Circular Economy in Latin America and the
159 (LC/
TS.2020/174), Santiago, Economic Commission for
Latin America and the Caribbean (ECLAC).

ILO. 2018. Laboursituation in Latin America and the
Caribbean). Available at: https://repositorio.cepal.org/
bitstream/handle/11362/44186/1/51800885en.pdf

27

Caribbean. International Trade Series, No

28



Vision of

the circular
economy:
opportunities
and challenges

— ollowing the conceptual development
—— of the circular economy parallel to

the frameworks for action in the te-
rritories, different currents of thought have
been identified in the Latin American and
Caribbean scenarios. For example, Ecua-
dor, Peru and Bolivia have appropriated
from the regulatory framework the ideolo-
gy and vision of “good living” sumak kawsay
or “living well” sumag gamana.

In it, Mother Earth (Pachamama) is recog-
nized as a collective subject from a plu-
ralistic approach that seeks to promote
balance between societies and between
human beings and nature, without con-
ceiving any of the parties as subordinate
to the other.
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However, it is necessary to go beyond the
rhetoric established in the regulations
or ideological considerations in order for
these indigenous peoples and communi-
ties in the region to acquire genuine re-
presentation in the political, economic and
social spheres. This would allow them to
claim their rights and join forces with the
actors of the system for the co-construc-
tion of State agendas -for example, the cli-
mate agenda- that would allow the deve-
lopment of collective solutions.

In line with these challenges, the Circular
Economy Coalition in Latin America and
the Caribbean was officially established
on February 1, 2021. It is coordinated by
the United Nations Environment Progra-
mme (UNEP) and led by a Steering Co-
mmittee made up of four high-level go-
vernment representatives, who will exer-
cise these functions on a rotating basis
starting with Colombia, Costa Rica, Do-
minican Republic and Peru for the period
2021-2022?°. The coalition also has stra-

https://coalicioneconomiacircular.org/estructura-de-
gobernanza/ (Accessed March 11, 2022)

Circular Economy Coalition in Latin America and the
Caribbean (2022). Circular Economy in Latin America
and the Caribbean: A shared vision. 2022.

ldem

Schroder, P. (2020), "Promoting a just transition to an
inclusive circular economy”, London, Chatam House
https://www.chathamhouse.org/2020/04/
promoting-just-transition-inclusive-circular-economy

[online]

Circular Economy Coalition in Latin America and the
Caribbean (2022). Circular Economy in Latin America
and the Caribbean: A shared vision. 2022.

34

Circular economy: concept and application in Latin America and the Caribbean

tegic partners such as the Inter-American
Development Bank, the Climate Technolo-
gy Center and Net-work (CTCN), the Ellen
MacArthur Foundation, the Konrad Ade-
nauer Foundation, the Platform for Acce-
lerating the Circular Economy (PACE), the
United Nations Environment Programme,
the World Economic Forum (WEF) and the
United Nations Industrial Development
Organization (UNIDO).

Since its creation, the Circular Economy
Coalition has facilitated the creation of
spaces for raising awareness, gathering
updated data and defining key sectors
(plastics, cities and construction; electro-
nics, food and agriculture, industrial sym-
biosis and tourism).

Of particular note is the recent publication
of the circular economy vision for the Latin
American and Caribbean region. It aims to
inspire and create a common direction for
the region’s stakeholders - governments,
businesses, financiers, civil society, re-
searchers and others - to follow towards
sustainable development.

This shared vision denotes that the circu-
lar economy is about:*

« Transformation and systemic change.
It offers a new model of economic de-
velopment that works for and with cli-
mate and biodiversity, and is increas-
ingly driven by renewable energies and
materials.


https://coalicioneconomiacircular.org/estructura-de-gobernanza/
https://coalicioneconomiacircular.org/estructura-de-gobernanza/
https://www.chathamhouse.org/2020/04/promoting-just-transition-inclusive-circular-economy
https://www.chathamhouse.org/2020/04/promoting-just-transition-inclusive-circular-economy

* Prosperity, well-being and long-term
resilience. They are key to SDG-aligned
economic recovery and development
that supports ecosystem well-being
and regeneration.

* Diversity and inclusion. Mimics eco-
logical systems, where all parts are
crucial to the success of the whole sys-
tem and are valued for their function.

* Innovation and heritage. It is based on
new knowledge and technologies, on
indigenous cosmovision and skills, and
on formal and informal experiences
from all corners.

In practice, the transformation of pro-
ducts and materials in the main produc-
tive sectors is reflected in the following
actions: creating opportunities for local
value chains to circulate products and ma-
terials at their highest value; strengthe-
ning the manufacturing base through
circular economy-based production and
design approaches; supporting the recy-
cling system to create a market for higher
value secondary material; and creating
decent jobs and business innovations in
the region.®

Regarding the creation of decent jobs es-
tablished in SDG 8, and in line with the rea-
lities of Latin America and the Caribbean,
Schroder (2020) argues that more specific
support measures will be needed to for-
malize informal jobs in sectors such as re-
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cycling and waste management and thus
transform them into decent jobs.®?

For this purpose, the direct role of local
governments in coordination with industry
and civil society is fundamental to support
waste pickers or recyclers in the stages
of organization, development of new hard
and soft skills, formalization and social
and economic inclusion.

Therefore, durability, reusability, repara-
bility,
compostability and regeneration are key

remanufacturability, recyclability,
words for products and materials circu-
lating within a circular economy in the
region. From food to durable goods, from
plastics to buildings and biomaterials;
products and materials produced locally,
imported or manufactured for export can
become sources of innovation in a circular
economy.®

While recognizing all actors involved in
the circular economy, according to their
assigned competencies and responsibi-
lities, the Circular Economy Coalition in
Latin America and the Caribbean (2022)
assumes public policy makers as the fa-
cilitators of the transition, businesses as
the implementers, citizens and civil socie-
ty as the active participants, and inves-
tors and financiers as key actors for its
large-scale implementation, in a new era
of economic development where the Latin
American and Caribbean region can lead
this process.
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Boosting jobs in the circular economy will require all actors involved to take into account

the growth dynamics of the formal and informal economies,

in the Latin American context.

However, for this regional vision to be imple-
mented in the different territories and levels
of implementation of the circular economy,
it is necessary to promote effective spa-
ces for dialogue, establish multi-stakehol-
der collaborations for future projects that
respond to the reality and needs of each
country, promote the creation of green busi-
nesses** and encourage the articulation of
value chains, paying special attention to the
most disadvantaged links for the creation
of social value. All of the above, taking into
account the growth dynamics of the for-
mal and informal economies, especially

the latter being predominant

the latter, which is predominant in the Latin
American context.

Proof of this is the partial reactivation of
labor markets in Latin America and the
Caribbean based, to a large extent, on in-
formal work. Unemployment would fall
from 10% to 9.3% in 2022 and to 8.8% in
2023.3 Therefore, in the current context of
COVID-19, various international organiza-
tions have issued a call to action so that
the countries of the region recognize the
transition to fairer and more resilient so-
cieties as a priority.



An important step towards strengthening
the vision of the circular economy in the re-
gion is the Bridgetown Declaration®** signed
in 2021. Among its main agreements is the
recognition of the 2030 Agenda and the
Sustainable Development Goals as funda-
mental roadmaps to achieve sustainable

development in its economic, social and
environmental dimensions. It also empha-
sizes the importance of international and
regional cooperation to mitigate coun-
tries’ vulnerabilities, foster resilience and
maximize opportunities for sustainable
development.

34 In Latin America and the Caribbean, the just transi-
tion agenda to promote green jobs has been promo-
ted since 2008 with the publication of the ILO global
report "Green Jobs: towards decent work in a sus-
tainable, low carbon world", in coordination with the
United Nations Environment Program, the Interna-
tional Organization of Employers and the Internatio-
nal Trade Union Confederation. This agenda is gaining
ground thanks to the creation of networks, know-

ledge centers, publications and technical support in
countries such as the Dominican Republic, Brazil,
Chile, Uruguay and Panama.

35 ILO, 2022.

36 In February 2021, the environment ministers of La-
tin America and the Caribbean signed the Bridgetown
Declaration, in which they committed to promote a
reactivation based on social inclusion, low-carbon
economies and sustainable use of resources
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What is quality
infrastructure?

Marban, R. (2007
quality challenge: A national quality infrastructure,
Physikalisch-Technische Bundesanstalt (PTB)

37 Sanetra, C, /). Facing the global

Quality infrastructure in the Latin American and Caribbean region

uality infrastructure must be re-
cognized as part of the country’'s
entire infrastructure, with the

same level of importance as roads and
highways, schools, basic medical ser-
vices, etc. Without quality infrastructure,
development and competitiveness are
not possible.?’

The International Network for Quality In-
frastructure (INetQl) defines quality infras-
tructure as follows:

“The system comprising the organi-
zations (public and private) together
with the policies, relevant legal and




regulatory framework and practices
necessary to support and improve
the quality, safety and environmental
soundness of goods, services and pro-
cesses. Quality infrastructure is ne-
cessary for the effective functioning
of domestic markets, and its interna-
tional recognition is essential to enable
access to foreign markets. It is a fun-
damental element in promoting and
sustaining economic development,
as well as environmental and social
well-being. It is based on metrology,
standardization, accreditation, confor-
mity assessment and market survei-

llance (in regulated areas)”.®
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Quality infrastructure contributes to po-
licy objectives in areas including indus-
trial development, trade competitiveness
in markets, efficient use of natural and
human resources, food safety, health, the
environment and climate change.

It offers a complete package that addre-
sses the needs of citizens, customers and
consu- mers, businesses and other orga-
nizations offering products and services.

Three pillars of the quality infrastructure
are recognized: standardization, metro-
logy and accreditation. The following sec-
tions detail the framework for the appli-
cation of these pillars and the so-called
conformity assessment (also part of the
quality infrastructure).®®

A reliable quality infrastructure system
depends on effective interactions among a
series of initiatives, institutions, organiza-
tions, activities and people.

It usually includes a National Quality Policy
and institutions to implement it, a regula-
tory framework, quality service providers,
businesses, clients, and consumers (which

38 https://www.inetqi.net/documentation/quality-infras
tructure-definition/ (Accessed March 5, 2022 and
translated by the authors)

For the purposes of this study, conformity assessment
is included as a component of the quality infrastruc-
ture, although it is not recognized as being one of the

three traditional components.


https://www.inetqi.net/documentation/quality-infrastructure-definition/
https://www.inetqi.net/documentation/quality-infrastructure-definition/

I (uality infrastructure in the Latin American and Caribbean region

include citizens as “consumers” of govern-  Figure 4 depicts the relationships in a na-

ment services).* tional quality infrastructure system:

Representation of the interrelationship between the components
Ml of a national quality infrastructure system

//" Services of

|
ﬁﬁl 2

- infrastructure
of quality
: * Promotion Enterprises

m "" m — of the quality - Update of Consumers

— Institutions * Assessment products and * Awareness
Governance of infrastructure conformity services in raising
* Regulatory framework J of quality * Essays companies + Capacity
+ PQuality politics + Standardization « Certification * Specialization building

* Metrology ans inspection * Development of

* Calibration and the value chain

verification

* Accreditation

Services of
infrastructure
of the quality

Source: United Nations Industrial Development Organization, 2017.

40 United Nations Industrial Development Organization. 2017. Quality infrastructure of the Americas: strategic roadmap

Vienna, Austria
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Quality infrastructure institutions and
their national competencies are usua-
lly defined by law. Some countries in the
region have a Quality Infrastructure Law
(Costa Rica, Mexico) and others have a
National Quality Policy (Trinidad and To-
bago, Antigua and Barbuda, Suriname,
Dominican Republic, St. Kitts and Nevis,
Grenada, among others). Through these
instruments, governments direct the de-

velopment of quality infrastructure.

They are dynamic systems, as they em-
phasize the performance of the compo-
nents and how they interact with each
other to provide results that are greater
than what could be achieved by the com-
ponents or parts working individually.

Conformity Assessment Bodies (CABs),
which include testing and calibration labo-
ratories, certification, verification and ins-
pection bodies, work on the basis of har-
monized international standards, ensure
the traceability of measurements within
the framework of the International System
of Units, demonstrate their independence,
impartiality and technical competence
through accreditation, and are also ser-

vice providers of the quality infrastructure.

To this must be added the promotion of
quality thinking and the training or sensiti-
zation of the actors in the system.

These services not only serve to support
companies in a specific sector, but can be
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beneficial for many actors and companies
in different sectors. This is why, although
the initiative to develop a certain quality
infrastructure service may be driven by a
particular sector, it may also have effects
on other sectors (ECLAC, 2012).

Finally, the users of the national quali-
ty infrastructure system are businesses
and consumers. For example, throughout
their supply chains, companies use certi-
fications to demonstrate the conformity of
their products and services with customer
requirements, they also demonstrate to
government agencies that their products
and services comply with technical regu-
lations on safety, health and environmen-
tal protection. This applies to both exports
and the domestic market.

Companies also benefit from the know-
ledge contained in the standards. Mana-
gement system certifications also pro-
vide platforms for operational and social
innovation.

The beneficiaries of the entire quality im-
provement system are the consumers, as
they are provided with safe and safe quali-
ty products and services.

For the system to work, it is important
that consumers are informed and aware
of the quality labels, requirements and
characte- ristics of the products or ser-
vices and make their purchasing decisions
accordingly.



To illustrate the target groups*' present in
a quality infrastructure, the following are
mentioned:

e Companies and producers in agricul-
ture, forestry, fishing, handicrafts and
commerce, who benefit from a co-
mmercial sector regulated by reliable
quality infrastructure services.

¢ Small and medium-sized companies
that, unlike large companies, do not have
their own calibration and testing capa-
bilities and can rely on the su-pport of
central entities in the quality infrastruc-
ture. A key factor is that this allows them
toincrease sales of their products by be-
ingable to show proof of their quality.

« Domestic trade and exports/imports,
which require testing services for e.g.
quantity or quality inspections or verifi-
cations.

« Regulators, who can rely on this infras-
tructure and thus avoid duplication of
facilities and services, particularly in
countries with limited resources.

* Research and development in compa-
nies, as they will have better access to
all quality assurance components.

< Scientific and academic community,
which relies on reliable and interna-
tionally recognized measurements and
test procedures.
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« Financial institutions, which will be
more inclined to grant loans to com-
panies capable of showing quality cer-
tifications.

¢ Insurance companies, which could offer
better premiums to those who meet
quality standards.

e Arbitration bodies for commercial dis-
putes, both national and international.

In short, the target group, in addition to
the aforementioned actors, is the general
population, which participates openly and
has an impact on the dynamics of the la-
bor market.

Now, when it comes to global collabora-
tive relationships established between
organizations such as I1SO, IEC and ITU
(international standards bodies), IAF and
ILAC (international accreditation collabo-
rations) and BIPM and OIML (international
metrology organizations), at the regional
level there is Quality Infrastructure Coun-

cil of the Americas (QICA).

QICA promotes mutual collaboration and
the exchange of experiences* to deve-

Sanetra, C., Marban, R. (2007). Facing the global quality
challenge: A National Quality Infrastructure, Physika
lisch-Technische Bundesanstalt (PTB)

42 United Nations Industrial Development Organization
2017. Quality infrastructure of the Americas: Strategic
Roadmap. Vienna, Austria



lop projects, share information, promote
training activities and stimulate multi-
functional development through its mem-
bers such as the Pan American Standards
Commission (COPANT), the Inter-Ameri-
can Metrology System (SIM) and the In-
ter-American Accreditation Cooperation
(IAAC). These, in their synergistic relation-

ship, contribute to the work of internatio-
nal organizations and, in turn, coordinate
activities and initiatives with organiza-
tions at the national level (ONN, ONA, INM).

The following figure depicts the collabo-
rative relationships at their different le-
vels of intervention:

Collaborative relationships between quality infrastructure
organizations at national, regional and global levels

GLOBAL

International
Standarization Bodies
(IS0, IEC, ITU
and others)

¥ COPANT
v

NSB

REGIONAL
(¢][0d.)

International
accreditation
collaborations
(IAF, ILAC)

NATIONAL

INM

International Metrology
Organizations
(BIPM, OIML)

Source: UNIDO, 2017.
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Responsible purchasing seeks to integrate social, econor

environmental EJF:,F,\,CJ[F; into TJUFChdSH‘\q decisions.

This cooperation at the national, regional
and global levels benefits all countries in
terms of alignment with international stan-
dards and conformity assessment pro-
cesses, including measurement services. It
grants greater confidence regarding com-
pliance with requirements in products and
services-which makes them more compe-
titive and organizations more sustainable-,
increased access to international markets
and improved quality of products and ser-
vices available to citizens (UNIDO, 2017).

International technical cooperation and
the exchange of experiences between

nic and

countries and stakeholders strengthen
the implementation of quality infrastruc-
ture. This creates new links that facilitate
support opportunities such as, for exam-
ple, access to external technical expertise,
mutual support in the design of public
policies or national strategies, and easy
access to information, among others. In
consideration of the complementarity that
exists between the quality infrastructure
systems and the circular economy, as well
as various milestones that have driven the
work towards sustainable development,
this interrelationship over time is denoted
(see Figure 6).



m Milestones of joint work between quality infrastructure
and the circular economy

1971

First two ISO
Environmental
Technical
Committees for
air and water

.

1987
Brundtland Report and
Montreal Protocol

Launch of the ISO 9001:1987
Quality Management
Systems Standard

2011

Launch of the Energy
Management Systems (EMS)
Standard IS0 50001:2011

/ \ 201

Inter

1989
Basel Convention

Hazardous
waste disposal

1988

The Intergovernmental
Panel on Climate Change

1992

Earth Summit
in Rio de
Janeiro
Agenda 21

1996

(IPCC) is formed Launch of the

Environmental

Management
Systems

Standard (EMS)
1ISO 14001:1996

1999 1997
United Nations First version of ISO 14040
Global Compact Environmental management
Movement that Life cycle analysis

coordinates efforts

of companies
P Kyoto Protocol

Principles and frame of reference

9 Greenhouse gases

? 2 Y Conformation of the

national Committee

ISO/TC 323 Circular Economy

2021 2022
2015 i
' London Declaration UNEP50
Paris Agreement: . Nairobi
195 countries adopt 150 Gener:?\l Assemt.)ly. historic
the firts legally Climate Action agreement
binding global Glasgow COP26 on plastic
climate agreement Results achieved from ;
pollution

the Paris Agreement

Source: Harmes-Liedtke, U. 2022.
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3.1.1 Standardization

Standardization is a component of the qua-
lity infrastructure that promotes the use of
technical standards. These are documents
that establish requirements, specifications,
guidelines or characteristics that can be
used to ensure, on a consistent basis, that
a product, process or service is suitable for
its intended use or purpose.

They are established by consensus among
interested parties, are approved by recog-
nized standardization bodies, are available
to the public and are used in the evaluation
of products, processes or services.

For companies, they are strategic tools
that reduce costs by minimizing waste and
errors and increasing productivity. They
also help them access new markets, level
the playing field for developing countries
and facilitate free and fair trade.

In terms of their nature, international
standards and most national standards
are implemented on a voluntary basis by
organizations. Technical regulations are
approved by governments and are man-
datory in nature. It is good practice to take
existing standards into consideration as
a basis for the development of technical
regulations.

This prevents technical regulations from
imposing technical barriers to trade and
unnecessary restrictions on companies.
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In this regard, the World Trade Organiza-
tion (WTO) established the Agreement on
Technical Barriers to Trade (TBT Agree-
ment). Its objective is to ensure that tech-
nical regulations, standards and con-
formity assessment procedures are not
discriminatory and do not create unnece-
ssary obstacles to trade. At the same time,
it recognizes the right of WTO members to
apply measures to achieve legitimate re-
gulatory objectives, such as the protection
of human health and safety or the protec-

tion of the environment.

The TBT Agreement strongly encourages
members to base their measures on in-
ternational standards as a means of facili-
tating trade. The transparency provisions
of the agreement are intended to create a
predictable trading environment.

As for private norms and standards, with-
in the WTO TBT agreement there is a
Code of Good Practice for the elaboration,
adoption and application of standards. It
is developed with the participation of all
interested parties by the International Or-
ganization for Standardization (ISO) and
its regional and national member organi-
zations.

In addition, there are private standards
developed by private companies and asso-
ciations (Potts et al., 2014). This group

also includes sustainability standards.



Review of quality management

standards.

The challenge is to make both systems
of standards compatible, to balance the
cost-benefit ratio and to generate confi-
dence in the whole system (ISO, 2011).

It should be noted that the efficient
and reliable operation of production
systems implies compliance with the
norms, standards and/or regulations
pertinent to the needs of each country
or region.
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3.1.2 Metrology

The International Bureau of Weights
and Measures (BIPM), through the Joint
Committee for Guidelines in Metrology
- Working Group 2 (JCGM/WG2), defines
metrology in the International Vocabu-
lary of Metrology (VIM) as the science of
measurements and their applications*. It
encompasses all types of measurements
with any level of uncertainty in any field
of science and technology.

Metrology considers three fundamental
activities:

< Definition of internationally accepted
units of measurement for all quanti-
ties subject to measurement.

» Realization of these units of measure-
ment in practice. That is to say, defini-
tion of the experiences through which
the unit in question or a multiple or
submultiple is obtained as a result.

* Dissemination of units of measure-

ment through uninterrupted and
documented chains of comparisons
(made through measurements) that
link the results of a measurement,

in particular with the internationally

43 International Vocabulary of Metrology - Fundamental
and General Concepts and Associated Terms (VIM)
Spanish translation of VIM-3rd. 2008

CARIBBEAN

~

AND THE

CA

AMER

LATIN

I'N

ECONOMY

AR

RCU

C

FOR THE

NFRASTRUCTURE



recognized reference for the quantity in-
volved in the measurement made. Each
of the measurements in the chain must
have a given uncertainty. This chain is
known as metrological traceability.

A national metrology system is divided
into three fields:

Scientific metrology

Is responsible for the

definition and reproduc-

tion of measurement

units through research for the develop-
ment of new measurement methods, the
creation of measurement standards, and
the transfer of the traceability of these
standards to users and society. The Na-
tional Metrology Institute (NMI) is respon-
sible for this task in each country. The
competence of an NMI to provide reliable
measurements with established levels of
uncertainty is recognized by other NMls in
the world through the so-called Interna-
tional Committee of Weights and Measures
Mutual (CIPM

MRA), in cases where the NMI in question

Recognition Agreement
is a signatory to this agreement. In this re-
gard, the BIPM maintains a database** of
the metrological measurement and cali-
bration capabilities of national metrology
institutes around the world that have gone
through the recognition process establi-
shed in the CIPM MRA.
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Calibration of measuring instruments
of electrical quantities.

Industrial metrology

It is responsible for pro-
moting confidence in the
measurements made in the different in-
dustrial processes, laboratories and other
organizations. This is done by ensuring the
quality and traceability of these measure-
ments through the periodic calibration
of their measuring instruments against
standards traceable to the International



System of Units (Sl). This confidence is the
basis for improving industrial competitive-
ness, health and safety in a country (re-
liable data generates reliable decisions).
Industrial metrology is generally carried
out in countries by secondary calibration
laboratories. In order for their technical
competence to be recognized internatio-
nally, they must go through an accredita-
tion process.

Legal metrology

legal requirements applied to measure-

Is the part of metrology
related to the activities
that derive from the

ment, units of measurement, measuring
instruments and methods of measure-
ment. They are carried out by the bodies
designated as competent in each country.
It is the responsibility of governments to
protect the rights of citizens with regard
to commercial transactions and health is-
sues. The measuring instruments involved
in these aspects are involved through re-
gulations that are approved for each type
of instrument at the national level (regu-
lated instruments). For the establishment
of the national measurement system, the
National Metrology Institute (INM) is res-
ponsible for maintaining, developing and
disseminating measurement standards
and metrological knowledge in each coun-
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try. They provide calibration services to
secondary calibration laboratories and
other organizations responsible for legal

metrology.*®

Metrology, in any of its fields of action, en-
sures technical certainty and confidence
that products or services immersed in lo-
cal and global value chains comply with
established quality requirements. This is
achieved through reliable measurements of
parameters that ensure such compliance.

Metrological traceability of measurements
to the International System of Units is a
fundamental requirement of a number of
ISO/CASCO and other ISO standards, such
as IS0 9001 and product standards.*

44 https://www.bipm.org/kcdb/
45 United Nations
2017. Quality infrastructure of the Americas: Strategic

ndustrial Development Organization.

\

Roadmap. Vienna, Austria
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3.1.3 Accreditation

ISO/IEC 17000:2020 defines accreditation
as the “third party attestation related to
a conformity assessment body, which
conveys formal demonstration of its com-
petence, impartiality and consistent ope-
ration in the performance of specific con-
formity assessment activities".*’

As mentioned at the beginning of this
chapter, CABs are testing laboratories,
calibration laboratories, medical laborato-
ries, reference material producers, profi-
ciency testing providers, and certification
and inspection bodies whose purpose is
to demonstrate compliance with specified
requirements relating to a product, pro-
cess, system or organization.

Within this framework, accreditation is
assumed by the Accreditation Bodies
(AB) which, depending on their scope and
country interests, can have international
recognition through Multilateral Recog-
nition Agreements (MLA) with other AB
within the frameworks of the Internatio-
nal Accreditation Forum (IAF)“® and Mutual
Recognition Agreements (MRA) in the In-
ternational Laboratory Accreditation Fo-
rum (ILAC).*

These recognitions operate through re-
gional cooperations such as IAAC, EA,
APAC, among others. The international
recognition of accreditation scopes is an
effective instrument that facilitates com-
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IAAC General Assembly held
in Mexico City in 2019.

mercial exchange between countries,
since, with a single demonstration of com-
pliance with product or service require-
ments in one country, the recognition of
compliance is assured in the countries

that have MRA signatory organizations.

MRAs established between IAF and ILAC
members foster collaboration to improve
accreditation and conformity assessment
globally. They reduce risk to business, re-
gulators and the consumer, ensure that
accredited services can be trusted, make



it easier for governments to further deve-
lop or improve trade agreements, and
support freedom of global trade by remo-
ving unnecessary technical barriers.

Accreditation also coordinates efforts with
standardization and metrology. IAF and
ILAC work closely with the international
institutions for standardization and me-
trology, such as ISO and BIPM. At the re-
gional level, IAAC collaborates closely with
its counterparts in the regional quality in-
frastructure: COPANT and SIM.

It should be noted that conformity assess-
ment standards and their interrelationship
with the quality infrastructure in general
have contributed significantly to sustaina-
ble development. For example, in defining
procedures for determining the conformity
of products, processes and systems. They
will continue to play a role in facilitating the
achievement of SDG 9 on industry, innova-
tion and infrastructure and the rest of the
SDGs of the 2030 Agenda.

There is a growing awareness of the role
of conformity assessment standards for
most of the SDGs in helping to determine
the extent to which all relevant sustain-
ability stakeholders are achieving their
stated goals and objectives.

The balanced implementation and efficient
operation of standardization, metrology,
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accreditation and conformity assessment
in each country promotes quality and
competitiveness and, consequently, faci-
litates integration into the different value
chains.

47  https://www.iso.org/obp/ui/#iso:std:iso-iec:17000:ed

-2:v2:en
48 https://iaf.nu/en/home/
49 https://ilac.org/
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Regional

context

of the quality

infrastructure

Quality infrastructure in the Latin American and Caribbean region

ll countries in Latin America and

the Caribbean have at least one

agency responsible for at least one
of the three pillars of quality infrastruc-
ture. And almost all countries in the region
have agencies responsible for each of the
three pillars.

These institutions are organized at the
regional level in three specialized organi-
zations: COPANT for standardization, IAAC
for accreditation and SIM for metrology.

Together, national agencies form a na-
tional quality infrastructure system linked
through cooperation to contribute sig-
nificantly to building confidence in inter-
national action. In this way, regional or-
ganizations provide mechanisms for the




recognition of accreditations between

countries, for the harmonization of stan-

dards, for traceability and recognition of

measurements.

The functions of each of the international
and regional quality infrastructure orga-
nizations, as well as others involved, are
described below:

Table 1 Main functions of international and regional organizations
: of quality infrastructure

Cl component

Accreditation

Organization

IAF
(International
Accreditation
Forum)

Main functions

The International Accreditation Forum (IAF*) is an inter-
national organization comprised primarily of national
accreditation bodies from around the world covering
the scope of accreditation of certification, verification
and validation bodies. Those members that have re-
ceived peer evaluations and have been determined to be
competent and reliable sign the Multilateral Recognition
Agreement (MLA). The MLA assures and commits the
signatories to recognize the accreditation certificates of
the other signatories and, with it, the certificates issued
by the Conformity Assessment Bodies accredited by all
signatories.

The MLA is administered by the IAF and relies on re-
gional bodies such as the IAAC.

ILAC
(International
Laboratory
Accreditation
Cooperation)

The International Laboratory Accreditation Cooperation

(ILAC)

is an international organization comprised pri-

marily of national accreditation bodies from around the

world

covering the scope of accreditation of calibration,

testing and clinical laboratories, as well as inspection
bodies. Those members that have received peer evalua-
tions and have been determined to be competent and
reliable sign the Mutual Recognition Arrangement (MRA).

The MRA ensures and commits signatories to recog-
nize the accreditation certificates of other signatories
and, with it, the certificates issued by the Conformity
Assessment Bodies accredited by all signatories. The
MRA is administered by ILAC and is supported by re-
gional organizations such as IAAC.
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https://iaf.nu/en/home/
https://iaf.nu/en/home/
https://iaf.nu/en/home/
https://iaf.nu/en/home/
https://ilac.org/
https://ilac.org/
https://ilac.org/
https://ilac.org/
https://ilac.org/
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Cl component Organization Main functions

Accreditation IAAC The Inter-American Accreditation Cooperation (IAAC)
(Interamerican  is a regional organization composed mainly of national
Accreditation accreditation bodies. Among its main functions are to
Cooperation) promote, organize and ensure regional and interna-

tional recognition of the accreditations granted by its
members, as well as to develop accreditation and con-
formity assessment infrastructure in the region.

Note: As well as IAAC acts for the Americas region, there
are other associations for other regions, for example, EA
for the European region, APAC for the Asia Pacific re-
gion, ARAC for the Arab countries, AFRAC for Africa, and
SADCA for Southern Africa.

Standardization I1SO The International Organization for Standardization
(International (ISO) is an independent international organization with
Standardization a presence in 193 countries. Its committees bring to-
Organization) gether technical experts from around the world to de-
velop international standards.

More than 22,000 ISO standards have been drafted,
covering all industries: agriculture, energy, techno-
logy, among others. Among the main contributions of
ISO standards are to promote the development of te-
rritories, to make trade between countries fairer and
more transparent, and to promote efficiency and effec-
tiveness in production processes and the provision of

services.
IEC The International Electrotechnical Commission (IEC) is
(International an organization of more than 170 countries concerned
Electrotechnical with the quality infrastructure and international trade
Commission) in electrical and electronic products. The IEC provides

a global, independent standardization platform and
also administers four conformity assessment systems
whose members certify devices, systems, installations,
services and people.
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https://www.iso.org/home.html
https://www.iso.org/home.html
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https://iec.ch/homepage
https://iec.ch/homepage
https://iec.ch/homepage

Cl component

Standardization

Organization

CODEX

Main functions

It is a commission for international food standards. Its
members can be all those interested in food standards
who participate in the FAO (Food and Agriculture Orga-
nization of the United Nations) and WHO (World Health
Organization).

COPANT
(Pan-American
Commission
for Technical
Standards)

The Pan American Standards Commission is a non-profit
civil association that brings together the national stan-
dards bodies (NSBs) of the Americas (32 active members
and 10 adherent members). COPANT is the reference for
technical standardization and conformity assessment of
the countries of the Americas and its international peers,
and promotes the development of its members.

Metrology

BIPM
(International
Bureau of
Weights and
Measures)

The International Bureau of Weights and Measures
(BIPM) is an international organization established by
the Metre Convention through which member states
act together in matters related to metrology and mea-
surement standards. It has 63 Member States and 38
Associate States. It represents the world metrology
community. It is the center of scientific and technical
collaboration among member states by providing ca-
pabilities for international measurement comparisons.
In addition, it is the coordinator of the world measure-
ment system, ensuring comparable and internationally
accepted measurement results. Together with all re-
gional metrology organizations worldwide, it manages
the CIPM Mutual Recognition Arrangement (CIPM MRA).

OIML
(International
Organization
of Legal
Metrology)

The International Organization of Legal Metrology is em-
powered to support economies in establishing effective
legal metrology infrastructures that are mutually com-
patible and internationally recognized. This applies to all
areas for which governments assume responsibility, as
well as to those that facilitate trade, establish mutual
confidence and harmonize the level of consumption.
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Cl component Organization Main functions

Metrology SIM The Inter-American Metrology System integrates the
(Inter- organizations responsible for metrology in the Ameri-
American cas and strategic counterparts (National Metrology
Metrology Institutes and designated institutes and organizations
System) responsible for legal metrology). It is organized into five

sub-regions: NORAMET, CARIMET, CAMET, ANDIMET
and SURAMET. Its objective is to improve the regional
measurement infrastructure to boost global competi-
tiveness and quality of life.

Other WTO The World Trade Organization (WTO) is an internatio-

organizations (World Trade nal body that provides the organizational framework

involved Organization for the creation and enforcement of global trade law
(WTO) within and by its member states.

Its functions include reviewing the trade policy of its
members, assuming administrative and supervisory
functions, and serving as a key vehicle for negotiations
between governments.*

To ensure that technical regulations, standards and con-
formity assessment procedures are non-discriminatory
and do not create unnecessary barriers to trade, the
Agreement on Technical Barriers to Trade® (TBT Agree-
ment) is established. It is an integral part of the World
Trade Organization Agreement and is therefore legally
binding for all its members. This agreement recognizes
the right of WTO members to implement measures to
achieve legitimate policy objectives, such as the protec-
tion of human health and safety or the protection of the
environment.

Note: since IAF and ILAC have continuously coordinated efforts to improve accreditation and conformity assessment, they
are in the process of merging into a single organization.

50 Dijazayeri, A. 2012. Main Features of World Trade Law 51 The Agreement on Technical Barriers to Trade applies

with special focus on the TBT Agreement: A guideline. to all technical regulations, standards and conformity
Physikalisch-Technische Bundesanstalt. Braunsch- assessment for all kinds of goods, including industrial
weig, Germany. and agricultural products. It excludes sanitary and phy-

tosanitary measures, which are covered by a separate
agreement.

58


https://sim-metrologia.org/
https://sim-metrologia.org/
https://sim-metrologia.org/
https://sim-metrologia.org/
https://sim-metrologia.org/
https://www.wto.org/
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In many of the smaller countries, the insti-
tutions of quality infrastructure (standar-
dization, metrology, accreditation) are un-
der one roof (see, for example, the national
standardization offices in the Caribbean).
In the larger countries, different configu-
rations are found.

In Brazil, scientific and legal metrology and
accreditation are part of INMETRO (Na-
tional Institute of Metrology, Quality and
Technology) and standardization belongs
to ABNT (Brazilian Association of Techni-
cal Standards). In the Dominican Republic,
metrology and standardization are part of
INDOCAL (Dominican Institute for Quali-
ty) and the Dominican Accreditation Body
(ODAC) is independent. In the case of Co-
lombia, with ICONTEC (Instituto Colombia-
no de Normas Técnicas y Certificacion),
INM (Instituto Nacional de Metrologia de
Colombia), the Superintendencia de Indus-
tria y Comercio (SIC) responsible for Legal
Metrology and ONAC (Organismo Nacional
de Acreditacién de Colombia) each com-
ponent of the quality infrastructure has its
own organization.

Regardless of the form of organization de-
fined by each country, itis very important to
establish roles in the quality infrastructure
institutions according to their competence.

The National Standards Bodies collaborate
in COPANT, the IAAC is the cooperation of
the accreditation bodies and the National
Metrology Institutes collaborate in SIM.
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Together, COPANT, IAAC and SIM form
the Quality Infrastructure Council of the
Americas (QICA). This gives the region's
quality infrastructure a common contact
and communication platform. Within the
framework of QICA, the quality infrastruc-
ture agencies also implement regional in-
ternational development cooperation pro-
jects (see Annexes).
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n view of the interest in the specific con-
tributions of quality infrastructure to the

circular economy, a systematic collec-
tion and analysis of scientific literature on
the circular economy was carried out.

We also interacted with actors in the cir-
cular economy and quality infrastructure
from more than 20 countries in the region
through workshops developed within the
framework of the Quality Infrastructure
for Circular Economy in Latin America and
the Caribbean (QI4CE LAC) project.

The application of this participatory appro-
ach in the sense of action research makes
it possible to involve project participants in
the study process and in the implementa-
tion of results. Sandin (2003, cited by Wil-
fred Carr, 2007, p.22) argues that action re-
search builds knowledge through practice
and is not outside the actors themselves.
This type of research also favors the co-
llaboration of stakeholders in the identifi-
cation of needs and the formulation of po-
ssible solutions.

To introduce the benefits offered by the
components of the quality infrastructure
to the circular economy, it should be no-
ted that, through standardization, there is
access to national and international infor-
mation on the state of the art of products,
processes and conformity assessment
procedures. The standardization process
ensures national and international har-
monization as a result of consensus with

METROLOGY AND TESTING
LABORATORIES PERFORM
MEASUREMENTS, WHICH
ARE THE TECHNICAL
BASIS FOR ALL REQUIRED
TECHNOLOGICAL
DEVELOPMENT WITH
RECOGNIZED COMPETENCE
THROUGH ACCREDITATION.

——



Scientist conducting test trials for food

product development.

stakeholders. Metrology and testing labo-
ratories perform measurements, which
are the technical basis for all required
technological development with recog-
nized competence through accreditation.

Conformity assessment laboratories and
bodies assess whether products, pro-
cesses and procedures comply with the
requirements specified in norms, techni-
calregulations or other defined standards.
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Through accreditation, confidence in the
system and recognition of certificates,
seals, labels or other declarations of con-
formity in the national and international
market is achieved.

Within this framework for action, six major
needs of the circular economy in the re-
gion are identified, to which quality infras-
tructure can make a specific and signifi-
cant contribution:

CARIBBEAN

AND THE

CA

AMER

NOMY IN LATIN

EC

CIRCULAR

FOR THE

\STRUCTURE

FRA

QUALITY
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1 2 3

Harmonized Production Enabling public
terminology and culture policies and
conceptual clarity and responsible regulatory
on the circular consumption framework
economy

N N A4

Definition of the circular
economy and its levels of
implementation.

Informed and aware
citizens.

Harmony between terms
related to the circular
economy.

Good practices for
circular production.

New business models.

Political will.

Regulatory framework
with a systemic,
transversal and consistent
approach to market
dynamics.

Conceptual basis from the
life cycle perspective and
sustainability.

Source: own elaboration, 2022

Accessible markets for
new materials, products
and services.
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Stakeholders involved
in the design and
formulation of public
policies (inclusive
governance).

Articulation and multilevel
collaboration (local,
regional, national and
international.



Trust,
traceability and
interoperability
of information

Competitive
products
and services

Scientific,
technological
and innovation
base

N

Reliable methodologies
and tools for measuring

and evaluating circularity.

Standardized and
comparable circularity
indicators.

Traceable declarations

and certifications (stamps,

certifications circular
economy, materials
passport, among others).

N

Competitiveness and
positioning of micro,
small, medium and large
companies.

N

Scientific and applied
research as a link
between science and
society.

Efficiency of management

processes, logistics,

production and monitoring.

Safety, quality and

performance requirements

based on established
standards.

Interoperability between
actors, systems,
processes, products
and services.

Agile and accessible
services (value chain and
network).

65

Appropiate, efficient and
low-cost technologies.

Innovation management.

Digital transformation.
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Harmonized terminology and
conceptual clarity on the circular economy

The contribution of quality infrastructure
to this need is as follows:

At the international level, within the frame-
work of 1S0O, terminology is being harmo-
nized and definitions related to the circular
economy are being established through
the Technical Committees ISO/TC 207, 1SO/
TC 323, ISO/TC 322, among others. The
standards directly related to the circular
economy are ISO 59004, I1SO 59010, 1SO
59020, ISO 59040, 59014 and supporting
documents. Likewise, the ISO standards
already published and linked to sustainable
development, life cycle, management sys-
tems, among others, as well as the stan-
dards under development, have the oppor-
tunity to generate a joint work framework
given their interrelation and the need for
their implementation in organizations from
a systemic approach.

The National Standards Institutes partici-
pate in these committees in order, on the
one hand, to bring the needs and perspec-
tive of their countries and, on the other
hand, to facilitate the process of adop-
ting I1SO standards as national standards
where it makes sense to do so.

0

Internationally harmonized standards pro-
vide a trusted global framework that can
be used by industry, governments and
stakeholders to accelerate the implemen-
tation of the circular economy. They pro-
vide a good basis for cooperation between
countries for, for example, programs to
promote the circular economy and without
creating unnecessary technical barriers to
trade.

e )



Production culture and

responsible consumption

The contribution of the quality infrastruc-
ture in response to this need is as follows:

The concepts of responsible production
and consumption are closely linked to the
quality infrastructure. It is not possible to
deal with issues of responsible production
and consumption if there are no standards,
accredited certification mechanisms, mea-
surements in processes and laboratories
used, for example, to label products to en-
sure public confidence.

Therefore, awareness-raising, dissemi-
nation and training activities that pro-
mote the circular economy find, in the
standards, information that reflects the
state of the art, which has been developed
based on a consensus process and whose
characterization of products, processes
and procedures is accepted in national
and international markets.

Successful experiences and good practi-
ces in circular production to be dissemi-
nated include the use of standards, cali-
brated equipment and accredited labo-
ratories, certifications, seals and labels
that can be promoted and transferred
to a larger group of companies through
standards and good practice guides. In
this way, micro, small and medium-sized
enterprises can be given access to these
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good practice guides and, in turn, to other

quality infrastructure services. This is the
case of the use of accredited certification
of products or services, which not only
creates confidence for buyers and con-
sumers, but also ensures transparency in
the market.

Likewise, the standardization work through
its committees and the interaction between
the committees achieves interoperability
between the standards that are produced.
This facilitates the management of the
complexity that characterizes the circular
economy.
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I \What is the contribution of quality infrastructure to the circular economy in the Latin American and Caribbean region?

New business models and their develop-
ment rely on standardization and accre-
dited conformity assessment to ensure,
and then demonstrate, that their products
or services meet regulations and the qua-
lity expectations of consumers and users,
regardless of their sector. For example, a
business model that manages construction
and demolition waste for the production of
environmentally friendly bricks or blocks
can reduce time to market acceptance by
demonstrating that its end product meets
established quality requirements. This
generation of confidence in compliant
products can be used by programs and
initiatives that promote the inclusion of the
informal sector and actors with little re-
cognition in the local market.

The training is based on the contents of the
standards and/or guidelines, promotes the
implementation of adapted management
systems and good practices to objective-
ly and constantly evaluate the conformity
of the products and services offered by
these actors-thus creating a virtuous cir-
cle towards a circular economy that com-
plies with the logic of diversity and social
inclusion.

On the other hand, it is important to raise
awareness, since efficient industrial pro-
cesses canonly be achieved by implemen-
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ting adequate measurements of critical

parameters at each stage. Only by having
processes where the critical parameters
are controlled through reliable measure-
ments will products that consistently meet
specifications be achieved, minimizing
waste and rework. Since metrology plays
a fundamental role in this sense, it is nece-
ssary to accompany it with awareness
processes on the importance of reliable
measurements to ensure the efficiency of
processes, products or services.

The market for new materials, products
or services must not only be transparent,
but must also allow for efficient transac-
tions. To this end, it is necessary to re-
duce the asymmetry of information on
the origin and quality of these new mate-
rials, products and services. Standardized
documentation of requirements, appro-
priate measurement of requirements and
accredited conformity assessment certifi-
cates offer a solution to this challenge.



Enabling public policies

and regulatory framework

Some guidelines for this need from the
quality infrastructure are:

The regulatory framework should define
minimum requirements and permissible
limits for contamination of materials, pro-
ducts and processes to protect consumer
rights, health and the environment. It is
good practice to base and reference laws,
regulations and standards of a province,
city, state, municipality, country or other on
national or international standards, as well
as to use the installed metrological struc-
ture and accredited conformity assessment
capacity to avoid creating unnecessary
technical barriers to trade or stifling inno-
vation.

The standardisation processes driven by
ISO through the ISO/TC 207, I1SO/TC 322 and
ISO/TC 323 Technical Committees seek to
design and develop guidance, taxonomy and
implementation tools to contribute to go-
vernment and industry compliance with the
SDGs. When public policies use these and
other standards as a technical basis, they
ensure that they build an information base
and definitions that reflect the national and
international state of the art, that ensure in-
teroperability between the different sectors
involved and to be involved, and that has
been elaborated with the participation of
stakeholders in a consensus process.
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Through their regional (COPANT, IAAC,
SIM and QICA) and international networks,

quality infrastructure institutions are also
a source of information and experiences
based in other countries to be consulted for
designing national public policies. Bringing
the circular economy to life requires arti-
culating actors, sectors, value chains and
networks, including those that traditionally
do not interact with each other. This must
occur at local, national, regional and inter-
national levels to increase complexity.

Standardisation is not only supported by
existing standards that ensure consensual
and articulated standardisation at all levels.
It also, through its technical standardisation
committees with expertise in considering
the interests and needs of stakeholders and
defining criteria in a consensual manner,
offers to develop new standards and pa-
ckages of standards according to the con-
ditions that result in the implementation of
the circular economy.
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I \What is the contribution of quality infrastructure to the circular economy in the Latin American and Caribbean region?

Trust, traceability and

interoperability of information

The quality infrastructure contributes to
trust, traceability and interoperability of
information in the following ways:

On the one hand, methodologies and tools
for measuring and evaluating circularity,
as well as circularity indicators, can be
defined based on national and interna-
tional standards. For example, in eco-de-
sign standards, life cycle of products and
services, environmental footprint. This
ensures harmonization and comparabi-
lity and acceptance of the criteria by the
different stakeholders, including those at

the international level.

On the other hand, a circularity assess-
ment of products, services, companies,
etc. supported by metrology and accredi-
tation ensures that the measurement and
assessment of circularity, as well as the
determination of indicator values, is per-
formed in a competent and comparable
manner.

All of this helps to build trust and ensure
traceability of information and circularity
claims, be they seals, circular economy
certifications, material passports, etc.
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Likewise, through the technical standar-
dization committees and the interaction
the
product, process, procedure and manage-

between them, interoperability of
ment system standards is ensured. As an
example, we can mention the agile inte-
gration of ISO management systems such
as the Quality Management System (ISO
9001:2015) and the Environmental Ma-
nagement System (ISO 14001:2015).

Metrology, on the other hand, ensures the
comparability and interoperability of mea-
surements through the traceability of all
measurements to the International System
of Units and the use of standardized formats
for the documentation and management of

metrological data and information.
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Competitive products

and services

The contribution of quality infrastructure
to this need is as follows:

Companies that use product, process and
management standards not only reduce
costs and ensure the quality of their pro-
ducts and services, but also achieve better
positioning in the market. For this, in addi-
tion to standards, it is also important to have
the support of metrology and accredited
conformity assessment. With reliable mea-
surements and tests, they can first comply
with the standards and then demonstrate it
and have the corresponding reliable certifi-
cates. All this contributes to improving their
competitiveness, regardless of the size of
the company.

Standards and their implementation, in
addition to improving processes and ma-
nagement in production units, improve the
interaction between actors -for example,
those involved in local and regional value
chains-. In other words, transactions, lo-
gistics, division of labor and monitoring of
impacts and other processes whose im-
portance is growing in a circular economy
become more effective and efficient, since
the criteria and the way of assessing com-
pliance are standardized.

In order to achieve competitive companies,
sectors and countries, technical regulation
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\M)

(safety and security requirements) and
standardization (quality and performance
requirements) must interact with each
other. On the one hand, existing and future
technical regulations, as well as interna-
tional standards, are considered in all stan-
dardization processes. On the other hand,
it is good practice for technical regulations
to use national and international standards
as a basis, making reference to them. This
ensures that mandatory and voluntary re-
quirements do not contradict each other,
but rather complement each other.

Finally, actors in the circular economy re-
quire that standards development, mea-
surement and calibration, and conformity
assessment services are not only reliable,
but also accessible and agile. The quality
infrastructure is using digital transforma-
tion to improve its processes and the acce-
ssibility of its services.
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I \What is the contribution of quality infrastructure to the circular economy in the Latin American and Caribbean region?

Scientific, technological

and innovation base

The contribution of quality infrastructure
to this need is as follows:

The processes of scientific research and
technological development with respect to
primary and secondary materials should
be based on the national and internatio-
nal state of the art. Standards and experts
from technical standardization commi-
ttees are a reference source to know the

state of the art and research needs.

Calibration and testing laboratories, as well
as the National Metrology Institute, can be
allies to implement processes in research
and development of appropriate techno-
logy where, in addition to laboratory ser-
vices, the expertise of laboratorians and
metrologists is required. In addition, quality
infrastructure institutions have access to
advanced scientific and technological de-
velopments through their regional and in-
ternational networks.

Likewise, standardization supports the use
of secondary and primary materials from
two angles. On the one hand, standards
define the requirements that materials
must meet or not meet in order to be inte-
grated into a specific process or product.
On the other hand, standards characte-
rize materials. Metrology and testing la-
boratories intervene with their competent
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services in the definition of requirements
and characterization. And then, conformi-
ty assessment demonstrates whether the
materials offered meet the requirements
established in the market, thus ensuring
the innovation process.

The 1SO 56000 series of standards can
support the effectiveness and efficiency in
the management of innovation processes
within and outside organizations. They also
maximize the added value of the manage-
ment system and facilitate national and in-
ternational business operations.

Digital transformation is a key tool for
the circular economy to materialize more
broadly in Latin American and Caribbean



countries. (Pagoropoulos, A., et al. 2017)

argues that while there is general agree-
ment on the role of digital technologies in
the transition to a more circular model,
and while their importance is not disputed,
the level of maturity of digital technologies
is questioned, which is why different appli-
cation scenarios remain to be analyzed.

It is also reflected that the quality infras-
tructure, once strengthened by the digital
transformation-digital standards, remote
measurements and calibrations, remote
assessments, digital certificates, etc.-will
be able to ensure that the generation, ma-
nagement and use of the information nee-
ded in the framework of the circular econo-
my is accessible, agile and reliable.
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I  Conclusions and recommendations

his study describes the interrela-

tionship between the circular eco-

nomy and quality infrastructure. It
demonstrates that quality infrastructure,
with its services, can contribute signifi-
cantly to the development of the circular
economy. Taking into account the special
conditions of Latin America and the Cari-
bbean, it explains the needs of the circular
economy and their possible satisfaction
through quality infrastructure.

Quality infrastructure will play a key role
in supporting the development of the cir-
cular economy concept in the regional
context and in its implementation. It will
generate new quality products and ser-
vices for the circular economy in multiple
sectors such as plastics, construction,
textiles, agriculture, tourism, food sys-
tems, among others.

The concept of the circular economy at the
regional level is in the process of conso-
lidation among the different stakeholders
towards a more systemic approach. This
will result in important challenges for
the promotion and prioritization of future
programs and projects, standards, deve-
lopment of measurement and evaluation
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tools, awareness processes in urban and
rural areas, and mobilization of resources
and incentives.

The systems approach where both quality
infrastructure and the circular economy
operate represents a clear opportunity
for shared value creation and impact on
international trade.

The circular economy represents a stra-
tegic means to achieve the Sustainable
Development Goals of the 2030 Agenda
and the Paris Agreement.

From the approach with stakeholders and
the collection of information, the need
to promote social value from the circu-
lar economy is highlighted. Although it
is a topic that is little discussed in circu-
lar practices, where environmental and
economic benefits are more frequently
addressed, social impact is crucial to in-
tegrate all links in the value chain by lis-
tening to their needs, providing better
job opportunities and, thus, building or
rebuilding relationships with actors in in-
formal economies and local communities,
giving them an active role in emerging
business models.



The establishment of international circu-
lar economy standards promoted by the
International Committee ISO/TC 323 will
harmonize the frameworks in terms of
concepts, strategy and implementation
based on measurement and evaluation
tools. Each country will be responsible for
applying the standards according to its
own reality and/or needs. Likewise, it is
important to design and develop reliable
and traceable circularity methodologies
and tools that contribute to the achieve-
ment of objectives and goals at the diffe-
rent levels of implementation of the circu-
lar economy.

ISO standards do not regulate or legislate.
However, despite their voluntary nature,
they can become a market requirement,
as has happened with the ISO 9001 Qua-
lity Management System, the 1SO 14001
Environmental Management System and
the implementation of integrated ma-
nagement systems.

Bottom-up implementation of the circular
economy will take place if micro, small,
medium and large enterprises, startups,
ventures and their interaction with each
other through business symbiosis pro-
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mote collaborations with stakeholders,
while generating decent employment and
managing innovation.

The contribution of the circular economy
to the social inclusion of disadvantaged
sectors and the reduction of their vulne-
rability is a priority component conside-
ring the reality of labor markets in Latin
America and the Caribbean.

Organizations with implemented manage-
ment systems present greater opportuni-
ties to adapt their processes, procedures,
services or others towards circularity,
considering the existing interoperability in
standards, actors, processes and future
projects.

Latin America and the Caribbean face
diverse socio-cultural, economic and en-
vironmental gaps towards sustainable
economic recovery, and it can be difficult
to leave behind traditional production
and consumption habits. However, the
circular economy is a responsibility to
be assumed by all actors in the system
- businesses, policymakers, citizens and
civil society - with each contributing to
the transition.



I  Conclusions and recommendations

The quality infrastructure, through stan-
dardization, metrology, accreditation and
conformity assessment, responds speci-
fically and significantly to the needs of the
circular economy. It is an important cha-
llenge to achieve the interrelation between
both systems.

Users and consumers are increasingly
aware of participating in dissemination
and communication activities, purcha-
sing products derived from local initia-
tives where fair trade is applied, and re-
ceiving specialized training. However, in
most cases they are held back by lack of
access to information and cost barriers.
Public and private promotion and invest-
ment is needed to ensure the construction

of a responsible and informed culture.

Digital transformation and the use of new
technologies such as artificial intelligence,
big data, internet of things (loT), among
others, become useful tools that facilitate
access to knowledge, management and
evaluation of the impact of the circular
economy.

The study has systematically explained,
for the first time, the connection between
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the circular economy and quality infras-
tructure. The Annexes section presents
case studies showing these connections.

The team of authors hopes that this
work will help to inform the promoters
of quality infrastructure and the circu-
lar economy in the region, businessmen,
entrepreneurs, public policy makers and
professionals interested in the subject
about the services provided by quality in-
frastructure and, thus, better strengthen
the circular transformation. At the same
time, it orients quality infrastructure ac-
tors on the needs of the circular economy
that can be addressed by current services
or by the development of new services.
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Annex 1.

Strengthening quality infrastructure in the WEEE value chain

in Ecuador

GENERAL DATA

Country: Ecuador
Execution period: 2019-2020
Current status: completed

BACKGROUND

The national project to strengthen the in-
frastructure of the waste electrical and
electronic equipment (WEEE) value chain,
in application of the CALIDENA methodo-
logy®?, was developed within the frame-
work of the regional project "Fostering
Innovation for the Green Economy”.

It included infrastructure in Latin America
and the Caribbean and allowed observa-
tion of the process by quality infrastruc-
ture organizations from Argentina, Brazil,
Colombia and Honduras.

The CALIDENA methodology was part of
the e-waste management component of
the project with a focus on the circular
economy and secondary metals manage-
ment. The team of facilitators consisted of
Mauro Rivadeneira and Alexis Valqui.
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SOURCE: PTB, 2019.

Review of equipment during the technical
visit to the WEEE treatment plant.
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The term CALIDENA comes from the combination
of the Spanish words “calidad”, which refers to the
quality infrastructure, and “cadena”, which refers to
the value chain. It is a participatory methodology de-
veloped and implemented by the Physikalisch-Tech-
nische Bundesanstalt (PTB) and Mesopartner to
stimulate quality in value chains. Its aim is to syste-
matically and sustainably support quality infrastruc-
ture improvements.



Annexes

It is worth mentioning that Ecuador has
several environmental managers (recy-
clers) that carry out the recovery, primary
treatment of these materials and certifi-
cations to subsequently manage the ex-
port of cards. The Ministry of the Environ-
ment, Water and Ecological Transition has
worked on regulating the sector to protect
natural resources and optimize waste
management.

The quality infrastructure organizations
have a good response capacity to support
the necessary conformity assessment
once the regulation is in place. The WEEE
management culture in the country pre-
sents good prospects for repair and life
extension.

At the national and regional level, there
are deficiencies and limitations in terms
of infrastructure for secondary metallurgy
and metal recovery, which currently only
exist in Europe. Therefore, cards continue
to be exported and other components are
recovered in Latin America for local use.

The use of manual labor for disassembly
gives competitive advantages over recove-
ry carried out in countries in the northern
hemisphere.

OBJETIVES

The main objectives of the project are:

« Strengthening of Ecuador’s quality in-
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frastructure to support the WEEE va-
lue chain with a focus on the circular
economy.

< Align CALIDENA methodology to circu-
larity criteria.

JUSTIFICATION

Waste electrical and electronic equipment
contains valuable metals that, in general,
are not adequately recovered. In addition,
when disposed of in landfills they can affect
the health of the population and pollute the
environment.

For this reason, this exercise was imple-
mented to articulate public and private
initiatives.

REFLECTION QUESTIONS

«  Which actors are part of the WEEE va-
lue chain in Ecuador?

« What services can the quality infras-
tructure develop to improve current
WEEE management?

UNIT OF ANALYSIS

Alllinks in the WEEE value chain were ana-
lyzed, identifying quality infrastructure

support needs and internal deficiencies.

The following actors participated:

« Ministry of Production, Foreign Trade,
Investments and Fishing



Ministry of Environment, Water and
Ecological Transition

Ministry of Telecommunications
Telecommunications Regulatory Agency
Ecuadorian Accreditation Service
Municipality of Quito, Environmental
Directorate

Producers and importers of cellular
phones and televisions (Claro, ICESA)
Environmental Managers (RENAREC and
recyclers), Vertmonde, Reciclametal
International observers (CESSCO, IN-
METRO, Instituto Nacional de Tec-
nologia Industrial)

University of Cuenca

DEVELOPMENT

The project was carried out following the
stages defined in the CALIDENA methodo-
logy, which include:

«  Feasibility study

« Central workshop held in the city of Quito

« Monitoring of the implementation of the
CALIDENA action plan

¢ Impact assessment

The value chain map that was designed
included representative actors and also
representatives of state promotion and
regulatory entities:

Import

Finished
Assembly parts

Commercialization

Secondary metals
Others

WEEE
management

Technique
Handmade

Operation

Cell phone
TV

User
Lifecycle

Harvest

Collectors
Bells
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The value chain diagnosis ended with a

vote to prioritize actions. The following in-

tervention possibilities were obtained, in

order of priority:

Development of quality, safety and en-
vironmental management systems for
WEEE managers.

Visible support from authorities for re-
cycling campaigns.

Linking extended producer responsibi-
lity in regulation.

Measurement and regulation of hazar-
dous substances in import activities.
Separation and reduction at source.
Extended producer responsibility for te-
levision assemblers.

Standardization of material requirements.
Training for grassroots recyclers or
waste collectors.

RoHs directives, requirement 2011/65/
EU, for the reduction of hazardous
substances.

Green or clean points for WEEE collection.
Characterization of residual plastic.
Development of good regulatory prac-
tices.

An action plan was defined and imple-

mented for approximately one year, which

included the following activities:

Develop management systems for
WEEE operators.
To count on the support of authorities
for the collection of WEEE in aware-
ness campaigns.

SOURCE: PTB, 2019.

Technical visit to the WEEE

treatment plant.

« Binding importers and assemblers of
televisions within the framework of ex-
tended producer responsibility.

¢ Standardize and regulate the mea-
surement or evaluation of hazardous
substances.

« Reinforce separation and reduction at
the source.

CONCLUSIONS

Ecuador's environmental authorities, at
both the ministerial and municipal levels,
supported the collection activities through
dissemination and awareness campaigns.
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SOURCE: PTB, 2019.

Wi

Presentation of the CALIDENA project
at the launching workshop in Quito.

The managers involved improved their
management systems with a focus on
international certifications. However, it is
necessary to extend it to a larger number
of managers operating in the country.

The Ministry of Environment, Water and
Ecological Transition issued a code with
regulations that include extended produ-
cer responsibility for televisions and other
WEEE categories. At the time of project
implementation, cell phones were already
covered by the regulations, which include
the mechanism for evaluating hazardous
substances.

The source separation and reduction
mechanism has been partially developed
considering that it requires many related

activities.

LESSONS LEARNED

For the chain:

« Although waste pickers are grouped
together, they do not carry out concrete
activities as a group that would improve
their level of integration and translate
into better living conditions. Optimizing
their processes through training activi-
ties, developing new skills and defining
responsibilities are the most important
elements of the value chain from the
social and economic dimensions.

« Corporate social responsibility has

steadily increased at the national level

with a focus on the circular economy.

For the country’s quality infrastructure:

« Coordination with value chains makes
it possible to develop more competitive
products.

e The promotion of the circular economy
requires concrete actions from the qua-
lity infrastructure in terms of standards
issuance, metrological traceability and
conformity assessment with competent
conformity assessment bodies.

For CALIDENA methodology:

* The alignment of the methodology de-
mands that, in the analysis of the value
chain, essential components such as
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eco-design, reduction practices, repair
for life extension are included. In WEEE
management, the life cycle is an essen-
tial factor.

In the work team, it is important to
include institutions and people with
knowledge and authority in environ-
mental and circular economy issues for
the prioritization of future actions and
related initiatives.

RECOMMENDATIONS

The management systems and compe-
tencies of the personnel involved in the
management links of the WEEE value
chain must be improved.

Sales and incentive mechanisms
should be updated to improve mana-
gers' profitability.

The relationship of the value chain
with the quality infrastructure could be
strengthened so that its services are
more easily accessed.

There is a high focus on regulation in
the sector and it would be important to
support the actors involved with WEEE
management system certification.

A very important aspect to consider in
this project was the extension of the
useful life of the devices, through re-
pair or use with new users to replace
them. It is hoped that new initiatives
and business models related to the
sector can be developed as next steps,
supported by the articulation of actors

that was worked on.
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For more information:

Alexis Valqui, International expert on
quality infrastructure from the Physika-
(PTB),

lisch-Technische Bundesanstalt

alexis.valqui@gmail.com

Mauro Rivadeneira, International expert
on quality infrastructure from the Physi-
kalisch-Technische Bundesanstalt (PTB),
mauro@corporaciong.com

CALIDENA Handbook 2.2. Physikalisch-
Technische Bundesanstalt, German Coo-
peration, Ulrich Harmes-Liedtke, Reinhard
Schiel, 2016.

Website: https://www.calidena.ptb.de
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Annex 2.

Quality assurance in the measurements required
for the determination of the biodegradability of chemical

substances in Costa Rica

DATOS GENERALES

Country: Costa Rica
Execution period: 2018-2022
Current status: completed

BACKGROUND

During the 2018-2022 period, PTB imple-
mented the project “Regional Fund Quality
Infrastructure for Biodiversity and Climate
Protection in Latin America and the Cari-
bbean”. Within the framework of the sub-
project Biodegradability: a path towards
the responsible use of organic chemicals,
the opportunity to extend the impacts to
the Costa Rican level was identified, due
to the fact that the country in the last de-
cade has generated legal and technical
tools that allow consumers and indus-
trialists to take into account the environ-
mental performance characteristics of
consumer products.

CALIDENA was developed in line with the
National Policy on Sustainable Public Pro-
curement, issued by the Ministry of Envi-
ronment and Energy, the Ministry of Eco-
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SOURCE: LACOMET, 2019.

Presentation of the CALIDENA
methodology.

nomy, Industry and Commerce and the
Ministry of Labor (Decree No. 39310- MH -
MINAE - MEIC - MTSS). The facilitation team
consisted of Beatriz Paniagua, Jessica Cha-
varria and Jimmy Venegas. It also had the
support of representatives from quality in-
frastructure organizations such as: Dahia-
nna Marin from the Costa Rican Metrology
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Laboratory, Luis Rodriguez from the Mi-
nistry of Environment and Energy, Diego
Cordero from the Costa Rican Technical
Standards Institute, Seidy Alfaro from the
Costa Rican Accreditation Entity, Rolando
Marin from the Ministry of Economy, Indus-
try and Commerce and Eugenio Villegas
from the Ministry of Finance.

The national context is framed within a se-
ries of policies and actions that Costa Rica
has been implementing to promote the use
of sustainable materials. It is important
to note that of the four countries involved
(Nicaragua, Uruguay, Argentina and Costa
Rica), only Costa Rica has been developing
a project sustainability stra- tegy to ensure
that the impacts are maintained over time.

OBJETIVE

Quality assurance of measurements to de-
termine the biodegradability of chemical
substances in cleaning products in Costa
Rica.

JUSTIFICATION

The project arose from the need to have
a quality infrastructure to ensure that the
cleaning products on the Costa Rican mar-
ket catalogued as "biodegradable” certain-
ly meet the biodegradability characteris-
tics required by scientific standards.

It is worth mentioning that Costa Rica did
not have the necessary infrastructure to
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provide, through reliable and traceable
measurements, certainty to consumers
regarding the purchase of cleaning pro-
ducts labeled as “biodegradable”.

In addition, at the time the project began,
Type 1 environmental labeling certification
had not been developed and the environ-
mental impact on aquatic biodiversity was
unknown, since these products are dis-
posed of in bodies of water.

For this reason, the transition to responsi-
ble production and consumption was en-
couraged, as well as the promotion of the
use of biodegradable cleaning products
that preserve aquatic biodiversity.

REFLECTION QUESTIONS

The following questions were posed for
the value chain approach and identifica-
tion of the interactions and needs of the
quality infrastructure services:

¢ How can we achieve a production and
consumption system that guarantees
sustainable growth over time?

« In the case of biodegradable cleaning
products, is it possible to speak of a
product life cycle?

« Are raw materials used on a recurring
basis to generate less waste?

« What are the national efforts to be
made to reduce the carbon footprint in
the production of biodegradable clea-
ning supplies?



SOURCE: LACOMET, 2019.

Working sessions with the actors involved

in the project.

* Isthe development of programs that en-
courage the collection of packaging an
effective mechanism for its utilization?

UNIT OF ANALYSIS

Biodegradable cleaning products.

DEVELOPMENT

In order to establish the value chain, the
CALIDENA organization was defined un-
der the name: "Sustainability in the use
of biodegradable cleaning products”. The
purpose of this process was to integrate
and systematize the value chain for the
biodegradable cleaning products industry
through the support of Costa Rica's quality
infrastructure services.

During the process, an analysis of the na-
tional context was carried out to identify
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what standards existed in the area of bio-
degradability and what were the needs for
updating or generating standards.

In addition, testing laboratories that had
the infrastructure to carry out biodegra-
dability tests were identified in order to
promote the development of their biode-
gradability testing capabilities.

On the other hand, it was identified that
there was no conformity assessment
competence for the accreditation of la-
boratories with biodegradability services
and work was done to promote accredita-
tion for laboratories that have developed
their biodegradability testing capabilities.

Based on the results of this analysis, a se-
ries of actions were implemented by the
quality infrastructure to develop national
capacities within the framework of the
project and the country’s needs.

Specifically, technical standards and envi-
ronmental seals were generated to modify
the production methods of high-consump-
tion products (in this case, biodegradable
cleaning products) with lower environ-
mental impacts.

The intervention activities developed with-
in the framework of the CALIDENA action
plan were as follows:

In Metrology:
The Costa Rican Metrology Laboratory
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(LCM) trained personnel, purchased equip-
ment, produced candidates for reference
carried out

materials, interlaboratory

comparisons, developed infrastructure
to establish traceability through compa-
risons, metrological diagnostics, studied
the conditions for establishing control
processes for plastics, participated in the
standardization committees promoted by
INTECO and promoted closer ties with the

business sector.

In Accreditation:

El Ente Costarricense de Acreditacién
(ECA) The Costa Rican Accreditation Body
(ECA) promoted the liaison of conformi-
ty assessment bodies within CALIDENA,
as well as the accreditation of biodegra-
dability testing laboratories under the ISO
10707, 1SO 9888 and ISO 9408 standards
and the promotion of environmental labe-
ling certification schemes.

In Standardization:

The Technical Standards Institute of Cos-
ta Rica (INTECO) approved the standards
associated with biodegradability testing
of water-soluble organic chemicals (ISO
10707, 1SO 9888 and 1SO 9408).

RESULTS

Once these activities were implemented,
the following results were obtained:

In Metrology:
*  Production of a candidate material for

reference material in cleaning products.

« In 2020, the first regional interlabora-
tory comparison was carried out with
a biodegradability test scope. In 2021,
the second regional interlaboratory
comparison was carried out with a hio-
degradability test scope.

«  Within the framework of the subpro-
ject "Biodegradability: a path towards
the responsible use of organic chemi-
cals”, we collaborated in the develop-
ment of the "Guide for the estimation
of uncertainty for biodegradable tests
of water-soluble organic chemicals” (in
Spanish and English).

¢ In 2021, the primary method for the
calibration of dissolved oxygen sensors
was developed and implemented.

¢ In 2021, we participated in the regional
comparison for the calibration of di-
ssolved oxygen sensors using the pri-
mary method implemented.

¢ The company participated in a co-
mmission with the Ministry of Finance,
the Ministry of Health and the ICRC to
promote the biodegradability of sin-
gle-use plastics.

In Accreditation:

Testing laboratories have extended the
scope of accreditation for the performance
of biodegradability tests:

¢ Instituto Tecnoldégico de Costa Rica -
Laboratory of the Chemical and Micro-
biological Research and Services Cen-
ter - CEQIATEC.



Accredited Test: Cleaning Products and
Cosmetics. PT-QU-30 Biodegradability
(A02). LD and LC or working range (10-
100) %, INTE/ISO 10707:2018 See scope
at: www.eca.or.cr

¢ Environmental Analysis Laboratory Na-
tional University. LAA-UNA.
Accredited Test: Cleaning Products and
Cosmetics. PT-QU-30 Biodegradability
(A02). LD and LC or working range (10-
100) %, INTE/ISO 10707:2018 See scope
at: www.eca.or.cr

In addition, ECA expanded the scope of
product certification in eco-labeling. It also
participated in the process of establishing
requirements for the "Environmental Seal
of the Americas.

In Standardization:

We proceeded with the development and
revision of INTE/ISO 10707:2018, INTE
B13 "Environmental Labeling Type I. En-
vironmental criteria for cleaning products
for general use and cleaning products
for kitchens and bathrooms. Am 1: 2018.
Cleaning products”, where improvements
are made on the evidence required to
demonstrate compliance with biodegra-
dability.

In addition, method INTE/ISO 10707, Water
quality. Evaluation in aqueous medium of
the “final” aerobic biodegradability of or-
ganic compounds. Method by analysis of
biochemical oxygen demand (test in closed
vessels).
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SUSTAINABLE PROCUREMENT
PROCESS

We worked together with the Interminis-
(MEIC-MI-
NAE-Ministry of Finance) to promote the in-

terial Purchasing Committee
clusion of the biodegradability requirement
for cleaning products purchased at the
government level through the Sustainable
Public Purchasing Framework Agreement
methodology.

Companies producing biodegradable clea-
ning products were encouraged to sell
these products to the government. Trai-
ning was provided on the interpretation of
the biodegradability requirement in sus-
tainable public procurement through the
Institutional Environmental Management
Program of the Ministry of the Environment

and Energy (MINAE).

CONCLUSIONS

The CALIDENA project developed in Costa
Rica is a success story, as it achieved the
objective of identifying and developing the
quality infrastructure services required to
promote sustainability in the use of biode-
gradable cleaning products.

Activities were generated from a harmo-
nized and coordinated process between
quality infrastructure entities and industry.
In addition, entities that have a direct impact
on the establishment of environmental poli-
cies and the generation of demand for bio-
degradable cleaning products were involved.


http://www.eca.or.cr
http://www.eca.or.cr
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The action plan was satisfactorily execu-
ted thanks to the commitment of all the
parties involved, and products were pro-
duced that are still available to the popula-
tion. This model can be replicated in other
countries with the same needs, since it
has been carried out under a systematized
coordination and follow-up scheme.

LESSONS LEARNED

Promoting environmental protection: pre-
serving water quality and aquatic life
Manufacturing companies can make life
cycle commitments by establishing pro-
duction programs that reduce their carbon
footprint and implementing eco-design for
maximum use of natural resources through:
¢ The use of solar energy for the entire
energy consumption of the plant and
offices
« Rainwater harvesting
« The provision of workspaces illumina-
ted by natural sunshine

Use biodegradable cleaning products with

improved environmental performance

throughout the life cycle

Some techniques that can be implemen-

ted are:

e Increased use of raw materials from
renewable sources

« New formulations with lower impact
and higher performance

« Distribution of presentations concen-
trated in:

» Reduction of water consumption du-

96

ring the process.

« Prevention of the generation of plastic
use in its packaging.

« Emission reductions in transportation
activities.

Maintaining the balance between pro-
gress and sustainability

Producers mitigate negative effects on the
environment by using biodegradable pro-
ducts that are free of toxic contaminants
or contamination of aquatic resources
during use. In addition, the risk of product
contamination can be reduced, for exam-
ple, in the food industry.

Recurrent use of raw materials to reduce
waste generation

Efforts to reduce the carbon footprint in
the production of biodegradable cleaning
products can include the use of plastic
containers produced from recycled resins
and the implementation of programs that
encourage container collection, reuse and
recycling as a final step.

QUALITY INFRASTRUCTURE

Maintain liaison and linkage with the pro-
ductive sector to develop products for the
chain and incorporate its immersion in the
circular economy.

ABOUT THE CALIDENA APPROACH

The implementation of a follow-up co-
mmittee to monitor the development of



key actions related to product sustainabili-
ty is vital for the success of the value chain.

Itis recommended to maintain this metho-

dology in order to be able to evaluate:

» Biodegradability in other products

« A strategy to follow on sustainable pu-
blic procurement in the State

* New opportunities for other biodegra-
dable products

« The development of a dissemination
and communication strategy

It is also important to strengthen the link-
age and impact of the CALIDENA project
with SDG 5 (Gender equality and women's

empowerment), SDG 9 (Industry, innovation
and infrastructure) and SDG 13 (Climate ac-
tion) in related projects and initiatives.

FUTURE CHALLENGES

The participation of the State through the
Ministries of Economy, Environment and
Finance is relevant through the following
actions:

¢ Insertion of MSMEs linked to biode-
gradable products in sustainable go-
vernment procurement.

¢ Inclusion of the biodegradability re-
quirement for cleaning products in the

How did the CALIDENA project come about?

Sector
Government

Sector
Producer

Products
biodegradable

Clear requirements

and methods
check reliable

System
National
for the
Quality

AMER

N

Implementation of an Action Plan that
encompasses the needs of the actors involved:

Public sector + Private sector + Consumers

)
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Impacts of the CALIDENA methodology

Confidence
Methods
measurement
reliable

Education
Training
on topics of
biodegradability

Economy
Shopping
sustainable
of the sector
public

framework of sustainable public pro-
This
through biodegradability tests issued by
ECA-accredited laboratories, that their
products effectively meet the criteria

curement. is to demonstrate,

and requirements for biodegradability.
« Training of suppliers on how to include
and interpret the biodegradability re-
quirement in sustainable public pro-
curement posters on cleaning products.

Based on the results achieved, the Minis-
tries of Economy, Environmentand Finance
are responsible for promoting sustainable
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Consumer
Protection
to rights
legitimate

Education
Training
to suppliers
institutional

Quality and
Environment
Standardization
and regulation
technique

public procurement at the national level,
including biodegradability requirements in
their framework agreements for cleaning
products.

Likewise, they must train suppliers to in-
clude and interpret the biodegradability
requirements that cleaning products must
comply with. And promote the purchase of
products and services that demonstrate
a lower environmental impact -life cycle,
eco-labeling certification, among others-.
All of these are necessary areas of action
in this process.



Executive Decree No. 39310- MH - MINAE
- MEIC - MTSS National Policy for Sustai-
nable Public Procurement and Creation of
the National Steering Committee for Sus-
tainable Procurement.

For more information:

For inquiries on the development of Costa
Rica's quality infrastructure:
secretariaconac@meic.go.cr

For inquiries about the CALIDENA Pro-
ject in Costa Rica:

Beatriz Paniagua, International expert
on quality infrastructure from the Physi-
kalisch-Technische Bundesanstalt (PTB),
paniaguavalverde@gmail.com

Jessica Chavarria, Metrological Liaison
Coordinator from the Costa Rican Metrolo-
gy Laboratory, jchavarria@lcm.go.cr

Jimmy Venegas, Metrologist, Chemical
Metrology Department from the the Costa
Rican Metrology Laboratory, jvenegas@
lcm.go.cr
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Annex 3.

Validation of polymeric products marketed and promoted as
biodegradable in Mexico (Stage 1)

Developed within the framework of the Chemical Metrology Project
for traceability and standardization of the circular economy for plastics

GENERAL DATA

Country: México
Execution period: 2022 to date
Current status: under development

BACKGROUND

In the last five years, the circular economy
in plastics in Mexico has become more re-
levant in the government and private sec-
tors. The aimis to reduce the production of
plastic waste by focusing on the use of sin-
gle-use products and promoting the use
of biodegradable materials and recycling
by requiring a certain content of recycled
material in the final products.

In conjunction with various governments,
CENAM has worked on the international
and national normative, regulatory and
scientific analysis for the case of biode-
gradable polymeric products. Likewise, in
the analysis and determination of the re-
cycled polymer content in a finished pro-
duct and the incidence of microplastics.
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SOURCE: CENAM, 2022.

. BIODEGRADABLES

]

Identification of raw materials
for polymeric products.

The focus of the project was on biodegra-
dable materials, specifically compostable
materials. In a first stage, CENAM, in coor-
dination with some governmental entities,
worked on the development of a protocol



for the chemical characterization of fi-
nished polymeric products and polymeric
raw materials that are presented as biode-
gradable in the Mexican market.

This was based on the applicable interna-
tional standards for the identification of
the polymers present, the determination
of volatiles and the presence of regulated
chemical elements.

The implementation of this characteriza-
tion protocol has allowed the identification
of the following types of products in the
Mexican market:

Biodegradable-compostable products
with international certification.
Products manufactured with biode-
gradable-compostable raw materials
certified at international level and of
recognized biodegradability in scienti-
fic literature.

Products made from biodegradable
-compostable raw materials (with or
without certification) blended with polye-
thylene and flaunted as biodegradable.
Products manufactured with biode-
gradable-compostable raw materials
certified at international level and of
recognized biodegradability in scienti-
fic literature.

Products manufactured with conven-
tional polymers (polyethylene, polypro-
pylene) with oxo-degradant additives,
ostensibly as biodegradable. This type
of products have a high incidence in the
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country with the already known contro-
versy due to the restrictions for their
use in Europe.

Conventional products - for example,
polyethylene and polystyrene - arbi-
trarily labeled as biodegradable-com-
postable.

This situation, originated in the labeling,
causes a potential incorrect handling of
polymeric solid waste derived from this
type of products.

In addition to causing concurrent environ-
mental problems, it also provides inco-
rrect information to the user of these
products offered in the local market.

The next stage of the project involves the
evaluation of the biodegradability, from
a metrological perspective, of particular
polymeric materials and mixtures, in dis-
posal media with specific characteristics
and controlled conditions -such as com-
post- that allow establishing the metro-
logical traceability of these materials
with respect to their biodegradation and
ecotoxicity.

GENERAL OBJECTIVE

To carry out the chemical identification of
the constituent polymers of the single-use
products marketed in Mexico and presen-
ted as biodegradable-compostable within
the framework of waste management and
environmental impact.
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SPECIFIC OBJECTIVES

Determine the chemical nature of fi-
nished products marketed in Mexico
and their relationship with the potential
biodegradability-compostability of the
product with respect to the applicable
regulatory requirements.

Identify metrological needs for verifica-
tion, certification and validation of biode-
gradable-compostable materials consi-
dering technical and economic feasibility.

JUSTIFICATION

In the last decade, various strategies have
been designed and established at the in-
ternational level to reduce and control the
generation of plastic waste, now consi-
dered one of the main sources of contami-
nation of soils, rivers and oceans. There-
fore, in Mexico and other countries, the
development, production and marketing of
biodegradable-compostable products has
been increasing.

In the last three years, several Mexican
states and municipalities have established
initiatives to regulate the marketing of sin-
gle-use consumer products, such as ca-
rryout bags, containers, disposable food
utensils and straws, thereby promoting
the reduction of their use.

In view of this situation, the number of fi-
nished polymeric products that claim to be
biodegradable has grown considerably in
the Mexican market. This creates the need
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SOURCE: CENAM, 2022.

Direct analysis of carrier bags or
single-use plastic bags in the FTIR-ATR
Infrared Spectroscopy System.

to verify them chemically, not only to en-
sure that they comply with the laws and
regulations imposed, but also to have a
traceable follow-up regarding waste ma-
nagement and the environmental impacts
generated once they have completed their
life cycle.

As a result of the work carried out by CE
NAM with various governmental entities,
several cases have been identified of pro-
ducts that are ostensibly biodegradable
and that, in reality, are made of polyethy-
lene with or without degrading additives.

For this reason, the present project identi-
fies the problem and establishes the techni-
cal basis for the conformity assessment of



finished plastic products marketed in Me-
xico and presented as biodegradable-com-
postable, with emphasis on the analysis of
carrier bags or single-use plastic bags.

REFLECTION QUESTIONS

Are the finished products offered as
biodegradable-compostable really bio-
degradable?

What effects can the incorrect identifi-
cation of biodegradable-compostable
products have on waste management
and environmental impact?

To what extent and how are the current
measurement and conformity assess-
ment needs of biodegradable-com-
postable polymeric inputs and outputs
in Mexico being met?

What are the challenges and/or pers-
pectives in the short, medium and long
term?

What have you learned so far?

UNIT OF ANALYSIS

The project focuses on the needs of state
entities for developing and/or complying
with standards and regulations for regu-
lating the production, marketing and dis-
tribution of biodegradable-compostable
polymeric materials.

It is expected to su-pport the homoge-
nization of these regulations and esta-
blish the basis for a future official Mexi-
can standard.
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The validation protocol for polymeric ma-
terials and finished products (single-use
or carryout plastic bags), as well as its im-
plementation, is carried out at the National
Metrology Center.

It is supported by applicable international
and national regulations, as well as scien-
tific literature, guidelines, regulations and
international laws.

CONCEPTUAL FRAMEWORK

Biodegradation (in plastics): biodegrada-
tion in plastics is the microbial conversion
of all its organic constituents into carbon
dioxide, new microbial biomass and mi-
neral salts under aerobic conditions, or
into carbon dioxide, methane, new micro-
bial biomass and mineral salts under an-
aerobic conditions (SAPEA 2020).

Compostable plastic: plastic that under-
goes degradation by a biological compos-
ting process to produce CO2, water, organic
compounds and biomass, leaving no toxic,
non-visible and distinguishable residues
(IS0 17088:2012).

Bioplastic (bio-based polymer): material
composed or derived, in whole or in part,
from biological products derived from bio-
mass, including plants, animals, marine
and/or forest materials (SAPEA 2020).

Oxodegradable plastic: conventional plas-
tic (PE, PP, PVC, etc.) in which pro-oxidant
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additives based on transition metals (Co,
Mn, Fe, etc.) are incorporated that favor the
fragmentation of the plastic as a result of
its interaction with UV radiation or expo-
sure to heat.

Itis important to clarify that the inclusion of
a pro-oxidant additive does not automati-
cally convert a non-degradable plastic into
a degradable or biodegradable one (Euro-
pean Commission, 2018).

Assessment of a biodegradable-compos-
table product: with regard to the assess-
ment of biodegradability-compostability,
international standards (ISO 18606 and EN
13432) recognize four general steps, each
with its own acceptance criteria:

Physicochemical characterization of the
product

Biodegradation

Physical disintegration

Ecotoxicity

According to international standards and
certification bodies recognized worldwide,
one of the most relevant and significant
criteria for a product to be considered as
biodegradable-compostable is that the ra-
tio of chemical conversion of CO2 produced
with respect to the theoretical amount of
CO2 that would be produced by complete
oxidation of the product is greater than or
equal to 90 % (CO2 /ThCO2 = 90 %) in a
maximum time of 180 days in an industrial
composting environment.
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BIODEGRADABLE
AND BIO-BASED PRODUCTS

Regarding the biodegradability of poly-
mers and their chemical nature with res-
pect to their fossil or bio-based origin, as
shown in Figures 1(a) and 1(b), the fact that
a polymer is bio-based does not necessa-
rily imply that it is a biodegradable poly-
mer. It is also necessary to point out the
existence of biodegradable polymers of
fossil origin, recognized worldwide. There-
fore, the following should be clarified:

* “Not all bio-based plastics are biode-
gradable.”

« “Not all biodegradable plastics are
bio-based.”

DEVELOPMENT

The project in its initial stage of research
presents and analyzes as a basis one of
the most commercialized polymeric pro-
ducts in Mexico and in the world, these
being the carrier bags, in order to identify
the constituent polymers, using infrared
spectroscopy of a representative sample
of carrier bags commercialized in an en-
tity of the Mexican Republic where these
bags are marketed as biodegradable or as
biodegradable-compostable.

CENAM has several internal references
that allow identification of the constituent
polymers of the carrier bags examined by
infrared spectroscopy as a representative
example, as shown in Figure 2.



Classification of biodegradable and non-biodegradable polymers
in terms of their origin

Biodegradable polymers

. Polymers Polymers

b biodegradable biodegradable ©
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] 2 Plastics
2 3 oxodegradable?
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a biodegradable biodegradable @
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Non-biodegradable polymers

Source: Translated and adapted from SAPEA, Science Advice for Policy by European Academies. 2020. Biodegradability of
plastics in the open environment. SAPEA. doi:10.26356/biodegradability plastics, Germany.

m Main biodegradable and bio-based polymers at industrial level

Plastics
biodegradable

Plastics
Biobased

Bio-PET

Starch

PHA

Cellulose

PLA

Bio-PBS Bio-PTT

Bio-PVOH

Bio-PA

Source: Translated and Adapted from Hazell,J. 2017. Getting it right from the start Developing a circular economy for novel
Materials.
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m Identification of polymeric compounds by infrared spectroscopy

Bag A
100 4
% Transmittance Aol
50 1
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Number of waves (cm-1) 4000 3000 2000 1000
Bag B
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% Transmittance
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Bag C
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504 polyethylene
Number of waves (cm-1) 4000 3000 2000 1000
Bag C
100
% Transmittance W
50 1
100 4
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50 1
Number of waves (cm-1) 4000 3000 2000 1000

Source: CENAM, 2022.
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Table 1 shows the results of the infrared
spectroscopy characterization of a total of
22 carrier bags, all of which are labeled as
biodegradable or biodegradable-compos-
table. As can be seen, the great majority
of the bags characterized are made of po-
lyethylene (19 of them), one bag is made of
polyethylene-starch and only two of them
are made of polymers considered as po-
tentially biodegradable-compostable, of
which there are several reports and certi-
ficates from internationally recognized or-
ganizations of products composed of these
polymers (PBAT-PLA and starch).

This analysis is a true reflection of many
of the situations observed in Mexico, where
products are being marketed ostensibly as
biodegradable-compostable that, in reality,
are still made of polyethylene and possibly
with the addition of a pro-oxidant additive
(oxodegradable products), which are also
ostensibly biodegradable-compostable.

Added to this is the widely known con-
troversy about their prohibition in the
European Union and the fact that their
biodegradable nature is not recognized
by various sectors and environmental or-
ganizations.

One of the factors that most complicates the
commercialization of biodegradable-com-
postable polymeric products is the fact that
various governments require them to be
certified by an internationally recognized
body or by a nationally accredited body. In-
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ternationally, the cost of certification, inclu-
ding all the tests required, is estimated at
approximately MXN $500,000, which repre-
sents a critical barrier for bag producers.
In addition, Mexico does not have sufficient
technical infrastructure to carry out such
tests based on the demand that may exist.

In this sense, it is very important to consi-
der the chemical and physical traceability
of marketed products as a tool to develop
more feasible technical and economic vali-
dation protocols as presented in ISO 18606.

Figure 3 shows a diagram of the produc-
tion of carrier bags made from biodegrada-
ble-compostable raw materials (polymers).

As can be seen, the polymeric raw mate-
rial of the carrier bags - in this case, pe-
llets or films - has been subjected to the
four stages of characterization or evalua-
tion for the determination of its biodegra-
dation in compost. It has complied with
the requirements of each stage conside-
ring, in the case of polymeric film, a cer-
tain thickness. Given the fulfillment of all
requirements, this raw material is eligible
for certification.

In the scenario of a subsequent commer-
cialization of this raw material for a ma-
nufacturer of film rolls, or for the pro-
duction of carrier bags, it is important to
note that the imperative need to submit
these products, intermediate or final, to
the four stages of characterization for the
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Table 1. Polymers identified in the characterized carrier bags

Identified Potentially biodegradable Oxodegradable
polymers polymer(s) additive
1 Polyethylene No Yes
2 Polyethylene No Yes
3 Polyethylene No No
4 Polyethylene No Yes
5 Polyethylene No Yes
6 Polyethylene No Yes
7 Polyethylene No Yes
8 Polyethylene No Yes
9 Polyethylene No Yes
10 Polyethylene No Yes
1 PBAT, PLA and starch Yes No
12 PBAT, PLA and starch Yes No
13 Polyethylene No Yes
14 Polyethylene and starch  Only starch No
15 Polyethylene No Yes
16 Polyethylene No No
17 Polyethylene No No
18 Polyethylene No No
19 Polyethylene No No
20 Polyethylene No Yes
21 Polyethylene No Yes
22 Polyethylene No Yes

Source: CENAM, 2022.
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Diagram based on 1S0-18606
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evaluation of biodegradable-compostable
materials is no longer recognized. On the
contrary, it recognizes traceability as an
indispensable and necessary tool to eva-
luate and guarantee that the intermediate
and/or final product is manufactured with
the polymer resin previously evaluated
and even certified.

In the case of carrier bags that present the
addition of compounds or pigments diffe-
rent from those of the raw material initia-
ly evaluated, additional tests should be
considered. In addition, those to evaluate
chemical and physical traceability, such

Importance of physical-chemical traceability in the evaluation
and certification of biodegradable-compostable products.

Physical properties Biodegradability
product chemistry Combliance
—) —) : P L
(possible certification)

Maximum :
thickness in proof : , ¢
of disintegration : " film

(film)

Compliance ISO 18606
(possible certification)

il it Compliance IS0 18606
—) film = " film —)
Traceability (possible certification)

1ISO 18606 Compliance IS0 18606
(additional tests) (possible certification)

as physical disintegration and ecotoxicity
tests, depending on the case.

Consequently, as can be seen, the first sta-
ge of evaluation of a biodegradable-com-
postable product or raw material is very
important. Such characterization will allow
the potential establishment of chemical
and physical traceability in intermediate,
final or derived products, with respect to
those raw materials or products evaluated
and/or certified in the first instance. This
will be done by performing a series of cha-
racterization tests to identify constituent
polymers, regulated chemical elements,
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volatile solids and film thickness. These
tests will make it possible to establish the
correspondence (traceability) between the
certified polymeric product and the one
being marketed.

CONCLUSIONS

As a result of the case study and CENAM's
work in recent years, it is possible to draw
the following conclusions:

* Based on their chemical structure, six
main types of single-use polymeric pro-
ducts, including carrier bags or shopping
bags, have been identified (see Figure 4).

Polymeric products made from
non-biodegradable conventional
polymers but labeled as
biodegradable.

to their chemical structure

Polymeric products made
with conventional polymers
and an additive that favors
oxodegradation or
enzymatic degradation.

Polymeric products made from
a mixture of materials biodegradable
polymer raw materials (including
certified) and non-biodegradable

In the exercise carried out with a State of
the Republic, and according to CENAM's
experience, it has been possible to iden-
tify a high incidence of carrying bags
labeled as biodegradable and/or biode-
gradable-compostable, which are made
of polyethylene, which shows the use of
misleading information to the consumer
in addition to the impacts generated to the
environment and public health.

The certification of each and every one of
the types of biodegradable-compostable fi-
nished products, considering the four eva-
luation stages established in the applicable
international standards, does not repre-

Types of marketed single-use polymeric products, in relation

conventional polymer raw materials.

Source: CENAM, 2022.
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sent the most viable path for its regulation
in Mexico, given the technical and economic
feasibility of carrying it out. In this sense,
the chemical and physical traceability, re-
cognized in ISO 18606, allows the develo-
pment of more agile evaluation and certi-
fication protocols from the technical and
economic fields for those finished products
manufactured from polymer resins that
are integrally evaluated and/or certified in
biodegradability-compostability.

Itis also very important to promote the deve-
lopment of complementary studies oriented
to the integral evaluation of polymeric mixtu-
res of commercial importance and the effect
that different additives can have on biode-
gradation in compost. The establishment of
the chemical and physical traceability of fini-
shed polymeric products marketed not only
in Mexico, but also internationally, will be of
great importance to evaluate the composi-
tion of these products, their behavior and the
impacts produced on the environment.

It is recommended to consider the analysis
and subsequent evaluation of polymeric
products with pro-oxidant (oxodegrada-
ble), enzymatic additives and starch-polye-
thylene mixtures to define their biodegra-
dability in different disposal media and to
determine their environmental impacts.

LESSONS LEARNED

« There is a problem, to some degree
systematic, in the labeling of single-use
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products in relation to their biodegra-
dable-compostable character.

It is important and critical to promote a
verification program for products mar-
keted in Mexico to identify the chemi-
cal characteristics of the products and
proper waste management.

No waste management program will be
efficient if the characteristics of each
type of single-use product marketed
are not identified and recognized. To
this end, it is essential to have clear and
environmentally responsible labeling
that allows for proper classification.
The implementation of regulations and
requirements for single-use products
must also consider the accessibility of
services involving testing and certifi-
cation costs, among others, to which
small and medium-sized companies can
resort. On the other hand, there is the
need to strengthen the local technical
infrastructure to provide services with
greater scope in view of the wide range
of existing products, a need that is also
shared in other countries of the region.
Some manufacturers submit to CENAM,
or to the respective authorities, pro-
ducts manufactured with polymeric raw
materials or finished products certified
in compostability in order to obtain au-
thorization for their commercialization.
However, they continue to market pro-
ducts made from non-biodegradable
polymers such as polyethylene.

The degree of interest, scope and im-
plementation of the regulations in the
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different states of the Mexican Republic
is very diverse, which is why it is very
important to harmonize criteria through
an official Mexican standard that consi-
ders not only the technical parameters
of international standards, but also pro-
vides strategies to confront the panora-
ma of action with the different sectors
of the country.

It is necessary to have a massive public
awareness and dissemination program
that invites consumers to question the
reliability of labels and products and
that mainly continues to promote the re-
duction of the consumption of single-use
products.

RECOMMENDATIONS

Promote a program to verify plastic
products claimed to be biodegrada-
ble-compostable in order to determine
their chemical nature and analyze their
final disposal.

Strengthen government programs to
help reduce the consumption of sin-
gle-use plastic products.

Promote the regulation of the labeling of
single-use products with respect to their
biodegradable-compostable nature.

To develop material validation protocols
focused on chemical and physical tra-
ceability, not only of polymeric products
made with biodegradable-compostable
resins, but also considering polymeric
products with pro-oxidant (oxodegrada-
ble) additives, enzymatic additives and
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starch-polyethylene mixtures. The ob-
jective is to establish their degradation
potential in different disposal media and
to determine their adverse effects on the
environment.

For more information:

Juan Gabriel Lugo Luévano, Project Lea-
der from the National Metrology Center
(CENAM), jlugo@cenam.mx

José Antonio Salas Téllez, Director of Re-
ference Materials, National Metrology Cen-
ter (CENAM), jsalas@cenam.mx

For review:

1SO 18606: 2013. Packaging and the envi-
ronment - Organic recycling

EN 13432:2000. Packaging- Requirements
for packaging recoverable through com-
posting and biodegradation- Test scheme
and evaluation criteria for the final accep-
tance packaging

ISO 17088:2012. Specifications for com-
postable plastics

BS 8472:2011. Methods for the assess-
ment of the oxo-biodegradation of plastics
and of the phyto-toxicity of the residues in
controlled laboratory conditions



Annex 4.

Detail of quality infrastructure projects linked to
sustainability issues with scope of action in Latin America
and the Caribbean and supported by the Physikalisch-
Technische Bundesanstalt - PTB

Country Project Execution Implementation
or region name period partners
Bolivia Strengthening quality infrastructure for 2019 - 2023 IBMETRO
renewable energy and energy efficiency
Bolivia Program for the promotion of quality 2020 - 2023 IBMETRO
infrastructure that supports drinking water
and wastewater measurements and testing |l
Brazil Strengthening quality infrastructure for 2021 -2023  Inmetro
renewable energy and energy efficiency |l
CARIFORUM  Technical barriers to trade component 2019 - 2024 CROSQ, INDOCAL
Ecuador Strengthening quality infrastructure for 2019 - 2023 MPCEIP, INEN,
energy efficiency SAE
Guatemala Strengthening the quality infrastructure 2021 -2023  SNC - National
for environmental and climate protection Quality System
The Strengthening quality infrastructure 2019 - 2023  CARICOM Regional
Caribbean for sustainable energy in the Caribbean Organization for
Standardization and
Metrology (CARICOM)
Quality (CROSQ)
and the Dominican
Institute for Quality
(INDOCAL)
Colombia Development of the competencies of the 2020 - 2024  INM, ICONTEC,
National Quality Subsystem (SICAL) and ONAC, SIC, ANDI,
its stakeholders (ARTICAL 1) ASOCEC
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or region
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Project
name

Execution
period

Implementation
partners

Colombia Quality for competitiveness: 2019 - 2021 INM, INCONTEC
Reducing quality gaps in micro, small
and medium-sized enterprises in
Colombian regions
Latin Regional fund for quality 2014 -2022  IAAC, COPANT, SIM +
America infrastructure for biodiversity and various institutions
and the climate protection in Latin America of quality infrastructure
Caribbean and the Caribbean in Latin America and
the Caribbean
Latin Strengthening Quality Infrastructure 2020 - 2023 IAAC, COPANT, SIM +
America for the Circular Economy in Latin various institutions
and the America and the Caribbean (Ql4CE of quality infrastructure
Caribbean LAC) in Latin America and
the Caribbean
Mercosur Strengthening quality infrastructure 2019 - 2022  Clinstitutions
for the promotion of energy efficiency coordinated by the SGT
in MERCOSUR member countries N°3 (Sub-Working Group
of the Mercosur
for Regulation and
Conformity Assessment)
Mexico Strengthening quality infrastructure 2018 - 2021 Institutions of the Cl
for renewable energy and energy in Mexico, Dominican
efficiency Republic and Cuba
Nicaragua Improving quality assurance services 2019 - 2023  National Quality System
in the water sector (NQS)
Peru Strengthening of the national quality 2022 - 2025 INACAL

infrastructure to support natural
resource management and monitoring
of environmental and climate
parameters in Peru

Source: Physikalisch-Technische Bundesanstalt - PTB, 2022
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