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Abstract

Currently, sustainability or sustainability is crucial for our planet and humanity, therefore, for
companies, a response to this event is the Agenda 2030 of the United Nations that in 2015
designed a strategy through the SDGs to promote sustainable development, which is composed
of three dimensions: economic, social and environmental. The objective of this analysis is to
relate 1SO standards and industrial maintenance for the achievement of the 167 goals of the SDGs
to contribute to sustainable development by developing a research with a qualitative approach for
the collection and analysis of information through an exploration of this relationship. The
contribution of this article is to show how 1SO standards contribute to the benefit of the SDGs
and the actions taken by industrial maintenance, for example, ISO 55001 an asset management
system has 0.04% of all certificates annealed by 1SO, this leads us to new concepts such as green
maintenance and sustainable maintenance.
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Resumen

En la actualidad, la sostenibilidad o sustentabilidad es crucial para nuestro planeta y la
humanidad, por ende, para las empresas, una respuesta a este evento es la Agenda 2030 de la
Naciones Unidas que el afio 2015 disefio una estrategia mediante los ODS para promover el
desarrollo sostenible, el cual esté integrado por tres dimensiones la econémica, social y ambiental.
El objetivo de este andlisis es relacionar las normas 1SO y el mantenimiento industrial para el
logro de las 167 metas de los ODS para coadyuvar al desarrollo sostenible desarrollando una
investigacion con un enfoque cualitativo para la recoleccién y andlisis de la informacién a través
de una exploracion de esta relacion. La contribucion de este articulo es mostrar como las normas
1SO contribuyen al beneficio de los ODS y las acciones tomadas por el mantenimiento industrial,
por ejemplo, la norma 1SO 55001 un sistema de gestién de activos tiene 0.04% de todos los
certificados recocidos por la ISO, esto nos lleva a nuevos conceptos como el mantenimiento verde
y el mantenimiento sostenible.
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Introduction

Today, sustainability or sustainability is a
transcendental element in decision making at
strategic, tactical and operational levels in
companies, the manufacture of a product or
service, the acquisition of raw materials or
services, the maintenance of their assets, among
other things, because these activities positively
or negatively affect sustainability.

Sustainable development enables nations
and their companies to engage in a holistic
process that brings together the social,
ecological and economic dimensions. On the
other hand, the UN Agenda 2030 for sustainable
development generates a strategy towards the
economic, social and environmental parts of
sustainability, which involves 17 Sustainable
Development Goals (SDGs) and 169 targets for
the social, economic and environmental
dimensions.

In this context, industrial maintenance is
no stranger to these changes and new types of
disruptive maintenance such as maintenance 4.0,
maintenance 5.0 and sustainable maintenance
are emerging.

The purpose of this study is to describe
how ISO standards and industrial maintenance
are related to the SDGs in order to contribute to
the achievement of the UN 2030 Agenda. For
this research, the qualitative approach is used for
the collection and analysis of information
through an exploratory investigation of this
relationship.

Nowadays, companies are not indifferent
to the 2030 Agenda, they must integrate and
connect corporate sustainability and the SDGs
for a frame of reference that involves them in this
global context. With this argument, the industrial
maintenance area must contemplate courses of
action to privilege corporate sustainability and
the SDGs, although it is true that this depends on
the operating and commercial environment of
companies, so it is important to reflect on their
objectives, needs and processes for this
contribution.
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SDGs and Standardisation

The industrialisation of processes in companies
has a significant effect on the pollution of
ecosystems. This is not new, because since the
first industrial revolution the impact on the
environment has started and in this case, the
maintenance area requires spare parts to carry
out its activities from this point it is necessary
that these supplies do not affect the environment
and reduce the carbon footprint, because from a
systems theory approach, see figure 1, the inputs
and outputs contribute to the pollution of
ecosystems, affect the economic and social
aspect of the environment.

Environment

Spare
partsSuppliesMaster
Maintenance
PlanOperation
manualsTechnical
information

Asset servicing
Waste
Information

Transformation process Maintenance
activities:

Corrective
Preventive
Predictive

Feedback

Figure 1
Maintenance Process

Source: Own elaboration

Therefore, spare parts management
should optimise items and reduce inventory
costs, all of this focused on sustainable industrial
maintenance that allows the use of non-polluting
products, proper use of water, efficiency in
ventilation and heating systems, waste recycling
in accordance with regulations, proper operation
of machinery and policies that favour the
environment.

In addition, reliable suppliers must be
considered and their products must not pollute,
for example, biodegradable lubricants that
reduce pollution.

On the other hand, the SDGs are 17 goals
promoted by the United Nations (UN) for the
2030 Agenda. According to Alison Smale (n.d.),
the SDGs are defined as the world we aspire to
have from various approaches and involve all
nations to make that change.

It is imperative that the entire world's
population, including governments, the private
sector and citizens, play an active role in
achieving these goals.
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According to the 2030 Agenda for
Sustainable Development:

‘It implies a common and universal
commitment, however, as each country faces
specific challenges in its quest for sustainable
development, States have full sovereignty over
their wealth, resources and economic activity,
and each will set its own national targets,
adhering to the Sustainable Development
Goals (SDGs), provides the text adopted by
the General Assembly’.

Table 1 briefly shows the 17 SDGs, the
relationship between each one of them is vital
because one of them cannot and should not be
achieved without the others.

Table 1
ODS short description

ODS
10. Reducing inequalities
11. Sustainable cities and

1. The end of poverty
2. Zero hunger

communities
3. Health and well-being 12, Responsible
production and

consumption

4. Quality education

13. Climate action

5. Gender equality

14. Underwater life

6. Clean water and
sanitation

15. Terrestrial ecosystem
life

7. Affordable and clean
energy

16. Peace, justice and
strong institutions

8. Decent work and
economic growth

17. Partnership to achieve
the goals

9. Industry, innovation and
infrastructure

Source Own elaboration based on SDGs - UN

The sustainable success of an
organisation, region or country according to the
ISO 9004: 2018 standard involves social,
economic and ecological aspects as shown in
Figure 2.
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Sustainable success

Source: Eduardo Coraza (2018)

Standardisation is an  important
economic, environmental and social element
globally, enabling local, regional, national and
international trade between nations.
Standardisation ~ ensures  that  products
manufactured anywhere in the world meet
technical, health, environmental and legal
requirements and guarantees competitiveness
between companies and nations.

From an economic, social and ecological
perspective (see figure 1), it promotes creativity
and innovation for the improvement of products,
processes and systems by complementing the
regulation of laws between countries and is a
reference for international markets through
transparency.

Overall, standardisation will contribute
to the achievement of the SDGs through the
development of international, national, regional
and local standards. There are different
international standardisation bodies such as the
International  Electrotechnical Commission
(IEC), the International Organization for
Standardization (ISO), the Codex Alimentarius
Commission, the International Bureau of
Weights and Measures (BIPM), the International
Organization of Legal Metrology (OIML), the
International Telecommunication Union (ITU).
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There are also globally recognised
standardisation bodies such as the American
National Standards Institute (ANSI), the German
Standards Institute (DIN), the Japanese
Industrial ~ Standards  (JIS), the Spanish
Association for Standardisation and
Certification (AENOR), the British Standards
Institution (BSI) to name but a few.

Therefore, standardisation offers 1SO
standards as tools to support the achievement of
sustainable development as they can be
fundamental for the company to include in its
strategy the fulfilment of the SDGs and the
contribution to a more sustainable world.

In Mexico, the General Directorate of
Standards (DGN) under the Ministry of
Economy is responsible for issuing and
authorising mandatory standards, the Mexican
Official Standards (NOM) through 10
government agencies and 8 decentralised
entities. VVoluntary Mexican Standards (NMX)
through 11 national standardisation bodies such
as NORMEX, Instituto Mexicano de
Normalizacion y Certificacion, A.C. (IMNC),
Asociacion de Normalizacion y Certificacion,
A.C. (ANCE), |Instituto Nacional de
Normalizacion Textil, A:C: (INNTEX), among
others.

The relationship between the ISO
standards and the SDGs are shown below (see
table 2).

Table 2
SDGs and ISO Standards

ODS Number of | Relevant
1ISO 1ISO
standards | standard

End of poverty 441 1ISO 20400

ISO 37001

Zero Hunger 631 ISO 22000

1SO 26000
1ISO 20400
Health and welfare 3,864 1ISO11137
ISO 7153
ISO 37101

Quality education 697 15021001

Gender equality 264 1SO 26000

Clean water and | 783 ISO 24518

sanitation 1ISO 30500

Affordable and clean | 1,223 1ISO 50001

energy I1ISO 17225

Decent work and | 3,014 1ISO 45001

economic growth
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Industry, innovation and | 15,120 1SO 55000
infrastructure 1SO 44001
Reducing inequalities 719 1SO 26000
Sustainable cities and | 2,963 1SO 37120
communities 1SO 37122
1ISO 37123
Responsible production | 3,458 1SO 20400
and consumption 1SO 15392
Climate action 1,539 1SO 14000
Underwater life 428 1SO 26000
Life of terrestrial | 1,266 1SO 38200
ecosystems
Peace, justice and strong | 273 1SO 37001
institutions
Partnerships to achieve | - -
the goals

Source: Own elaboration based on Sustainable
Developments Goals - 1SO

Table 2 shows each of the 17 SDGs in
their short version, the second column indicates
the number of standards that contribute to each
SDG according to I1SO and the last column
shows the most representative standard for
achieving the SDG. It is worth mentioning that,
each standard contributes to more than one SDG,
for example, [ISO 20400 Sustainable
Procurement contributes to SDGs 1, 2, 5, 8, 10,
11, 12, 16, 13; 1SO 26000 supports to achieve
the following SDGs 1, 2, 3, 4,5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15, 16, and so each standard can
contribute to more than one SDG.

Industrial Maintenance and SDGs

This is how the 17 SDGs for sustainable
development can be linked in any organisation.
Any of the SDGs we look at is related to these
three dimensions.

For industrial maintenance it is
paramount to be aware that its interventions in
company processes and systems positively or
negatively affect the achievement of the SDGs,
so let's look at some SDGs and industrial
maintenance.

SDG 6 Clean water and sanitation
involves measures of access to adequate and
equitable sanitation and hygiene services; water
recycling and reuse systems; efficient use of
water. The area of maintenance is directly and
indirectly concerned with this non-renewable
resource in its facilities and optimal
management. ISO 24518 establishes guidelines
for sustainable water management in
organisations.
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SDG 7 Affordable and clean energy,
which includes the use of renewable and clean
energy; improvement of energy efficiency and
modernisation of energy management through
the analysis of energy consumption, more
efficient lighting systems, smart equipment,
among others. The 1SO 55000 family is an
energy management system that promotes
energy sustainability and efficiency by
optimising resources and costs; ISO 50001 is
certifiable.

SDG 8 Decent work and economic
growth  promotes full and productive
employment, decent work for all and sustainable
and inclusive economic growth. The area of
maintenance contributes to the optimisation of
the resources it uses in its activities such as
human resources and cost reduction for
sustainable economic growth. 1SO 45000
describes the requirements for an occupational
health and safety management system to reduce
occupational risks, reduce accidents and
occupational diseases.

SDG 9 Industry, Innovation and
Infrastructure with reliable, smart, sustainable,
accessible and quality structures; optimisation of
resources; industrial  diversification and
innovation; universal access to information and
communication  technologies. Maintenance
intervention is  with  1loT;  predictive
maintenance 4.0; interoperability between
systems and platforms; machine learning for
maintenance data analytics for an effective and
efficient decision-making process, for example.
The ISO 55000 family refers to an asset
management system in companies establishing
the optimisation of processes, allocation of
resources and increasing the lifetime of assets.

SDG 12 Responsible Consumption and
Production through sustainable management and
efficient use of natural resources; reduction,
recycling and reuse strategies; sustainable
practices, maintenance intervenes through
energy  efficiency; responsible  waste
management; resource conservation; alignment
of industrial maintenance with sustainable
development. ISO 14020 sets out requirements
for the wuse of environmental labels and
declarations, as well as ISO 15392 describes
general principles for sustainability in buildings
and civil engineering works.
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SDG 13 Climate action manages urgent
measures to combat climate change and its
impacts. For maintenance, the life cycle of an
asset includes design, construction, installation,
operation, refurbishment and recycling. This
life-cycle cost analysis of an asset enables it to
contribute to achieving sustainable development
in its three dimensions: social, economic and
environmental. One of the standards that
facilitate this is ISO 14000, an environmental
management system to reduce the environmental
impact generated by companies and also the
social impact and, therefore, the economic
impact through its principles focused on the
environment.

Results

The latest assessment of the SDGs by the United
Nations describes the progress achieved by the
custodian bodies and paints an alarming picture.
Of the 140 targets that can be assessed, 50 per
cent exhibit moderate or severe deviations from
the desired path, while more than 30 per cent
show no discernible progress or worse still show
a regression below the 2015 baseline.

This measurement of the SDGs indicates
the pressing need to intensify efforts to ensure
that the SDGs remain on trend or that the
necessary changes are made to move towards a
sustainable future. Figure 3 shows that SDG 12
has 37% achievement of its targets, SDG 1 has
71% progress, SDG 14 has the highest
stagnation at 60%, SDG 7 has only 21%
stagnation and 79% combined achievement and
progress of its targets, SDG 11 has 59%
insufficient data for assessment.

The UN 2023 report concludes that 15%
of the SDGs are on track, 48% are seriously or
moderately behind and 37% are stagnating or
regressing.

Herrera-Sénchez, Gustavo, Moran-Bravo, Luz del Carmen, Silva-Juarez,
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Assessment of SDG 2023 progress

Source: United Nations 2023

From a standardisation point of view, the
number of ISO certificates is an indication of the
formal commitment of companies to the
achievement of the SDGs in all three aspects of
sustainable development. The number of valid
certificates issued until 2022 are shown in table
3 below.

Table 3
Number of 1SO 2022 recognised certificates

Standard 2022 2021 2020 2019
1SO
ISO 9001 | 1,265,216 | 1,077,884 916,842 883,521
1SO 14001 528,903 420,433 348,218 312,580
1SO 45001 397,339 294,420 190,429 38,654
ISO IEC 71,549 58,687 44,486 36,362
27001

1SO 22000 45,459 36,124 33,735 33,502
I1SO 13485 29,543 27,229 25,656 23,045
1SO 50001 27,631 21,907 19,721 18,227

1SO 20000-1 27,009 11,769 7,846 0
ISO 37001 5,901 2,896 2,065 872
1SO 39001 1,550 1,285 936 864
1SO 55001 997 0 0 0
1SO 28000 521 584 520 1,874
ISO 20121 247 0 0 0
1SO 29001 177 0 0 0
I1SO 44001 118 0 0 0

Source: The Survey 1SO 2023.

Table 3 shows that the overall number of
certificates has a positive trend, with an increase
of 23% from 2021 to 2022. 1ISO 9001 is still the
most requested standard and its increase is 17%
from 2021 to 2022.
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In general, standards 14001 (26%),
45001 (35%), 22000 (26%), 50001 (26%),
37001 (104%), 55001 and 44001 show increases
in their certifications and this generates
systematic, regular and robust systems and
processes to comply with the requested
requirements and contribute to sustainable
development.

There are other 1SO standards focused on
industrial maintenance, apart from ISO 55001
Asset management, there is ISO 14224
Collection and presentation of equipment
reliability and maintenance data, the 1ISO 13381
family System diagnosis and condition, 1SO
13374 Condition monitoring and diagnosis of
machines.

For maintenance management, there are
also other standards, e.g. ANSI TAPPI TIP
0305-34:2008 refers to a maintenance protocol
for management by creating daily, weekly and
monthly maintenance checklists. The MIMOSA
organisation  develops open information
standards related to the exchange and integration
of data in operation and maintenance systems.

Discussion

According to the presented results of the SDGs
and number of ISO certificates with respect to
contributing standards, the gap to achieve the
UN 2030 Agenda is large due to the number of
factors involved, it is necessary to strengthen the
established actions to make them more efficient
and effective.

As far as industrial maintenance is
concerned, 1SO 55001 is in an incipient state to
be used and the other non-certifiable standards
are up to the organisations to implement.

For example, green maintenance focuses
on reducing the environmental impact of its
activities by involving the use of sustainable
practices and green technology for the reduction
of electrical energy consumption, minimising
waste and reducing the use of hazardous
materials. This involves sustainable best
practices such as reducing the carbon footprint,
reducing dependence on non-renewable
resources, improving the health and well-being
of workers, reducing operating costs, reducing
the risk of environmental pollution, among
others, with the main focus on contributing to the
long-term sustainability of all their assets.
Herrera-Sénchez, Gustavo, Moran-Bravo, Luz del Carmen, Silva-Juérez,
Alejandro and De Sampedro-Poblano, Héctor Manuel. [2024].
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Certainly, companies are applying this
green maintenance approach in Canada, making
maintenance activities more supportive of being
environmentally sustainable in the long term.

From another perspective, sustainable
industrial maintenance performs maintenance
activities efficiently and sustainably, employing
processes to minimise the consumption of
energy, water and other non-renewable natural
resources, as well as reducing the generation of
waste and pollutant emissions and promoting
reuse and recycling.

Finally, ISO 9001 as the flagship 1SO
standard supports the following SDGs: 3 Health
and well-being, 8 Decent work and economic
growth, 9  Industry, innovation and
infrastructure, 10 Reducing inequalities, 11
Sustainable cities and communities, 12
Responsible production and consumption and 13
Climate action. There is also an agreement
between ISO and the United Nations
Development Programme (UNDP) for the
development of an international standard,
ISO/WD 53001.2 Management systems for the
United Nations Sustainable Development Goals
- Requirements for demonstrating and
improving performance towards the SDGs in a
systematic and accountable manner.

Conclusions

We are in the transition from Industry 4.0 to
Industry 5.0, where the latter has the human
being at the centre, resilience and sustainability
as its pillars, then, maintenance 5.0 seeks the
optimisation and upgrading of maintenance
operations through new technologies that are
friendly to sustainable development. Focusing
on sustainability, Industry 4.0 seeks to optimise
resources such as electrical energy consumption
through 4.0 technologies, whereas Industry 5.0
focuses on the use of renewable energy sources
and efficient energy systems for the reduction of
carbon footprint and the success of sustainable
development.

Therefore, companies should prioritise
their activities for sustainable development
success with sustainable overall objectives,
sustainable  policies,  sustainable  plans,
sustainable strategies, sustainable procedures,
sustainable budgets and sustainable
programmes. This approach should permeate all
their operational areas.
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Industrial maintenance must be aligned
to this sustainable philosophy through disruptive
and sustainable technologies, sustainable
predictive maintenance, sustainable preventive
maintenance and development of all its
processes to address the social, economic and
environmental dimensions to achieve the 2030
Agenda and sustainable development.
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