IEC and climate change

Combating climate change and
its impacts
Our planet is fragile. Over the past 150 years, the earth’s

Together, they make it easier for utilities to build and maintain

average temperature has increased steadily, because of

resilient electrical grids which can better withstand extreme

climate change. Human activity such as the burning of fossil

weather events. Their work helps governments to ensure

fuels, which generates greenhouse gas (GHG) emissions,

continuous services such as lighting, water sanitation,

has accelerated the rise in temperature levels. Rain and

food processing, medical services or transportation during

snow fall patterns have been altered, generating more

storms, forest fires and floods.

severe and unpredictable weather phenomena.
They also facilitate the construction and use of renewable
Humans must reduce GHGs, global waste and the use of

energy systems and promote the use of energy efficient

water to preserve the planet for future generations. The

processes and technologies, which in turn help reduce

United Nations 17 Sustainable Development Goals (SDGs)

GHG emissions. They pave the way for greener modes of

are at the core of its blueprint for building a better world by

transport, prepare the stage for the circular economy and

2030.

lay the ground for new environment preserving technologies
in various industries, such as healthcare, consumer
electronics or transport.

IEC Standards and Conformity Assessment
Systems mitigate climate change

SDG 13 outlines urgent action to combat climate change

Extreme weather episodes have a disastrous effect on the

and its impacts. Alongside other organizations, IEC is

electricity grid, resulting in recurring power failures, which

contributing to this global effort, through consensus-based

affects the lives of millions of people. Blackouts impact

International Standards and CA systems.

homes and businesses as well as essential services and
infrastructure such as hospitals, water management and
transport. They shut down economies, which has a knock-

Microgrids for resilience

on effect on entire populations. Ensuring the electricity

One of the ways of making the electricity network more

grid can withstand such episodes is therefore a must for

resilient is by building microgrids. The conventional power

governments throughout the world.

grid comprises a centralized power generation plant and a
transmission and distribution network that delivers electricity

The IEC offers a global institutional framework that allows for

in a single direction from the power station to the end-user.

the cooperation of many thousand experts from more than

This model is increasingly complemented by decentralized

170 countries. They share their know-how and expertise to

energy resources (DERs) which are situated close to the

build the technical foundation that allows governments to

end-user. DERs include renewable energy installations

implement their climate policies and manufacturers to build

such as rooftop solar, small wind turbines or small hydro.

consistently safe, sustainable and interoperable products

Combined with a battery or a generator, they can form a

and systems, chief amongst which are resilient electricity

microgrid or a minigrid.

grids.
Japan is regularly exposed to extreme weather situations as
IEC International Standards contain proven metrics,

well as frequent earthquakes. Even before the Fukushima

processes and methodologies that are used to build safe,

nuclear disaster, the country had invested in microgrid

resilient, sustainable, interoperable and energy efficient

technology which enabled it to better face the huge

electronic and electrical devices and systems. The IEC

challenges caused by the earthquake and resulting tsunami.

Conformity Assessment (CA) Systems use these standards

The Japanese city of Sendai used its microgrid to maintain

to test, verify, and certify that manufacturers’ promises are

essential services such as electricity, telecommunications

kept.

and water to hospitals, retirement homes and other
structures, immediately after the 2011 earthquake. Since
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the gas network in the city remained intact, gas engine

These include IEC TC 57 which publishes key standards

generators were able to function as the main power supply

for smart grids such as the IEC 61850 series and IEC TC 8

to the microgrid.

which prepares standards for electricity supply systems;

The IEC Systems Committee on smart energy (SyC Smart

which provides guidelines for the operation of microgrids.

energy) was established to coordinate the work of several

The emphasis is very much on avoiding the duplication of

IEC technical committees and subcommittees which

standards and identifying gaps where new standards are

issue standards relating to the digitization, automation and

needed, as well as generally fostering a culture of regular

modernization of the electric grid, including the integration

exchange of information between the different committees.

one of its subcommittees, SC 8B, publishes IEC 62898-2,

of grid edge devices and systems, such as microgrids.
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Enabling the switch
to renewables
The aim of SDG 7 is to ensure access to affordable,
reliable, and sustainable energy for all by 2030. Energy,
and especially electricity, is the golden thread that ensures
economic development and enables all other SDGs. Most
climate experts agree that switching from fossil fuels to
renewable energy and electrification on a massive scale
is likely the most important way of combating climate
change. Electricity is clean at the point of use and can be
generated pollution-free from solar, wind, hydro, marine and
geothermal energy sources. Moreover, off-grid renewable
energy is key in helping people in developing countries gain
access to electricity when grid connection is impossible due
to distance or cost.
The IEC plays a major role in ensuring that the generation,
transmission and use of renewable energy is safe and
efficient. IEC Standards provide the methodologies and
processes for the construction of hydro, wind, photovoltaic
(PV) or geothermal facilities right down to the individual solar
panel or wind turbine.
Several IEC TCs are involved in developing international
standards relating to these various renewable sources of
energy. The standards help small and large-scale renewable
energy systems to operate safely and efficiently, on-grid
or off-grid. They also facilitate the integration of renewable
energy systems in conventional power grids. To find out
more about IEC Standards and renewable energy systems,
read go.iec.ch/re.
Off-grid electricity from renewable energy sources, such
as solar, wind or hydro, also help populations to reduce
usage of polluting diesel generators and potentially harmful
kerosene lamps. Solutions range from pico-solar lanterns,
which enable people to keep businesses open in the
evenings and children to do their homework after dark, to
larger installations which help provide whole communities
with lighting, access to refrigeration for food preservation
and water for drinking or field irrigation. Energy access
thereby contributes to achieving several other SDGs,
notably SDG 1, which is to end poverty and SDG 2, which is
to end hunger, achieve food security and improved nutrition
as well as promote a sustainable agriculture.
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IEC TC 82 develops international PV standards for
the conversion of solar energy into electrical energy. It
issues a series of technical specifications which make
recommendations for small renewable hybrid systems for
rural electrification.
The IEC 62257 series has been developed through the joint
programme Lighting Africa, involving both public and private
organizations as well as academia under the aegis of the
International Finance Corporation and the World Bank. It
combines quality standards with conformity assessment
protocols which provide assurance that products are
reliable and safe. IEC TS 62257-9-5 specifies test methods
that are used for evaluating the quality and performance of
off-grid solar products for solar modules up to 350 Watts.
The programme began with pilot activities in Kenya and
Ghana. In 2013, the Lighting Asia programme was launched.
Since then, it has expanded and is now implemented as
Lighting Global across Africa, Asia, the South Pacific Islands
and Latin America.

Certification builds trust
IECRE (IEC System for Certification to Standards Relating
to Equipment for Use in Renewable Energy Applications) is
specifically designed to address certification issues relating
to renewable energy systems. The scheme applies to solar,
wind and marine energy facilities. For instance, IECRE offers
certification of the entire lifecycle of a PV power plant, from
initial design aspects to annual inspections and ultimate
asset transfer. It uses IEC International Standards which
cover many critical design, quality, safety and performance
aspects. Another CA System, IECEE (IEC System of
Conformity Assessment Schemes for Electrotechnical
Equipment

and

Components),

provides

testing

and

certification to demonstrate proof of compliance with IEC
International Standards, including for the components of
photovoltaics.

IEC | IEC and climate change

5

Electricity = cleaner transport
Transport is another area that heavily impacts the
environment. Opting for the broad electrification of various
means of transport can significantly reduce CO2 emissions,
especially if the electricity is generated from renewable
energy sources.

EVs are becoming mainstream
Road-based electric vehicles (EVs) are proliferating in cities
around the world. E-scooter rental systems have become
especially commonplace as they are easy to use and
extremely convenient to avoid traffic congestion.
In China, a massive number of buses are now electrical.
E-bikes, which are more like mopeds than the electric
bikes with pedals used in Europe and the US, are also an
important means of transport in that populous country.
They are also widespread in many other Asian countries.
Commercial fleets are now operating with EVs. A multitude
of electrified vehicles can be found in warehouses, mining,

© www.660citynews.com

at airports, ports and in agriculture, to name but a few.
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IEC recently established a new technical committee,
IEC TC 125, to prepare standards for personal e-transporters
intended for use on the road or in public spaces. TC 125
collaborates with several other IEC TCs, including IEC TC 69
which develops standards for the charging of electricpropelled road vehicles and industrial trucks.
Various other transport industries are now exploring electric
or hydrogen-based alternatives to fossil fuel-powered
vehicles. The International Maritime Organization (IMO)
is a specialized agency of the United Nations and is the
global standard-setting authority for the safety, security
According to its estimates, GHGs emitted by international
shipping have accounted for 2,2% of carbon dioxide
emissions in recent years. In 2018, the organization
announced a strategy to halve GHG emissions from the

© swissinfo.ch

and environmental performance of international shipping.

shipping industry by 2050. Several advances in the field of
electrical and electronic devices and systems are making

Electric aircraft

this target achievable. The increased use of electricity on

Aircraft manufacturers are also exploring greener options.

board and when in port is helping the industry to clean up

According to the International Civil Aviation Organization

its act.

(ICAO), total CO2 emissions from aviation represent
approximately 2% of global GHG emissions, a figure which

Two IEC TCs are dedicated to preparing international

is expected to increase significantly once the COVID-19

standards for the maritime industry. IEC TC 80: Maritime

pandemic recedes. The air travel industry is exploring

navigation and radio communication equipment and

several options that will allow it to reduce emissions,

systems, and IEC TC 18: Electrical installations of ships

including the launch of electric and hydrogen aircraft.

and mobile and fixed offshore units. The TC is currently

Electric aeroplanes are not a pie in the sky scenario: the

working on a standard dealing with electric batteries for

world’s first electric commercial aircraft took off from

ship propulsion.

the Canadian city of Vancouver in December 2019. The
inaugural test flight lasted 15 minutes.

Cold ironing designates the process of providing shore
side electrical power to a ship at berth while its main and

The aircraft was retrofitted with a 750 hp electric motor. The

auxiliary engines are turned off. It helps to reduce harmful

maximum range possible for the Canadian plane is currently

emissions from the diesel engines which would normally

only 160 km and the weight of the batteries is one of its

have to be left running. Cold ironing enables refrigeration,

biggest challenges. Liquid fuel is not only much lighter than

cooling, heating, lighting, emergency and other equipment

batteries at take-off, but a plane also becomes lighter as it

to receive continuous electrical power while the ship loads

burns fuel.

or unloads its freight. IEC TC 18 issued the publicly available
specification (PAS) for high-voltage shore connection in

Two IEC TCs are developing specific standards for the

2009, containing requirements for such systems. IEC in

aircraft industry, helping it to meet global safety, energy

collaboration with ISO and the Institute of Electrical and

efficiency and environmental requirements. IEC TC 107

Electronics Engineers (IEEE) then developed the PAS into

prepares standards dealing with process management

International Standard IEC/ISO/IEEE 80005-1. IEC TC 23:

for avionics, while IEC TC 97 issues publications relating

Electrical accessories, publishes IEC 62613 on plugs,

to electrical installations for the lighting and beaconing of

socket-outlets and ship couplers for high-voltage shore

aerodromes.

connection systems.
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Betting on hydrogen
Many experts around the world are seriously contemplating

Japanese and Korean car manufacturers were among the

a “hydrogen society” as a complete and sustainable

first to invest in hydrogen-based automotive solutions.

alternative to our fossil fuel-based economies. The

In China, many trains and trams are already powered by

International Energy Agency (IEA) published The Future

hydrogen fuel cells. Fuel cells convert hydrogen and oxygen

of Hydrogen, which provides an analysis of the current

into electricity to drive an electric motor, only emitting water

state of play for hydrogen and offers guidance on its

vapour as a by-product.

future development. In the report, the IEA explains that
the hydrogen option is today enjoying unprecedented

The European Union has also decided to invest in hydrogen-

momentum, driven by a cluster of factors. Those include

based solutions, for transport and for energy storage on a

increased demand from industry, advances in research and

large scale. The idea is that by properly funding the sector,

development, government incentives supporting the use

new industrial jobs will be created, replacing the ones that

of hydrogen in transport, as well as a renewed interest in

will be lost in fossil fuel production. The EU created the

electrolytic hydrogen, an environmentally friendly method of

European Clean Hydrogen Alliance to help build up a robust

producing hydrogen.

pipeline of investments in the hydrogen value chain.

Instead of generating hydrogen from GHG-emitting natural

IEC TC 105 prepares standards relating to fuel cell

gas or fossil fuels, electricity is used to split water into

technology, whether used in transport or energy storage.

hydrogen and oxygen, a process known as electrolysis.

IEC 62282-8-201 concerns energy storage systems

According to the IEA, with the cost for solar PV and wind

using fuel cell modules in reverse modes. It establishes

generation decreasing, building electrolysers at locations

performance indicators and test procedures for power-

with excellent renewable resource conditions could become

to-power energy storage systems using hydrogen. It

a low-cost supply option to produce hydrogen.

also publishes IEC 62282-4-101, which applies to fuel
cells used to power forklift trucks and other commercial

Once generated, hydrogen can be compressed and

vehicles. Among the many TCs preparing standards for

liquefied for storage and transportation in fuel tanks. It can

transportation, IEC TC 9 is developing standards which

also play an important role in energy storage, where it can

specify fuel cells to power trains.

be used to compensate for the fluctuations in the availability
of wind and solar power.
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Smarter cities to meet UN SDGs
According to the UN, 68% of the world’s population is
expected to live in urban areas by 2050. The challenge
will be to supply these populations with basic resources
such as safe food, clean water and sufficient energy, while
also ensuring overall economic, social and environmental
sustainability.
Cities will have to become smarter and use technology in
different ways to meet these challenges. The IEC defines
smart cities as urban areas “where improvements in
quality of life, city services, sustainability and resilience are
accelerated by the widespread and transformative use of
data and technology”. New technologies are available that
can help cities better understand and respond to the needs
of their residents. However, to fully leverage the benefits of
these technologies, standards are needed.
The IEC Systems Committee on smart cities (SyC Smart
cities) coordinates the development of standards to
support the integration, interoperability and effectiveness
of smart city systems. It publishes IEC 63152 to serve as
a best practice tool for city planners. Given the increased
frequency of natural disasters and the destruction they
cause, this standard proposes guidelines to sustain a
variety of city services following a disruption.
The joint committee between IEC and ISO, ISO/IEC JTC 1,
created Working Group 11, which develops foundational
standards for the use of information and communication
technology (ICT) in smart cities. It publishes ISO/IEC 30146,
which provides assessment indicators and evaluation
methods to measure the functionality of different ICT
systems within a city. Indicators help evaluate systems such
as a city’s transportation, public safety, or city management
services. The indicators can be used to measure a smart
city holistically or they can be tailored to measure individual
parts of the city.
The standard contributes to meeting SDG 6 which aims
to ensure the availability and sustainable management of
water and sanitation, as well as SDG 11 for inclusive, safe,
resilient and sustainable cities and human settlements.
These IEC Standards also contribute to SDG 9 for resilient
infrastructure, inclusive and sustainable industrialization and
innovation.
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Vertical farming to ensure
food supply
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According to the UN Food and Agriculture Organization
(FAO), 820 million people in the world today do not
have enough to eat. Farmers and policy makers are
looking at new production methods to meet world food
demand. While indoor farming has existed since Antiquity,
new concepts such as vertical farming are becoming
increasingly mainstream. Instead of growing produce
horizontally in a field or under a greenhouse, vegetables
and fruit are cultivated indoors in vertically stacked layers,
without natural daylight or soil. This form of farming does
not require pesticides or long-distance transport, making it
more sustainable.
The momentum for vertical farming has risen as the prices
of LED lamps have tumbled. LED lights emit significantly
less heat than other forms of lighting, allowing them to
be tightly packed in vertical installations without harming
crops. Specific LED grow lights have been developed,
which can produce the exact spectrum of light required for
optimal photosynthesis. These lights can replicate and even
improve on the properties of sunlight. LEDs can be finely
tuned to match the different development stages of plants,
from blooming to fruit development, improving their taste
and their levels of vitamins and antioxidants.

Animal welfare
LEDs are also used for conventional indoor farming.
Optimized lux levels can be beneficial to animal wellbeing
and reproduction. Optional intelligent controls can be
cost efficient in large facilities, thanks to increased energy
savings.
IEC TC 34 issues key standards pertaining to the
performance and safety of these lights. For example,
IEC 62031 establishes safety specifications concerning
LED modules for general lighting.
These standards are helping to meet SDG 2, which is to
end hunger, achieve food security and improved nutrition
and promote sustainable agriculture.
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Improving energy efficiency
According to the IEA, energy efficiency (EE) has tremendous



IEC Guide 119: Preparation of energy efficiency

potential for boosting economic growth while reducing

publications and the use of basic energy efficiency

GHG emissions. In its most recent report, the IEA notes

publications and group energy efficiency publications.

that technical efficiency gains continue to deliver cuts in

This guide provides an overview of how a systems

energy-related emissions. It estimates that over recent

approach can be adopted for EE-related

years, technical efficiency improvements reduced energy-

IEC publications.

related carbon emissions by 3,5 gigatons of carbon dioxide,
roughly the equivalent of the energy-related emissions of

IECEE has established the IECEE Electrical Energy Efficiency

Japan over the same period.

(E3) programme, a globally standardized approach to testing
and certifying the energy efficiency of electrical and electronic

The IEC has established ACEE, the Advisory Committee on

equipment, based on IEC International Standards.

energy efficiency, to address EE-related issues. It coordinates
activities related to EE inside the IEC and encourages a

It aims to prevent duplication of testing and thereby reduce

systems perspective for the development of standards

costs and support global trade in a timely manner. The

for EE. It publishes two guides to help IEC TCs deal with

IECEE E3 programme provides proof of compliance to

energy efficiency.

IEC International Standards in the field of EE in general
and especially in terms of energy performance and



IEC Guide 118: Inclusion of energy efficiency aspects

consumption.

in electrotechnical publications. The publication gives
guidance on how to consider EE aspects when

To find out more about IEC International Standards and EE,

preparing IEC documents. EE consists of using less

read go.iec.ch/energyefficiency.

energy for the same performance, using the same
energy for a better performance, or improving the
conversion of primary energy into electricity.
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Preparing for the circular economy

A new economic model is emerging that re-evaluates the

related to environmental issues which include waste

current approach to production and consumption. It calls

management, GHG measurement and environmental

for a paradigm shift across society in which products,

design.

components and materials are viewed as regenerative and
restorative. The circular economy is gaining traction not

The environmentally conscious design of products is

only among environmentalists and academics but also in

viewed as one of the ways to significantly reduce pollution

governments and businesses.

by limiting the use of non-recyclable materials. IEC 62430,
issued by IEC TC 111, provides guidelines for minimizing

The IEC is setting out the requirements for the circular

the adverse environmental impact of devices throughout

economy. Exploratory studies are underway in ACEA, the

their lifecycle. The publication defines environmentally

Advisory Committee on environmental aspects, which

conscious design for all electrical and electronic products,

provides guidance to the IEC Standardization Management

including, for example, material use, energy consumption

Board (SMB) on issues related to the environment.

and recyclability rate.

Furthermore, IEC TC 111 develops horizontal standards
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Making our planet a more
sustainable place
There are millions of ways IEC International Standards and
CA Systems contribute to the better health of our planet,
making it a more sustainable and safer place.
By pragmatically helping to meet the UN SDGs in areas
as varied as electricity access, the reduction of polluting
emissions, or the proliferation of more sustainable
technologies, the IEC plays an essential role in protecting
the planet.
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About the IEC
Key figures

The

IEC,

headquartered

in

Geneva,

Switzerland, is the world’s leading publisher
of international standards for electrical

172

and electronic technologies. It is a global,

members and affiliates

>200
technical committees

20 000
experts from industry, test and research
labs, government, academia and
consumer groups

>10 000
international standards published

independent,

not-for-profit,

membership

organization (funded by membership fees

A global network of 172 countries

and sales). The IEC includes 172 countries

that covers 99% of world population and

that represent 99% of world population and

electricity generation

energy generation.
The IEC provides a worldwide, neutral
and independent platform where 20 000
experts

from

the

private

and

public

sectors cooperate to develop state-of-

Offers an affiliate country programme to

the-art, globally relevant IEC International

encourage developing countries to get

Standards. These form the basis for testing

involved in the IEC free of charge

and certification, and support economic
development, protecting people and the
environment.
IEC work impacts around 20% of global

4

trade (in value) and looks at aspects such

global conformity assessment systems

>1 million
conformity assessment certificates issued

>100
years of expertise

as

safety,

interoperability,

performance

Develops international standards and runs
four conformity assessment systems to

and other essential requirements for a

verify that electronic and electrical products

vast range of technology areas, including

work safely and as they are intended to

energy,

manufacturing,

transportation,

healthcare, homes, buildings or cities.
The

IEC

assessment

administers
systems

four
and

conformity
provides

a

standardized approach to the testing and
certification

of

components,

products,

systems, as well as the competence of
persons.

IEC International Standards represent a
global consensus of state-of-the-art
know-how and expertise

IEC work is essential for safety, quality
and risk management. It helps make
cities smarter, supports universal energy
access and improves energy efficiency of
devices and systems. It allows industry to
consistently build better products, helps

A not-for-profit organization enabling global

governments ensure long-term viability of

trade and universal electricity access

infrastructure investments and reassures
investors and insurers.
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Further information
For further information, please visit the IEC
website at www.iec.ch. In the “Who we are”
section, you can contact your local IEC
National Committee directly. Alternatively,
please contact the IEC Central Office in
Geneva, Switzerland or the nearest IEC
Regional Centre.

IEC Regional Offices
IEC-AFRC − Africa Regional Centre

IEC Conformity Assessment
Systems

7th Floor, Block One, Eden Square

IECEE / IECRE

Chiromo Road, Westlands

c/o IEC − International Electrotechnical

PO Box 856

Commission

00606 Nairobi

3 rue de Varembé

Kenya

PO Box 131
CH-1211 Geneva 20

Global

T +254 20 367 3000 / +254 20 375 2244

Switzerland

M +254 73 389 7000 / +254 70 493 7806

IEC − International Electrotechnical

Fax +254 20 374 0913

T +41 22 919 0211

Commission

eod@iec.ch

secretariat@iecee.org / secretariat@iecre.org

Central Office

fya@iec.ch

www.iecee.org / www.iecre.org

3 rue de Varembé
PO Box 131
CH-1211 Geneva 20

IEC-APRC − Asia-Pacific Regional

IECEx / IECQ

Switzerland

Centre

The Executive Centre

2 Bukit Merah Central #15-02

Australia Square, Level 33

Singapore 159835

264 George Street

T +41 22 919 0211

Sydney NSW 2000

info@iec.ch
www.iec.ch

T

+65 6377 5173

Australia

dch@iec.ch
T

+61 2 4628 4690

Fax +61 2 4627 5285

IEC-LARC − Latin America Regional

info@iecex.com / info@iecq.org

Centre

www.iecex.com / www.iecq.org

Av. Paulista, 2300 – Pilotis Floor
Cerqueira César
São Paulo – SP – CEP 01310-300
Brazil
T +55 11 2847 4672
as@iec.ch

IEC-ReCNA − Regional Centre for
North America
446 Main Street, 16th Floor
Worcester, MA 01608
USA
T

+1 508 755 5663

Fax +1 508 755 5669
tro@iec.ch
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