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EXECUTIVE SUMMARY 
The MSB White Project Team has completed the Safety in the Future White Pape, which will be 
published in time for the IEC General Meeting (GM) in November. Relevant recommendations from 
the paper have already been shared with the Conformity Assessment Board (CAB) and 
Standardization Management Board (SMB) for assessment and comment. 

The MSB selected the topic of Quantum Information Technologies, for its next White Paper. The 
project team will hold a kickoff meeting (virtually) on 5-6 November. The project team is expected 
to complete its work by mid-2021, with publication planned for the IEC GM in October 2021. 

The MSB Societal and Technology Trends Working Group is continuing work on two projects that 
will be presented as 8-10-page reports to MSB at its January 2021 meeting.  After the review by 
MSB members, any recommendations from the reports will be categorized in terms of their 
relevance to IEC, before being shared with SMB and CAB for their assessment. 

The two projects are: 
• Lean Mobility, which focuses focus into the relationship between post-COVID-19 individual

travel demand and energy consumption and how new work patterns and mobility expectations
can be monitored and managed through technology, and to optimize energy management at a
personal and macro-level

• Digital Healthcare focuses on supporting aging societies and active lives by reporting how new
or advanced technologies and innovation in healthcare may contribute to well-being; Advanced
smart technologies to support eHealth and mobile and wearable medical devices will be studied
as well as privacy and security considerations.

The MSB sent to CAB and SMB the Position Paper “2030 and the IEC” which explores some of the 
challenges and opportunities for the IEC in the world of 2030, recognizing global trends to be digital, 
hyper-connected and critically dependent on technology.  It is attached for CB comment. 

The MSB originally planned to hold its next meeting on 19-20 January 2021 in Tokyo, however, the 
meeting may be held virtually or in hybrid due to the continued travel restrictions resulting from 
COVID-19. 
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ACTION 
DOCUMENT TO NOTE 
The Council Board is invited to note the attached report and to comment on the attached Position 
Paper, by means of the voting facility on the Management Server, by 2020-10-26 at the latest. 

PROCESS 
CB has delegated management of identifying principal technological trends and market needs, 
setting strategies to maximize input from primary markets, and establishing priorities for the 
technical and conformity assessment work of the IEC. 
The MSB is a decision-making body which reports to the CB. 

ATTACHMENT 
1. Position Paper “2030 and IEC” from MSB to IEC community

* * * * *
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

MARKET STRATEGY BOARD (MSB) 

SUBJECT 

Position Paper "2030 and IEC" from MSB to IEC community 

BACKGROUND 

At the January 2020 MSB meeting in Nuremburg, Germany, former MSB member Dr Ian 
Oppermann, whose term expired on 31 December 2019, was retained as an “Advisor to the MSB 
Convenor” to continue to work on the project “2030 and the IEC” (MSB/203/RM, Action: 2020/05). 

Dr Oppermann presented on the theme of “2030 and the IEC” during the MSB Workshop at the 
2019 IEC General Meeting in Shanghai, China and was later asked by MSB Convenor Dr 
Kazuhiko Tsutsumi to draft a Position Paper on the topic. 

The attached Position Paper explores some of the challenges and opportunities for the IEC in the 
world of 2030, recognizing global trends to be digital, hyper-connected and critically dependent 
on technology.  

Dr Oppermann has been invited to introduce the paper to the MSB at its next meeting in Tokyo 
on 19 and 20 January 2021. 

ACTION 

MSB members are invited to read and comment on the position paper. 

MSB members are also asked to agree that the paper is shared initially as an internal IEC 
document with the Conformity Assessment Board (CAB), Standardization Management Board 
(SMB) and Council Board (CB). 

Responses are requested by 24 July 2020. 

ATTACHMENT TO DOCUMENT CB/1158/R
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Executive Summary  
 
This paper explores some of the challenges and opportunities for the IEC in the world of 2030.  
The framework for considering the impact of disruptive technologies in the context of a range 
of factors: Environmental changes; Global trends; changes in the nature of economies; 
changes in behaviours and preferences and then finally some major technology trends. This 
framework can be used to help formulate implications of technology changes.  
 
The response of IEC depends on what unfolds in the world, the outcomes IEC aspires to drive, 
and the willingness to adapt to a changing world.  Responding to challenges created by 
Probable events or forces is a mandate for future relevance and survival. Preparing for 
Plausible events or forces allows any organisation to be better prepared to adapt to changes 
and potentially provide greater opportunity to drive towards a Preferable future state 
(Outcome). Anticipating the Possible  or even wildcards (such as a global pandemic) requires 
a highly agile organisation with processes and systems which enable rapid pivoting as events 
unfold. Achieving these levels of preparedness requires a mental shift, investment in capability 
and an investment in monitoring the various horizons of possibility.  
 
During the course of writing this paper, between February and May 2020, the COVID-19 
pandemic hit hard, impacting the entire globe. What we witnessed was rapid acceleration of 
movement to on-line, digital and agile practices. This pandemic is an example of how quickly 
the world can change, and how preparation for and adaptation to these changes is essential 
for any organisation to survive.  
 

Recommendations 
1. Acknowledge the need for change - a linear rate of response will not be adequate 

when the rate of change of the world is exponential. Understanding the drivers of 
these changes and undertaking the mental state required to respond is the single 
greatest challenge for the IEC 

2. Create Space to Innovate – innovation often comes from grass roots action. Creating 
a safe pathway for innovative ideas to surface within the IEC structure is likely to be 
the least expensive and most comprehensive way to drive change. 

3. Test Innovation in the market and bring it into Business as Usual (BAU) as soon as 
possible - innovation to “proof of concept” stage is simple and inexpensive. The 
transition of ideas to business as usual requires commitment from senior 
management, change management and investment. Many ideas fail as exciting 
pilots.  

4. Develop a plan for the plan to test new business models – the existing business 
model of the IEC is very likely to falter as the target of standards changes to 
intelligent agents. Considerations of standards-as-a-service and other models is 
essential to medium to long term survival of the IEC. 

5. Review the impact on the IEC Business model for a future “3 Speed” Standards 
Development process – the development time for standards must evolve. The “3 
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speed” model is one which should be explored and adapted to fit the needs of the 
future electrotechnical world.  
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1. Introduction  
 
Major drivers of change in our future world are coming from the intersection of a 
growing/ageing/ urbanising population, changing climate, responding to an increasing number 
of global challenges and pandemics, and our expectation of an ever-improving quality of life. 
These are challenging factors to reconcile and must be met with ever greater productivity and 
technological enhancements.  
 
Our future is digital, hyper-connected and critically dependent on technology. For decades, 
most economies have been transforming towards a service dominated economy and our 
services economies are increasingly digital, online and driven by data.   In all sectors, services 
are increasingly created, delivered and consumed via digital means driven by the increasing 
adoption of online, mobile, digital technologies. Recent years have witnessed dramatic 
changes in the way we consume music, watch movies, book holidays or choose hotels. Whilst 
less obvious, there are dramatic changes underway in all industry sectors, and in government, 
driven by changing consumer expectation, reduced barriers to new entrants and an 
increasingly borderless world of information flow.  
 
Continued technological advancement and rapid adoption are central to our progress, as new 
developments spur more innovative business models, products and services, which are 
crucial in responding to key and sectoral challenges in most economies - such as rising 
healthcare costs, increasing household energy prices and Government pressures to do more 
with less. As technology and digital solutions continue to play a key role in driving the economy 
and society forward, they become increasingly embedded into business operations, across 
key service offerings and into our personal lives.  
 
Our dependence on technology makes cyber security crucial to navigating the associated risks 
and opportunities ahead. Combined with the evolving complexity and sophistication of cyber 
security threats, together increase our level of vulnerability – at a national, organisational and 
individual level.  
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2. The World in 2030 
 
This section provides a frame for considering the impact of disruptive technologies in the 
context of a range of factors: Environmental changes; Global trends; changes in the nature of 
economies; changes in behaviours and preferences and then finally some major technology 
trends. This framework will be used to help formulate implications of technology changes.  
 

2.1 An Example Outcomes Focus - The UN Sustainable Development Goals   
 
The UN has developed 16 goals for 2030 including goal 11 which is dedicated to smart 
Cities. The components of this goal are: (note: numbering as per UN Website)1 
 

 
Figure 1. A Stylised Representation of the UN 2030 Goals 

11.1 By 2030, ensure access for all to adequate, safe and affordable housing and basic 
services and upgrade slums 
 
11.2 By 2030, provide access to safe, affordable, accessible and sustainable transport 
systems for all, improving road safety, notably by expanding public transport, with 
special attention to the needs of those in vulnerable situations, women, children, 
persons with disabilities and older persons 
 
11.3 By 2030, enhance inclusive and sustainable urbanization and capacity for 
participatory, integrated and sustainable human settlement planning and management 
in all countries 
 
11.4 Strengthen efforts to protect and safeguard the world’s cultural and natural 
heritage 
 

 
1 See https://www.un.org/sustainabledevelopment/cities/ 

https://www.un.org/sustainabledevelopment/cities/
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11.5 By 2030, significantly reduce the number of deaths and the number of people 
affected and substantially decrease the direct economic losses relative to global gross 
domestic product caused by disasters, including water-related disasters, with a focus 
on protecting the poor and people in vulnerable situations 
 
11.6 By 2030, reduce the adverse per capita environmental impact of cities, including 
by paying special attention to air quality and municipal and other waste management 
 
11.7 By 2030, provide universal access to safe, inclusive and accessible, green and 
public spaces, in particular for women and children, older persons and persons with 
disabilities 
 
11.A Support positive economic, social and environmental links between urban, peri-
urban and rural areas by strengthening national and regional development planning 
 
11.B By 2020, substantially increase the number of cities and human settlements 
adopting and implementing integrated policies and plans towards inclusion, resource 
efficiency, mitigation and adaptation to climate change, resilience to disasters, and 
develop and implement, in line with the Sendai Framework for Disaster Risk Reduction 
2015-2030, holistic disaster risk management at all levels 
 
11.C Support least developed countries, including through financial and technical 
assistance, in building sustainable and resilient buildings utilizing local materials 
 

Goal 1 – Global Poverty Currently off track based on linear approaches 

 
From the world poverty clock https://worldpoverty.io/headline  
 
The target rate of “escape from poverty” is 2.1 people per second. The estimated rate is 
approximately -76 people per minute falling into poverty with the current COVID-19 conditions. 
In March 2020, the target “escape” rate was 1.8 people per second and the achieved rate was 
positive at 0.5 people per second. Whilst still below the target rate to achieve the UN goal, the 
impact of restrictions associated with COVID-19 has significantly impacted progress towards 
this goal.  
 

 
 
 
 

https://worldpoverty.io/headline
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Goal 11 – Sustainable Cities and Communities – Vision versus Reality  
 

 
 

Many governments around the world have set smart city goals and funded pilot projects. The 
reality is that little progress has been made in many countries. Challenges are fundamental 
around the range of diverse stakeholders, the complexity of coordinating planning / 
construction / operation across diverse stakeholders, and the lack of comprehensive digital 
twins of physical environments.  
 

 

2.2 Meanwhile …  
 
From today’s estimated 7.5 billion global population, the most recent UN population estimates 
show growth rates continuing strongly in 2030 and 2040, before slowing in 2050 within an 
estimated population of 9.6 billion, and stabilising in 2100 with an estimated population of 11 
billion people2 (see Figure 2).  
 

 
2 See https://population.un.org/wpp/Graphs/DemographicProfiles/Line/900 

https://population.un.org/wpp/Graphs/DemographicProfiles/Line/900
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Figure 2. UN Population projections as of 2019. 

Many countries that make up the Organisation for Economic Cooperation and Development 
(OECD) have an ageing population. The UN global projections are shown in Figure 3. Whilst 
this brings both challenges and benefits. Elderly citizens provide a wealth of skills, knowledge, 
wisdom and mentorship. Nevertheless, there are challenges associated with an ageing 
population and associated demographic trends. Two of these challenges include a widening 
retirement savings gap in many countries and rapidly escalating healthcare expenditure. Of 
course, the expectations for quality of life only increase with every generation.  
 

 
Figure 3. UN Population projections by age groups  as of 2019. 

 
 
 
And the climate is changing. According to the UN3,  

 
3 https://www.un.org/sustainabledevelopment/climate-change/ 

https://www.un.org/sustainabledevelopment/climate-change/
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climate change is now affecting every country on every continent. It is disrupting 
national economies and affecting lives, costing people, communities and countries 
dearly today and even more tomorrow. Weather patterns are changing, sea levels are 
rising, weather events are becoming more extreme and greenhouse gas emissions are 
now at their highest levels in history. Without action, the world’s average surface 
temperature is likely to surpass 3 degrees centigrade this century. The poorest and 
most vulnerable people are being affected the most. 

 
Climate change impacts aspects of the future world including food production, economic 
development, community resilience, critical infrastructure design and protection, efficiency 
requirements.  Standards designed for a future world may need to consider operation in more 
extreme conditions, support increased resilience, and increased automation.  
 
A way of considering the cumulative impact of these trends is shown in Figure 4. Changes in 
technology can be revolutionary in their own right, if people are willing to take up these 
technologies. Macro effects seen in the local economy will impact these preferences. The local 
economy will in turn be driven by global trends. Ultimately, the environment in its broadest 
sense will impact global trends. The current COVID-19 pandemic has shown that global and 
economic trends can be shocked by external stimulus, rapidly changing preferences and 
driving uptake of technology. Without such sudden shocks, the evolution may be driven by 
interaction of different layers of these disruptive trends, including a changing global climate.  
 
 

 
Figure 4. A conceptual framework for considering disruptive trends 
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3. On the Road to 2030 
 

3.1 Major Technology Trends relevant for the IEC  
 
Whilst increasing digitisation has been a major trend for all developed trend developing 
economies, a number of technologies on the horizon promise further changes.  The role of 
blockchain technologies offer an unprecedented approach to guaranteeing the integrity of 
data, beyond its role in guaranteeing the integrity of transactions within the bitcoin 
environment. The use of autonomous vehicles – in the form of driverless cars and drones - as 
sensors, for monitoring and for delivering goods and passengers offer new pathways for 
interaction with the natural world and the digital world alike. Electrification of engines and drive 
systems from cars to aircraft will bring non-traditional systems into the world of the IEC. Virtual 
reality and digital twins will also play an increasingly important role in future systems for 
entertainment, education, infield support and business. And finally, artificial intelligence, often 
seen as technology on a continually moving horizon, will continue to manifest in the form of 
analytics, facilitate new service creation and delivery methods, and push the frontiers of how 
we understand the world around us.  
 

3.2 Data as a Driver for Future Growth 
 
The world has seen waves of technology driven innovation in all sectors from finance and 
telecoms to government services and smart infrastructure. In each sector, innovation coming 
from both incumbents and from new entrants challenging for a share of the market or creating 
new, disruptive business models.  
 
In such an environment, data is one of the most significant transformative factors, creating a 
means of increasing transparency, as source of innovation and providing the ability to 
understand, optimise and personalise. The ability to harness a wide range of large, constantly 
evolving and highly personalised data sets is a strong driver of productivity and supports the 
creation of new, high value services.   
 

3.4 Increasingly Connected  
 
Access to communications has fundamentally transformed economies worldwide, impacted 
almost every aspect of society and created enormous value. With 5G communications 
networks being rolled out around the world, the race towards developing 6G by 2030 has 
begun4.  
 
A simple answer to what 6G will encompass is that it will include relevant technologies 
considered too immature for 5G, or which are outside the defined scope of 5G. More 
specifically, the way data is collected, processed, transmitted, and consumed within the 
wireless network will be a key driver for the future 6G system. Although generic solutions must 
be sought, there is an increasing need for tailored solutions for various vertical driven 
applications.  Figure 5 illustrates some of the general requires considered for 6G. Figure 6 
provides an outline of the PESTLE analysis underpinning 6G requirements.  
 

 
4 Latva-aho M., Leppänen K., “Key drivers and research challenges for 6G ubiquitous wireless intelligence”, 
September 2019 
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Figure 5. General Requirements for 6G [Source: 6G Whitepaper 2019 5] 

 
Figure 6. PESTLE Analysis of the major factors potentially impacting the requirements for 6G [Source: 6G 

Whitepaper 2019] 

 

3.5 Increasingly Smart and Increasingly Complex 
 
The complexity of systems is driven by the demands to improve efficiency, effectiveness, drive 
productivity and adapt to changing consumer demands. Multi-directional energy flow from 
“prosumers” contributing to smart grids supports use of renewable energy sources in national 
grids and supports important future capabilities such as meaningful demand side energy 
management, but it takes the traditional unidirectional network model into a complex new 
direction. This creates significant new technical challenges, the need to data interchange for 

 
5 “Key Drivers and Research Challenges for 6G Ubiquitous Wireless Intelligence”, M. Latva-aho, K. Leppänen 
(eds), September 2019 available online http://jultika.oulu.fi/Record/isbn978-952-62-2354-4  

http://jultika.oulu.fi/Record/isbn978-952-62-2354-4
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multiple stakeholders and the need to assure correct operation in a wide range of new 
situations. This is true of any newly “smart” system from telecommunications, to smart traffic. 
The active component in these smart systems have greater potential to impact the outcome 
and become a point of vulnerability in a system.  
 

3.5 Electrification of Everything  
 
Once thought to be a curiosity, vehicles powered by electric motors have evolved to become 
a serious challenge to internal combustion vehicles. After more than 100 years of steady 
improvement and societal adaptation, the internal combustion vehicle is facing obsolescence 
in some countries. In 2020, the UK has announced it will ban sale of new petrol, diesel and 
hybrid cars by 20356.  At this point, electric vehicles are the only credible alternative.   
 
The move toward electrification of aircraft is also increasingly moving from the experimental 
to the mainstream. The 2019 Paris Air show saw the launch of a prototype of the world's first 
commercial all-electric passenger aircraft7. Expected to enter service in 2022, the aircraft is 
the first of many new entrants expected in the coming years to 2030.  
 
Electric bicycles and scooters have similarly swept the world in an arguably more impactful 
way changing transport options for hundreds of millions of people worldwide8.  
 
The trend to electrification is driven by advancing technology, increasing consumer demand 
to find alternatives to direct consumption of fossil fuels, a demand for increased personal 
choice and reduction in cost of transport options. When technology changes cause boundaries 
to blur, or new markets to be created, the risk to standards bodies is not responding quickly 
enough to stretch into these new domains or new markets.  The risk for IEC, a traditionally 
strong standards development organisation in the electro-technical space, is that new 
standards will be developed for “new” technologies by organisations outside the IEC domain.  
 

3.6 An Increasing Need to Respond to an Aging Population  
 
With a growing, aging population, more technology must be focussed on dealing with the 
consequences of the changing population profile. The UN projections for Western Europe are 
shown in Figure 7.  An initial challenge will be addressing productivity as the ratios of people 
working to retired age changes. If current societal trends of retirement not including substantial 
levels of economically productive work, the remaining population will need to continually 
increase productivity over time to maintain or improve standards of living.  Secondly, a 
disproportion increase in aged citizens will require novel approaches to providing aged care 
or to support independent living for aged people. This need is compounded by the anticipated 
increase in the number of people living with age related cognitive impairment and chronic 
illnesses9.  
 
One important framing of the world of 2030 is that of the “digital divide” for older generations. 
Many studies have identified notable differences in technology uptake for different 

 
6 See https://www.bbc.com/news/science-environment-51366123  
7 See https://www.bbc.com/news/business-48630656 
8 See 
https://www.researchgate.net/publication/291904806_Worldwide_Electric_Powered_Two_Wheel_Market  
9 See for example “Age-Related Diseases and Clinical and Public Health Implications for the 85 Years Old and 
Over Population”, E. Jaul, J. Barron, December 2017, available online   
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5732407/ 

https://www.bbc.com/news/science-environment-51366123
https://www.bbc.com/news/business-48630656
https://www.researchgate.net/publication/291904806_Worldwide_Electric_Powered_Two_Wheel_Market
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5732407/
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generations10 11. By 2030, the rate of use of technology of “older generations” is expected to 
be much more widespread than in 2020. The “digital divide” may be a thing of the past or at 
least a much smaller gap. The consequences of this closing gap may well mean that new 
digital services are available to all those with means, devices and connectivity irrespective of 
age. This in turn increases the reach and impact of digital services.  
 

 
Figure 7. UN Population projections for Western Europe by age groups  as of 2019. 

 

3.7 The need to Advance Human / Machine Interaction  
 
The combined requirements for increased productivity and increased reliance on intelligent 
autonomous systems leads to a greater need for more natural, productive and ubiquitous 
human / machine interaction. Many current systems mimic human to human interaction, or 
non-digital systems. Email is an example of an electronic version of a once paper-based 
system. The ease with which email can be generated and shared with many people anywhere 
in the world can easily overwhelm an individual’s ability to respond. Finding ways to reduce 
cognitive burden or to increase how effectively individuals and devices interact will be essential 
to driving future productivity, reduce failures associated with human error or finite individual 
capacity, whilst still keep people-in-the-loop to exercise appropriate judgement and oversight.  
 
The IEC’s MSB is currently working on a whitepaper which addresses “Safety in the Future” 
considering interacting human factors and technological aspects in a future work environment 
with a focus on preventing accidents and injuries. Better integrating people and machines to 
create safer work environments requires standardization and conformity assessment to 
mitigate some of the most pressing challenges related to decision-making between machines 
and humans.  
 

3.8 A Growing Vulnerability - Cyber Security 
 

 
10 See for example “Revisiting the Digital Divide: Generational Differences in Technology Use in Everyday Life”, 
2014, M. Van Volkom, J. C. Stapley, V. Amaturo. Available online 
https://www.greeleyschools.org/cms/lib2/CO01001723/Centricity/Domain/2387/Revisiting%20the%20Digital
%20Divide.pdf 
11 See for example https://www.pewresearch.org/fact-tank/2019/09/09/us-generations-technology-use/ 

https://www.greeleyschools.org/cms/lib2/CO01001723/Centricity/Domain/2387/Revisiting%20the%20Digital%20Divide.pdf
https://www.greeleyschools.org/cms/lib2/CO01001723/Centricity/Domain/2387/Revisiting%20the%20Digital%20Divide.pdf
https://www.pewresearch.org/fact-tank/2019/09/09/us-generations-technology-use/
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Data will increasingly become the most valuable asset in digitally enabled systems especially 
data which contains sensitive personal and commercial information. For consumers, 
businesses and government to increasingly gain confidence in digitally enabled systems, and 
so increasingly rely on such systems, data must be protected from misuse. The protection of 
data should not be limited to when it is at rest (such as when it is stored in a disk or memory) 
or in transit (transmitted in a network), but also when it is used to model, plan and optimise. 
This is increasingly important for smart critical infrastructure from telecoms to smart grids. As 
technical functionality increases, the cybersecurity requirements escalate dramatically. 
Cryptographic approaches have been used to protect data where the data is encrypted both 
in motion and at rest so that they are never revealed to anyone other than data owners 
themselves. However, searching and processing encrypted data can be extremely inefficient 
and costly when it requires transfer to a trusted server for decryption and processing. 
 
Understanding national cyber security needs and challenges is a complex task, considering 
technology use and digital connectivity cut across all sectors, organisations and individuals, 
in multiple ways and to varying degrees. In considering this complex system, we have focused 
on a subset of sectors to help us understand the broader national picture and the common 
trends and patterns evolving across all dimensions.  
 

3.9 A Silent Challenge - Privacy 
 
Privacy legislation and privacy concepts are different in many parts of the world but most 
fundamentally relate to the ability to reasonably reidentify an individual, and the possible 
harms that may arise from that reidentification.  
 
The ability to combine a wide range of large, constantly evolving and highly personalised data 
sets is a strong driver of productivity and supports the creation of new, high value services.  It 
also leads to considerations of personal privacy. In most economies, there is no unambiguous, 
nationally accepted test for personally identifiable information in a data set. Most privacy 
assessments rely on tests of judgment tests described in terms such as “reasonably” or 
“likely”. With systems operating at gigahertz speeds performing analytics on input from 
potentially billions of devices, the disconnection between the world of data and human rates 
of privacy judgement represent an area for future development.  
 
Some promising technologies are being explored to  enhance privacy. Technologies that can 
process encrypted data without decryption12 13 show promise for both privacy and 
cybersecurity. Many current solutions remain limited in application and represent a substantial 
computational overhead but show how the challenge of data sharing and use, with privacy 
and security, can be reconsidered.  
 
The advent of 6G by 2030 is expected to move us towards ubiquitous connectivity for a myriad 
of devices, sensors, and autonomous applications. This breakthrough will enable smart 
services for homes, factories, cities, and governments. These services in turn will rely on 
sharing of large volumes of, often personal, data between individuals and organisations, or 
between individuals and governments. A smart light in your home, which turns on and off as 
you move around the house, can provide a more efficient use of energy for lighting, but will 
use deidentified data about when you are home, which rooms you use and when, if there are 
other people in your home, and where in your home you spend your time. Within this 
deidentified data, there are insights about you and your relationships, habits, and preferences. 
In aggregate form, this data can be used by a smart lighting provider to deliver more efficient 

 
12 See for example, "FairplayMP: a system for secure multi-party computation", A. Ben-David, N. Nisan, B. 
Pinkas, ACM CCS 2008, 2008. 
13 See for example "A Guide to Fully Homomorphic Encryption", F. Armknecht, C. Boyd, K. Gjøsteen,. A. 
Jäschke, C. Reuter, M. Strand, 2015. 
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lighting services to a suburb, by a smart grid to match energy demand to energy supply, or by 
a smart micro energy service provider to make best use of spot energy prices. The benefit is 
the ability to locally optimise or individually personalise services based on personal 
preference, as well as to optimise the wider network for users and providers. This idea of 
ubiquitous computing covers an ever-increasing range of “smart” devices (phone, TV, scales, 
toilet, refrigerator, watch) and “smart” environments (home, city, factory). Increased efficiency, 
improved effectiveness and greater personalisation can present enormous benefits. If these 
datasets are linked, a great deal of PI may be contained in the joined data, possibly sufficient 
to reidentify the individuals represented therein. How this data is used, by whom, and for what 
purposes determines risks and concerns. In many economies, it may force service providers 
and operators to rethink governance models to support regulatory requirements such as 
GDPR14. 
 
With the multidimensional flows of rich data, the challenge is quantifying the amount of PI in a 
dataset at any point in time and in any given context, and developing threshold tests for when 
an individual is reasonably identifiable, while considering personal attributes, temporal and 
spatial aspects of data, and rich contextual environments. 
 

3.10 AI or Data Driven Insights, Data Driven Decisions 
 
One of the major considerations for a future world is the extent of use of artificial intelligence 
and automation.  Acceptance of automation is framed within a wide set of concerns  including 
unintended consequences of automated decision making, the need for human judgement in 
the decision-making process, concerns about loss of jobs and even ethical considerations. 
Our world in 2030 will be impacted by the ever-greater use of data, analytics, artificial 
intelligence and automation. The limitations imposed by regulation and social acceptability will 
have a greater potential impact than technological capability (see Figure 8).  
 

 
Figure 8. Future scenarios for use of automation and AI. 

 
14 The General Data Protection Regulation 2016 / EU679.  Available online https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32016R0679   

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R0679


2030 and the IEC    May 2020    16 

 

 

AI will drive ever faster change but may also be a significant way to address the change. 

Throughout this document, the need to evolve standards making and standards business 

practices is underpinned by the recognition of the industries served by standards bodies are 

being disrupted.  

In the legal world, AI is already being used to analyse large number of documents through 

increasingly sophisticated e-discovery, surfacing important insights from vast numbers of 

digitised documents. “Rules as Code” is a concept where systems are described in a formal 

language which is also human readable. The ability to compile a regulation or system using 

formal language allows internal inconsistencies to be identified and allows interaction between 

different regulations to be explored.  

If standards are mapped into, or even originally developed in a digital framework, AI can be 

used to connect to other standards, test internal consistency, explore applicability in a range 

of complex scenarios, and analyse the interaction of different standards under a range of 

circumstances.  

The US District of Columbia makes legislation available in XML format and releases this 

publicly for software developers to use and comment on15.  

Demark has developed seven principles for digital-ready legislation that forms part of their 

legislative drafting process16.  

New Zealand, Israel and Uruguay used the French Government’s OpenFisca platform17 to 

visualise how legislation is interconnected and to assess pension eligibility. 

 
 
 

4. The Challenges for Standards Development Organisations  
 
The evident question is how a traditional standards development organisation can survive in 
the face of these changes. The longer term shift in creation and use of standards are impacted 
in the short term by the dramatic reduction in movement and meetings caused by COVID-19, 
and in the medium term by the increasing trend away from global collaboration to nationally 
focussed politics and policy. Each of these are forcing us to rethink the traditional ways of 
developing, disseminating and accessing standards.  In the light of longer term challenges the 
need to change is inevitable.  
 
Figure 9 shows some of the major challenges for the IEC, the need to continually deliver value 
to members, ensure operational effectiveness, operate within an ecosystem of players, 
address challenges of increasingly complex systems all within the framework of technology 
and global megatrends.  
 

 
15 See https://dc.gov/page/transparency-open-government-and-open-data-directive  
16 See https://en.digst.dk/policy-and-strategy/digital-ready-legislation/  
17 See https://openfisca.org/en/  

https://dc.gov/page/transparency-open-government-and-open-data-directive
https://en.digst.dk/policy-and-strategy/digital-ready-legislation/
https://openfisca.org/en/
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Figure 9. Summary of major drivers for change 

 

4.1 Rethinking Who is the Customer 
 
Standards developments for Human Consumers is a thing of the past. The traditional 
approach of developing standards, which are paid for and then read and interpreted by people 
is unlikely to remain a viable business in 2030. What services and products do we deliver and 
who are they delivered to?  What is the business model in 2030 and how did we evolve to 
achieve it?  What were the major stages of that adaptation, and what did we overcome to get 
there? 
 
It has been suggested that business models such as Standards-As-A-Service (SaaS) will 
replace one off payment, download and reading of individual standards, and even subscription 
models. Accepting the limitation of human beings to consume increasingly detailed technical 
documents quickly moves the consumer of standards content to the realm of intelligent agents. 
The question of who pays then becomes a direct correlation to who benefits.  
 

4.2 The Need for Speed or at least More Than One Gear 
 
If Standards Development Organisations do not respond to market needs in time, the market 
will make its own approach.  If people meeting face-2-face a developing text and consensus 
over the course of years is no longer possible, then new means need to be found.  
 
The development of standards is traditionally a slow and iterative process of clarification, 
specification and consensus building. Standards ultimately rely on a large number of people 
developing sufficient confidence in an approach to accept it. It is a timeframe measured in 
years.  For safety critical systems, this may well remain the approach to take even as we move 
into a more connected and digital future, however it cannot work for fast moving technology 
areas. If internet search standards required years to develop, they would be irrelevant.  
 
The prevailing thinking is that humans create consensus and build trust through rigorous 
debate and personal contact. As systems grow ever more complex, that ability will increasingly 
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be challenged, and timeframes extend to deal with the detail. It is conceivable that current 
processes of developing standards will become a fundamental bottleneck in the need to 
respond to market need. The different “gears” that may be applied in future may look more 
like:  
 

• Years for Frameworks – Human based census for major frameworks, building trust but 
at very low speed 

• Months / Weeks or Days for Adaptations – rapid adaptation within pre-defined 
boundaries with minimal oversight from human beings  

• Microseconds for the next Layer of an Ontology – intelligent agent-based consensus 
development and rapid “publishing” of the new standard ontology which can be 
adopted by all connected devices.  

 

A simple conceptual model is shown in Figure 10. Many different frameworks described in a 

formal programming language can be developed by people-centred, consensus-based 

methods. These frameworks can be enhanced through rapid adaptation based on broad use 

cases within the frameworks. Real world versions of these broad use cases can be operated 

on by intelligent agents and, as limitations are identified in definition, description or function, 

can adapted within the limits of their operation. These modifications can then be propagated 

up to the human consensus-based frameworks for longer term alignment.  

 

Figure 10. Multispeed standards making framework 

 

4.3 Machines Making and Evolving Standards 
 
Standards are currently a people-centric, consensus-based process developing documents 
written in natural language and useable by people, developed over a period of months or 
years. It is arguably a process of clarification of issues, definitions, scope and developing 
frameworks to manage systems and risks. Within large standard families there are often 
subsections which are much more specific increasing the level of detail within these 
definitions, scope and frameworks. As the focus for a subsection for a standard becomes more 
specific and detailed, the level of ambiguity – and so the need for judgement – decreases. 
Conversely, as the focus of a subsection of becomes more narrow, the challenge of 
maintaining consistency with all other parts of the standard, or the standard family increases.  
 
An ontology is an example of a standard which maps systems to formally defined properties, 
showing how they are related and defining a set of concepts and categories that represent the 
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subject. The level of detail for such a formal mapping and the range of concepts represented 
is dependent on the intended use and often will be a matter of judgment by those creating the 
ontology. In a world where intelligent agents are using an ontology to navigate the physical 
world or operate within some complex system, it is possible that an inconsistency could be 
found in the ontology, or that an intelligent agent is able to measure a parameter which falls 
between two paths in an ontology.  
 
When such a situation is discovered, the process to recover depends on ontology experts 
creating ontologically appropriate classes, definitions and class axioms, followed by an 
iterative editing process during which the domain experts and the ontology experts review, 
assess, and amend class labels and definitions before implementation.   As ontologies 
become more refined, this process is potentially automatable for a range of problem classes. 
In place of experts, intelligent autonomous agents could identify limitations on an ontology, 
test a range of “standard solution” approaches, compare how well these different approaches 
work in different work environments and collectively decide the best fit solution to the problem 
identified.  
 
Connected intelligent agents which can trial extensions to existing ontologies, evaluate their 
effectiveness in their individual work context, then collectively agree on extensions can evolve 
a standard. The updated, electronically published extension can then be downloaded by all 
relevant intelligent agents with a turnaround time in minutes or microseconds depending on 
the complexity of the change and the number of connected intelligent agents needed to reach 
meaningful consensus.  

 

4.4 Ownership of Standards Developed by Intelligent Agents 
 
The IEC depends on the ability to assert copyright in standards developed under the IEC 
banner in order to engage in direct standard sales and distribution agreements. IEC revenue 
is highly dependent on the ability to assert this copyright and the international agreements 
related to copyright.  When a machine is able to evolve, or eventually generate a standard, 
this copyright framework is challenged. This is a similar challenge being explored in the 
entertainment world when music and lyrics are generated by machine. Copyright is 
increasingly an inadequate protection mechanism for intellectual property when the “intellect” 
is a machine.   
 
The challenge is compounded when data itself contains the intellectual property or the 
commercial advantage. The achievable accuracy, specificity and precision of an algorithm is 
strongly influenced by the dataset used to train or adapt the algorithm performance. For two 
identical but competing algorithms, the one trained with the largest, most accurate dataset has 
the potential to produce the best outputs. As we increasingly become aware of the asymmetry 
created by access to large data sets, the world is slowly moving towards a data sharing / data 
market economy where issues with data ownership and contractual policies require special 
attention. 
 
For the world of IEC, any standard which relies on adaptive or learning behaviours of a system 
open new challenges for standardisation. As an example, demand response in smart energy 
systems will increasingly depend on understanding of consumer behaviour and preference. 
The feedback mechanism into a smart energy system requires access to potentially fine 
grained, highly specific consumer data, and the protection of that data throughout the whole 
data lifecycle. The quality of the demand response from competing energy providers may 
depend on which provider has access to the largest consumer dataset, impacting relative 
effectiveness or even potentially creating unintended consequences.  
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5. How Far Does This Go? 
 
Major drivers of change in our future world will come from the intersection of a growing/ageing/ 
urbanising population, changing climate, responding to an increasing number of global 
challenges and pandemics, and our expectation of an ever-improving quality of life. These are 
challenging factors to reconcile and must be met with ever greater productivity and 
technological enhancements.  
 
From today’s estimated 7.5 billion global population, the most recent UN population estimates 
show growth rates continuing strongly in 2030 and 2040, before slowing in 2050 within an 
estimated population of 9.6 billion, and stabilising in 2100 with an estimated population of 11 
billion people18. If all other factors remain stable, the impact of the change in population alone 
will drive the need to continue to adapt. The addition of 1 billion people by 2030, a further 
billion by 2040 and then 2 more billion by the end of the century will change aspects of every 
part of society. The changing climate and increased limitations on where food can be grown, 
concerns to protect biodiversity, addressing challenges of global pandemics and “tragedy of 
the commons”19 challenges such as plastic pollution in the world’s oceans will add to the 
pressures to adapt.  
 

5.1 Preparing for 2040 
 
The UN Sustainable Development Goals provide an “outcome framework” to consider 
intersecting goals which a global community aspires to within this decade, however there is 
no reason to expect that the forces which are driving change, and the challenges and 
opportunities created by these forces will abate at 2030.  The connectivity, digitisation and 
increasing use of artificial intelligence will drive change at an ever-increasing pace. These 
reinforcing factors, coupled with changes in our global population, ever increasing demand for 
improved quality of life and the need for ever greater efficiencies means the need to adapt 
goes well beyond 2030.   
 
The view of the world as envisaged by the UN Sustainable Development Goals is aspirational. 
Much will need to change to achieve these goals, and those changes need to be internalised 
by every organisation with influence on the future. Already, estimates of Goal 1 “No Poverty”20 
shows signs of not being achieved with current focus and actions21. In order to deliver on a 
goal in 2030, steps must be taken to clarify the goal, understand the outcomes sought 
associated with that goal, and the characteristics of progress towards that goal. 
 
In the boxed examples below, possible future scenarios for the IEC in 2025 and 2030 are 
described touching on the evolution of standards development, customer orientation and 
business model.  
 
 
 
 
 
 

 
18 See https://population.un.org/wpp/Graphs/DemographicProfiles/Line/900 
19 See https://www.econlib.org/library/Enc/TragedyoftheCommons.html 
20 https://sdg-tracker.org/no-poverty#targets  
21 See Poverty Clock  
https://worldpoverty.io/?utm_source=google&utm_medium=search&utm_campaign=Worldpovertyclock&ca
mpaignid=1695797724&adgroupid=71780550171&adid=409531631242&gclid=CjwKCAjwgbLzBRBsEiwAXVIyg
Hq9FhjW0Zwr6LtYj6SUz13uto69n7-1_9PEaz3D5kNrdDtdJllZcBoChgwQAvD_BwE  

https://population.un.org/wpp/Graphs/DemographicProfiles/Line/900
https://www.econlib.org/library/Enc/TragedyoftheCommons.html
https://sdg-tracker.org/no-poverty#targets
https://worldpoverty.io/?utm_source=google&utm_medium=search&utm_campaign=Worldpovertyclock&campaignid=1695797724&adgroupid=71780550171&adid=409531631242&gclid=CjwKCAjwgbLzBRBsEiwAXVIygHq9FhjW0Zwr6LtYj6SUz13uto69n7-1_9PEaz3D5kNrdDtdJllZcBoChgwQAvD_BwE
https://worldpoverty.io/?utm_source=google&utm_medium=search&utm_campaign=Worldpovertyclock&campaignid=1695797724&adgroupid=71780550171&adid=409531631242&gclid=CjwKCAjwgbLzBRBsEiwAXVIygHq9FhjW0Zwr6LtYj6SUz13uto69n7-1_9PEaz3D5kNrdDtdJllZcBoChgwQAvD_BwE
https://worldpoverty.io/?utm_source=google&utm_medium=search&utm_campaign=Worldpovertyclock&campaignid=1695797724&adgroupid=71780550171&adid=409531631242&gclid=CjwKCAjwgbLzBRBsEiwAXVIygHq9FhjW0Zwr6LtYj6SUz13uto69n7-1_9PEaz3D5kNrdDtdJllZcBoChgwQAvD_BwE
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IEC in 2025 
* Conventional technical committee meetings still taking place with much greater use of 
teleconferencing and telecollaboration.  
* Annual General Meeting a mainstay of IEC governance  
* All standards released in machine readable format using formal language.  Human readable 
standards are still widely available. 
* The first round of internal consistency and dependency checks completed for all family of 
standards.  
 
* Standards now developed as foundational (traditional development cycle) or agile (2-week 
sprints).  
* Agile standards apply to incremental development of foundational standards adding 
functionality, resolving internal inconsistencies or “bugs”.  
* Agent consensus standards being trialled for selected ontologies. 
 
* IEC business model is increasingly a subscription model based on use rather than sales of 
individual standards. 
  

 
 

 
IEC in 2030 
* Conventional technical committee meetings still taking place for major foundational 
standards with continuing increase in use of teleconferencing and telecollaboration.  
* Annual General Meeting – largely ceremonial, with formal governance carried out through 
telecollaboration.  
* All standards released in machine readable format using formal language.  Human readable 
standards are still available. Human readable standards demand is primarily for high level or 
system level standards.  
* Internal consistency and dependency checks an ongoing activity across all legacy and 
developing standards.  
 
* Standards now developed as foundational (traditional development cycle),  agile (2-week 
sprints) and agent consensus (real time updates).  
* Agile standards increasingly focussed on bridging the gaps between foundational standards 
and agent consensus standards.   
 
* IEC business model is on-demand model as intelligent agents authorise micropayments 
based on real time standards use. 
  

 
 

5.2 Our Arc of Possibility 
 
The response of IEC depends on what ultimately unfolds in the world, the outcomes the IEC 
aspires to drive, and the willingness to adapt to a changing world.  Using Figure 11 as a guide, 
responding to challenges created by probable events or forces is a mandate for future 
relevance and survival. Preparing for Plausible events or forces allows any organisation to be 
better prepared to adapt to changes and potentially provide greater opportunity to drive 
towards a Preferable future state (Outcome). Anticipating the Possible  or even wildcards 
(such as a global pandemic) requires a highly agile organisation with processes and systems 
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which enable rapid pivoting as events unfold. Achieving each of these levels of preparedness 
requires a mental shift, investment in capability and an investment in monitoring the various 
horizons of possibility.  
 

 
Figure 11. Cone of possibility 

 
Tier 1 – Probable forces and events leading to 2030 
 
Social  

• Global population growth 

• Population ageing in developed economies 

• Increased urbanisation 

• An aspiration of increasing quality of life, escape from poverty, access to utilities such 
as power, clean water, sewerage 

• Future global pandemics 

• Continued large scale migration for economic or climate reasons  

• An increase in challenges of the “tragedy of the commons”  
 

Environmental 

• Changing climate leading to reduced arable land and increased incidence of extreme 
weather events 

• Continued biodiversity reduction  
Technological 

• An increased reliance on data and analytics (including AI) 

• An increased reliance on complex systems 

• Advances in electrotechnical capability  

• An increased vulnerability in cybersecurity  
Standards  

• An increased pressure to deliver standards in faster timeframes 

• Increased competition from de-facto standards bodies  

• An increased challenge for relevance of traditional standards development 
organisations 
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Tier 2 – Plausible forces and events leading to 2030 
 
Social  

• Dramatically increased migration due to economic or climate reasons 

• Significantly more frequent global pandemics   
 

Environmental 

• Changing climate leading to significantly reduced arable land and significantly 
increased incidence of extreme weather events 

• Significant biodiversity reduction  
Technological 

• A greatly increased reliance on data and analytics (including AI) 

• A greatly increased reliance on complex systems 

• Significant advances in electrotechnical capability  

• A significantly increased vulnerability in cybersecurity  
Standards  

• Significantly increased pressure to deliver standards in faster timeframes 

• Significantly Increased competition from de-facto standards bodies  

• Declining relevance of traditional standards development organisations 
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6. Concluding Remarks 
 
This paper was developed in response to a perceived need from the MSB to imagine a 
different trajectory for the IEC than the one it is currently on. The first drafts of the paper were 
developed contemplating technology and societal trends that were slowly and inexorably 
changing the world for standards developing organisations.  
 
The global pandemic of COVID-19 rapidly changed how people in most economies in the 
world operate. The social distancing restrictions and requirements to work remotely rapidly 
accelerated many of the digital and digitising trends already under way in many parts of the 
world. The impact was dramatic.  
 
Whilst the world waits to see what the new “normal” is in social and work practices, one thing 
is certain, change can come very quickly and from unexpected sources. Future shocks will 
occur and accelerate trends which shape our world in the longer term. Technology, digitisation 
and AI will continue to disrupt the industries we serve. Our changing population profile will 
shape the world for decades to come as will changing climate. The next global pandemic or 
next global shock may mean that once again, the need to adapt to change is accelerated from 
years to weeks. The IEC is encouraged to take the steps needed to drive the internal changes 
needed to thrive in the world of 2030. 
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