IEEE SA 55N20R0s, planet 20
positive 50

Strong Sustainabllity
by Design

ECONOMICS/REGULATION

An initiative supported by the IEEE Standards Association

ieeesa.io/PP2030 IE E E

SSbD Chapter 03, draft version 1, 2023 - 07 - 11



STRONG SUSTAINABILITY BY DESIGN

planet 20
positive 30

Strong Sustainability by Design - Version 1 (Draft)

Request for Input
Public comments are invited on the first version of Strong Sustainability by Design: Prioritizing ecosystem

and human flourishing with technology-based solutions that identifies specific issues and pragmatic
recommendations regarding sustainability and climate change to achieve “Planet Positivity” by 2030.

This draft compendium has been created by committees of the Planet Positive 2030 Initiative® that is
supported by IEEE Standards Association (IEEE SA). The Planet Positive 2030 Initiative community is
composed of several hundred participants from six continents, who are thought leaders from academia,
industry, civil society, policy and government in the related technical and humanistic disciplines. At least one
hundred fifty members of this community have contributed directly and have worked to identify and find
consensus on timely issues.

The document’s purpose is to identify specific issues and candidate recommendations regarding
sustainability and climate change challenges to achieve “Planet Positivity” by 2030, defined as the process of
transforming society and infrastructure by 2030 to:

e Reduce GreenHouse Gas (GHG) emissions to 50% of 2005 emissions by 20307

e Significantly increase regeneration and resilience of earth’s ecosystems?

e Be well on the path to achieving net zero GHG emissions by 2050 and negative GHG emissions
beyond 2050

e Continue to widely deploy technology as well as design and implement new technological solutions
in support of achieving technological solutions designed and deployed to achieve “Planet Positivity”

In identifying specific issues and pragmatic recommendations, the document:

e Provides a scenario-based challenge (how to achieve “Planet Positivity by 2030”) as a tool to inspire
readers to provide contextual technical and general feedback as part of this RFI.

e Advances a public discussion about how to build from a “Net Zero” mentality to a “Net or Planet
Positive” (“do more good”) societal mandate for all technology and policy.

e Continues to build a diverse and inclusive community for the Planet Positive 2030 Initiative,
prioritizing the voices of indigenous and marginalized members whose insights are acutely needed to
help ensure technology and other solutions are valuable for all. Of keen interest is how we can
encourage more in-depth participatory design in our processes.

e Inspires the creation of technical solutions that can be developed into technical standards (IEEE
Standards Association, for example ICT and power & energy related standards, IEEE P7800™ series)
and associated certification programs.

e Facilitates the emergence of policies and regulations; regulations that would potentially be
interoperative between different jurisdictions (countries).

! Planet Positive 2030is part of The Sustainable Infrastructures and Community Development Industry Connections program

2 As described in the United Nations Climate Change Conference (COP 21) Paris Agreement of 2015.

3 According to the High Ambition Coalition for Nature and People, “In order to address both the biodiversity crisis and the climate
crisis, there is growing scientific research that half of the planet must be kept in a natural state....experts agree that a scientifically

credible and necessary interim goal is to achieve a minimum of 30% protection by 2030.” Protection for land and water of “30 x 30 by
2030” was recommended during COP15 United Nations Convention on Biological Diversity.
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By inviting comments for Strong Sustainability by Design, the Planet Positive 2030 community provides the
opportunity to bring together multiple voices from the related scientific and engineering communities with
the general public to identify and find broad consensus on technology to address pressing environmental and
social issues and proposed recommendations regarding development, implementations and deployment of
these technologies.

Details on how to submit public comments are available in the Submission Guidelines.

Comments in response to this request for input will be considered by the Planet Positive 2030 Initiative
committees for potential inclusion in the first public edition of Strong Sustainability by Design (“Strong
Sustainability by Design, First Edition”) anticipated to be made available to the general public during the
fourth quarter of 2023.

For further information, learn more at the Planet Positive 2030 Initiative website.

For our Frequently Asked Questions (beyond RFI submission), please click here.

Get in touch at: PlanetPositive2030@ieee.orgto get connected to a committee or any other reason.
Please, subscribe to our newsletter here.

If you're a journalist and would like to know more about the Planet Positive 2030 Initiative, please contact:
Standards-pr@ieee.org
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Disclaimers

Strong Sustainability by Design is not a code of conduct or a professional code of ethics. Engineers and
technologists have well-established codes, and we wish to respectfully recognize the formative precedents
surrounding issues of sustainability and the professional values these codes represent. These codes provide
the broad framework for the more focused domain addressed in this document, and it is our hope that the
inclusive, consensus-building process around its design will contribute unique value to technologists and
society as a whole.

This document is also not a position, or policy statement, or formal report of IEEE or any other organization
with which is affiliated. It is intended to be a working reference tool created in an inclusive process by those
in the relevant scientific and engineering communities prioritizing sustainability considerations in their work.

A Note on Affiliations Regarding Members of Planet Positive

The language and views expressed in Strong Sustainability by Design reflect the individuals who created
content for each section of this document. The language and views expressed in this document do not
necessarily reflect the positions taken by the universities or organizations to which these individuals belong,
nor of IEEE, and should in no way be considered any form of endorsement, implied or otherwise, from IEEE or
any of these institutions. Where individuals are listed in a Committee it indicates only that they are Members
of that Committee. Committee Members may not have achieved final concurrence on content in this
document because of its versioning format and the concurrence-building process of the Planet Positive 2030
initiative. Content listed by Members in this or future versions is not an endorsement, implied or otherwise,
until formally stated as such.

A Note Regarding Recommendations in This Document

Strong Sustainability by Design is being created via multiple versions that are being iterated over the course
of two to three years. Planet Positive2030 is following a specific concurrence-building process where
members contributing content are proposing “candidate” recommendations so as not to imply these are final
recommendations at this time. This is also why the word, “Draft” is so prominently displayed.

Our Membership
Planet Positive2030, an initiative supported by the IEEE Standards Association as part of the Industry

Connections Program, Sustainable Infrastructures and Community Development program (SICDP) currently

has more than 400 experts involved in our work, and we are eager for new voices and perspectives to join
our work.
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Copyright, Trademarks, and Disclaimers

The information in this publication is subject to change without notice. IEEE is not responsible for any errors.
The Institute of Electrical and Electronics Engineers, Incorporated

3 Park Avenue, New York, NY10016-5997, USA

Copyright © 2023 by The Institute of Electrical and Electronics Engineers, Incorporated
Request for Input Draft (“Version One”) Published June 2023

Printed in the United States of America.
IEEE is a registered trademark owned by The Institute of Electrical and Electronics Engineers, Incorporated.
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IEEE prohibits discrimination, harassment, and bullying. For more information, visit
https://www.ieee.org/content/dam/ieee-org/ieee/web/org/about/whatis/nondiscrimination.pdf

This work is available under a Creative Commons Attribution-NonCommercial 4.0 International License

To order IEEE Press Publications, call 1-800-678-IEEE.

Find IEEE standards and standards-related product listings at: standards.ieee.org

Notice and Disclaimer of Liability Concerning the Use of IEEE SA Industry Connections
Documents

This IEEE Standards Association (“IEEE SA”) Industry Connections publication (“Work”) is not a consensus
standard document. Specifically, this Document is NOT AN IEEE STANDARD. Information contained in this
Work has been created by, or obtained from, sources deemed to be reliable, and reviewed by members of
the IEEE SA Industry Connections activity that produced this Work. IEEE and the IEEE SA Industry Connections
activity members expressly disclaim all warranties (express, implied, and statutory) related to this Work,
including, but not limited to, the warranties of: merchantability; fitness for a particular purpose; non-
infringement; quality, accuracy, effectiveness, currency, or completeness of the Work or content within the
Work. In addition, IEEE and the IEEE SA Industry Connections activity members disclaim any and all conditions
relating to results and workmanlike effort. This IEEE SA Industry Connections document is supplied “AS 1S”
And “WITH ALLFAULTS.”

Although the IEEE SA Industry Connections activity members who have created this Work believe that the
information and guidance given in this Work serve as an enhancement to users, all persons must rely upon
their own skill and judgment when making use of it.

IN NO EVENT SHALL IEEE OR IEEES A INDUSTRY CONNECTIONS ACTIVITY MEMBERS BELIABLE FOR ANY
ERRORS OR OMISSIONS OR DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO: PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
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USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANYWAY OUT OF THE USE OF THIS WORK, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE AND REGARDLESS OF WHETHER SUCH DAMAGE WAS FORESEEABLE.

Further, information contained in this Work may be protected by intellectual property rights held by third
parties or organizations, and the use of this information may require the user to negotiate with any such
rights holders in order to legally acquire the rights to do so, and such rights holders may refuse to grant such
rights. Attention is also called to the possibility that implementation of any or all of this Work may require
use of subject matter covered by patent rights. By publication of this Work, no position is taken by IEEE with
respect to the existence or validity of any patent rights in connection therewith. IEEE is not responsible for
identifying patent rights for which a license may be required, or for conducting inquiries into the legal validity
or scope of patents claims. Users are expressly advised that determination of the validity of any patent rights,
and the risk of infringement of such rights, is entirely their own responsibility.

No commitment to grant licenses under patent rights on a reasonable or non-discriminatory basis has been
sought or received from any rights holder. The policies and procedures under which this document was
created can be viewed at https://standards.ieee.org/industry-connections/.

This Work is published with the understanding that IEEE and the IEEE SA Industry Connections activity
members are supplying information through this Work, not attempting to render engineering or other
professional services.

If such services are required, the assistance of an appropriate professional should be sought. IEEE is not
responsible for the statements and opinions advanced in this Work.
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Economics/Regulation
Future Vision

The “Fall Street Journal
—January 1, 2030

A Caring, Inclusive, Circular, Sustainable (CICS) Economy is establishing itself globally

The last few centuries of economic theories and practices took a long time to change. Until now, more than
two billion people were not a full part of the global economy: women®. Now in 2030, less than a decade since
the Glasgow Climate Pact, the global thinking surrounding what constitutes success for a nation, for business,
for society, and for individuals has completely changed. We have moved from a growth-driven, competitive,
extractive, and unsustainable economy to a caring, inclusive, circular, and sustainable economy where value
comes from very different sources compared to the economic thought of just a decade ago.

Scientists, engineers, economists, policymakers, and, of course, the public have made this happen in less than
seven years. Growth and margins are no longer the only mantras of businesses; non extractive value drivers
and caring and well-being metrics are the new norm for businesses. Nations no longer pride themselves only
on their growth in gross domestic product (GDP) but boast their march toward the Global Goals—Sustainable
Development Goals (SDGs)—and beyond. The year 2028 saw the achievement of more than 75% of the
targets set out by the United Nations. We no longer talk about an extractive economy depleting the
resources of the planet but of a regenerative economy focused on the diversity of the planet and well-being
of all life forms and all of humanity.

This revolution was possible because it was rooted in every single nation and with Indigenous peoples across
the world, and not just the advanced markets. Businesses are focused not only on the financial profit and loss
(P&L) and cash-flow statements but consider the carbon-based P&L and carbon flow statements and overall
environmental impact as equally important. Individuals across the globe are tracking their carbon footprint
and well-being scores supported by transparent environmental, social, and corporate governance (ESG)
product reporting to help each other further reduce waste, enhance air quality, and shrink their carbon
footprint. Governments are leading the charge by establishing legal infrastructure and incentives to change
the behaviors of businesses and their citizens. Technology is enabling this transition rather than fueling the
extractive economy. Open-source data, code, and models are enabling individuals, businesses, and national
governments to learn from each other and build on the successes of others.

The sovereign wealth funds, private equity, and venture capital funds of the previous decade have
transformed into green funds contributing to the phenomenal investments in technologies and businesses
that are building the circular economy. We have shown as a global community that we can take action—swift
action—to course correct and create a better future and a better planet for the generations to come.

4 This is a fictional newspaper title using the name of a planetary season in place of the very famous and respected media outlet on
which this name is based.

5The World Bank: Nearly 2.4 Billion Women Globally Don’t Have Same Economic Rights as Men. March, 2022.
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Issue: Conundrum between economic growth and exacerbation of climate crisis

Background
There is a key conundrum between economic growth and the exacerbation of the climate crisis that needs to

be addressed in the statistical and other models for how wealth, value, and sustainability are measured,
shifting from a competitive framework to a mutually beneficial regenerative framework.

How much of the climate crisis is attributable to economic growth is the real issue for pricing in (or not
pricing in) all relevant externalities® (e.g., pollution, environmental degradation) and how the economic
system can resolve the imbalances.

The main metric in our current economic system revolves around pricing, as it lends itself as a universal tool
to translate the valuation of scarce goods and services across an entire society’. Within this system,
legislative and regulatory frameworks ideally provide balancing impetus in order to shape economic activity
according to societal demands. This is common, for example, through most modern tax systems,
corresponding tariffs, and governmental regulatory measures. As industrialization has progressed over the
past century, frameworks to manage environmental effects, though present, have failed to keep up with the
level of degradation that has led to the climate crisis. With relevant externalities not being priced in
sufficiently, the environment has suffered and is still suffering, without corresponding costs being captured in
economic transactions.

However, while pricing in externalities may resolve to capture environmental degradation costs, and thus
ideally steering economic activities towards sustainable paths, it would also lead to an economically
disadvantaged position for lower-income countries® (LICs). Industrial development has already taken place in
higher-income countries, whereas it may no longer be attainable by LICs, as required investment scales
would multiply to prohibitive levels.

Furthermore, responsibility for the bulk of CO, emissions in the past century sits disproportionally with
higher-income countries®, raising questions about equity. Some of these topics have been analyzed already
and are part of the United Nations Framework Convention on Climate Change (also known as COP
agreements).

Recommendations

e Reserve incentives for companies that don’t only not harm future environmental growth or human harm,
but only give incentives to organizations/companies whose process/products actively contribute to
better futures.

6 As background for pricing regarding sustainability oriented measures, the EU’s Natural capital accounting tool “measures the

changes in the stock and condition of natural capital (ecosystems) at a variety of scales and to integrate the flow and value of
ecosystem services into accounting and reporting systems in a standard way.”

7 For a basic intro to GDP: Gross Domestic Product - An Economy’s All from the IMF

8 Further information on this subject: Climate—Poverty Connections: Opportunities for Synergistic Solutions at the Intersection of
Planetary and Human Well-Being from Project Drawdown, “ provides concrete evidence of how climate solutions can also be win-win
opportunities for meeting development and human well-being needs while boosting prosperity for rural communities in sub-Saharan
Africa and South Asia.”

°Developed Countries are Responsible for 79 percent of historical emissions, Center for Global Development
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e Technology transfer to LICs that can mitigate the impacts of pricing in externalities within current
economic and regulatory frameworks.

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources

e National Strategy to Develop Statistics for Environmental - Economic Decisions. This “U.S. System of
natural capital accounting and associated environmental-economic statistics” was released in the U.S. as,
“a historic roadmap that will kick off a multi-year effort to put nature on the nation’s balance sheet for
the first time, with an emphasis on better data to understand nature’s critical contributions to the U.S.
economy and to guide policy and business decisions moving forward.” Many are calling this a “GDP for
nature,” noting that the GDP was never built to measure or account for natural capital.
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Issue: Growth as the sole indicator of progress

Background
Growth as the sole indicator of progress for economics has accelerated harms to the planet when rapid

economic development is prioritized over sustainable human and environmental flourishing.

On the path to sustainability, cutting down growth/limiting consumption often raises questions of equity. No
one wants to be left wanting. For example, countries still on the road to development who debate why they
should have less claim than other countries who have gone before. In this context, sacrifice is not appreciated
nor does it scale. Solutions need to be explored to move from the era of mass consumption to the era of
smart consumption.

Recommendations
Artificial intelligence (Al) and many emerging technologies could be used to identify and increase human

well-being®® while prioritizing environmental sustainability®’. As satisfaction is a key attribute that guides
humans, is it possible to use technology to provide the user with an optimal level of satisfaction while
conserving resources?

As an example, consider a house left fully lit while only one room is occupied. The room’s occupant is
satisfied because it is illuminated, but he has no need to leave all the other rooms lighted. He overconsumes
the resource without any real additional satisfaction. Intelligent consumption would be to have the ability to
keep the room in use as it is, so its user remains satisfied, while automatically switching off the others, thus
combining end-user satisfaction and resource usage optimization. This is only an example, but several such
optimization scenarios can be identified.

Also, growth has been defined in terms of human capital growth. It could be redefined to also include
environmental growth and benefits and a system that is equitable versus competitive.

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

10 Recommendations: Wellbeing Chapter of Ethically Aligned Design. Citation: The IEEE Global Initiative on Ethics of Autonomous and
Intelligent Systems. Ethically Aligned Design: A Vision for Prioritizing Human Well-being with Autonomous and Intelligent Systems,
First Edition. IEEE, 2019

1 Further recommendations: IEEE 7010-2020 Standard - IEEE Recommended Practice for Assessing the Impact of Autonomous and

Intelligent Systems on Human Well-Being
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Further resources

1.
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Issue: Need for transparency and stricter laws

Background
The realization of technological standards regarding environmental rights and regulatory measures calls for

transparency and stricter laws that reflect ecological norms and ethics.

Humans have environmental rights'2. But humans are also the only part of the environment that actively
uses natural resources; therefore, they have duties. Human environmental rights are balanced by obligation
with respect to nature and society. This obligation may be voluntary, encouraged by law or prescribed by law.
Duties include not only the obligation of active regeneration but also the obligation of enhancement of
nature. Also, technology can help us learn more about our environment and, in turn, guide regulatory policy
and ethics.

Recommendation
The development of innovative green technologies should be supported by appropriate law. The current

national regulatory systems are isolated from each other. It is necessary to build a unified global legal
framework, which shall include ex-ante and ex-post policy measures. Social-ecological norms and ethics
should be reflected in ESG*3 (Environmental, Social and Governance) and law.

The European Union (EU) Green Deal has a framework of regulations and policies formulated by the EU

Commission that, in turn, become laws for EU countries. It helps us understand how (and what initiatives)
they plan to finance the transition to a greener planet and the regulation required in different areas:

1. The private sector, out of its own interest, especially to develop its future markets, will direct
considerable investments of its own into products and services that will at the same time have a direct
effect on the climate, as well as on the profitability of the companies. Thus, we are talking primarily
about a wide range of products and processes directly aimed at improving environmental conditions,
such as alternative energy production through solar, wind, and geothermal technologies, CO,-reducing or
CO,-storing techniques, exhaust gas treatment; creation and loss prevention of fresh water, water
treatment processes such as seawater desalination; avoidance of industrial chemical substances, for
example, in agricultural fertilization; and thousands of other options that are emerging as opportunities
for new business.

2. Public investment and funding in healthy and climate-improving measures. These public funds go either
directly into infrastructure projects, such as greening, planting trees, and deconstructing sealed soil
areas, or as premiums to promote new forms of mobility, such as tax incentives for electric vehicles.
Indirectly, but also belonging to this segment, are budget funds for research and development at
universities or research centers that are geared toward improving living conditions. In the overall picture
of budgeting (especially in Europe), both at the level of the European Commission and at the national
levels, expenditures for research and development occupy the second highest position—after support for
agriculture.

3. Provision of financial resources. This is seen as the strongest lever in Europe for redirecting the economy
toward a green economy. The first means of choice are regulations that affect the financial sector,

2 |n July of 2022 The United Nations General Assembly declared that everyone on the planet has a right to a healthy environment.

13 Deloitte: Introduction to ESG
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especially rules that determine where banks and financial institutions should direct their financial
resources as a matter of priority. The basic principle here is that financiers must prove that they are
directing a sufficiently high proportion into genuinely green projects.

Environmental policy should be focused not just on the well-being of currently living humans and future
generations but also on the welfare of the natural environment (taking into account human and
environmental limits) because only then are the most favorable conditions for the flourishing of humans,
nature, and the planet created.

Policy measures include the following:

e Environmental rights. The environmental rights and duties should be recognized by the international
community. If environmental rights are detailed in national constitutions, they can provide for access to
justice. Regulation should be broadly construed so that the public’s interest is the priority and constructs
like “trade secrets” are the extreme exception.

e Legal restrictions. It is necessary to develop the restrictions of ecologically harmful acts at the
appropriate level (e.g., penalties, ban of activities, non-monetary sanctions).

e Legal stimulus. It is necessary to develop monetary measures (tax, loans) and non-monetary initiatives
(training, awards).

e International cooperation. It is necessary to elaborate international measures such as the following:
o International cooperative treaties

o International standards

o International sanctions

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources
1. Anton, Donald K., and Dinah L. Shelton. “Environmental Protection and Human Rights.” Cambridge
University Press, 2011.

2. Collins, Lynda. The Ecological Constitution: Reframing Environmental Law. Routledge, 2021.

3. Ecological Law and Governance Association (ELGA). “Oslo Manifesto.” Oslo Manifesto for Ecological Law
and Governance. June 2016.

4. Shelton, Dinah L. Advanced Introduction to International Human Rights Law. Edward Elgar Publishing,
2020.
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Issue: Adverse mental health fallouts not given enough attention

Background
Adverse fallouts from climate change are an existential crisis that blocks growth and has serious

consequences on the public’s mental health and well-being!?, but they are not given enough attention.

Human well-being is tied with basic resources for a good life, health, good social relations, security, and
freedom of choice and action. These are intertwined with direct and indirect drivers of change that can affect
the individual, family, community, and environment, with direct drivers of change—including local land use
and cover, technology adaptations and use, harvest and resource consumption, and climate change—and
indirect drivers of change, which include demographic, economic, sociopolitical, science and technology, and
cultural and religious. These are tied with the ecosystem, which evidence is showing has been affected due to
climate change.

This change in environment will, directly and indirectly, affect all the aforementioned factors and, in
particular, will affect human well-being in the context of physiological, psychological, and behavioral
mechanisms. At the individual level, health is tied with income and employment, food, and water availability.
Income and employment are tied with production, and some trades (e.g., agriculture) can be directly affected
by climate change (e.g., changing weather patterns, increased temperatures, land degradation, etc.), which
will in turn affect production, food, water availability, and so forth.

Human physiology, which is directly related to environmental conditions (e.g., temperature, humidity, air
quality) and diet (e.g., caloric intake, macro-, and micronutrient availability, water quality, and availability)
and limitations in care, in particular in developing countries and in disadvantaged, rural, low-resource
communities that already face limited or a lack of resources compared with developed countries, will only be
further damaged by the effects of climate change. For example, in 2000, worldwide undernutrition accounts
for nearly 10% of the global disease burden, which with decreased agricultural production and sharing
resulting from extreme weather events, will only be exacerbated. As another example, the burden of disease
from inadequate water, sanitation, and hygiene totaled 1.7 million deaths and resulted in the annual loss of
at least 54 million healthy life years; along with sanitation, water availability and quality are well recognized
as important risk factors for infectious diarrhea and other major diseases. Some 1.1 billion people lack access
to clean drinking water, and more than 2.6 million lack access to sanitation. Related to these major diseases
are vector-borne diseases, which cause approximately 1.4 million deaths per year, mainly due to malaria in
Africa. These infections are both a cause and an effect of poverty, with the prevalence of these infectious
diseases appearing to grow, and environmental changes such as deforestation, dam construction, road
building, agricultural conversion, and urbanization as contributing factors in many cases. Climate change will
only exacerbate these effects.

Psychologically there are also consequent mental health effects, with consequences including mild stress and
distress, high-risk coping behaviors such as increased alcohol use, and occasionally, mental disorders such as
depression, anxiety, and post-traumatic stress. Climate change-related impacts can also lead to job loss, force

14 According to a March, 2023 article from The Commonwealth Fund, “more than two-thirds of U.S. adults (68%) have reported

having at least some anxiety about climate change.”
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people to move, or result in a loss of social support and community resources, all of which have mental
health effects. In turn, the combined physiological and psychological effects of climate change may result in
negative behavioral outcomes that will only make it more challenging and difficult for individuals, families,
and communities to live healthy lives and for societies to work together in addressing the effects of climate
change in both the short and long term.

Recommendations
o Akey factor for all economical metrics must be to significantly prioritize caregiving for human physical
and mental health, as it is a driver that will also positively impact environmental sustainability.

e Toward this end, studies are necessary on how research and quantitative approaches can assess
physiological and psychological adaptations resulting from climate change, which can be integrated into
economic models as a population factor of productivity/output. Next, identifying strategies and factors
(integrated into the economic model) to support improved productivity and output for those based on
circumstance are needed.

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources

1. Reid, Walter, Harold A. Mooney, Angela Cropper, Doris Capistrano, Stephen R. Carpenter, Kanchan
Chopra, Partha Dasgupta, et al. Ecosystems and Human Well-Being: Synthesis: Millenium Ecosystem
Assessment. Washington, DC: Island Press, 2005.
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Issue: Ensuring rural economies thrive

Background
Rural economies are often too dependent upon or are linked to urban economies. Also, urban issues may

receive greater attention than rural challenges. There is a need to enable rural economies to also thrive and
actively participate in sustainability activities.

Thriving rural areas are a condition for the growth of sustainable global communities®®. The social and
economic crisis caused by the COVID-19 pandemic has highlighted further the importance of access to
services for vulnerable populations within rural regions and the importance of sustainable food supply chains
to neighboring metropolitan areas.

The green corridors, which were piloted throughout the COVID-19 pandemic, exemplify the unshakeable
connection between rural and urban. Within the EU, the expansive discussion of “smart cities” has
transitioned toward “smart cities and communities,” bringing forth the capacity to connect these interlinked
systems. As a provider of agriculture products for the food industry, the rural region plays a significant role in
the security of a country (exemplified by supply chain pressures), while it remains representative of the
vulnerability and disparities in various regions.

Rural areas are sparsely populated and often have an aging population (notably for Europe, where Eurostat
consistently reports demographic decline and depopulation of large areas). Rural areas have higher poverty
rates (25.5%) than cities and towns, 24% and 22%, respectively (Eurostat, 2017). Wage and labor retention
vary significantly between urban and rural areas and between the various rural areas in the EU and globally.
FAO 2019 reports that 14% of rural business owners in the EU-28 (including the UK) face difficulties in access
to basic digital education. The same is true globally where a significant portion of small and medium farmers
face difficulties in acquiring access to digital services and solutions. At the same time, rural areas are
expected to adopt a more sustainable approach to agriculture production practices and to reduce
greenhouse gas (GHG) emissions for which agriculture is primarily responsible (with one-third of GHG
emissions coming from agriculture produce).

Climate change impact is most significantly present within rural economies at local, regional, and global scale
with lengthening seasons of droughts (most recently exemplified by a 10-year record heatwave in Italy) and
consistent need for irrigation and support of the ecosystems involved in local production and livelihoods.
Ecosystem pressures continue to weigh down produce quantity and quality, affecting food security and
human health. The considerable impact, which can be translated to monetizable values, is present in soil
pressure and water systems, fundamental to sustain human existence, and under the pressure of sporadic
seasonal changes and impact.

The challenges with which rural areas are faced can be summarized in a number of dimensions—
demographics (depopulation and aging population, vulnerable groups), economic (access to basic services
and economic growth challenges), climate change challenges (pressures on systems and livelihoods), and

15 As noted by the EPA, “Smart growth strategies can help rural communities achieve their goals for growth and development while
maintaining their distinctive rural character.”
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digital (equitable access to tools and solutions). These challenges are also quite specific and should be
considered from the perspective of regional and geographic context.

Recommendations
Rural economies have a significant role to play towards the solution of global climate change issues and to

reach the targets of sustainable development goals (UN SDG 17). There is an interlink between the various
challenges and pressures that rural economies face, making them that much more difficult to solve.

e Demographic considerations. The creation of jobs and provision of equitable services within rural areas
is important for the growth of sparsely populated regions. Rural revitalization is an important
consideration for European areas and is covered by the second pillar of the Common Agricultural Policy
(CAP); in these [rural] areas growth and cohesion subside, but the demographic trends persist. Further
analytics is necessary, which ought to connect policy with long-term outcomes.

e Economic considerations. Rural economies are significant producers of goods and services, which pertain
to, most importantly, the food industry. Ecosystems present in rural areas are the “backbone” of
biodiversity and species conservation. While the significance of these systems cannot be understated,
the income gap between populations in rural areas and within cities continues to grow. Additional
considerations are needed for the monetization of rural ecosystem services to support the growth of rural
areas and to support their demographics.

e Climate change impact considerations. Smart farming solutions can help resolve some of the issues with
which rural areas are faced. Precision farming could be utilized to reduce the use of irrigation water by
18%, nitrogen fertilizers by 35%, and total herbicides by 62%, in comparison to conventional farming
practice'® . But the implementation of digital solutions is still a challenge due to the need for
improvement of digital literacy.

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources
1. European Commission. “2050 Long-Term Strategy.” Climate Action, EU Action, Climate Strategies and
Targets.

2. European Network for Rural Development (website).

3. Food and Agriculture Organization (FAO) of the United Nations. “Food Systems Account for More Than
One Third of Global Greenhouse Gas Emissions.” 9 Mar. 2021.

4. Organisation for Economic Cooperation and Development (OECD). Adoption Technologies for Sustainable
Farming Systems. Wageningen Workshop Proceedings, 2021.

16 European Network for Rural Development,https://enrd.ec.europa.eu/home-page_en.
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5. Sciforce. “Smart Farming: The Future of Agriculture.” loT For All. Last updated 25 Jan. 2023.

6. USDA Economic Research Service. “Common Agricultural Policy.” Last updated 16 Nov. 2021.
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Issue: The problem of landfills

Background
Landfills are sources of GHG emissions and disrupt livelihoods of people living near them?’. The core reason

for products ending up in landfills is because they are deemed worthless at some point. Recycling products
has not been effective.

There is a need to facilitate a universal framework for producers of goods (such as apparel) that prevents
these from ending up in landfills. This requires a playbook based on principles of science, design, and
technology to identify production processes and materials to make products and move us toward a circular

economy.

Challenges to be addressed include:
e Sustainably made goods becoming affordable to the masses

e Lack of awareness of the negative impact producers have on the environment

e Waste from materials (e.g., synthetic fibers) that cannot be recycled?®

e Attitudes regarding consumption that vary across the globe

e Brands fearing the loss of profit and resistance to “degrowth”

Recommendations

e Develop a framework that makes the adoption of responsible practices (i.e., keeping products and

materials out of landfills and in circulation for as long as possible) attainable.

e Enable producers to take responsibility for the end of life of their products using the following:
o Develop best practices for responsible supply chain management on a global scale

o Create a global framework for producers to implement responsible supply chain management where
products stay out of landfills

o Develop economic incentives for producers to adopt the new framework for responsible supply
chain management

o Incentivize local production.
o Create a fund for universal subventions tailored to producers’ production costs, if these are more
local, fair priced, and ethical. Responsible brands should be compensated with subsidies so that their

retail price(s) can be reduced to meet consumers’ purchase restraints.

o Consumers must be made aware before purchasing how the product will stay the responsibility of
the brand from which it is purchased.

17 From the EPA: Frequent Questions about Landfill Gas

18 Further background, from the Columbia Climate School: Recycling in the U.S. is Broken: How can we fix it?
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o Incase of producer’s bankruptcy, there should be an alternative in place, such as a communal
solution for collection of goods that are no longer desired by the consumer (in the words of Marie
Kondo: things that no longer spark joy)

o Create a fund to support circular brands whose supply chains meet the standards of these best
practices for responsible supply chain management (i.e., pre-consumer and post-consumer phase)

o Develop business models to stimulate degrowth, while increasing job opportunities
o Enforce the repairability of electronic goods for 10 years (e.g., by making it mandatory for companies
to offer free repair services for five years after product purchase (goal: increased quality and less

product purchases)

o Frame guidelines and, potentially, fines for dumping pre- and post-consumer goods into landfills so
there are negative economic outcomes for not addressing landfills

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources
1. European Commission. “EU Strategy for Sustainable and Circular Textiles.”*®

2. Organisation for Economic Cooperation and Development (OECD). “Extended Producer Responsibility.”2°

19 The “EU Strategy for Sustainable and Circular Textiles” addresses the production and consumption of textiles, whilst recognizing
the importance of the textiles sector.

20 Extended Producer Responsibility (EPR) is a policy approach under which producers are given a significant responsibility—financial
and or physical—for the treatment or disposal of post-consumer products.
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Issue: Lack of openness

Background
All sustainability initiatives must be based on verifiable evidence, transparent assumptions, and economic

trade-offs that need to be made at an individual country and specific ecosystem level (forests, rivers, lakes,
cities, etc.). This requires organizations to open source their data, software code, and sustainability models
for the benefit of all.

Forward thinking sustainability programs aim to bring a multifaceted approach to sustainability, addressing
climate change actions required as well as the sustainable use of planetary resources. This requires collecting
and curating massive amounts of granular, historical data and documenting and verifying assumptions from a
variety of experts. It also demands that policy makers, businesses, and individuals make future projections
and trade-offs. This includes:

e Disparate data sources and assumptions
e Models specific to countries/regions or sectors that cannot be scaled easily
e Trade-offs to be made between several interacting factors that remain unclear

e Lack of systemic approach and methodology that is open and transparent

Recommendations
Sustainability-based organizations should adopt a three-phase approach: first curating existing open data and

models, followed by defining best practices and interactions between different models, and finally obtaining
funding to expand and integrate models focused on sustainability areas focused on reducing GHGs and
increasing ecosystem regeneration.

o Create a global repository of data sources by focus areas and by country.

e Create a global repository of government, nongovernmental organizations (NGOs) and private groups
addressing similar focus areas.

o Develop key economic trade-offs within each of the major ecosystems’ areas.
o Develop best practices for open data and open models for ecosystems and societal-based areas.

o Develop business models to enable the integration and building of models in ecosystems and societal-
based areas.

e Create integrated multifactorial data sets that include demographic/population data,
environmental/geographic distribution data, as well as weather models (i.e., which countries are at
greater risk of weather events resulting from climate change).

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.
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Further resources

1. Botev, Stéphane. “The Importance of Open Source in Tackling Climate Change.” Climatiqg. Last updated
Apr. 2022.

2. Climate Interactive. “World Climate Simulation.”?!

3. Climate Interactive. “Simulators & Science.”??

4. Green Software Foundation (website).?

5. Open Sustainable Technology (website).?

6. Stanford University. “Urban InVEST: Designing Resilient Cities by Nature.” Natural Capital Project.?®

21 Role playing game that stimulates country-level action on the speed and level of action required to address global climate change.

22 En-ROADS simulator models cross-sector policies for energy, transportation, land use, and new technologies to limit climate
change. C-ROADS simulator models national and regional gas reductions for China, US, EU, India, and others to meet Paris Agreement
targets. Both simulators are freely available.

2 Trusted ecosystem of people, standards, tooling, and best practices for green software.
24 A curated list of open technology projects to sustain a stable climate, energy supply, and natural resources.

% Urban Invest provides integrated valuation of ecosystem services and trade-offs.
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Issue: The Challenge of Greenwashing

Background
Greenwashing, also called green sheen, started as a form of marketing spin in which green public relations

(PR) and green marketing were deceptively used to persuade the public that an organization’s products,
aims, and policies were environmentally friendly. While this continues in many forms, the most recent
iterations of the trend are far more insidious and involve more than marketing and PR.

There is a need for a multifaceted approach to identifying and combating greenwashing to facilitate the fair
and transparent interaction of both private investment and government services to ESG-minded entities.

This requires a reimagining of the ways in which data is analyzed and shared with the public, including:
e collecting and curating massive amounts of granular, historical data;

e documenting and verifying assumptions from a variety of experts;
e policy makers, businesses, and individuals making future projections and trade-offs; and

e transferring this data into a blockchain or distributed ledger-based system that allows competing actors
to reach consensus around appropriate projects.

There are several steps involved in working toward a solution. First and foremost, the competing technology
options from the centralized versus decentralized systems must be analyzed. Next, analyze the following:

e Data verification challenges, specifically, understanding how a unified standard of acceptable
environmental, social benchmarks are determined and analyzed by machine learning- and Al-enabled
systems

e Discussion concerning environmental impacts of blockchain and distributed ledger technology (DLT)
solutions versus traditional methods (carbon intensive bitcoin proof of work versus carbon-negative DLTs

like Nano and Hedera)

e Use of a self-verifying distributed autonomous organization (DAO) to allow for the elimination of human
verifications

e Scalability and reliability of existing and future smart contracts to enable self-verifying digital assets

e Models specific to countries/regions or sectors that cannot be scaled easily and the need for a unified
approach to data access and audit

Recommendations
e C(Create a global repository of DLT/blockchain-enabled data sources by focus areas and by country.

e C(Create a global repository of government, NGO, and private groups addressing similar focus areas.

e Create policy measures that de-incentivize greenwashing by imposing negative economic results on
entities that indulge in greenwashing.
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o Develop a “neutral” measure of sustainability of a company that has to be displayed on
products/company website, for example, similar to the food traffic lights in the UK (e.g., score for CO,,
methane, water usage, recyclability, air miles), which help consumers compare without in-depth
knowledge.

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources

o Sebastido Vieira de Freitas Netto, Marcos Felipe Falco Sobral, Ana Regina Bezerra Ribeiro & Gleibson
Robert da Luz Soares: Concepts and forms of greenwashing: a systematic review. Springer, February
2020.

e Talib Visram: What is Greenhushing? The new sustainability trend explained. Fast Company, March
2023.
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Issue: Placing onus on the consumer

Background
Protecting the climate should be framed as a shared responsibility between corporations and consumers.

Currently, in the prominent narrative, as well as in existing regulations, the onus lies on the consumer alone.

In a capitalist society, economic success is considered a constant competition between corporations and the
workforce as well as countries. Interventions that might temporarily disadvantage a party in this battle are,
therefore, understood as unbearable; being slowed down is not an option.

Such framing leads to a detrimental narrative around climate protective measures: Since companies cannot
be exposed to serious regulation, the onus is moved downstream to the consumer. If the user would
purchase goods that are sustainable, the companies would be nudged toward producing sustainable
products, completely without being disadvantaged in the battle of modern capitalism. Therefore, this is
considered the most desirable (and most emphasized) way forward.

This causes problems on different levels. Firstly, are the consumers themselves. The narrative puts enormous
pressure on their everyday purchase decisions. To be able to select the most sustainable option, extensive
knowledge about emissions, water usage, fertilizers, and several other factors is required. Not every
consumer has the time—or motivation—to acquire this form of knowledge, and most people that attempt to
are feeling overwhelmed. Additionally, the most sustainable purchase decision is often more expensive (e.g.,
flight tickets vs train, organic food vs discounter). Moreover, it requires to forgo comfortable habits or
experiences, another motivational issue. Holidays on another continent, consuming animal products, or
purchasing products that undergo trends are just examples of such pleasurable, but unsustainable choices.

Not everyone is informed, affluent, or motivated enough to undergo such waivers. Additionally, companies
are incentivized to deceive consumers into believing that they are in line with climate protective measures;
they can sell more products and consumers feel relieved from the impossible burden placed upon them.
These dynamics produce overwhelmed consumers that are trying to navigate between their own pleasure,
their consciousness, the greenwashing campaigns of marketing teams, and the feeling of helplessness in this
social goods dilemma—and last but not least—anger. Rightfully, the question emerges why the onus is on
them. They are asked to make hundreds of compromises every day—regarding their eating habits, mode of
transport, even the number of children they feel entitled to have—many of which can severely compromise
their financial and psychological well-being.

Contrasted to this, companies are largely untouched by regulations or are only negligibly incentivized to steer
their course toward sustainability. This is detrimental, if we consider that 70% of the world’s GHG emissions
can be traced back to 100 companies?®. It is not surprising that many consumers reject their responsibility in
the face of such openly unfair treatment, paired with the fact that they can only marginally impact overall
sustainability through even the most significant of behavior changes. They give up on this constructed battle
of responsible individuals against ruthless, unregulated companies. We seem to forget that companies are
made out of humans, too.

26 paul Griffin, The Carbon Majors Database: CDP Carbon Majors Report, July 2017, https://cdn.cdp.net/cdp-
production/cms/reports/documents/000/002/327/original/Carbon-Majors-Report-2017.pdf?1501833772.
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Recommendations
We need to end the double standard between consumers and corporations. It causes frustration and

resignation in this social goods dilemma. This has to be achieved through fair, equally distributed regulation.
Additionally, it might be fruitful to appeal to the human that is directing a company’s mission. GermanZero,
for example, is in dialogue with various CEOs to understand and sign their climate pledge.?’

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources
e EcoCart: The Role of Consumers vs Corporations in Combating Climate Change — Who's Responsible?
Feb, 2023.

e  Mark Hutcheon: Consumers Expect Brands to Address Climate Change. Wall Street Journal: April 20,
2021.

27 “Creating a Better Climate,” German Zero, https://germanzero.de/english.
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Issue: Negative impacts of tourism

Background
The tourism industry is worsening the climate crisis and over time it will negatively impact economies around
the world because of the reduction of tourists, particularly in coastal cities.

Overall, the travel and tourism industry generates $5.81 trillion in economic output, supporting 289 million
jobs worldwide and nearly 6.1% of global GDP. While the travel and tourism industry significantly contribute
to global GDP, it also has been instrumental in worsening the climate crisis. It is estimated that global tourism
emits roughly 8% of global emissions on an annual basis.

Climate change is already affecting the hospitality sector. Extreme weather is increasing the cost of
operations and reducing the number of tourists visiting certain destinations, while local and national
environmental policies and penalties are being introduced in cities and countries around the world.

The hotel sector accounts for around 1% of global carbon emissions® and this is set to increase. Hospitality,
like other industries, has a responsibility to manage its impact on our planet.

Research has found that the hotel industry may need to reduce its carbon emissions by 66% per room by
2030 and by 90% per room by 2050 so that the growth forecast for the industry does not lead to a
corresponding increase in carbon emissions. The industry will need to go even further to help limit warming
to 1.5 °C and avoid the very worst impacts of climate change.?

Recommendations

The tourism industry needs to collaborate with governments to provide incentives (grants and tax credits) to
create a more sustainable industry. The following suggestions will help reduce the carbon footprint of the
industry:

Sustainable fuels

Sustainable building design

Local sourcing

Reducing waste

Increasing renewable energy usage
Water conservation

Technological Insights and Recommendations

This space is intentionally left blank to encourage technically oriented feedback for public Request for Input.

Further resources
e Rachel Nuwer: Travel in the Time of Climate Crisis. National Audubon Society, Spring, 2023.
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