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Abstract

Using the Framework for Strategic Sustainable Development (FSSD) as an analytical tool, this work examines the
sustainability decision making in an Indian village. Kuthambakkam — through the efforts of Elango Rangasamy —
has become a site of value for understanding how sustainable development concepts can be applied successfully
in an actual developing world scenario. The FSSD, including the concepts of ‘The Funnel’, back-casting and the
principle based definition are used to analyse the Kuthambakkam case. This identifies how the decision-making
process and actions in the panchayat provide a unique and valuable model of leadership for sustainability — with
well-being as a goal. A decentralised, solar-powered disinfectant production method pioneered by Elango is the
main project that is examined for this article. The model is currently operated by women’s self help groups in
several locations within and nearby to the village — including a large scale production at a vital vegetable market.
As the priority of the leadership — or end goal of the funnel — is the well-being of disadvantaged people, the results
show superior alignment with sustainability principles compared to decisions made by leaders in corporations and
the developed world.

Keywords: sustainability leadership, marginalised community development, holistic well-being, horizontal
growth, low-cost virus disinfectant

1. Introduction

There is much discussion in academia, the political world and more recently in the mainstream media regarding
the effective course of action to adapt to and mitigate the oncoming risks caused by anthropogenic climate change.
International regulatory bodies have progressively turned their attention to the push on governments to create more
effective policy (Masson-Delmotte, et al, 2018) (Beck & Mahoney, 2018) — in response to the increasingly
uncertain threats caused by ongoing increase of emissions (Xu, Ramanathan & Victor, 2018). Several nations
provide a road map for the supposed carbon-neutral future, such as Costa Rica (Godinez, 2020) and Iceland (Clarke,
2017), but these show that a simple de-escalation of carbon reliant energy systems is not sufficient (Kristjansdottir
& Busch, 2014). A societal change is also required for a truly carbon neutral society. Even the most ambitious
targets — if met, provide no guarantee of a continuation of human life on earth much as it has for the last century
of excess and greed (Kennedy, 2018). Things need to change and there is a growing wave of understanding that
this is the case (Dankelmann, 2010) (Llavador, Roemer & Silvistre 2015) (Matson, Clarke & Andersson 2016)
(Wapner & Elver, 2016).

The recent global health pandemic created by COVID-19 requires a momentous reaction from governments and
health institutions (Sohrabi, Eds, 2020). This reaction can be compared to the type of behavioural changes that are
required for humans to respond effectively to global warming and other climate related issues. Swift and wide-
sweeping policy change, shift in cultural mindset of the population, adjusting lifestyle and practices to meet new
challenges — these are all consistent with the response to COVID-19 and what is the necessary response to climate
change (Delina, 2016). The leadership and decision making in the case of Kuthambakkam — in response to COVID-
19 —is an example of how effective leadership for sustainable development can rapidly respond to changing needs.

Theoretical research into leadership for sustainable development is predominantly focused in the professional
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sector of developing countries (Metcalf & Benn, 2013) (Quinn & Dalton, 2009) (Johnson, Hays, Center, Daley
2004) (Szekely & Kanirsch, 2005). Both corporate (Roos, 2017) and government (Heizmann, 2018) (Bratt,
Hallstedt, Robert, Broman & Oldmark 2013) leadership have been the focus of various studies to understand how
to improve leadership toward sustainability targets. There is also a field of research that covers leadership for
sustainability within education (Hargreaves & Fink, 2003, 2004). This is primarily focused on how educators can
lead the way towards a sustainable future — somewhat on the leadership for sustainability from within education
institutions (Bottery, 2016). Education sustainability is more focused on leadership of learners, rather than
employees or the constituency. Leadership of employees and electorates is the focus of this article.

The body of research on leadership for sustainability that does exist is based on cases where profit-making is a
significant priority in the decision making process. In studies of leadership for sustainability from within
governments, the cases are in developed countries — where the needs for sustainability are heavily influenced by
the desire to maintain economic growth. These developed countries also demand the maintenance of opulent
lifestyles — which are difficult to uphold in the push towards a sustainable future.

The leadership for sustainability in the case of Kuthambakkam provides an example where profit-making, upward
growth or opulence are not the focus of the decision-making process. In this case it is the well-being of the most
disadvantaged groups that drives the decisions. Improving the well-being of disadvantaged people is the vision
that guides the decisions on how various products will be designed and how the projects for producing and
distributing these products will be managed. This is done so to empower the people who are most at need. Rather
than an endless upward growth for a few — there is a push for ‘horizontal growth’ (Elango, personal communication,
July 25 2019) for many. For this reason, the case of Kuthambakkam provides a unique and valuable example of
how leadership for sustainability can operate in the most at-need environments.

The Framework for Strategic Sustainable Development is a tool developed by a group of researchers in Sweden
(Broman & Robert, 2017). The goal of the FSSD is to provide decision makers with an aide to support the
achievement of more sustainable outcomes. Thus far, the FSSD has been utilised by companies and local
governments in the region where the tool was developed. Scandinavia and north-western European nations have a
well-regarded capacity for socialist style — highly functional decision making. The examples of the FSSD being
used in practical decision making context are limited to the developed world — and within that, a highly successful
region of development. Until now, there has been no efforts to analyse how the decision making of a highly
successful case of sustainable development from within the developing world can be understood through such a
tool.

India is still in the grips of the novel coronavirus (COVID-19), the full impact of the virus in India is yet to be
fully realised as this article is being written. Without question — the risk of this virus is extremely high in the
context of India and other developing world nations (Khan, 2020). The widespread extreme poverty, inconsistent
and often dysfunctional approach to hygiene (Anuradha, Eds, 2017), the enormous population and a lack of
effective public health infrastructure all add to the risk of COVID-19 having a devastating impact in countries like
India.

As an immediate response to the global health pandemic a decentralised production of disinfectant was developed.
This low-cost production model is designed to be distributed to resource poor communities. The process requires
easily accessible materials and utilises solar energy. It provides a low-cost option for the most disadvantaged
residents.

The style of leadership and decision-making to develop this production method is consistent across a wide variety
of projects pioneered by Elango and the Trust for Village Self-Governance (TVSG) over the last 25 years. Like
much of Elango’s work, the goal of this project is to improve the well-being of the most disadvantaged members
of society (Elango, personal communication, July 25 2019). When this decision making process is examined using
the FSSD concepts as an analytical framework — it shows the highly sustainable nature of these efforts. It is
apparent similar concepts as the FSSD promotes are being used— but the vision from which is being back-casted
is quite different from that which the other practical examples of the FSSD provide. The goal of the decision
making process is the improvement in well-being of the most disadvantaged and marginalised groups in society.
Therefore, the sustainable virtues of these decisions are significant, worthy of deeper investigation, and offer
considerable value to others looking to make decisions with a more sustainable outcome — both in the developing
and developed world context.
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2. Sustainable Development in Kuthambakkam
2.1 Why Kuthambakkam?

Kuthambakkam is a small group of hamlets around 35km south east of downtown Chennai. It is nestled between
major freeway routes that carry goods and people to and from the major trading and commercial hub. The
population of Kuthambakkam is 6000 people, spread across three main hamlets and a range of small clusters set
amongst the farms. Chennai is around a 90-minute drive in good traffic. The nearer town of Poonamallee is about
25 minutes away and provides all the modern commerce that India offers.

Once you veer off the highways and onto the roads managed by the local government — there is an immediate
change of pace. It is very apparent that village life has not yet been overrun by the imposing urbanisation. Elango
will often quote Mahatma Gandhi and a relevant one here is that “India lives in it’s villages, if villages perish —
India will perish” (Elango, personal communication, July 25 2019)

In 1993 the government of India passed the 73" constitutional amendment (Singh, 1994). This provided
opportunity for local people to govern their villages in a system known as the ‘panchayat’. Panchayat is an ancient
form of local self-governance — the traditional meaning is ‘group of five’ - experts or leaders who would make
decisions for the village in ancient times (Elango, personal communication, July 25 2019). With the 73™
amendment, the panchayat system was introduced as a decentralised local self-governance framework whereby
villagers could make decisions about their own lives. Elango was elected president of the first Kuthambakkam
panchayat in 1995. He served two consecutive 5 year terms. In the first term there was a transformation in the
village, particularly for the extremely poor and economically marginalised Dalit community where Elango was
raised. During his second term, the sustainable change in the village began to receive attention from within India
and from international development bodies.

Since this time Elango has worked with the Trust for Village Self Governance (TVSG) he established. This is a
not-for-profit organisation set up to continue the works within the village and most importantly to build on efforts
to support sustainable development in the established network of panchayats. The TVSG also operates the
Panchayat Academy — a learning institute developed to provide other panchayat leaders a place to improve their
capacity and understanding of leadership through the panchayat system. The TVSG can manage projects that
deliver services in the village, and also can offer support to other villages to learn the techniques and install
products TVSG have designed. The Panchayat Academy trains other village leaders and student groups in the
philosophy and practices that have led to the success in this case. Through these mechanisms, the Kuthambakkam
model has been exposed to hundreds of of panchayat’s and many thousands of students and villagers.

There are several articles that describe the social and economic conditions in Kuthambakkam in more detail
(Poonamallee, 2007) (Raju & Dwivedula, 2009) (Gram Vikas). The network-economic-growth (Cajka, 2014)
(Kothari, 2018) is a key feature of the Kuthambakkam model. This involves the sharing of resources between
farmers and producers. The model limits the amount of goods purchased from outside the network of villagers,
and maximises the cost benefit ratio for the most disadvantaged.

For the purpose of this article, it is important to understand that Kuthambakkam is very much a reflection of village
life in India. This is no coincidence as Elango openly values and wishes to have sustainable development based in
the villages of India. He actively promotes Kuthambakkam as a model for village life. A powerful component of
that representation is that people from other villages who come to see the model must see it as a familiar
environment to their own home. Elango does not promote measures that will urbanise the village.

In 2013 India was assessed to be home for 27% of the world’s poor (Page & Pande, 2018). Given that
approximately 70% of India’s 1.3 Billion population live in villages (Press Trust of India, 2013), sustainable
development in Indian villages is perhaps the most valuable endeavour in efforts to address global poverty.

The value in the Kuthambakkam case comes from the amount of time the model has been developed and the variety
of projects that Elango has successfully tackled on his path towards a sustainable village. In this article it is argued
that well-being is the key outcome of the decision making process. In particular, it is the well-being of the most
marginalised and disadvantaged groups that are the key focus of the issue that the project or product is designed is
trying to solve. With this in mind, it is vital to understand the value of the initial stage of the development process
- how this continues to have ripple-effects throughout the village, and via his teachings in the Panchayat Academy.
When Elango took office as President of the Kuthambakkam Panchayat — the village had many social dysfunctions
as a result of the illicit alcohol brewing that plagued the area and the problems that come with rampant alcoholism.
This was the biggest barrier to ensuring the well-being of the constituency.
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2.2 Eradicate lllegal Alcohol

The first phase of development in Kuthambakkam was the eradication of illegal alcohol brewing by some of the
local Dalit families. The cheap access to high octane liquor and lack of opportunity led to significant social
problems, as is the trend. As one local, former brewer, of Kuthambakkam stated “things were very bad before he
(Elango) came.. after the panchayat started, he built roads, improved the schools and and created more
opportunities.. this meant we were able to stop brewing..” (Thomas, 2019)

With low levels of education and little opportunity, alcohol brewing was a reliable, but risky, source of income for
the local Dalit. The frequent police harassment/corruption and the social dysfunction associated with having drunks
around constantly meant that it wasn’t long before the former brewers were happy and proud to be employed in
respectable work. It is clear to see in their faces when they talk about the old days, they are very happy not to be
living in the stressful and desperate world of drunken fuelled poverty. Although they may not be living in an
income bracket of any comparison, they certainly seem more content and peaceful than your average resident of a
Western city. Nowadays, not only do their children complete secondary schooling, the majority also go to college.

The case of Kuthambakkam not only provides an outstanding model for other panchayat’s to learn from and adapt
to their own needs — it is also a source of knowledge for global efforts toward sustainable development. As Western
societies transition toward a sustainable future, and the community participation required grows and develops, the
practice of ‘demystifying technology’ (Elango, personal communication, July 25 2019) and simple but effective
solutions will become more valued. Kuthambakkam continues to develop solutions to problems for Indian villages,
absolutely aligned with the principle based definitions of sustainable development in the Framework for Strategic
Sustainable Development.

3. Methodology

The case of Kuthambakkam has received much international recognition over the last 15 years. The success in this
case is well supported with significant quantitative data, collected by the state and provincial government apparatus,
via internal functions of the panchayat and through various researchers who have visited. The goal of the field trip
conducted by this research group was to gather qualitative evidence to understand the case study - specifically in
regards to the applications for sustainable development in marginalised and disadvantaged communities.

The methodology for this research is based on the constructivist paradigm (Stake, 1995) (Yin, 2003) which allows
for participants to express their own perceptions of reality based on their constructions. The approach to the case
study was an exploratory method — which is used to “explore those situations in which the intervention being
evaluated has no clear, single set of outcomes” (Baxter & Jack, 2008). The exploratory approach was used to
understand what impacts have been experienced by the disadvantaged and marginalised members of the
community. To figure how this case study can provide a pathway for others seeking to achieve sustainable
development, the researchers used the instrumental (Stake, 1995) style of case study research. This approach
“provides insight into an issue or helps to refine a theory” (Stake, 1995). In this case the researchers are trying to
understand how to address the issue of unsustainable practice in disadvantaged communities, and to refine theories
related to a concept of Sustainable Holistic Economic Development.

Field work methodology used for this research would appear similar to the methodology of qualitative
ethnographic research. The actual field practice is influenced by the work of Stenbecka (2001) — who is one of the
new wave of qualitative research theorists breaking down traditional boundaries. This method differs from
qualitative ethnographic research as the goal is to understand the practices within the community, and how these
contribute to sustainable development goals — rather than the cultural interactions and intricacies of the community,
and how these also have changed as a result of the development process. In this regard, the process of
understanding the practices and activities of the TVSG, Panchayat Academy and other systemic operations of
sustainability, is more similar to a business case analysis.

The inductive approach to understanding the results of the research was taken in this case study. The inductive
approach draws from the results, rather than gathering evidence in an attempt to prove something. The success in
the case of Kuthambakkam has been proven, the goal of this research is to understand what elements can be drawn
from this successful case for others to learn and benefit their own communities. One of the findings drawn from
the research project was the quality of the sustainably minded decision making process. The focus of the decision
making of this research was particularly in regards to the products and material items that are designed and built
through the TVSG. Of the many theories drawn from the evidence gathered during the qualitative field work, the
leadership and decision making that generates sustainability minded results and products is the key finding for this
article.
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4. The Framework for Strategic Sustainable Development - Definition

The Framework for Strategic Sustainable Development (FSSD) is the outcome of over 25-years research including
a gather of input from a great variety of academic and professional disciplines. The nature of the FSSD is designed
to be complimentary to other tools for sustainable development planning. As a leadership aide, it is predominantly
utilised by leaders in positions of power and wealth. The existing examples of it’s application come from high-
level corporate and government decision-making groups. It is fair to say the FSSD is most commonly used by
profit makers to work towards sustainability for their organisation — with the understanding of the link to
sustainability for the whole planet.

The FSSD gives us ‘The Funnel’ metaphor as a representation of decision-making towards a sustainable outcome.
A basic reading of the funnel concept is that the entrance to the funnel is where we have come from. Our
unsustainable practice must be ‘narrowed’ as the funnel of growth and development requires change to achieve
sustainable life on earth. The unsustainable practice become the boundaries of the funnel, and as we work towards
those goals or ‘visions’ we reflect our planning off the sides of the funnel and continue to strive for a direct pathway
to sustainability.

The FSSD teaches that decision-makers should ‘back-caste’ (Dreborg, 1996) (Robinson, 1990) from the vision
that is agreed. The concept suggest forecasting creates a path-dependency. When decision-makers are not fully
aware of the requirements to achieve sustainable practice, the forecasted pathway can often lead to further — and
costly —unsustainable change. Back-casting from the agreed vision allows for decisions to be adjusted accordingly
in efforts toward sustainable practice. As each decision that is unsustainable rebounds off the sides of the funnel —
the decisions can be improved as required — toward the vision aligned with sustainability principles.

The third component of the FSSD that is relevant to this article is the principle based definition of sustainability
(Missimer, Robert & Broman, 2017) that the group of researchers have established. Definitions of sustainability
are not easy to develop and as such there are few available and none within an agreed international legal framework.
The definition provided by the FSSD is a valuable tool for the analysis of the Kuthambakkam case study,
specifically how the case compliments and aligns with current sustainable development strategy and leadership
theory.

The FSSD principle based definition of sustainable development provides a thorough and comprehensive set of
phrases that allow decision makers to best understand if their decision making pathway is truly sustainable, in
relation to all aspects of human-planet interaction and social justice freedoms. The case in Kuthambakkam is a
quality example of how such a comprehensive structure is applied in the community. Although Elango did not
utilize the FSSD in the decision making process, the principles of sustainable development are completely aligned.
While the FSSD tools are most commonly used in the context of wealth creation, they can be applied with poverty
eradication methods as effectively.
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Figure 1. ‘The funnel’ — framework for strategic sustainable development
(Broman & Robeért, 2017)

5. Kutkambakkam Case through the Framework for Strategic Sustainable Development

The majority of decisions made in the case of Kuthambakkam are heavily influenced by what would be considered
principles that limit structural obligations to human rights in the FSSD. In some cases, the decision making in
Kuthambakkam does not fully align with all of the principles of a sustainable society put forward in the FSSD. On
occasion, it is necessary for trade-offs between human development and environmental sustainability — particularly
where the need to eradicate poverty is limited by the unaffordable cost of environmentally sustainable materials.
“If one knows the frame for any vision, various options could be evaluated for their capacity to serve as stepping
stones towards a situation where the trade-off dilemma at hand does not exist anymore” (Broman & Robert, 2017,
p20). In the following discussion the FSSD is used to analyse several projects from the range of inter-disciplinary
science that is underway through the works of the TVSG. The trade-offs that are required in some cases are shown
to be a necessary component of the phase by phase process to sustainable development. Interestingly, the value of
each trade-off made in the Kuthambakkam case reflects that which is allocated to the order of the SDGs — with the
human requirements for sustainability, a necessary precursor for appropriate environmental management changes.

5.1 Concrete Slab Sanitation and Housing — The Funnel

First, “The Funnel’ metaphor is applied in the Kuthambakkam case. Again, Elango does not utilise this specific
metaphor, he has plenty in the tool-set for decision making — the point of this is to show how the current theories
of sustainable development leadership benefit by understanding cases of successful ‘bottom-up’ development. To
discuss a specific project of the many that are underway in the village of Kuthambakkam — Elango is very willing
to share the specifics of the phases of development, the how and why of the decisions that were made. Nothing
that is engineered in the TVSG workshop is by chance, or done without appropriate deliberation of the available
options. It can most certainly be said that — at times — the decision is not based on environmental sustainability as
the key priority. Although all efforts are directed towards a long-term goal of sustainable living, at times, steps
towards that goal are impacted by cost-effectiveness and availability of resources.

The housing project that is delivered by the TVSG is an example of how the current solution is not completely
aligned with principles of environmental sustainability. Housing and toilet facilities are constructed from panels
that are put together using a light gauge steel frame covered in a layer of concrete. The decision to use such
materials was not made without deep consideration for a more sustainable option. The reality is, for the residents
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of Kuthambakkam, panels made from some form of organic concrete substitute are not affordable. The technology
for such material is available, but for the cost of the traditional concrete, they would not get a suitable alternative
from renewable materials. For the village folk, they could not care a less what material is used for construction,
they would prefer not to live in mud brick housing with dirt floors and thatched roofs.

Decision makers are aware of the environmental issues caused by use of standard concrete. But the decision was
that the immediate improvement to housing was of greater value to the long-term vision of a sustainable village
than the impact of continued use of concrete. When an alternative option made from sustainable materials becomes
accessible, they will convert to using such material to build homes and toilets. This is the trade-off between
addressing poverty in the immediate, and long-term environmental sustainability. The construction methods are
already effective and affordable, and with sustainable material use, it is a complete and outstanding model of
sustainable housing.

Figure 2. Concrete slab sanitation under construction

Kuthambakkam

5.2 Electric Bike - Back-Casting from the Vision

Next the FSSD back-casting and vision concept is used to understand the decision-making process around the
TVSG transport solution for Kuthambakkam. The e-bike project is still in the development phase, but things are
well progressed. The prototype vehicles are functional and the cost-effectiveness, even with small production
numbers, is already suitable for village economics.

Elango and his team had a vision of a sustainable and affordable transport for village residents. Elango is a vocal
detractor of the modern drive for petrol motor vehicles in village life. He argues that not only does the cost of
petrol place greater burden on struggling families, but the desire for vehicles and availability of loans creates
further and unnecessary financial pressure. Added to this, it is often young women who suffer most from lack of
transport — this is a structural barrier to their development through education and employment. As one would
imagine, the vision created by an existing company whom produce petrol vehicles, and now want to produce
electronic vehicles, would be quite different from the vision of e-bikes in Kuthambakkam.

The TVSG has procured a great number of old and disused bicycles. Although many are old, heavy and more
cumbersome as push-vehicles, this contributes to their capacity as an e-bike. The decision-making around the
engineering of the e-bike components is an excellent example of having a vision of a sustainable solution and
back-casting to create a pathway toward the vision. The motor that was chosen, the battery size, breaking system
and all the requirements were decided upon for their cost-effectiveness and practicality from a village resident
perspective. There is not profit-making on the agenda, it is all about creating a real solution for village residents —
as an alternative to the petrol motor trap.
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The e-bike cannot compete with the top-speed and distance of the petrol motors. But in the village, this is not an
essential requirement for effective transport. The e-bike is designed for use that is the standard requirement of any
vehicle in the village. The design can carry a person for around 40 mins to an hour with no pedalling. A top-speed
of 18 —27km/h. There is even a design for a portable solar panel that can be connected during the day to boost the
battery for the return journey. Everything is envisioned to minimise the cost while maximising the practical
application of the product. Varied options for the e-bike were trialled — those that did not make it could be seen as
pathways that reflected off the sides of the funnel. The vision was set, the general concept of the vehicle was
established, and the engineering of the end product was done so with sustainability, affordability and freedom as
the key factors. This represents an alternative and important example of how the vision and back-casting methods
can be applied in the community context. A sustainable society cannot be decided upon by profit-making ideology
— solutions will come from within groups aspiring for freedom.

5.3 Solar Street Lights - Principle Based Definition

The principle based definition provided by the researchers of the FSSD is a comprehensive tool to guide decision-
making for sustainable development. In the case of Kuthambakkam, Elango has been working toward his own
principles of sustainability for over 25 years. This case shows how these abstract definitions can be worked toward
in a comprehensive and holistic manner. Through a systematic, phase by phase process, Elango has addressed a
significant amount of barriers to sustainable village life. Each project is guided by an agenda that mirrors with the
principle based definition of sustainability — particularly that which relates to human rights. The many projects
underway in Kuthambakkam can be evaluated against the FSSD definition for sustainability. In each case you
would find that each of the human principles are of significant value in the decision making process, and in some
cases, the entirety of the project revolves around a specific human rights issues. For the purpose of this article we
will review the community lighting solution developed by Elango and identify how the concept is aligned with the
principle based definition of sustainable development.

In this case the product is a standard street light. The key features of the design are affordability, ease of
construction, and longevity. The principle that drive the vision — from the FSSD — would be ‘people are not subject
to structural obstacles to health’. While other principles, such as the structural obstacles to competence would also
be relevant in this case — the fundamental principle of the vision is to provide a safer environment for people to
live. This is the vision. Features of the end product are designed to work towards other aspects of sustainability,
environmental protection for example, but this is not the driving principle. The basic vision is for the street lighting
to improve safety for as many villages as possible.

The unit is designed with a light-weight steel pole embedded in a concrete base. The light is run by solar power
generated from a panel fixed atop. It can be connected to the grid, as a back-up for when there is not sufficient
energy from the sun — which is not so common in India. The unit can be installed with ease by a small crew on any
roadside in India. TVSG can produce these street lights for around 7000 — 8000 rupees, around $100USD per item.
The regular streetlights in India are from 40 — 100 watts. The TVSG solar street light is only 6 watts. This is
sufficient for the safety of the commuters, but a much easier cost to manage — particularly considering the free
energy from the sun.

As Elango explains in an interview — the average street light is 40 watts, his light saves 30 watts per day — roughly
a kilowatt per unit per month. The average panchayat has around 200 — 300 individual street lights. With an energy
saving of 1 kilowatt for each light, every month, the benefit of the low-cost and energy efficient street lights are
clear and obvious.

Currently there are state government funded operations in several panchayats to install the solar light. The vision
is coming to be a reality for thousands of people. While the residents will benefit from the security and safety
provided by no longer travelling along dark streets — they will not necessarily pay any heed to the cost saving that
such a project entails. They will enjoy the destruction of another obstacle to their health. They will travel more
freely to employment and education — enabling economic development. The girls and women of the village will
not be as a feared to travel about for their own betterment — for gender equality is most certainly a core motivator
for Elango to provide a low-cost and energy efficient street light for the villages of India.

This project is based on the vision of having safe and secure transit for village people, after the sun has gone down.
In a busy modern India, many village residents must travel for employment, and all must travel to attend tertiary
education institutions. Quite often, these occupations and the subsequent journeys home do not conclude before
the sun is set. Therefore, many people are travelling along dark roads in the evenings and into the night. If you can
imagine an intersection of dirt roads, often muddied and thick with patches of overuse, people travelling via varied
modes of transport, cars, buses, motorcycles, bicycles and on foot. With no street lighting, the risk of accident and
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injury is significant. Young women seeking to achieve economic independence are at most risk. It is no coincidence,
and no political stunt, that one of the first solar light construction projects was undertaken at a Muslim girls school
to resolve poor lighting on the main entranceway.

Figure 3. Solar light installed at Muslim Girl’s School in Tamil Nadu

The vision is created, based on principles that lead to sustainable development. These examples are used to show
how the process outlined by the Framework for Strategic Sustainable Development is well underway in
Kuthambakkam and through Elango’s leadership. To achieve sustainability across all industries, nations and
communities, leaders must learn from the cases of strategic sustainable development that exist in the real world.
The Kuthambakkam case allows us insight into the way decision-making tools for sustainability leadership are
applied from the bottom-up. It is a matter of understanding that any tools for sustainability leadership can be
analysed through the lens of marginalised communities. Through this process, a more robust and effective method
of decision making can be developed.

5.4 Other Cases of Strategic Sustainable Development in Practice

Through the 25 years that the FSSD has been under development — the researchers have partnered with corporate
and government leaders to create practical examples. Several examples will be used to show how the process for
corporates continues to be a strive for increased profits. Others who have utilised the FSSD more holistically show
the value of doing so. These practical examples will be compared and contrasted with the decision-making in
Kuthambakkam to identify the gaps and establish improvements that can be made to sustainability leaders
decision-making process.

The Framework for Strategic Sustainable Development was first picked up as a tool for leaders in major corporates
in Sweden. Companies with the infrastructure to support such efforts — IKEA, Electrolux, (Broman, 2000) Swedish
McDonald’s, Scandic Hotels - were the first to dip their toes into the strategic approach to sustainability. The
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pioneers of the FSSD acknowledge that “the FSSD typically serves as an eye-opener and door-opener to executives
and other leaders” (Broman & Robert, 2017, p25). Of the many examples of FSSD in practice that do exist, very
few have a longstanding record to review, or a comprehensive approach to implementing the FSSD into actions.
Many leaders take an ad-hoc approach to addressing sustainability.

5.4.1 Consolidate Materials — Electrolux — Aura Light — Interface

A common application of the FSSD in the corporate sector is to adjust the materials that are used in production —
to become more sustainable. Companies that have changed the way they construct their products — using the FSSD
as a tool — show how the corporate sector goes about this process. Electrolux, Aura Light and InterfaceFlor are
three examples where a company has used the FSSD to improve the sustainability of their product materials.

Electrolux utilised the FSSD in their efforts to address the ongoing use of ozone depleting chlorofluorocarbons
(CFCs) in the manufacture of household cooling appliances. The company went through a process of identifying
alternatives with a short-term value, then excluding as options due to their long-term unsustainability (Robert &
Broman, 2013). Electrolux CEO Leif Johansson was quoted in October 2006 “It was not until 10 years later that
we fully realised how much money we had saved and earned from applying the FSSD to our business” (Robert &
Broman, 2013, p5).

The case of Aura Light shows an approach to managing products sustainability from a corporate profit-focused
perspective. “Aura Light is exploring new business models built on Light as a Service, where the ownership of the
physical products remains with Aura Light, to facilitate control of the materials” (Broman & Robert, 2017, p25).
Their solution is to manage the products through in-house upgrades. Where the company maintains ownership of
products and they are ‘leased’ and therefore able to upgrade within the business model.

Interface was the first international company to adopt the FSSD as a tool for sustainability leadership. Their
strategy to improve the sustainability of the flooring cover industry was to improve their manufacture and
installation of the carpet tiles they produce. “With a closed loop materials management and a reduction of waste
generated, a substitution to polymers produced from renewable sources of carbon was affordable” (Lindahl, Robert
& Broman, 2014, p101). Interface have introduced a more comprehensive approach than many of the other cases
of FSSD in practice. Their CEO Ray Anderson was quoted in October 2007 “we are doing better than ever on
bottom line businesses. This is not at the cost of social or ecological systems, but at the cost of our competitors
who still haven’t got it” (Broman & Robert, 2017, p25).

There is a clear comparison between these examples, and to the projects in Kuthambakkam that are used in this
study. A major difference is that in each of the corporate examples, there was no effort made to improve access to
the products by at-need groups. The design changes were purely based on improving the sustainability of the
materials involved. As this design change was occurring, there could also have been efforts made to create products
that would meet the needs of disadvantaged communities. Refrigeration and climate control from Electrolux that
was designed for sustainability and for access by low-income communities. Lighting management or flooring
solutions that meet the needs of disadvantaged peoples, not only improve the sustainability of the construction
materials.

5.4.2 Community Based Case Studies

Two case studies of the FSSD in use for community orientated leadership are provided here as a comparison to the
process in Kuthambakkam. The first is the Canadian municipality of Whistler, which used the FSSD to guide a
solution to the heating required for the hosting of the Winter Olympics (Gordon, 2004). Additionally, the FSSD
research team were involved in a study to identify a strategic approach to sustainable transport in Sweden (Robert,
Boren, Broman, 2016).

In the case of Whistler, the FSSD was used to identify that a large gas pipeline to meet the energy needs of the area
was not sustainable. The agreed alternative was to build a smaller pipeline, to meet the need in the short-term,
while continuing to work toward a geothermal energy solution that was far more sustainable going forward. This
shows how the community sector can use the FSSD as a tool, but this lacks the holistic approach that is on display
in Kuthambakkam. For example, the First Nations traditional owners of the land where Whistler is based would
inevitably have a more complex and integrated approach to this issue. The contribution of the First Nations
members of the community is not known, but it is clear that their well-being was not the driving force of the
decision making process.

The research project to design a strategic approach to sustainable transport system was focused on the Swedish
Government’s established goal of a ‘fossil-free transport system in Sweden by 2030’ (Ministry of the Environment,
2014). This is perhaps the most comprehensive application of the FSSD in a community-based or corporate context.
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There is a two-part journal article publication that provides a complete summary of the process (Robert, Boren &
Broman, 2016) (Boren, et al, 2017). In terms of a comparison to the holistic sustainable development decision-
making in Kuthambakkam, this case gives the closest example that can be compared. The difference is, in the case
of a sustainable transport solution in southeast Sweden, the planning and decision-making is still in the theoretical
stage. In the case of Kuthambakkam, this comprehensive and holistic approach is on display with a vide variety of
practical examples for over two decades.

“The principles of sustainability leadership respond to the challenges of an increasingly complex world. Grounded
in emerging social science research, they are informed by complexity science models and they offer a powerful
view of leadership and human dynamics that could trigger a transformational shift in how we see and function in
the world.. Leaders who adopt this expanded view can engage others using different assumptions about how people
interact to create meaningful change” (Ferdig, 2007, p27).

6. The Case Study — COVID-19 Solar Disinfectant
6.1 Solar Powered Production of Sodium Hypochlorite (HYPO)

Sodium Hypochlorite - commonly known as Chlorine-Bleach is a compound that plays an important role in the
war against germs. It is a very useful and an inexpensive disinfectant. From the use of Sodium Hypochlorite
(HYPO) to purify water to the disinfection of surfaces, the areas of application of this compound are vast.

As the world continues to fight against the Covid19 pandemic, the use of disinfectants globally has risen by many
folds. While people are educating themselves on the importance of disinfecting their surroundings, there exists a
vast majority of people in rural India who are still learning about this pandemic and are unable to respond to the
situation as their knowledge and capability to claim the use of these disinfectants is limited. Many remote rural
villages find it challenging to access disinfectants for their domestic needs owing to reasons of lack of knowledge
on the use of disinfectants and economic constraints of not being able to afford one from the market.

Elango has built the solar powered production of Sodium Hypochlorite with the motive to meet the sanitation and
disinfection needs of the village. Communities can learn and use this technique to produce disinfectants and other
sanitary products locally and ensure full local sanitation (Kothari, 2020). Additionally, the production process
achieves empowerment, affordability and is focused on well-being for the most disadvantaged. This project has
received the focus of BBC journalists — due to it’s importance in the current health pandemic (BBC, 2020).

The existing systems in the production of Sodium Hypochlorite follows two possible ways, first method is passing
chlorine gas in sodium hydroxide which is practiced by chloro-alkali industries, where they concentrate the
solution and even get the crystalline powder of HYPO. For disinfection purpose, this salt is again diluted to 0.5 to
1.0 percent solution.

The second method of simply electrolysing the common salt (sodium chloride) dissolved in lower concentrations
like 4 to 5 percentage solution in an electrolyte by passing a DC current in controlled conditions. In this process
people use AC to DC rectifiers and draw the grid current from the electrical line. Hence the grid current is a key
requirement along with common salt.

The model incorporates the use of solar panels as a source of electricity. For producing one litre of 1% sodium
hypochlorite solution 60 watts of power is drawn from the solar panel. This is equivalent to burning of 50 grams
of coal which in turn emits 1500 litres of CO2 gas to the atmosphere. Right now he has modelled a 25 litres and
200 litres per day production. In the scale of 25 litres of per day system the CO2 emission would be about 37500
litres and this emission is saved here. For the larger unit of 210 litres per day system the saving of CO2 emission
is 37500x8= 300000 litres of CO2 per day. This proves to be a great contribution of green to the future generation.
It works at 12 volts DC and the potential risk of electrocution is almost absent. Since water and salt are the basic
raw materials used in the process, there are no harmful/hazardous by-products from the operation unlike other
chemicals and disinfectants.

The motivation and decision to build this model was based on the idea of self-reliance, creating employment for a
group of people and taking care of the needs of the sanitation and disinfection of the village amidst COVID-19
pandemic. The main raw materials are salt and water which are low in capital cost and easily accessible. The
production and distribution involves training a small group of people responsible for one system in one locality.
As and when similar working units are built at various localities, groups of people from that particular locality will
be trained for production and distribution. An entire village meeting its own public and personal satiation and
disinfectant needs during critical times will be a guiding light to the entire nation.

The entire process is decentralized and to be set in more such places with a motive of creating opportunities to
disadvantaged people in accessing disinfectants at a very low cost and spreading awareness on the same, all of
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which is ultimately contributing towards self-sustainability and sustainable development.

Sanitation, self-reliance, sustainability, cost effectiveness were the major driving factors behind the development
of this model.

For the production of 25 litres of 1% HYPO solution per day the following are the requirements:
1) Battery — one 100 Ampere Hours (AH), 12 Volts
2) Solar panel — one 330 Watts panel (OR) four 100 Watts panel
3) Controller, current gate and an electrolyte
4) Storage tank and an overall standing pillar

The estimated cost for a 25-liter production/day is estimated approximately at $950 (70,000 INR), the cost of
production of a 200-litre production system is approximately $7500 (560,000 INR). The requirement of batteries
and panels will be eight times that of the 25-litre production.

Seven units of the 25 Litre production system have been installed in and around kuthambakkam and are
successfully functioning. Each unit has been run by women from the local community through self-help groups,
creating job opportunities and serving as a source of income during these tough times where people have been
losing jobs and facing salary cuts.

One 200-litre production system has been installed in the neighbouring town of Thirumazhisai vegetable market
which houses 200 vegetable and fruit shops. People from the neighbouring villages and also people from the city
of Chennai - the capital city of Tamil Nadu state, travel to this vegetable market to get fresh fruits and vegetables.
The major area of application in the vegetable market is disinfecting the public area where many people are
gathered to buy their vegetables and fruits. The nearby hospitals and public access buildings are being disinfected
using sodium hypochlorite produced and dilated from this system.

Figure 4. Thurimazhisai vegetable market where HYPO is being used (Subbian, 2020)

In villages and smaller hamlets, its mostly the 25 litres production system, and the generated sodium hypochlorite
has been successfully used for disinfecting places, for mopping floors and cleaning public toilets.

Self-Employed Women’s Association (SEWA), a trade union from the neighbouring state of Kerela, has expressed
interest in learning about the system, for installing it in various rural areas to mitigate the spread and also create
employment opportunities to regain some sort of economic stability among the disadvantaged people. This
innovation has been covered by various media — newspaper articles, magazines, social media platforms, news
channels for creating awareness on the system’s simplicity in construction and working as a source of employment
and a tool for mitigating the spread of the virus, so that it can be adopted throughout India.
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a s
Figure 5. 25 liters of 8000 NaOCI ppm solution per day production unit

Applications:
1) For strong liquid waste- 5 to 10 times the dilution is required

2) Drains, Toilet floors and basins 15 to 20 times of dilution is required
3) House floors, hospital floors and clothes of sick people- 20 to 30 time of dilution is required
4) Cleaning and wiping household items- 50 times dilution is required
5) Disinfecting drinking water 2 drops for every 6 liters of water is required
One 25-liter system can cater 200 families. One or two units per village can meet the entire village’s requirement.

In terms of its installation beyond rural areas this model can also be implemented in apartments, universities,
hospitals and other public areas, catering to the needs of disinfecting and also making them self-sustaining. One
25-liter system can cater 80 to 100 families. For cleaning the environment by spraying the surrounding including
the drains and for distributing % litre of 2000 ppm solution to every family and the other supporting staffs.

For larger hospitals and institutions a 100 litre or 200 litre systems will meet the requirements. In cities, for every
1000 families one 100 litres’ production unit will cater the needs. The activity is geared up for installing more units
across the country.
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Figure 7. 25 Liters production unit installed in a locality at Thiruvallur, a neighboring village to Kuthambakkam

6.2 Solar HYPO & Framework for Strategic Sustainable Development

When the solar-HYPO project is analysed for it’s decision making process — using the Framework for Strategic
Sustainable Development as an analytical tool — what does it reveal? What can be drawn from this process to
advise and guide leadership for sustainability?

It is clear that well-being is the key goal of the solar HYPO project — or well-being is the outlet of the funnel.
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Elango clarifies that the goal is for people in the villages to have capacity for protecting themselves via sanitizing
and disinfecting their living and workplaces - providing employment for a group of people, and creating a sense
of self-reliance while doing so. This is the vision from which is being back-casted to develop a product that is
appropriate to meet this need. From the outset, the decision making is based on achieving this — not simply having
a way to safely clean and protect from the COVID-19 pandemic — but to improve well-being while doing so. “In
strategic planning, one should distinguish the definition of the goal of the planning and the process by which it is
approached” (Broman & Robert, 2017, p19).

In a regular corporate decision making context the desired outcome of a product design would be one that has a
low-cost for production, high profit margin and with appropriate leadership, the sustainability of the product would
also be a factor. Corporate decision making process is not designed to factor in the well-being of a disadvantaged
group. That is not to say that this needs to be the case, the point of this article is to encourage sustainability
leadership in corporate and developed world to realise that considering the needs of the most disadvantaged can
actually lead to better decisions and thus sustainable profits.

6.2.1 Solar HYPO & The Funnel

The FSSD is designed as a tool to assist leaders to make decisions that are more sustainably minded. The use of
the funnel is a metaphor to encourage decision makers toward sustainability targets, rather than purely profit based
goals. Elango is following a similar process to find sustainable solutions to the problems faced in his community
—with a particular focus on the difficulties faced by the most deprived. The way the funnel is applied in this context
is to prioritise the well-being of disadvantaged members of society as a key outcome of the decision-making
process. The options that do not lead to this outcome reflect off the edges of the funnel and are adjusted to ensure
the end result meets the key goal of well-being for disadvantaged peoples. This is why the process of producing
the solar HYPO can be learnt by, and adapted to any rural village in India — or other developing world environments.
The specific scientific method used to create the disinfectant, the choice of materials for production and the
decentralised nature of the production process are all established in such a way to achieve the end goal of well-
being for the people. All other options and possibilities that were considered did not have such a linear path to the
opening of the funnel. It is quite likely that the decision process could have been as accessible to the community
but much more profitable for the engineers. This shows how the funnel concept is applied in a decision making
process that established well-being of disadvantaged as a goal. Obviously not all leaders for sustainability can
consider well-being as the key outcome, but most certainly anyone working in corporate or government institution
leadership for sustainability can improve their consideration of these factors in their own funnel — with cases such
as Kuthambakkam as an example of how one might do so.

6.2.2 Solar HYPO & The Vision

In the process of the FSSD — clearly the vision from which is being back-casted is the key element to guide the
decision-making paradigm. In the case of Kuthambakkam — sustainable development and eradication of poverty
are inevitably intertwined. The address of global poverty is the first of the United Nation’s Sustainable
Development Goals as it is a significant barrier to other forms of development (Liu, Yu & Wang, 2015) (Roy, et
al, 2018). When the first Kuthambakkam panchayat local government was established the first call of business was
the break-down of the illegal alcohol brewing dependency. The vision has not changed since this time.
“Backcasting begins by defining the vision, and then asks: what shall we do today and subsequently to get there?”
(Broman & Roberts, 2015, p19) (Dreborg,1996)

The vision in the case of Kuthambakkam decision making is to improve the overall well-being of the population
— particularly in regards to the most disadvantaged and marginalised members of society. The wealthier members
of Kuthambakkam can afford their own disinfectant. They may also choose to purchase, and benefit from the solar
HYPO disinfectant production — but the vision that guided design of the product is not created with their needs in
mind. The vision has been the same since the outset of the development process in Kuthambakkam. It is the
decisions about ‘what shall we do today to get there?’ that are responsive to the most pressing and current issues
at hand. This is part of the reason why the solar HYPO was established so quickly — in response to the COVID-19
pandemic. While the TVSG has never before been faced with the challenge of producing a low-cost and low-risk
disinfectant, they have many times before considered how to address problems that deter from sustainable
development in the village. The commonality is that for each of these problems, the decision-making to provide a
solution is based in the same overall vision — which is in turn guided by the same basic principles that achieve
well-being. With the solar HYPO project, this practiced ability to avoid path dependency by back-casting from a
vision of well-being results in a product that meets many of the requirements for sustainability. Not only the
important hygiene and health related goals, but others that are well aligned with the principles based definition of
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sustainability.

The decision-making process in the solar HYPO project is well aligned with all of the principles in the definition
of sustainability included in the FSSD. For the disinfectant production decision making, there were no trade-offs
between the principles required to come to the end product. In other projects that the TVSG works on, trade-offs
are in play but in the case of solar HYPO — it is well aligned with the environmental and social principles.

6.2.3 Solar HYPO & The Principle Based Definition

The production model designed by Elango for HYPO uses simple organic chemicals — water and salt — which can
be obtained sustainably. The energy required for production is generated through solar power and therefore requires
no fossil fuel. As the materials are organic and the process is non-toxic, there are no hazardous by-products. This
is in alignment with the principles of not systematically increasing the “concentrations of substances extracted
from the Earth’s crust” “concentration of substances produced by society” or “degradation by physical means”.
The solar HYPO decision-making does not contravene the environmental principles of the FSSD.

The decision making in the solar HYPO project breaks down structural obstacles to health and competence in
particular. In no way do the decisions subject people to structural obstacles to the other principles of influence,
impartiality, or meaning-making — in fact it could be argued that the solar HYPO decision making process also
works to limit these structural obstacles also. For the purpose of this article — it is relevant to point out how this
project is focused on breaking down obstacles to health and competence.

Most apparently, the health of the most disadvantaged members of the community is the priority of this project.
The target market is those who cannot afford to purchase appropriate disinfectants to maintain hygiene standards
required during the increased risk from COVID-19. The low-cost of the materials — and the cost free operation
once the equipment is in place — means that the product will be the lowest cost possible for the community. Not
having access to simple disinfectant during this high-risk period would “systematically undermine their
possibilities to avoid illness” (Broman & Roberts, 2017, p p23). By developing this solution, Elango’s solar HYPO
project make a significant contribution to disadvantaged communities’ ability to overcome this structural obstacle
to their health needs.

The additional obstacle that is addressed in a forward and constructive decision is to create the product with a
decentralised manufacture method. The information provided here clearly outlines how the manufacturing
apparatus can be easily constructed in any rural and resource poor location. The training required to operate the
system is minimal and easily taught to willing participants. By giving the community capacity to produce their
own disinfectant, and training local people in the operation of the production process — this empowers the people
and provides them with transferrable skills. This is a clear effort to address the principle of not subjecting people
to structural obstacles to competence.

By analysing the decision making process that led to the end result of the solar HYPO project — using the concept
of the funnel, the back-casting from the vision, and the principle based definition of the FSSD — one can see the
value for sustainability leadership theory. Of the many options that could have been decided upon to create a
sustainable solution to the crisis of sanitation in Indian villages during the worst health pandemic in over a century
— this solar HYPO project resulted the way it did, based on the vision of the leader. What is important to note is
that this was the solution to this current problem - there will be other problems of equal or greater proportion in
the coming decades — hopefully not related to health pandemics, most certainly related to environmental disasters
and access to resources, mostly water. The fact that the decision making to meet the COVID-19 challenge resulted
in the solar HYPO project — reflects the experience and knowledge of a practitioner of sustainability leadership,
with over a quarter century experience in a developing world context. It is no accident that the solution to a
disinfectant for Indian villagers in response to COVID-19 fares so well when analysed using the FSSD — it is the
culmination of many decisions across an inter-disciplinary framework required to achieve sustainable development
in marginalised and disadvantaged communities.

7. Conclusion

When the decision making in Kuthambakkam is compared to the other examples of the FSSD in practice — what
is found is that the decision-making process in Kuthambakkam leads to outcomes that have far-reaching benefits.
The product itself is designed with deep consideration of sustainability principles. With well-being as the goal -
there are significant benefits for marginalised and disadvantaged communities that are difficult to quantify, but
very easy to understand. When sustainability leaders focus on empowerment, horizontal growth and improving
well-being, the outcomes have far greater potential for true sustainability.

The case of Kuthambakkam viewed through the FSSD provides opportunity to look at how a real world example
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of sustainable development in a marginalised community appear through tools that are designed for developed
world scenarios. The point is that it is possible to analyse other successful cases of sustainable development —
specifically from within marginalised communities that establish locally-governed solutions — using tools designed
for sustainability leaders of the developed world. Marginalised community leaders are pioneering sustainability
solutions that have significant application in any community or marketplace. Doctrines such as ‘simple solutions
to complex problems’ or ‘decentralised production’ are exemplified in these real-world scenarios. These provide
bodies of evidence to show what steps can be taken to achieve more sustainable outcomes. Those working towards
sustainable solutions in corporations or wealthy communities can more easily understand the successful cases of
sustainable development in marginalised communities when the results are analysed using tools that are designed
for their world.

Future studies in this field, and with the case of Kuthambakkam could involve the mapping of a product design
and manufacture, including the timeline of all the materials involved. There is much to be understood from the
way that well-being was achieved in the village. Studies to show that the well-being has in fact occurred, and to
connect the well-being improvements to a tangible factor are very important in efforts to address poverty.

Those who are looking to improve skills for sustainability leadership — be that in the corporate or government
sector — have much to gain by witnessing the results in Kuthambakkam, and other cases of successful bottom-up,
strategic sustainable development. It is essential that such outstanding models are studied and nurtured. Cases
where the well-being of the most disadvantaged is the priority show what is possible when morals, ethics and
compassion take the mantle of profit, growth and wealth.
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Appendix A. Principle-based definition of sustainable development (Broman & Robert 2017)

Appendix At The chart shows relations between various entities related to a principled definition of sustainability. The arrows have the
following meaning: what is in the box at the tail of the arrow (if true/fulfilled) makes what is in the box at the head of the arrow

possible/true/fulfilled.
____________________________________ -
| We want to meet the needs of the present without compromising the :
: ability of future generations to meet their own needs. |
__________________7]\ __________________ o
|
I
The deviation from the ideal state implied by the above is not
systematically increasing.
Some knowledge about the
constitution of human
beings.
| People are not subject to systematic obstacles to meeting their needs. |
Certain aspects of the ecological system are not Certain aspects of the social system are not systematically
systematically degraded: degraded:
Assimilation capacity e Trust
e Purification capacity e Diversity
e Food production capacity e Common meaning
e Climate regulation capacity e  Capacity for learning
e Diversity e  Capacity for self-organization
L] [ ]
In an ecologically sustainable society, nature is not subject to In a socially sustainable society, people are not subject to
systematically increasing... structural obstacles to...

1. ...concentrations of substances extracted from the Earth’s 4. .. health. This means that people are not exposed to social
crust. This means limited extraction and safeguarding so that conditions that systematically undermine their possibilities to
concentrations of lithospheric substances do not increase avoid injury and illness; physically, mentally or emotionally;
systematically in the atmosphere, the oceans, the soil or e.g. dangerous working conditions or insufficient rest from
other parts of nature; e.g. fossil carbon and metals; work;

2. ...concentrations of substances produced by society. This 5. ...influence. This means that people are not systematically
means conscious molecular design, limited production and hindered from participating in shaping the social systems
safeguarding so that concentrations of societally produced they are part of;, e.g. by suppression of free speech or neglect
molecules and nuclides do not increase systematically in the of opinions;
atmosphere, the oceans, the soil or other parts of nature; e.g. 6. ...competence. This means that people are not systematically
NOx and CFCs; hindered from learning and developing competence

3. ...degradation by physical means. This means that the area, individually and together; e.g. by obstacles for education or
thickness and quality of soils, the availability of fresh water, nsufficient possibilities for personal development;
the biodiversity, and other aspects of biological productivity 7. ...impartiality. This means that people are not systematically
and resilience, are not systematically deteriorated by exposed to partial treatment; e.g. by discrimination or unfair
mismanagement, displacement or other forms of physical selection to job positions;
manipulation, e.g. over-harvesting of forests and over- 8. ...meaning-making. This means that people are not
fishing. systematically hindered from creating individual meaning

and co-creating common meaning; e.g. by suppression of
cultural expression or obstacles to co-creation of purposeful
conditions.
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