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Disclaimer: This rough draft attempts to capture my preliminary thinking on how to define what in our World Sustainability project we call the global crisis, couple it with the disabling analysis, and tie it to World Sustainability. This draft was written in a single sitting, and reflects the haste within which the words were captured. 
The intent is to provide some clarity of definition within a comprehensive but critical approach to World Sustainability. Aspects of the draft, such as the references to overshoot, Brundtland, and Heidegger, are not yet fully delineated. The algebra is meant to define key concepts more abstractly and with less baggage than prose conveys. 
Comments are welcome.

We seek here to ground an approach to the global crisis. Typically, we monitor and report the latest trends about global-level threats such as global warming, resource depletion, hunger, water shortages, population increase, and so forth. These ad hoc indicators are always in flux. This potentially ephemeral approach will vary with our concerns, orientation, and the issues as reported by the media. We need a more solidly grounded and clearly defined but yet comprehensive approach. This is the intention of this essay.

Where to begin? How to ground an approach to sustainability that is at once foundational but also comprehensive, strategic (operational and savvy), and dynamic? We are aware of the ephemera of reporting on World Sustainability and the temptation to articulate an outburst of moral indignation. World Sustainability must be solidly grounded lest it appear shallow and restricted in scope.
Our first clue appears in the very title of the seminal document on sustainable development and World Sustainability: The Brundtland report [title, link]. Notice the juxtaposition and prominence of two key words: world and earth. Is this a slip of redundancy? Lack of clarity? 

Keep in mind that the Brundtland report remains a founding document but that the commission, especially Brundtland -- the head of state of Norway and a leading feminist of the time -- understood their mission as strategic and essential. The grounding of the analysis in world and earth was arguably intentional and cagey.

A second clue comes from a historical but obscure treatise written in 1945 on the theme of world and earth: "The Question of Technology" by Martin Heidegger. Regrettably, this profound framing of a global crisis came at a time of historical maelstrom after World War II but also from the mind of a self-proclaimed Nazi. The essay was contaminated at its source, therefore largely discarded. (More on this later)
We will proceed to suggest an approach to the contemporary global crisis based on these two historically prominent sources.

Brundtland framed its approach to sustainable development around the tension between world and earth. Hiedegger helps here by defining these two terms with distinct but related meaning. Let us begin with three technical turns: 

1. Welt will refer to the inhabitation of the Earth by humans;

2. The mental model or paradigm by which humans frame their understanding of the world they inhabit, their Weltanschauung, will be called their World Picture;

3. Erde refers to the carrying capacity of planet Earth itself, the physical mass that revolves around the sun, the blue orb photographed so startlingly from the moon, perhaps the most famous photograph in history.

So, Welt, World Picture, and Erde provide a way of stripping away some of the baggage and potential confusion that might obscure our analysis. 

Although I will attempt to simplify for purposes of clarity, do not mistake such abstraction for an easy path to unravel a complicated and rapidly changing reality nor underestimate the stakes involved in this dilemma, a basic point of Brundtland and inherent in World Sustainability. (By doing so, I intend to interweave a theme consistent with ENST209.)
Overshoot
A fundamental problem, well documented and acknowledged, is that the human inhabitation of the Earth exceeds the carrying capacity of the planet. That is, Welt exceeds Erde, or, to help keep the analysis tidy:

Welt > Erde

This phenomenon is called overshoot. [Explain overshoot: Catton and beyond. Relate oveshoot to diminished carrying capacity.]

Our understanding of overshoot depends on our World Picture, or paradigm, and deserves attention. Our intention is not simply that our World Picture corresponds to the empirical external reality but that our World Picture reveals what tends to be obscured by ideology, misinformation, disinformation, and just plain inadequate mental models that we hold onto so dearly.

The Model
Before we attempt a narrative, let me lay out the core mathematics to identify the dynamics and intricacies underneath our models.

Welt > Erde lays out the basic conundrum, the complex problem that must be unraveled.

W > E, or W - E = GC > 0

Where 

W = Welt, as defined above

E = Erde, as defined above

GC = global crisis

but more:

W[1] > W[0]

where 0 and 1 refer to time periods, such that the Welt, the load placed on Earth's carrying capacity or Erde, expands over time, a well documented and incontrovertible trend.

But more, the Earth's carrying capacity is diminished by the stress of Welt, such that:

E[1] < E[0]

Which translates into 

GC[1] > GC[0]

This means that the compounded interactions of both Welt, human stress on Earth, and Erde, the diminished carrying capacity of Earth intensifies exponentially over time. This dynamic interaction could easily overwhelm our World Picture so that we chronically underestimate the crisis unfolding around us, disabling our capacity to respond.

Potential Remedies
The simple algebra of this construction suggests an easy remedy:

1. Reverse the stress on Earth's carrying capacity generated by human inhabitation:

W[2] < W[1]

which appears simple and straightforward but which will pose a practical conundrum, complicated by what we will call the disabling analysis. For example, halt deforestation in the Amazon and reduce consumption of non-renewable resources such as oil and coal.
2. Take concrete action to restore the diminished carrying capacity of Earth:

E[2] > E[1]

For example, plant millions of trees. The emergence of sustainability science and the accumulating knowledge in the scientific fields of ecology and environmental science provide direction as to how to proceed effectively. 

However, we will argue here that solving the problem of increasing stress on Earth's carrying capacity, Welt, will exceed the problem posed by decreasing Erde. That is, the global crisis will be more decisively influenced by intervening in lightening Welt than by restoring Erde. 

Specifically, inertia, parochialism, limits to knowledge, and vested interests will hamper Welt to a greater extent then these factors hamper Erde. Further, a major conflict will surround the third of our variables, World Picture. Indeed, the protracted struggle over "minds and hearts" represented by World Picture will be critically contested terrain within the global crisis, such that the global crisis transforms technique into what we call here the disabling analysis. (Expand on technosphere.)
The implications are striking: As the global crisis intensifies, the problem becomes defined in terms of political economy and ideology. The science required for Erde will be complicated enough but the essential struggle will be over World Picture and Welt, suggesting, as in Brundtland, that World Sustainability implies a strategic dimension.

Process
The path to World Sustainability therefore runs through Welt and Erde. Let us stay with the algebra to define that path:

WS = I + R,

where

WS = World Sustainability
I  = Improvements in the inhabitation of the Earth, or rather the re-inhabitation of Earth, and the reconstruction of Erde
R  = Restoration of Erde through ecosystem restoration and large-scale application of renewable resources.

Our goal at a minimum is to restore balance:

( W - E ) < ( I + R )

which simply means that efforts toward World Sustainability through I and R exceed further degradation of Earth's deficit of human footprint beyond carrying capacity.

Alas, this challenge vastly exceeds our demonstrated record of restoration and of prudent restraint.

Triple Bottom Line
We here introduce a compelling complication: the Triple Bottom Line. We deconstruct Welt to add dimensions that require not just that we build a sustainable world, but aim at a just and sustainable world. 

The Triple Bottom Line, as interpreted here, refers to these aspects of Welt:

1. The physical environment as inhabited and acted upon by humanity
2. The economic system situated within Welt but on top of Erde, thus interpreted in terms of matter and energy, sources and sinks, and not the artifacts of prices, currency, and income
3. The diverse social relationships that comprise the global-scale human community that we will call here culture. 

The most elusive and unquantifiable aspect of the Triple Bottom Line is the area of social relationships. We must explicitly recognize in this construction:

1. The role of democratization and inclusion in decision making in a world in which vested interests may wish to actively frustrate threats to established systems of rule
2. The necessity of access to livelihood inherent in the control of the physical environment, such as land tenure, water rights, food production and agriculture, natural resource husbandry, and energy systems.

3. The just distribution of the means of livelihood and culture-making that embed economic institutions and activities, such as access to subsistence, land, water, soil, resources, ecological restoration, etc. (Clean up and eliminate overlap.)

The Triple Bottom Line means that alienation from or denial of livelihood rights, not now considered within the orthodox discourse of economic development, must be specifically addressed. 
Re-inhabitation, improvements in Welt, and restoration, enhanced Erde, must be understood in terms of all these aspects of the Triple Bottom Line. This set of demands greatly complicates the already daunting task of World Sustainability outlined above.

Here then is the algebra of that path.

W = N + P + C

where

P = The physical economy, measured in terms of energy and matter and not income and prices

C = Culture, here the mode of inhabitation within diverse human communities, including its various members, extending to children, women, elderly, ethnic minorities, and other potentially disenfranchised members
N = Natural capital [define]

Attention to the disabling analysis beyond the purely physical terms of Welt and Erde will begin by dividing humanity into two groupings: elites and others. This simple division will be refined by the introduction of several more technical terms for the elaboration of our model:
GE = Globalized Elites

LC = Localized Communities

Such that:

W = W[GE] + W[LC]

and logically:

N = N[GE] + N[LC]

P = P[GE] + P[LC]

Unlike the physical economy and natural capital, culture cannot be considered as a quantitative variable or stock. However, the distinction between development and growth, so fundamental and well known in the literature of sustainable development, suggests that while we cannot sensibly add or subtract quantitative variables to the concept of culture, we can acknowledge conditions and trends – possible indicators -- in melioration or degradation, such that we can allow the following conditions:

( C[0,LC] < C[1,LC] ) = CD, where CD = cultural degradation between time periods for Localized Communities
( C[0,LC] < C[1,LC] ) = CE, where CE = cultural enhancement between time periods for Localized Communities 
and 

( C[0,GE] < C[1,GE] ) = CD, where CD = cultural degradation between time periods for Globalized Elites
( C[0,GE] < C[1,GE] ) = CE, where CE = cultural enhancement between time periods for Globalized Elites 
Conditions to fulfill the Triple Bottom Line require that development ensue: CE rises. However, the population size of Localized Communities vastly exceeds that of Globalized Elites. Minimally, the social factor of the Triple Bottom Line for the multitudes threatens the interests underpinning of the minority of Globalized Elites. Several results flow from this algebra:

1. The entire project of World Sustainability may be interpreted as a direct threat to the privileges of the Globalized Elites, so that staunch resistance from Globalized Elites can be expected. Thus, World Sustainability itself becomes a ubiquitous arena of dispute, friction, and conflict. 

2. In particular, we can further expect that World Pictures will be subject to manipulation and distortion. The Globalized Elites enjoy distinct advantages over Localized Communities in the formation of World Pictures, although this may be breaking down. 

3. Implicitly, Globalized Elite control over the powerful outlets of corporate-owned media becomes a powerful means of distorted communication that reinforces elite rule and dampens the enhancement of culture, access to natural capital, and distribution of the goods and bads of the physical and energy economy. Such a proposition confounds the realization of the Triple Bottom Line, deepening the disabling analysis.

This potential conflict demolishes the neutral, even technocratic, World Picture of the global crisis. Rather, World Sustainability must be engaged through struggle of control extending from World Pictures, paradigms, and ideas to material resources, land, water, energy sources and other tangible aspects of the physical world. This raises concerns for our disabling analysis and, based on that, the ensuing enabling analysis.
Resolution
Inevitably, this depiction of World Sustainability explicitly recognizes aspects of potential conflict between Globalized Elites and Localized Communities, on top of the complexities of resolution of Welt and Erde. This analysis discloses two pivotal issues in Welt-formation:

1. The ecological footprint of Globalized Elites and the cultural enhancement of the lives of the Globalized Elites must be reconciled with the aspirations of Localized Communities. The just division of "environmental space" and the inherent call for global justice inherent in authentic World Sustainability requires restraint in the load captured by Globalized Elites, their collective Welt and that of the system of control that they maintain and extend.
2. The call to global justice will require that Globalized Elites share the control of Welt and Erde with the multitude within the myriad and ubiquitous Localized Communities.

3. Since this analysis depicts a social ecology of World Sustainability, it ignores uninhabited reaches of the global commons. The same logic directed towards Localized Communities must also extend to the global commons within the biosphere: oceans, atmosphere, arctic regions, and sparsely inhabited biomes. (Obviously correcting an afterthought in the inherent anthropomorphism of the analysis.)
4. The analysis calls attention to the formation of truthful disclosure and communication of World Pictures that not only correspond to real-world data but also reveal that which remains hidden but must be acknowledged. This implies both a global education campaign and also the relaxation of control of predominantly corporate-dominated media outlets in favor of a process of truthful discourse.
Conclusion

Technically, we are not at all certain that humanity can achieve the needed balance of Welt and Erde. We may have already crossed critical tipping points within Erde, global systems. But the naïve optimism surrounding technology, human prowess, and a shift in attitude fails to confront the basic issue of World Sustainability as defined here.

This analysis portends a problematic path to World Sustainability. Some of the questions revealed transcend the superficial slogans underlying the quixotic theme of all folks spontaneously joining together to save the planet. The resolution of the essential issue of justice that underlies the reduction of the human grip on the planet and the needed collective efforts to restore damaged ecosystems and cultures. World Sustainability belongs to all and also to nature as well as to humanity.
A happy ending to this story remains improbable.
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