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Abstract

This paper develops a novel analytical framework to interpret the global polycrisis
using the lenses of multidimensional inequalities and epistemic injustices. Moving
beyond fragmented literature, we formalize an epistemological space by evolving
from Hotelling’s linear and Salop’s circular models toward a spheroidal and
volumetric representation. In this setting, the 17 Sustainable Development Goals
(SDGs) act as exchange platforms tangent to the sphere, organized within a geodesic
grid of meridians and parallels that define an epistemological North, Centre, and
South. A key original contribution is the conceptualization of the commons as the
sphere’s internal diameter, introducing epistemic depth as a systemic foundation to
counter processes of predatory inclusion. By applying polar coordinates (6, ¢), the
study tracks the historical evolution of crisis epicentres from the Dot-com bubble to
the Covid-19 pandemic, demonstrating how uncoordinated interventions generate
structural fractures and epistemic voids. We argue that social welfare is maximized
through the directional diversity provided by Social and Solidarity Economy
Organizations (SSEEOs), which operate within the system’s internal volume to bridge
visible exchange platforms with the generative depth of the commons. This framework
enhances long-term thinking by providing a precise tool for navigating the
interconnected failures of modern global systems.

JEL Classification: D63, L31, 019, R12

Keywords: global polycrisis, multidimensional inequality, epistemic injustice,
epistemological space, Social and Solidarity Economy Enterprises and Organizations
(SSEEOs), Sustainable Development Goals (SDGS).
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1. Introduction

In the contemporary global landscape, the traditional understanding of crises as isolated, exogenous
shocks has become increasingly inadequate. Over the last decade, the concept of polycrisis has
emerged as a critical lens through which to interpret the intricate interdependence of technological,
economic, environmental, and social disruptions (Heidemann, 2023; Lawrence et al., 2022; Pillay,
2010). Rather than viewing these events as separate occurrences, the polycrisis perspective posits that
they are mutually reinforcing dynamics embedded within asymmetrical power relations. Therefore,
crises cease to be merely transient disturbances to become “stabilized structures of instability”
(Heidemann, 2023, p. 6) that systematically erode institutional trust and the livelihoods of vulnerable
populations.

Despite the growing prominence of this term, a significant gap remains in the existing literature,
concerning the lack of a formal, analytical representation of the epistemological space in which these
crises and multidimensional inequalities co-evolve. Current frameworks often struggle to capture how
epistemic injustice (i.e., the systematic silencing or undermining of certain groups as legitimate
knowers, see Fricker, 2007) acts as a structural friction that distorts our understanding of global
challenges. This distortion allows the knowledge and experiences of marginalized communities, such
as those most affected by climate change or debt traps, to be excluded from the formal institutional
directions of the global economy. Consequently, material deprivation emerges as the tangible by-
product of a deeper polycrisis rooted in political invisibility and symbolic exclusion (Bourdieu, 1989).

The justification for a geometric approach to the conceptualization of the polycrisis lies in its
potential to map non-linear interactions and to frame linear interactions across a complex
topographical space. In fact, a geometric model can visualize the curvature of crisis impacts, making
manifest how the divide observed between the Global North and the Global South (Lees, 2025) reflects
a polarization of knowledge itself, rather than being merely socioeconomic or geopolitical. Specifically,
dominant discourses pull energy away from marginalized local knowledge, creating epistemic voids
and consequently recognition gaps in policy action that allow crises to become mutually reinforcing
(Fraser, 1998; Nygren, 1999; Brock et al., 2001; Fricker, 2007; Lamont, 2018).

Against this background, this paper explores the transition from linear to multidimensional
representations of inequality. While a linear model a la Hotelling (1929) can explain distributive
exclusion and the creation of peripheries at the margins or “inner peripheries” (Kiihn, 2015; Servillo et
al, 2016; Copus et al, 2017; ESPON, 2017; 2018), it is insufficient to capture the qualitative
mismatches that characterize epistemic injustice. By introducing a circular spatial framework (see, as
an example, Salop, 1979) and subsequently generalizing it into a spheroidal epistemological space, we
model the intersection of heterogeneous dimensions (economic, environmental, social, and cultural),
reinterpreting crises as systemic configurations requiring new conceptualizations (Arkenstejin et al,,
2015).

Building on this framework, the paper addresses three interrelated research questions:

e How do phenomena of multidimensional spatial polarization determine the onset and persistence
of crisis conditions?

e [s it possible to construct a formal geometry of the global polycrisis grounded in an analytical
conceptualization of inequalities and epistemic injustices?

e What role can public and social and solidarity organizations play in identifying adaptive and
mitigative strategies within this multidimensional space?

The core argument of this study is that polycrisis dynamics are the outcome of structural
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mismatches within a multidimensional epistemological space. By formalizing these mechanisms
through a geodesic lens, it becomes possible to identify the conditions under which crises persist and,
more importantly, how they might be recomposed through institutional innovation and organizational
diversity.

Based on these premises, the specific objective of this work is to develop a formal analytical
structure designed to support and expand the theoretical framework illustrated in previous academic
conferences and contributions by the authors. In fact, this research represents the latest stage in a
cumulative theoretical progression: it builds directly upon the conceptual structure presented in 2023
at the “Beyond Globalization” (Oltre la Globalizzazione) Study Day, organized by the Society of
Geographical Studies, and subsequently illustrated in a preliminary contribution (Salustri & Sacchetti,
2024). That work, in turn, refined the initial intuitions presented at the 13th World Congress of the
RSAI (2021) during the conference “Smart Regions — Opportunities for Sustainable Development in the
Digital Era”.

While those earlier iterations introduced the qualitative and metaphorical dimensions of the
polycrisis, the current paper seeks to provide the formal geometric and mathematical grounding (i.e.,
transitioning from linear to spherical models) necessary to quantify epistemic voids and structural
exclusion. By doing so, we aim to bridge the gap between social theory and spatial analysis, offering a
precise tool for long-term governance and the identification of strategic interdependencies among the
sustainable development goals.

2. Literature review

The shift toward the concept of polycrisis marks a move away from simplistic market-based views of
isolated crises toward understanding the global community as a “knotted event” (Henig & Knight,
2023). Unlike the concept of systemic risk, which refers to the possibility of damage, a polycrisis
represents the actual realization or activation of these failures across interconnected natural and
social systems (Lawrence et al., 2022). It is characterized by unexpected problems in one part of the
system spreading rapidly to disrupt the entire global equilibrium. However, current literature remains
largely atomized and fragmented, often failing to provide a holistic conceptualization of the social
transformations produced by multiple and converging crises (Heidemann, 2023). Indeed, most of the
literature analysed identifies distinct dimensions of the global polycrisis (WEF, 2023; Linnér, 2023)
while other theoretical contributions seek to conceptualize the polycrisis either as a systemic
consequence of the crisis of capitalism or as a direct evolution of the ongoing climate crisis (Pillay,
2010; Penner, 2023; Heinberg, 2024).

A significant branch of research focuses on the polycrisis through the lens of multidimensional
inequality. Reports from the World Inequality Lab reveal that, except for Europe, substantial income
and wealth gaps persist globally between the wealthiest 10% and the poorest 50% (Chancel et al,,
2022). These imbalances are often sustained by centre-periphery relations rooted in colonial history,
where dominant economic powers organize the international division of labour to serve their own
interests (Prebisch, 1962; Friedmann, 1967; Chancel et al., 2022). In this context, recent disruptions,
such as the Covid-19 pandemic and the wars in Ukraine, Palestine, and Iran, have exacerbated price
inflation, hit vulnerable groups hardest, and fuelled political polarization even among middle-income
households (WEF, 2023).
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Technology acts as both a driver and a risk factor within the polycrisis. According to the UNDP,
modern globalization suffers from a lack of farsighted governance, leading to a diversification of
anthropogenic existential risks tied to technological innovation (UNDP, 2022). Furthermore, the World
Economic Forum highlights that resource-rich nations often invest in emerging technologies to find
partial solutions for themselves, frequently at the expense of less-resourced economies (WEF, 2023;
Sachs et al., 2023). Beyond economic disparity, rapid technological diffusion introduces risks to digital
sovereignty and privacy, as both legal and illegal activities exploit personal information even within
well-regulated democratic regimes (ibidem).

Ultimately, the polycrisis is interpreted as an outcome of asymmetrical power relations. As already
mentioned, crises are viewed as “stabilized structures of instability” that systematically erode
livelihoods and institutional trust (Heidemann, 2023, p. 6). The conflict in a polycrisis is more about
epistemic injustices than merely about the distribution of resources: determining who is recognized as
a legitimate subject of knowledge and whose voices are marginalized in policymaking makes the
biggest difference (Fraser, 1998; Nygren, 1999; Brock et al., 2001; Fricker, 2007; Arkenstejin et al.,
2015; Lamont, 2018). Consequently, studying the geometry of crises becomes essential to explaining
how the structure of knowledge interacts with and determines power dynamics that result in
persistent exclusion and poverty. Specifically, crises cannot be resolved without a transdisciplinary
analysis of their spatial and temporal depth.

3. Methodological framework

The methodological framework of this study employs a geometric interpretative model to analyse the
structural roots of the global polycrisis. As already mentioned, the justification for a geometric
approach lies in its ability to map non-linear interactions across a topographical space of multiple
possibilities, to visualize the curvature of crisis impacts. This approach adapts traditional economic
location models, as those of Hotelling (1929) and Salop (1979), to the realm of social epistemology.

The analysis begins with a linear spatial model inspired by Hotelling (1929), representing a
uniform space with one organization located at the centre offering perfectly substitutable services. In
this setting, the organization maximizes net benefits by serving individuals whose willingness-to-pay
exceeds marginal distance costs. Under conditions of high marginal distance costs or low willingness-
to-pay, two peripheries emerge at the margins identifying areas of exclusion from the market, but not
determining the rise of epistemic injustices, as the exclusion remains an outcome of a cost-benefit
analysis rather than a fundamental mismatch of knowledge or logic.

To capture the qualitative dimensions of the polycrisis, the model transitions to a circular spatial
framework (Salop, 1979). Here, individuals’ demands are qualitatively differentiated, represented by
vectors perpendicular to each point of the circle. When an organization offers a service along a specific
directional orientation, it imposes a dominant logic. Epistemic injustice (Fricker, 2007) is formalized
here as a directional bias: individuals located in the semicircle opposite to the organization’s
orientation are structurally excluded. Their exclusion is a matter of distance, but it is also due to a
qualitative mismatch, as specific needs and knowledge claims cannot be translated into the dominant
exchange platform.

The final stage of the theoretical approach involves generalizing these dynamics into a three-
dimensional spherical space. This transition represents an ontological shift from pluralism
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(represented by the circle) to structural complexity (represented by the sphere). Specifically, the

spherical model:

e moves from variation along a single symbolic dimension to the intersection of heterogeneous axes,
such as economic, environmental, social, and cultural;

e aligns the model with the relational, multidimensional, and complex nature of poverty and
inequality;

e captures cross-effects and feedback loops representing crises as systemic configurations;

o allows for the modelling of misalignments between dimensions that are not immediately visible in
lower-dimensional spaces;

e uses the sphere as a metaphor for the interconnectedness of the world-system (Wallerstein, 1974;
Graziani, 2026).

In this general framework, social welfare is maximized only when a sufficient diversity of
organizations populates the sphere, reducing the structural gaps created by both spatial distance and
directional bias. The spherical space allows the subsequent mapping of the Sustainable Development
Goals (SDGs) as exchange platforms tangent to the sphere, highlighting the risks of uncoordinated
interventions that generate negative externalities across overlooked epistemological meridians and
parallels.

4. Theoretical framework

To provide a rigorous quantitative basis for the geometry of polycrisis, this study formalizes the
concepts of spatial exclusion and epistemic injustice through differential geometry and spatial
economics parameters. The measurement framework transitions from the identification of
distributive gaps to the calculation of multidimensional epistemic voids using spherical coordinates.

To begin with, consider a linear and uniform space a la Hotelling (1929), characterized by the
presence, at the centre, of a single organization (a community, a party, a company, a city, etc.) offering
perfectly substitutable services. Each point in the linear space is the location of an individual that can
consume a single unit of service and has a positive willingness-to-pay for it.

Production costs are null, consequently, the supply curve of the organization overlaps with the
horizontal axis. Also, the gross market demand is uniformly distributed, however the net market
demand is negatively sloped, due to marginal distance costs, charged on consumers, that linearly
increase with the distance from the pole.

Under these conditions, the dominant firm maximizes its net benefits by offering its services to the
share of individuals for which the net willingness-to-pay (demand) is non-negative, as marginal costs
are null. Consequently, it may happen that, due to distance costs that are higher than the individual
willingness-to-pay, individuals located too far from the central location will not be served by the
organization. Saying it differently, the portions of the space far from the pole of services might become
peripheries.

However, this condition is not sufficient to generate an epistemic injustice (Fricker, 2007), as
excluded citizens could potentially access the service if distance costs were reduced (e.g., by
introducing technological innovations or upgrading distribution networks) or demand increased (e.g.,
through public subsidies or higher incomes resulting from higher productivity).
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Fig. 1 - Gross and net market demand in a linear space
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Source: our elaboration

A more complex case is that of a single organization that, in a circular space, serves a population
that demands a set of qualitatively differentiated services. Qualitative differentiation is represented, in
geometric terms, through the orientation of demands of modulus k, each perpendicular to the point of
the circle from which originates (for simplicity, it is assumed that all individuals express a demand of
equal intensity, albeit qualitatively differentiated).

The supplier creates a marketplace, represented by an axis that is orthogonal to the direction of the
homogeneous service offered (assume, for simplicity, that the service offered points to the north) and
tangent to the circular space. Individual demands are projected onto the marketplace and then
compared with the organization’s supply. It follows that individual willingness-to-pay is negatively
affected by directional biases with respect to the direction of the service offered by the organization.

Moreover, only individuals whose demand is in the upper semicircle can potentially express a
positive willingness-to-pay for the service offered by the organization, and their willingness-to-pay
decreases both because of increasing distance costs from the marketplace and the increasing
mismatch between the service demanded and the service offered. Consequently, individuals who
express a demand located in the lower semicircle are epistemologically excluded from the exchange
(Fricker, 2007).
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Fig. 2 - The net market demand in a circular space
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Source: our elaboration

The formal model is constructed using three primary variables that define the position and demand

of individuals within the epistemological space:

8 € [0, ] is the spherical latitude or angular coordinate, representing the qualitative direction of
individual demand. In the spherical model, @ = /2 corresponds to the perfect alignment with the

market platform pointing to the north.

R is the radius of the sphere, while k represents the intensity of individual demand or the individual
willingness-to-pay in case of perfect alignment with the market platform.

w is the weight attributed to the directional bias. This parameter measures the structural friction or
the cost of the mismatch between the individual’s needs and the dominant logic of the exchange
platform.

The core measurement tool is the net demand function y.., which determines whether an

individual is served by the market or excluded. Projected onto a plane tangent to the north of the

sphere, the equation is formulated as:

Vper (B) = k(sin(8) — wlcos(8)]).

In this equation, k sin(8) represents the component of the individual demand aligned with the

dominant logic (i.e., the vertical component), while k w| cos (@)| represents the penalty incurred due

to the directional mismatch. The net market demand therefore has the following characteristics:

the maximum is in the north 8 = w/2;

it is symmetrical with respect to the origin of the axis (this assumption can be relaxed);
for w > 0 itis not derivable at the maximum;
the condition yn.: < 0, identifies individuals whose needs are structurally untranslatable into the
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existing marketplace (i.e., individuals that are epistemically excluded).

Figure 3 introduces linear marginal distance costs in the model. As before, we assume that they are
proportional to the distance from the market and are charged on consumers. It can be noticed how the
net market demand yf“(ﬂj is now lower than expected. It is remarkable that, besides the

epistemically excluded, many individuals located in the upper half-circle cannot be served by the
market, as, net of directional biases and distance costs, they have a negative willingness-to-pay.

Fig. 3 - The net market demand in a circular space with distance costs

Source: our elaboration

The distance along the circumference from the north (i.e., the marketplace) is:
d(if)=R |68 —m/2].
As marginal distance cost are assumed to be linear, we introduce a parameter ¢ > 0:
Mc(d(8))=cR16—m/2]1.
Then, the new net demand is
y&.(8) = k(sin® —wlcosB|) — cR |8 — m/2|.

In Figure 4, the Graph on the left illustrates the share of the half-circle that is served by the market
for different weights assigned to the directional bias (and in the absence of distance costs). Then,
linear marginal distance costs are added, and the graph on the right provides the same piece of
information of ¢ = 0.5. It is worth noting how both directional biases and distance costs significantly

reduce the inclusiveness of the market, generating a non-negligible (even majoritarian) share of
excluded.
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Fig. 4 - How many individuals are served by the market?

(7]

Source: our elaboration. N.B. x-axis: cost of the directional bias; y-axis: share of the upper half-circle
served by the market.

Specifically, the equation for the threshold between positive and negative net demand is
Vpee = 0 = sin (0) = w | cos (8)].
For 8 € [0,m/2]:
tan(8) =w = 06, = arctan(w)
and for 8 € [m/2,m]
tan(8) = —w = 6, = w— arctan(w).

Then the net demand is positive for
6 e [0,,0,]

and the positive share of the half-circle is
A8 6,—-8, 2 arctan(w)
== T =

Then, to improve the market coverage, more suppliers must be added in different points of the
circular space. With two suppliers at the opposite poles, no individuals are epistemically excluded, as
by reducing the distance and the mismatch costs two suppliers are enough to serve the whole
population.

We now consider the more general case of a single organization that, in a spherical space, serves a
population that demands a set of qualitatively differentiated services. As before, qualitative
differentiation is represented, in geometric terms, through the orientation of demands of modulus k
that are perpendicular to each point of the sphere (for simplicity, it is assumed that all individuals
express a demand of equal intensity, albeit qualitatively differentiated).

The supplier creates a marketplace, represented by a plan that is orthogonal to the direction of the
homogeneous service offered (assume, for simplicity, that the service offered points to the north) and
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tangent to the spherical space. Individual demands are projected onto the marketplace and then
compared with the organization’s supply. Again, individual willingness-to-pay is negatively affected by
directional biases with respect to the direction of the service offered by the organization.

Moreover, only individuals whose demand is in the upper cap (dome) can express a positive
willingness-to-pay for the service offered by the organization, and their willingness-to-pay decreases
both because of increasing distance costs from the marketplace and the increasing mismatch between
the service demanded and the service offered. As in the circular case, individuals who express a
demand located in the lower cap (dome) are epistemologically excluded from the exchange. Figure 5
illustrates the case.

Fig.5 - Individual served by organization A in a spheroidal space

a) Gross of distance costs b) Net of distance costs

177

~o,

o ~0,

Source: our elaboration

Let us consider a sphere of radius R, where individual demand has modulus k and it is
perpendicular to the point of the sphere from which it originates. Let us consider a projection of net
demand onto a plane tangent to the north of the sphere (6 = 0 corresponds to the north pole). The
weighted bias is now w - k - sin(8), as 0 is the spherical latitude, that is, the angle between a point on

the sphere and the north pole, varying between 0 and .
The net demand (without distance costs) projected onto the tangent plane is:
Voo () =k - (cos{ﬂ] —w- sin(ﬂ])

In a three-dimensional space, the vertical component relative to the plane tangent to the north is
(k cos(@)), because at the north pole, the vertical direction is normal to the tangent plane. The bias

acts in the direction of the tangent plane, so we project the tangent component (kw|sin(8)]).
The net demand is positive when
Vpee (8) = 0= k(cas{ﬂ] —w- sin{ﬂ]) = 0.
[t implies that
cos(f) = wsin(f#) = tan(f) < 1/w.

As the positive net demand is concentrated around the north pole, the limiting angle 8., . is:

1
3] = arctan (—)

max
W
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All points of the sphere with (8 € [0,8,,,]) have a positive individual net demand.

The fraction of the surface area of the sphere corresponding to (8 € [0,6,.,]) is given by the area
of the spherical cap over the total surface. Specifically, the spherical cap area is equal to

2nR*(1— cos(8,,.,)),
while the total surface of the sphere is equal to 4mR?. Consequently, the fraction of the surface area of
the sphere corresponding to (8 € [0,6,...]) is given by
_ 2nR*(1—cos(8,_)) _ 1—cos(®
Fvae = e L 8

Substituting (8., = arctan(1/w)) yields:

max]
¥

1 — cos(arctan(1/w))

fﬁphere{wj = 2
Recalling that (cus{ar‘ctan{x]] = ﬁ), we obtain:
R w

Jremr RS

2 2

fsphere{wj =
Consequently,
%sphere{wj = 50- (1 — ﬁ)

[t is worth noting how

2nR*(1— cos(B,.,)) = 4nR*sin*(8__ /2),
consequently, the fraction of the surface area of the sphere corresponding to (€ € [0,6, _.]) can be
rewritten as
_ 2nR*(1 —cos(8,..)) _ 4mR* sin®(8,,.,/2) B
fephere = 4nRZ - 4nR*? B

sin®(8,../2).

5. Results

The geometric model developed in this study provides a formal structure to represent and analyse the
complexities of the global polycrisis. By mapping institutional objectives and historical events onto a
spheroidal epistemological space, structural interdependencies that remain invisible in linear or
dichotomic frameworks (crisis/non crisis) can be identified.

5.1. Mapping the SDGs in a spheroidal space

Building upon the theoretical framework originally discussed in Salustri & Sacchetti (2024), this
section interprets the 17 Sustainable Development Goals (SDGs) as a complex epistemological space.
While previous iterations of this research introduced the sphere as a metaphorical ontology, the
current paper provides the formal geometric grounding necessary to analyse these goals as exchange
platforms tangent to a spheroidal surface. In this refined model, each SDG functions as an institutional
supplier of a specific logic or service. By organizing these 17 platforms across a geographical grid of
meridians and parallels, we can visualize a structural hierarchy that defines the global polycrisis (see
Figure 6). This grid suggests a tripartite epistemological division:

e an epistemic North (SDGs 12-17) engaged on “Peace, Justice, and Strong Institutions” (SDG 16) and

“Partnerships for the Goals” (SDG 17) as the pivot for environmental sustainability;
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e an epistemic Centre (SDGs 7-11) focused on “Sustainable Cities and Communities” (SDG 11) as the
focal point for economic sustainability;

e an epistemic South (SDGs 1-6) anchored by “No Poverty” (SDG 1) and “Clean Water and Sanitation”
(SDG 6) as the foundation for social sustainability.

Fig. 6 - The epistemological world of the SDGs

North

17 PARTNERSHP
PERGLIOBIETTIVI

&

LOTTACONTRO PACEEGRSTIIA FLORAEFAUNA
13 ek ] , 14 e 15 Mamsttm

Y, o

1 o™ 10 2 e

Center Al RS S

3 BUONA SALUTE 6 ACRUA PULTA £ SERV) 4 ISTRUZIONE 5 PARTTADI GENERE
SN DIQUALTA

ot ] i ¢

M*IW

South

Source: adapted by Salustri and Sacchetti, 2024.

Furthermore, the meridians allow for the aggregation of goals along five strategic dimensions,
emphasizing the transversality of SDGs 1 and 17: resources (SDGs 1-2-7-12-17), processes (SDGs 1-3-
8-13-17), innovation (SDGs 1-4-9-14-17), equality (SDGs 1-5-10-15-17). Finally, the commons axis
(SDGs 1-6-11-16-17) is conceptualized as the internal diameter of the sphere, representing the
systemic foundation and epistemic depth of the world-system. This grid reveals the epistemological
directionality of development strategies, where the North-South axis represents the hierarchy of
power and knowledge production.

The formalization of the directional bias in this paper allows for a deeper critique of modern
development strategies than was possible in earlier conceptual works. A key finding is that actions
aimed at advancing one SDG can generate spatial externalities, both positive and negative, for the
other goals, both neighbouring or even diametrically opposed, if the qualitative needs of populations
are overlooked. Such externalities reinforce inequalities and stabilize crisis configurations rather than
resolving them. This provides a mathematical basis for the phenomenon of predatory inclusion, here
intended as a situation in which social actors are formally integrated into markets or institutions,
while the underlying structural asymmetries and vulnerabilities are reproduced. Analytically, this is
represented by a negative net demand (yner <0): individuals are formally included in a marketplace, yet
the mismatch between their local knowledge and the dominant logic of the platform renders the
exchange epistemologically unfeasible.
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Also, the model illustrates that polycrisis dynamics often stem from neglected dimensions: when
policymakers fail to account for the multidimensional structure of the interdependencies, their actions
create epistemic voids. The results suggest that the pursuit of sustainable development requires both
multiple goals and an explicit care for directional diversity, to ensure that development trajectories do
not systematically overlook the needs and knowledge of the epistemologically excluded.

5.2. Historical storytelling of global polycrisis epicentres

The adoption of a volumetric epistemological space allows for a formal tracking of the global polycrisis
already illustrated in Salustri & Sacchetti (2024) using a geodesic coordinate system. Assuming
Resources is at ¢ = 0, the longitudinal distribution is as follows: Resources (¢ = 0), Processes (¢ =
m/2), Innovation (¢ = ), and Equality (¢p = 3m/2). The spherical latitude 6 remains the axis between
the Epistemological North (8 = 0, SDG 17) and the South (6 = 7, SDG 1). Then, the historical evolution
of the polycrisis is mapped through the movement of its epicentres.

The epicentre of the Dot-com Bubble (1995-2000) was located at the Centre (6 = m/2) along the
Innovation meridian (¢ = m, associated with SDG 9). Its aftermath led to a widening of geopolitical
divides, shifting negative externalities toward the poles along the socio-environmental dimensions.

The 2007-2008 Global Financial Crisis originated in the North (6 = 0) close to the SDG 17
(Partnerships and Governance). The subsequent austerity measures functioned as a directional vector
that reallocated systemic losses toward the South (6 — =) through the retrenchment of welfare
services.

The disruption caused by the outbreak of the Covid-19 Pandemic (2020) had its epicentre in the
South/Centre-South (6 € [n/2, m]) along the Processes meridian (¢ = /2, specifically SDG 3). Large-
scale fiscal stimuli helped reallocate some of these losses back toward the Centre and the North (6 —
0).

The backlash of the current geopolitical crisis (2022-ongoing) is localized in the North (6<]0,
1/2]) close to the SDG 16 (Peace and Justice) on the common axis, and has triggered secondary shocks
near the Resources meridian (¢p € [0, m/2], SDGs 7 and 8) in the intermediate latitudes of the sphere,
partially reallocating systemic losses toward the Centre (6 — = /2).

6. Discussion
The application of the spherical model to Agenda 2030 allows for a radical reinterpretation of the
Sustainable Development Goals (SDGs). In this framework, each of the external SDGs is conceptualized
as an exchange platform tangent to the surface of the epistemological sphere. Each goal, pursued by
specific organizations, functions as a supplier of a homogeneous service or logic intended to satisfy a
distinct global need. By treating these goals as localized platforms, the model reveals that the pursuit
of sustainable development, far from being a neutral or purely technical endeavour, is governed by
epistemological directionality.

The geometric arrangement of the SDGs platforms along a grid of meridians and parallels highlights
a structural hierarchy that might be exemplified referring to three epistemological actors: the North,
the Centre, and the South. This visualization demonstrates that the global polycrisis is an intertwined
event, that is, a knot of systemic interdependencies (Henig & Knight, 2023) where the location and
orientation of a platform determine its reach and its potential to exclude.
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A central finding of this analysis is that formal integration into global systems does not inherently
resolve the dynamics of the polycrisis. On the contrary, the results emphasize the risk of predatory
inclusion, that is, of processes that formally incorporate social actors, particularly from the Global
South, into markets or institutional frameworks while simultaneously reproducing and reinforcing
their structural asymmetries and vulnerabilities. As illustrated in the previous section, within our
geometric model predatory inclusion can be interpreted as an attempt to include individuals in an
exchange platform that does not recognize their specific epistemic needs or local knowledge,
effectively forcing them to adapt to a dominant logic that may be extractive or ill-suited to their
context. In this perspective, inclusion becomes a tool for maintaining systemic hierarchies rather than
a path toward empowerment.

To mitigate the risks of epistemic injustice and predatory inclusion, besides the intervention of the
public sector, the role of Social and Solidarity Economy Organizations (SSEEOs) becomes pivotal
(Bouchard & Rousseéliere, 2026). These organizations, which include cooperatives, associations,
mutuals, and social enterprises, function as an ecosystem capable of interacting with the state and the
market while preserving a plurality of practices and values. The Global South is populated by a rich
array of SSEEOs that can offset predatory dynamics by accounting for directional diversity. By
populating the epistemological sphere with a wider range of non-market suppliers, these
organizations help fill the recognition gaps that lead to exclusion. From a geometric perspective, the
presence of SSEEOs reduces the structural gap between the population’s needs and the institutional
supply, fostering a more legitimate and resilient response to the polycrisis.

Finally, the transition from a circular to a spheroidal epistemological space, far from being a
geometric refinement, introduces the dimension of epistemic depth, allowing for a distinction between
the surface of the sphere and its internal volume. In this framework, the surface represents the realm
of visible crisis manifestations and formal exchange platforms. However, the depth (represented by
the radial distance from the centre) captures the generative systemic structures, levels of institutional
power, and cognitive stratification that remain invisible in two-dimensional models. As suggested by
Figure 6, the axis of the commons should be understood as internal to the space, acting as the core
anchor that sustains the system’s stability.

This volumetric perspective redefines predatory inclusion as a process of “epistemic flattening”. It
occurs when dominant institutions force individuals to move away from their deep-rooted connection
to the commons and onto a superficial exchange platform that recognizes only market-oriented logic.
By stripping individuals of their structural depth, predatory inclusion reinforces epistemic injustice, as
marginalized knowers find their knowledge claim impossible to translate into the flat logic of the
dominant platform, while losing access to the commons. Consequently, the role of SSEEOs, as well as of
other non-profit and third sector organizations, is to operate within this internal volume, acting as a
connective tissue that bridges the visible surface with the generative depth of the commons to create
more resilient and legitimate responses.

However, the integration of SSEEOs into the broader global governance framework is not without
risks. As these organizations mainstream, that is, move from being corrective mechanisms to co-
designers of development policy, they face a dual implication. On one hand, their institutionalization
fosters a long-term dialogue on sustainable development, but, on the other hand, there is a significant
risk that they may adopt the very practices of global organizations, state institutions, or profit-oriented
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enterprises that they seek to transform (Utting, 2018). This could undermine their distinctive values
and turn them into instruments of the dominant paradigm they initially opposed.

Overall, overcoming the polycrisis requires a shift toward long-term thinking that accounts for the
non-linearities of the epistemological space and the multidimensionality of governance processes.
When policymakers overlook relevant actors or fail to accurately represent the multidimensional
structure of their interdependencies, their actions generate negative externalities along overlooked
trajectories. A non-distorted representation of the polycrisis is therefore essential for designing
integrated solutions that reduce inequalities rather than merely reallocating them. Overall, it implies
that free market institutions require the support of a wide range of organizational ecosystems, such as
global organizations, the State, and SSEEOs, to operate properly, and the principle of mutual
interdependence applies fundamentally to all constituent ecosystems within the global
epistemological space.

7. Conclusions

The development of a complex epistemological space based on the analysis of multidimensional

inequalities and epistemic injustices allows for the detection of non-linearities that might otherwise

compromise the effectiveness of long-term development plans and highlights the hidden connections
between seemingly unrelated crises.

The spheroidal model offers a valuable stylized ontology for understanding the interdependencies
of the global polycrisis, as:

o it allows for the triangulation of actual data points, improving the ability to highlight mismatches
between identified needs and the services offered;

e by productively borrowing insights from geodesy, policymakers can conceptualize polycrisis
dynamics as movements across a multidimensional space rather than static events on a flat plane;

e using polar coordinates within this space becomes a powerful tool to represent the directionality of
crises and the orientation of policies relative to development trajectories.

As a future research direction, this study proposes a transition toward a geoid representation to
achieve a more realistic and precise measurement of the epistemological space. Specifically, by
measuring the actual net benefits associated with each of the 17 SDGs and their relevant intersections,
the theoretical sphere evolves into an irregular geoid, and this shift is both technical and analytical, as
it allows us to move from an isotropous space to a more realistic not isotropous one.

A non-distorted representation of the polycrisis (i.e., one that accounts for its historical evolution
and structural depth) is essential for designing a mix of actions that can address one crisis front
without inadvertently intensifying others. When policymakers fail to represent this complexity, they
generate negative externalities along overlooked dimensions, reinforcing the very inequalities they
seek to alleviate.

At social and political level, the model suggests three primary paths for institutional innovation:

o fostering a mixed economy that values the diversity of organizational forms (particularly, Social
and Solidarity Economy Organizations and Enterprises) is necessary to populate the epistemic
voids of the geoid and provide a voice to the marginalized;

e moving beyond the logic of binary trade-offs to design coordinated interventions that reduce
multidimensional poverty and limit epistemic injustices;
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e the geoid model prevents the othering of the Global South (Spivak, 1985; Powell & Menendian,
2016) by demonstrating in these regions individuals have been excluded due to a lack of
epistemologically congruent representation.

Furthermore, the model inspires a reflective approach to the identification of the geopolitical Global
South. In the model, the latter is conceptualized as an epistemological space comprising individuals
whose knowledge and needs are systematically excluded from dominant exchange platforms. Because
the spheroidal model of the polycrisis maps multiple platforms (e.g., one for each of the external SDGs)
across various axes, an individual's position is inherently multidimensional. Consequently, individuals
can belong to the geopolitical North, Centre, and South simultaneously depending on the specific
exchange platform they interact with. They may be privileged in platforms aligned with their specific
logic, undergo predatory inclusion in others where formal integration reinforces structural
vulnerabilities, and be epistemologically excluded from the remaining platforms, resulting in symbolic
exclusion and political invisibility. This perspective overcomes othering by showing that the Global
South represents anyone lacking a socially and epistemically congruent representation within
development paradigms.

In conclusion, the geometry of polycrisis offers a way to visualize global instability and study its
spatiotemporal structure. By adopting this multidimensional lens, the global community can better
prepare for the “knotted events” (Henig & Knight, 2023) of the future, ensuring that the pursuit of
sustainable development is both inclusive and epistemologically just.
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