Ambio 2024, 53:960-969
https://doi.org/10.1007/s13280-024-02027-2

q

Check for
updates

THE ROYAL SWEDISH ACADEMY OF SCIENCES

PERSPECTIVE

When enough is enough: Introducing sufficiency corridors to put

techno-economism in its place

Richard Birnthaler

Received: 25 July 2023 /Revised: 20 December 2023/ Accepted: 11 April 2024 /Published online: 26 April 2024

© The Author(s) 2024

Abstract Today’s ecological crises are entwined with
inequality dynamics, yet prevailing techno-economic
approaches in climate research and policy fall short in
addressing the ecological crisis as distributional crisis.
Recognising the limitations of techno-economism, focused
on markets (price adjustments) and technology (efficiency
gains), this contribution introduces sufficiency corridors as
a concept, research field, and policy approach. Sufficiency
corridors represent the space between a floor of meeting
needs and a ceiling of ungeneralisable excess, i.e. within the
sufficiency corridor everyone has enough (to satisfy needs)
while no one has too much (to endanger planetary
boundaries and need satisfaction). Establishing such
corridors entails a process over time that continuously
narrows the gap between floors and ceilings, lifting the
former and pushing down the latter by strengthening forms
of consumption and production that contribute to need
satisfaction while shrinking those that do not. The article
discusses the profound implications of this approach for
how societal reality is reproduced and/or changed,
highlighting the need for decisions that eliminate options
between and within sectors and in the realms of
consumption and production. After addressing questions
of decision-making and the potential to realise corridors,
the contribution concludes that the growing scientific
consensus to complement techno-economic approaches
with sufficiency measures remains inadequate. Instead, the
possibility of a transformation by design hinges on
embedding techno-economism within and subordinating
it to a sufficiency framework.

Keywords Corridors - Housing - Inequality - Sufficiency -
Techno-economism - Transformation
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INEQUALITIES AND DISTRIBUTION:
THE MISSING ELEMENTS IN TECHNO-
ECONOMIST CLIMATE RESEARCH AND POLICY

The richest 1% globally has been responsible for 23% of
total emissions growth since 1990 (Chancel 2022). Over
the past 25 years, this “polluter elite” (IPCC 2022, 524)
has contributed to more than twice as much carbon pollu-
tion compared to the three billion people that comprise the
poorest half of humanity (Oxfam 2020; see also Gossling
and Humpe 2023). Similar inequalities are evident in the
(over)consumption of other resources. Savelli et al. (2023)
show that the excessive water use by elites exacerbates
urban water crises as much as climate change or population
growth. Additionally, maintaining economic inequality
close to current levels results in a doubling of the energy
required to ensure decent living standards for all, allowing
all people on Earth to have their basic needs covered
(Millward-Hopkins 2022). At the same time, it is now clear
that those who suffer most from environmental degradation
have contributed the least to it (Chancel 2020).

These selective vignettes underscore a simple but pow-
erful truth: today’s climate and broader ecological crises are,
at their core, distributional crises, where excess and depri-
vation, overshoot and shortfall are interconnected (see also
Gough 2017; Biichs et al. 2023). Despite these realities,
prevailing climate research and policy, deeply entrenched in
an ecomodernist, green-growth paradigm, tend to frame the
climate crisis as a matter of decoupling resource use and
emissions from economic growth. This is envisioned to be
achieved through technological advancements (efficiency
gains) and adjustments of the price system to correct market
failures (internalising “externalities”). However, this
techno-economic approach to climate research and policy
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has not only failed to resolve its own problem definition, as
there is no empirical evidence supporting the existence of
absolute decoupling anywhere near the speed and scale
needed (Parrique et al. 2019; Haberl et al. 2020; Wiedmann
et al. 2020; Vogel and Hickel 2023). Efficiency improve-
ments and price adjustments also constitute responses to a
problem framing that considers inequality at best an after-
thought. As leading climate economist Gernot Wagner pro-
claims: “It’s tempting to want to stick it to the man. We
instead need to stick it to carbon. (...) Inequality isareal (...)
problem. But we can’t delay climate action even further for
the false hope of solving all the world’s other ills” (cited in
Harvey 2023). Such mindsets cannot provide answers to
ecological crises as distributional crises.

Against this backdrop, this Perspective explores suffi-
ciency corridors as a concept, research field, and policy
approach aimed at transcending narrow techno-economic
mindsets that significantly limit the available range of
climate actions. Sect. “Beyond markets and technology:
sufficiency corridors” introduces sufficiency corridors,
highlighting key distinctions from the prevailing techno-
economic paradigm. Sects. “Enabling sufficiency corridors
in the realms of consumption and production” and “An
inter- and intra-sectoral perspective on sufficiency corri-
dors” delve deeper into the conceptual debate on suffi-
ciency corridors, exploring both production and
consumption perspectives as well as an inter- and intra-
sectoral view on corridors. To enhance the accessibility of
these conceptual reflections, housing—a sector that is both
resource- and emission-intensive and crucial for satisfying
needs (Coote and Percy 2020; zu Ermgassen 2022)—is
discussed for illustrative purposes. Subsequently,
Sect. “Three guiding principles for sufficiency corridors:
towards a socialist mixed economy” proposes three guid-
ing principles for sufficiency corridors, Sect. “Who decides
how much is enough—and how?” addresses questions of
decision-making, and Sect. “The potential of realising
sufficiency corridors: between utopia and dystopia” dwells
on the real-life potentials to realise corridors. Finally,
Sect. “Conclusion: putting techno-economism in its place”
concludes by reflecting on the role of techno-economic
approaches within a sufficiency-oriented climate research
and policy paradigm.

BEYOND MARKETS AND TECHNOLOGY:
SUFFICIENCY CORRIDORS

In the face of escalating inequalities and the mounting
evidence that techno-economic approaches cannot deliver
the necessary transformation, sufficiency has gained
prominence in critical social science climate research
(Princen 2005; Max-Neef 2010; Hayden 2019; Jungell-
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Michelsson and Heikkurinen 2022; Bohnenberger 2023;
Gough 2023). Sufficiency revolves around a simple idea:
“As one does more and more of an activity, there can be
enough and there can be too much” (Princen 2003, 43).
The latest IPCC report defines sufficiency as “a set of
measures and daily practices that avoid demand for energy,
materials, land and water while delivering human wellbe-
ing for all within planetary boundaries” (IPCC 2023, 72).
Others describe it as having enough in the dual sense of the
word, encompassing both a minimum and maximum
(Spengler 2016), and as “the space between a floor of
meeting needs and a ceiling of ungeneralisable excess”
(Béarnthaler and Gough 2023, 1; see also Raworth 2017).

“Corridors” are ways to operationalise the principle of
sufficiency. In their broadest sense, they establish certain
minima, allowing every individual to live a good life, and
maxima, ensuring a limit on the use of natural and social
resources.' Corridors depict a three-dimensional space and
entail a journey through time that continuously narrows the
gap between floors and ceilings (see Fig. 1), lifting the
former to satisfy everyone’s needs and pushing down the
latter to shrink forms of excess that do not contribute to
need satisfaction but pursue unlimited wants that endanger
planetary boundaries. The continuous convergence of
floors and ceilings makes clear how questions of distribu-
tion and inequalities are at the core of this concept.

Corridors confront us with a problem framing that con-
stitutes a significant departure from the prevailing techno-
economic paradigm. While techno-economism primarily
concentrates on means, seeking to maximise the efficient use
of resources through technologies and market allocation,
corridors shift the focus to ends, i.e. the purpose for which
resources are utilised in the first place. These distinctions
carry profound implications for how societal reality is
reproduced or changed via different modes of human agency,
also referred to as “agentic operators”, i.e. “ways of inter-
vening into reality” (Hausknost 2014, 358). Market opti-
misation enhances choices but does not eliminate options—
investors and consumers can still choose between more or
less sustainable alternatives. Technological advancements
refine solutions based on the clear criteria of eco-efficiency,
aiming to sustain business-as-usual, only more efficiently
(ibid., see also Shove 2018).

In contrast, sufficiency corridors involve decisions that
eliminate options (ungeneralisable excess) in a field
marked by “different value systems”—hence, “the politi-
cal and radical character of the agentic operator decision”
(Hausknost 2014, 361). Rather than further expanding
individual choices, the explicit objective is to eliminate
unsustainable alternatives, to intentionally unlearn

! Social resources are diverse, ranging from available labour and time
to available space.
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Fig. 1 A corridor, source: Freepik.com. Designed by Freepik

practices of ungeneralisable excess (see also Novy et al.
2022). Going beyond the more efficient reproduction of the
status quo, such decisions are inherently value based,
involving qualitative shifts. Decisions are not rooted in
(aggregated) individual preferences but in collective
negotiations about a desired end state within the planetary
feasible (see Sect. “Who decides how much is enough—
and how?”). The following two sub-sections delve deeper
into the conceptual debate on sufficiency corridors.

Enabling sufficiency corridors in the realms
of consumption and production

In recent years, the concept of “consumption corridors”
has gained traction to define and operationalise consump-
tion minima and maxima, ensuring certain consumption
standards for all while preventing individuals “from con-
suming in quantities or ways that hurt others’ chances to do
the same” (Fuchs et al. 2021, 4). The recent IPCC report
underscores the significance of fair demand-side measures
and proposes “minimum and maximum standards of con-
sumption or sustainable consumption corridors” (IPCC
2022, 514).

Elsewhere, expanding on this concept, Ian Gough and I
(Barnthaler and Gough 2023) highlight the consumption—
production nexus to underscore the production of over-
consumption. In this context, production decisions are
evidently made by those who own and control the means of
production and not by final consumers (see “treadmill of
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production theory,” e.g. Gould et al. 2004). To broaden the
focus, we introduce the concept of “production corridors”
to complement ongoing discussions on consumption cor-
ridors. This extension aims to provide a more compre-
hensive understanding of climate change as a class
struggle, acknowledging that the power over the economy
resides with those who own and control production (Malm
2016; Huber 2022).

Embracing both concepts expands the policy space,
allowing for corridor-oriented policy portfolios that inter-
connect consumption and production. The application of
this framework is illustrated in the following Table 1, using
the example of housing.

An inter- and intra-sectoral perspective
on sufficiency corridors

An additional distinction, not yet explored in the suffi-
ciency-corridor debate, involves differentiating between
an inter- and intra-sectoral perspective. Inter-sectoral
corridors gained prominence during the Covid-19 pan-
demic, underscoring the varying importance of different
sectors. Essential sectors, such as health, care, housing,
energy, and water, are vital to satisfy human needs, while
others, like the luxury industry and extractive finance,
can be suspended without jeopardising human well-being
(Gough 2020; Bérnthaler et al. 2021b). Examining suf-
ficiency corridors from an inter-sectoral perspective
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Table 1 Exemplary policies for consumption and production corridors in the field of housing

Consumption

Production

Limiting excess

Guaranteeing
social
foundations

Housing benefits (subject subsidies)

Vacancy taxes and socialisation of vacancies; maximum apartment sizes and Restricting financialised housing production
progressive land consumption taxes; restricting second homes

(“not-for-housing housing™)

Providing public housing (object subsidies);
introducing zoning categories for affordable
housing

necessitates such decisions between sectors, involving
assessments of ‘essentiality.” As Hoffmann and Spash
(2021) recognise, what is ‘essential’ is currently assessed
against the aim of reproducing the present type of soci-
ety. This becomes a problem in the pending transfor-
mation if sectors classified as essential must “be
considerably reduced or even discontinued under climate
mitigation agendas, e.g. in the aviation, chemical, steel,
or fossil fuel industries, or the defence sector” (ibid., 22).
However, inverse cases require decisions too. For
instance, if digital platforms are today considered
essential, there are compelling arguments for their
socialisation—transferring ownership from profit-ori-
ented corporations that extract monopoly rents and pro-
viding them as public services of general interest
(Bérnthaler et al. 2021a). In navigating these complexi-
ties, additional research and democratic debate are
imperative to assess, deliberate, and decide on ‘essen-
tiality’ within the context of a social-ecological trans-
formation and to cross-tabulate these decisions against
embodied emissions and material throughput.

The intra-sectoral perspective, in contrast, involves
decisions within specific sectors, such as housing or utili-
ties. Recent real-life examples include electricity price
controls, where a fixed lower price is established for a basic
level of electricity consumption, with consumption above
this level priced at market rates. Similarly, interventions
addressing water shortages have restricted certain forms of
water consumption to ensure basic provision. A notable il-
lustration in the housing sector is the significant inequality
in floor space distribution (see e.g. Gough et al. 2024),
accompanied by a consistent trend of increasing floor space
per capita in most Global North countries (Lorek and
Spangenberg 2019, 288).

Against this trend, a global scenario for decent living
standards (DLS) with minimum energy suggests 15 m?
floor space per capita (60 m” for a four-person household)
(Millward-Hopkins et al. 2020), while others, adopting a
household perspective, consider 30 m? a sufficient flat size,
with an additional 10 m? for each additional household
member (Rao and Min 2018). While initially aimed at
determining the energy and materials needed for social
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minima, DLS research is now also employed as an estimate
to address social maxima to avoid transgressing planetary
boundaries. Although somewhat formulaic, lacking socio-
cultural and climatic context, and overlooking specific
needs (e.g. disabilities, ageing, non-heteronormative family
structures), these estimates can serve as sufficiency
benchmarks—to be contextualised within contemporary
housing realities.

Especially in the Global North, achieving sufficient floor
space demands significant efforts, not only to address
associated inequalities but also to reverse the trend of
growing floor space per capita, necessitating a fundamental
rethinking of housing (see also Durrant et al. 2023): from
individual and private spaces to prioritising collective,
communal and public ones (“private sufficiency, public
luxury”), from the compulsion to possess to the freedom to
share (Ivanova and Biichs 2022, 2023), from inflexible
housing designs to those adaptable to various stages of life
and new living arrangements (Fuhrhop 2020), and from the
mandatory creation of parking lots to the obligation to
create green spaces (Furchtlehner et al. 2023). These con-
siderations suggest that ‘living space’ is “a more malleable
concept than is typically construed to be the case” (Cohen
2021, 181). Inadequate living conditions are not per se a
matter of apartment size but often result from deficient
collective living environments and inadequate design (see
also Novy et al. 2024). These aspects are currently widely
overlooked in the ongoing ‘renovation wave’ in Europe,
aiming to retrofit millions of homes. Here, overcoming
psychological barriers—influenced by societal norms of
what constitutes ‘a good life’—associated with reducing
one’s private living space and addressing the notable ab-
sence of practical alternatives are key challenges (Huebner
and Shipworth 2017). Creating such alternatives of redis-
tributed housing space, however, necessitates challenging
the prevailing property-rights regime. A revival of the
Aristotelian principle of the ‘social obligations of property’
(Szaif 2005; Nuss 2019; Robé 2020), still enshrined in
some constitutions but de facto ineffective, would mark a
paradigm shift towards tying property more closely to use/
needs, fostering more equitable societal and society-nature
relationships.
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THREE GUIDING PRINCIPLES FOR
SUFFICIENCY CORRIDORS: TOWARDS
A SOCIALIST MIXED ECONOMY

So far, the discussion has centred on addressing minimum
and maximum thresholds in the realms of consumption and
production, considering both inter- and intra-sectoral per-
spectives. However, there will always be a space of con-
sumption and production, one that likely needs to shrink
over time, that entails more than enough but not too much.
In this space, guaranteed consumption and production
minima are exceeded without transgressing maxima at a
given point in time, i.e. consumption and production fall
within the upper and lower limits. The presence of this “in-
between” space is applicable not only from an intra-sec-
toral perspective (e.g. as regards energy and water con-
sumption, floor space, and the like) but also from an inter-
sectoral one, where it encompasses sectors that are neither
essential nor excessive (e.g. gastronomy, gyms, various
household items, entertainment).

This tripartite division provides the foundation for
establishing three guiding principles for the development
of sufficiency corridors (Birnthaler and Gough 2023).
These principles must be adapted to context, considering
factors such as the specific sector, historically evolved
provisioning systems, geography, norms, value systems,
and, importantly, planetary feasibility, considering bio-
physical realities:

1. Radically reduce various forms of excess at the top.

2. Allow for regulated” market provision in the in-
between.

3. Restrict or replace markets at the bottom via decom-
modification” to facilitate provision as a social right.

While these guiding principles, effective in the realms of
consumption and production, are applicable to both inter-
and intra-sectoral approaches, addressing the intra-sectoral
“in-between” can be further enhanced through progressive
taxation. For instance, with basic floor space requirements
secured (principle 3), square metres exceeding this guar-
anteed minimum should—up until a certain maximum
(principle 1)—be provided at market prices, with a pro-
gressive land consumption tax reinforcing steering effects

2 As all markets are regulated (e.g. so-called “free markets” are
regulated according to market-liberal rules), regulation in this context
refers to common-good-oriented regulations. This encompasses
measures such as reducing advertising, implementing a right to
repair, and enforcing eco-social production standards, including
regulations to ensure good working conditions and the production of
long-lasting products.

3 Depending on context, these can range from re-nationalisation and -
municipalisation to social licensing, commoning, and hybrids like
civil-public partnerships.
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(see also Cohen 2019; Jéager et al. 1996). The calculation of
such a tax would consider both the active living space of
each person and any vacant dwellings (rented or owned)
concurrently to address the hoarding of housing. Addi-
tionally, space used as garages or parking lots (where
potential living or green space is occupied by cars) should
be included. From this total amount of square metres
(minus the minimum housing space), the tax liability is
calculated with a progressive tariff scheme. To enhance its
social effectiveness, facilitate various living arrangements,
and avoid social hardships, further differentiations of the
levy, as well as exemptions, could be stipulated.

In reference to Brie (2021), and in a broad, non-ex-
haustive sense, I label these three principles as eco-so-
cialist, as they embody a dialectics of communism and
liberalism. This dialectic, Brie asserts, is inherent to
socialism, which “has always included both the emphasis
on individual liberties and the struggle for the commons of
a life lived in solidarity” (ibid., 12, own translation). This
acknowledgement underscores that safeguarding individual
freedom for all requires a struggle against those forces that
undermine the social-ecological foundations, from care to
nature (Fraser 2022), upon which these freedoms depend.
In this context, socialism is viewed as “the form of soli-
darity between individual claims for freedom and the [de-
and uncommodified] communist foundations [of social
reproduction] in modern complex societies” (ibid., 17).
Consequently, the three guiding principles aim at a
socialist mixed economy. They embrace solidarity at the
top (eliminating what undermines our social-ecological
foundations), communism at the bottom (socialising and
decommodifiying the means of reproduction), and liberal-
ism in the in-between (where individuals and businesses
may make their consumption and production choices freely
and sustainably).

WHO DECIDES HOW MUCH IS ENOUGH—AND
HOW?

Section “Beyond markets and technology: sufficiency
corridors” highlighted the pivotal role of the agentic
operator decision in establishing sufficiency corridors and
underscored its distinctions from choice, the operator of
markets, and solution, the operator of technology (see
Hausknost 2014). In this context, decisions are invariably
value decisions that involve qualitative shifts and are
grounded in collective negotiations, not in aggregated
individual preferences. Sufficiency corridors prioritise
decisions that institutionalise enough and thereby introduce
a direction of change that is absent from techno-economic
approaches, where choices can always be reversed and
efficiency lacks an inherent purpose: “One can find
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efficiencies in harvesting so as to save trees just as well as
one can find efficiencies to get every last bit of fibre off an
acre of forest land” (Princen 2003, 39). Unlike choices and
solutions, decisions regarding lower and upper limits
inevitably prompt inquiries about whose ‘limits’ are being
represented and who holds a seat at the decision-making
table. This underscores that the ecological crisis is not only
a crisis of distribution but also of representation and par-
ticipation—two additional facets of justice.

Establishing limits is inevitably a social, cultural, and
political process of collective self-limitation (Kallis 2019;
Brand et al. 2021), one that is intricately interwoven with a
biophysical reality. But how to overcome the liberal creed
of individual free choice and establish instead collective
priorities to discern what is crucial for flourishing societies
from what is not? How to achieve any form of democratic
agreement on floors and ceilings in a capitalist, hyper-
marketised and -individualised, high-carbon social forma-
tion? While environmental (academic) activists express
optimism that democratisation will inherently contribute to
a social-ecological transformation, others rightly urge
caution. They argue that “the positing of a necessary
relationship between green politics and democracy is
mistaken, and constitutes an example of wishful thinking
on the part of ecological political theorists” (Humphrey
2004, 116; see also Bliihdorn 2022). However, despite the
absence of a non-contingent link between democratisation
and limit setting, there exist viable institutional leverage
points to facilitate the reconciliation of these two
objectives.

Today, a range of experiments in expert-guided delib-
erative or dialogic democracy, such as climate assemblies,
are underway (Gough 2022). In these assemblies, a selected
sample of lay members, intended to represent the broader
population, engages in deliberations and decision-making
based on clear goals. Aimed to achieve specified climate
objectives, these exercises move beyond establishing
minimum thresholds; they explore ways of reducing high-
carbon consumption and production, effectively lowering
the ceiling. Recent assemblies suggest the potential for
reaching agreements on sufficiency-oriented policies (Lage
et al. 2023), especially when employing a “dual strategy”
(Doyal and Gough 1991; Gough 2017). This involves
incorporating input from both experts and citizens, foster-
ing a robust science-civic nexus. The dual strategy is cru-
cial for enabling citizens to periodically recalibrate
minimum and maximum limits “according to social and
ecological developments, new insights, and changing value
systems” (Fuchs et al. 2021, 35). It facilitates the demo-
cratic development of forms of collective self-limitation
within the bounds of scientifically informed biophysical
realities, guided by approaches like DLS, which also
encompass a global justice dimension. Importantly, the
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outcomes of these deliberations must be translated into
general rules, enforced by states as a form of coercion
(Béarnthaler 2024; see also Haderer 2023). This necessitates
another “double strategy” (Poulantzas 1978). On one hand,
it entails a coordinated struggle in civil society, and par-
ticularly in the workplace, for economic democratisation,
representation, and participation in upstream decision-
making. On the other hand, it involves a concerted effort to
secure positions within state institutions as public actors
(e.g. policymakers) have the mandate to define universally
binding rules, which is necessary to “institutionalise
mechanisms of restraint” (Princen 2022, 5).

THE POTENTIAL OF REALISING SUFFICIENCY
CORRIDORS: BETWEEN UTOPIA AND DYSTOPIA

Undoubtedly, contemporary growth-driven capitalist
political economies structurally oppose sufficiency corri-
dors (Pirgmaier 2020). However, critical conjunctures must
be recognised. In recent emergencies, sufficiency strategies
have been contemplated and/or implemented, not neces-
sarily driven by conviction but out of sheer necessity. For
instance, during the Covid-19 pandemic, critical sectors
were prioritised, leading to the shutdown of others. Gas
crises prompted many governments to devise plans for
potential energy supply cuts to specific industries in the
event of a gas shortage. In times of drought and water
scarcity, certain forms of excessive water use, such as
filling swimming pools or car washing, were prohibited to
ensure basic provision.4 Furthermore, in the context of
current geopolitical shifts, some suggest that framing suf-
ficiency as an issue of international security—aimed at
reducing geopolitical dependencies and addressing energy-
related risks—could garner political support (Charbonnier
2022). Notably, France has officially declared sufficiency
as one of its three pillars towards decarbonisation.

If there is one certainty, it is that transformations—
profound changes in various areas of contemporary soci-
eties and economies—are inevitable. The real question

4 This represents a clear departure from neoclassical economic
theory, which views the establishment of collective goals and
priorities as unacceptable. In contrast to classical political economy,
neoclassical market price theory of value determines demand based
on individual consumer preferences, backed by money. As a result, it
is considered “objectionable and immoral for government or ‘soci-
ety’” to declare any economic activity as more or less important than
another (Gough 2020). According to this perspective, using water to
fill swimming pools is no different from using it to satisfy one’s thirst,
and the production of SUVs is deemed equivalent to the production of
life-saving ventilators. It is important to note that in practice,
neoclassical value theory has undergone modifications during emer-
gencies. Distinctions are made, and collective priorities are set to
achieve specific goals, typically within a relatively short period (see
Malm 2020).
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revolves around whether these changes will occur by dis-
aster or design (Victor 2008), or, as seems most likely, as a
combination of both. Whether one invokes Gramsci’s
“pessimism of the intellect” (disaster) or “optimism of the
will” (design), sufficiency policies emerge as crucial. On
one hand, recent examples (as cited above) suggest that
having sufficiency strategies ready when disasters strike
holds the potential to facilitate just and effective emer-
gency responses. On the other hand, any transformation by
design will necessitate mass mobilisation, which, one may
argue, demands reconceptualising necessary climate poli-
cies as potentially popular social policies.

This brings us back to sufficiency corridors as a concept
inherently counteracting social inequalities and benefiting
the many (see also Akenji et al. 2021; Bohnenberger 2023).
Having enough fosters security in uncertain times and is
not only a prerequisite in the struggle against deepening
ecological crises but also against authoritarian, anti-sci-
ence, and illiberal movements. Sufficiency corridors
empower those who currently lack access to sufficient
energy for decent living, who are most exposed to eco-
logical risks but have contributed least to them, who are
most detrimentally affected by market-liberal environ-
mental policies like undifferentiated carbon pricing,” and
who have had the least say in economic decisions. In short,
whether one is an optimist or a pessimist (or both/neither),
whether one focuses on ‘doomsday’ warnings or affirma-
tive processes of collective self-limitation (Kallis 2023),
there is much to suggest that sufficiency corridors will gain
in importance.

CONCLUSION: PUTTING TECHNO-ECONOMISM
IN ITS PLACE

This Perspective has introduced sufficiency corridors as a
concept, research field, and policy approach to address
ecological crises as crises of distribution, representation,
and participation. This problem framing cannot be ade-
quately addressed by market solutions and technological
improvements. In contrast, sufficiency corridors pursue the
objective of narrowing the gap between lower and upper
limits over time to reduce unsustainable inequalities. While
techno-economic mindsets rest on choices and solutions as
primary ways to intervene into reality, sufficiency corridors
necessitate decisions between and within sectors and
within the realms of consumption and production, thereby
introducing a direction of change that is necessary for
purposive, planned societal transformations (Hausknost

> See Oswald et al. (2023) on the fairness-potentials of differentiated
carbon taxes that distinguish luxury and basic household
consumption.
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and Haas 2019). The explicit goal is to ensure decent living
for all and to eliminate unsustainable options, to inten-
tionally unlearn practices of ungeneralisable excess.

While there is compelling evidence to suggest that
sufficiency corridors will become increasingly important,
they still hold a subordinate role in climate research and
policy. Zell-Ziegler et al. (2021, 2) emphasise that, despite
achieving net-zero emissions by 2050 “relying predomi-
nantly on technical options of efficiency and consistency”
would be “difficult, if not impossible”, sufficiency has not
been accorded the status of a genuine field of policy action
(see also Gribner-Radkowitsch et al. 2022). Against this
backdrop, there is a growing scientific consensus that
techno-economic approaches must be complemented by
sufficiency measures (IPCC 2022). However, while this
insistence represents a positive step, it remains inadequate.
Utilising price incentives to discourage unsustainable
choices is as important as implementing efficiency mea-
sures and expanding renewable energies. However, none of
these trends, not even the dynamic growth of renewable
energies, has resulted in a substantial decline in the use of
fossil fuels or a reduced pressure on planetary boundaries.
Efficiency gains and better choices have largely been
“eaten up” by additional growth. This development is by
no means surprising in a growth economy.

Therefore, as Ulrich (2020, 119, own translation) points
out, enhanced market choices and efficiency gains only yield
tangible effects when being “embedded within a policy of
sufficiency”. He contends that the priority of sufficiency
over techno-economic approaches is inherently rational
because “nothing is more irrational and uneconomical from
a practical point of view than wasting scarce resources and
human lifetime, however efficiently, on the realisation of
pointless purposes” (ibid, 120). Therefore, sufficiency cor-
ridors must not merely complement techno-economic
approaches; they must take precedence over them. Conse-
quently, the question ‘To what end are resources used?’
precedes the question of means, i.e. how these resources are
utilised to achieve these ends. Sufficiency-based decisions
delimit the space within which choices are made and solu-
tions are sought. In this recalibrated context of subordina-
tion, techno-economic approaches, choices and solutions,
remain important and, strictly speaking, “only become
rational in the first place” (ibid, 115). Taking sufficiency
seriously and acknowledging social and biophysical realities
in climate research and policy thus necessitates “a different
value standard” (Gough 2023), one that puts techno-
economism in its place.

Acknowledgements I thank Ian Gough, Andreas Novy, Hans Vol-
mary, Sarah Ware, Leonhard Plank, and Simon Grabow for their
comments on earlier versions of this work, as well as the two
anonymous reviewers for their helpful suggestions. I also thank
Wijnand Boonstra for his final comments.

www.kva.se/en



Ambio 2024, 53:960-969

967

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as
long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

REFERENCES

Akenji, L., M. Bengtsson, V. Toivio, M. Lettenmeier, T. Fawcett, Y.
Parag, Y. Saheb, A. Coote, et al. 2021. I5.-Degree lifestyles:
Towards a fair consumption space for all. Berlin: Hot or Cool
Institute.

Birnthaler, R. 2024. Towards eco-social politics: A case study of
transformative strategies to overcome forms-of-life crises. Envi-
ronmental Politics 33: 92-113.

Bérnthaler, R., A. Novy, and L. Plank. 2021a. The foundational
economy as a cornerstone for a social-ecological transformation.
Sustainability 13: 10460.

Birnthaler, R., A. Novy, and L. Plank. 2021b. Umkédmpfte Allt-
agsokonomie: Auseinandersetzungen um ihre Bereitstellung am
Beispiel Wien. Widerspriiche 162: 57-70.

Bérnthaler, R., and 1. Gough. 2023. Provisioning for sufficiency:
Envisaging production corridors. Sustainability: Science, Prac-
tice and Policy 19: 2218690.

Bliihdorn, I. 2022. Planetary boundaries, societal boundaries, and
collective self-limitation: Moving beyond the post-Marxist
comfort zone. Sustainability: Science, Practice and Policy 18:
576-589.

Bohnenberger, K. 2023. Peaks and gaps in eco-social policy and
sustainable welfare: A systematic literature map of the research
landscape. European Journal of Social Security 25: 328-346.

Brand, U., B. Muraca, E. Pineault, M. Sahakian, A. Schaffartzik, A.
Novy, C. Streissler, H. Haberl, et al. 2021. From planetary to
societal boundaries: An argument for collectively defined self-
limitation. Sustainability: Science, Practice and Policy 17:
264-291.

Brie, M. 2021. Sozialismus neu entdecken: Ein hellblaues Bdndchen
von der Utopie zur Wissenschaft und zur Grofien Transforma-
tion. Hamburg: VSA.

Biichs, M., Cass, N., Mullen, C., Lucas, K., and Ivanova, D. (2023).
Emissions savings from equitable energy demand reduction.
Nature Energy 8: 758—69.

Chancel, L. 2020. Unsustainable Inequalities: Social Justice and the
Environment (M. DeBevoise, Trans.). Belknap Press: An Imprint
of Harvard University Press.

Chancel, L. 2022. Global carbon inequality over 1990-2019. Nature
Sustainability 5: 11.

Charbonnier, P. 2022. War Ecology: A New Paradigm. Groupe
d’etudes Geopolitiques, 2. https://geopolitique.eu/en/articles/
war-ecology-a-new-paradigm/

Cohen, M. 2019. Reforming local public finance to reduce resource
consumption: The sustainability case for graduated property
taxation. Sustainability Science 14: 289-301.

www.kva.se/en

Cohen, M.J. 2021. New conceptions of sufficient home size in high-
income countries: Are we approaching a sustainable consump-
tion transition? Housing, Theory and Society 38: 173-203.

Coote, A., and A. Percy. 2020. The case for universal basic services.
Cambridge: Polity.

Doyal, L., and 1. Gough. 1991. A theory of human need. Palgrave
Macmillan.

Durrant, D., C. Lamker, and Y. Rydin. 2023. The potential of post-
growth planning: Re-tooling the planning profession for moving
beyond growth. Planning Theory and Practice 24: 287-295.

Fraser, N. 2022. Cannibal capitalism: How our system is devouring
democracy, care, and the planet and what we can do about it.
London: Verso.

Fuchs, D., M. Sahakian, T. Gumbert, A.D. Giulio, and M. Maniates.
2021. Consumption corridors: Living a good life within
sustainable limits. London: Routledge.

Fuhrhop, D. 2020. Verbietet das Bauen!: Streitschrift gegen Speku-
lation, Abriss und Fldchenfraf3. Miinchen: oekom verlag.

Furchtlehner, J., N. Heger, D. Lehner, and Licka. 2023. Grunraum-
gerechtigkeit fiir eine resiliente Stadt: Visondre Realitdten (44,
Stadtpunkte). Vienna: Arbeiterkammer Wien.

Gossling, S., and A. Humpe. 2023. Millionaire spending incompatible
with 1.5 °C ambitions. Cleaner Production Letters 4: 100027.

Gough, 1. 2022. Two scenarios for sustainable welfare: A framework
for an eco-social contract. Social Policy and Society 21:
460-472.

Gough I, Horn, S., Rogers, C., and R. Tunstall, 2024. Fair
decarbonisation of housing in the UK: A sufficiency approach.
CASE 232, 22 March. Centre for Analysis of Social Exclusion,
LSE. Available at: https:/sticerd.lse.ac.uk/CASE/_new/
publications/abstract/?index=10808 (accessed 27 March 2024).

Gough, 1. 2017. Heat, greed and human need: Climate change,
capitalism and sustainable wellbeing. Cheltenham: Edward Elgar.

Gough, 1. 2020. In times of climate breakdown, how do we value what
matters? openDemocracy. https://www.opendemocracy.net/en/
oureconomy/times-climate-breakdown-how-do-we-value-what-
matters/

Gough, I. 2023. Sufficiency as a value standard: From preferences to
needs. Ethics, Policy and Environment. https://doi.org/10.1080/
21550085.2023.2269055.

Gould, K.A., D.N. Pellow, and A. Schnaiberg. 2004. Interrogating the
Treadmill of Production: Everything You Wanted to Know about
the Treadmill but Were Afraid to Ask. Organization and
Environment 17: 296-316.

Grébner-Radkowitsch, C., Lage, J., and F. Wiese, 2022. Zur
okonomischen Bedeutung von Suffizienz. Makronom. https://
makronom.de/zur-oekonomischen-bedeutung-von-suffizienz-
42099.

Haberl, H., D. Wiedenhofer, D. Virag, G. Kalt, B. Plank, P.
Brockway, T. Fishman, D. Hausknost, et al. 2020. A systematic
review of the evidence on decoupling of GDP, resource use and
GHG emissions, part II: Synthesizing the insights. Environmen-
tal Research Letters 15: 065003.

Haderer, M. 2023. Experimental climate governance as organized
irresponsibility? A case for revamping governing (also) through
government. Sustainability Science, Practice and Policy 19:
2186078.

Harvey, F. 2023. Who are the polluter elite and how can we tackle
carbon inequality? The Guardian. https://www.theguardian.com/
environment/2023/nov/22/who-are-polluter-elite-how-can-we-
tackle-carbon-inequality.

Hausknost, D. 2014. Decision, choice, solution: ‘Agentic deadlock’ in
environmental politics. Environmental Politics 23: 357-375.

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://geopolitique.eu/en/articles/war-ecology-a-new-paradigm/
https://geopolitique.eu/en/articles/war-ecology-a-new-paradigm/
https://sticerd.lse.ac.uk/CASE/_new/publications/abstract/?index=10808
https://sticerd.lse.ac.uk/CASE/_new/publications/abstract/?index=10808
https://www.opendemocracy.net/en/oureconomy/times-climate-breakdown-how-do-we-value-what-matters/
https://www.opendemocracy.net/en/oureconomy/times-climate-breakdown-how-do-we-value-what-matters/
https://www.opendemocracy.net/en/oureconomy/times-climate-breakdown-how-do-we-value-what-matters/
https://doi.org/10.1080/21550085.2023.2269055
https://doi.org/10.1080/21550085.2023.2269055
https://makronom.de/zur-oekonomischen-bedeutung-von-suffizienz-42099
https://makronom.de/zur-oekonomischen-bedeutung-von-suffizienz-42099
https://makronom.de/zur-oekonomischen-bedeutung-von-suffizienz-42099
https://www.theguardian.com/environment/2023/nov/22/who-are-polluter-elite-how-can-we-tackle-carbon-inequality
https://www.theguardian.com/environment/2023/nov/22/who-are-polluter-elite-how-can-we-tackle-carbon-inequality
https://www.theguardian.com/environment/2023/nov/22/who-are-polluter-elite-how-can-we-tackle-carbon-inequality

968

Ambio 2024, 53:960-969

Hausknost, D., and W. Haas. 2019. The politics of selection:
Towards a transformative model of environmental innovation.
Sustainability 11: 506.

Hayden, A. 2019. Sufficiency. In Routledge handbook of global
sustainability governance, ed. A. Kalfagianni, D. Fuchs, and A.
Hayden. New York: Routledge.

Hoffmann, M., and C.L. Spash. 2021. The impacts of climate change
mitigation on work for the Austrian economy. The Impacts of
Climate Change Mitigation on Work for the Austrian Economy.

Huber, M.T. 2022. Climate change as class war: Building socialism
on a warming planet. London: Verso Books.

Huebner, G.M., and D. Shipworth. 2017. All about size?—The
potential of downsizing in reducing energy demand. Applied
Energy 186: 226-233.

Humphrey, M. 2004. Ecology, democracy and autonomy: A problem
of wishful thinking. In Liberal democracy and environmental-
ism, ed. Y. Levy and M. Wissenburg. Abingdon: Routledge.

IPCC. 2022. Climate change 2022: Mitigation of climate change.
Cambridge: Cambridge University Press.

IPCC. 2023. ARG Synthesis Report: Climate Change 2023. Intergov-
ernmental Panel on Climate Change. https://www.ipcc.ch/report/
ar6/syr/

Ivanova, D., and M. Biichs. 2022. Implications of shrinking house-
hold sizes for meeting the 1.5 °C climate targets. Ecological
Economics 202: 107590.

Ivanova, D., and M. Biichs. 2023. Barriers and enablers around
radical sharing. The Lancet Planetary Health 7: €784—e792.
Jager, J., Becker, J., and A. Novy, 1996. Grundlinien einer

okosozialen Steuer- und Gebiihrenreform fiir Wien.

Jungell-Michelsson, J., and P. Heikkurinen. 2022. Sufficiency: A
systematic literature review. Ecological Economics 195: 107380.

Kallis, G. 2023. Degrowth and the Barcelona School. In The
Barcelona School of Ecological Economics and Political
Ecology: A Companion in Honour of Joan Martinez-Alier, ed.
S. Villamayor-Tomas and R. Muradian, 83-90. Springer Inter-
national Publishing.

Kallis, G. 2019. Limits: Why Malthus was wrong and why environ-
mentalists should care. Stanford briefs. Stanford: Stanford
University Press.

Lage, J.,J. Thema, C. Zell-Ziegler, B. Best, L. Cordroch, and F. Wiese.
2023. Citizens call for sufficiency and regulation—A comparison
of European citizen assemblies and National Energy and Climate
Plans. Energy Research and Social Science 104: 103254.

Lorek, S., and J.H. Spangenberg. 2019. Energy sufficiency through
social innovation in housing. Energy Policy 126: 287-294.
Malm, A. 2016. Fossil capital: The rise of steam-power and the roots

of global warming. Brooklyn: Verso.

Malm, A. 2020. Corona, climate, chronic emergency: War commu-
nism in the twenty-first century. London: Verso.

Max-Neef, M. 2010. The world on a collision course and the need for
a new economy. Ambio 39: 200-210. https://doi.org/10.1007/
$13280-010-0028-1

Millward-Hopkins, J. 2022. Inequality can double the energy required
to secure universal decent living. Nature Communications 13:
5028.

Millward-Hopkins, J., J. Steinberger, N.D. Rao, and Y. Oswald. 2020.
Providing decent living with minimum energy: A global
scenario. Global Environmental Change 65: 102168.

Novy, A., N. Barlow, and J. Fankhauser. 2022. Transformative
innovation. In Handbook of critical environmental politics, ed.
L. Pellizzoni, E. Leonardi, and V. Asara, 593-610. Edward Elgar.

Novy, A., B. Baumgartner, S. Grabow, L. Plank, and H. Volmary.
2024. Greening Red Vienna: lessons for social-ecological

@ Springer

housing provision. Sustainability: Science, Practice and Policy
20: 2312674.

Nuss, S. 2019. Keine Enteignung ist auch keine Losung: Die grofle
Wiederaneignung und das vergiftete Versprechen des Pri-
vateigentums. Berlin: Dietz.

Oswald, Y., J. Millward-Hopkins, J.K. Steinberger, A. Owen, and D.
Ivanova. 2023. Luxury-focused carbon taxation improves fair-
ness of climate policy. One Earth 6: 884-898.

Oxfam. 2020. Confronting Carbon Inequality: Putting climate justice
at the heart of the COVID-19 recovery [Oxfam Media Briefing].
https://oxfamilibrary.openrepository.com/bitstream/handle/
10546/621052/mb-confronting-carbon-inequality-210920-en.
pdf.

Parrique, T., J. Barth, F. Briens, C. Kerschner, A. Kraus-Polk, A.
Kuokkanen, and J.H. Spangenberg. 2019. Decoupling debunked:
Evidence and arguments against green growth as a sole strategy
for sustainability. Brussels: European Environment Bureau EEB.

Pirgmaier, E. 2020. Consumption corridors, capitalism and social
change. Sustainability: Science, Practice and Policy 16:
274-285.

Poulantzas, N. 1978. State, power, and socialism (P. Camiller,
Trans.). London: NLB.

Princen, T. 2003. Principles for sustainability: From cooperation and
efficiency to sufficiency. Global Environmental Politics 3:
33-50.

Princen, T. 2005. The logic of sufficiency. MIT Press.

Princen, T. 2022. Sufficiency and the state: A prospective project.
Frontiers in Sustainability 3: 956139.

Rao, N.D., and J. Min. 2018. Decent living standards: Material
prerequisites for human wellbeing. Social Indicators Research
138: 225-244.

Raworth, K. 2017. Doughnut economics: Seven ways to think like a
21st-century economist. New York: Random House.

Robé, J.-P. 2020. Property, power and politics: Why we need to
rethink the world power system. Bristol: Bristol University Press.

Savelli, E., Mazzoleni, M., Di Baldassarre, G., Cloke, H., and M.
Rusca. 2023. Urban water crises driven by elites’ unsustainable
consumption. Nature Sustainability 6: 929-940.

Shove, E. 2018. What is wrong with energy efficiency? Building
Research and Information 46: 779-789.

Spengler, L. 2016. Two types of ‘enough’: Sufficiency as minimum
and maximum. Environmental Politics 25: 921-940.

Szaif, J. 2005. Was ist Eigentum? Philosophische Positionen von
Platon bis Habermas. In Aristoteles—eine teleologische Konzep-
tion von Besitz und Eigentum, ed. A. Eckl and L. Bernd.
Miinchen: C.H.Beck.

Ulrich, P. 2020. Effizienz, Resilienz, Suffizienz. Perspektiven post-
coronaler Vitalpolitik. In Lehren aus Corona, ed. A. Brink, B.
Hollstein, M.C. Hiibscher, and C. Neuhduser, 111-122. Gla-
shiitte: Nomos.

Victor, P.A. 2008. Managing without growth: Slower by design, not
disaster. Cheltenham: Edward Elgar.

Vogel, J., and J. Hickel. 2023. Is green growth happening? An
empirical analysis of achieved versus Paris-compliant CO,—GDP
decoupling in high-income countries. The Lancet Planetary
Health 7: €759-e769.

Wiedmann, T., M. Lenzen, L.T. KeyBer, and J.K. Steinberger. 2020.
Scientists’ warning on affluence. Nature Communications 11: 1.

Zell-Ziegler, C., J. Thema, B. Best, F. Wiese, J. Lage, A. Schmidt, E.
Toulouse, and S. Stagl. 2021. Enough? The role of sufficiency in
European energy and climate plans. Energy Policy 157: 112483.

zu Ermgassen, S.0.S.E., M.P. Drewniok, J.W. Bull, C.M. Corlet
Walker, M. Mancini, J. Ryan-Collins, and A. Cabrera Serrenho.

www.kva.se/en


https://www.ipcc.ch/report/ar6/syr/
https://www.ipcc.ch/report/ar6/syr/
https://doi.org/10.1007/s13280-010-0028-1
https://doi.org/10.1007/s13280-010-0028-1
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/621052/mb-confronting-carbon-inequality-210920-en.pdf
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/621052/mb-confronting-carbon-inequality-210920-en.pdf
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/621052/mb-confronting-carbon-inequality-210920-en.pdf

Ambio 2024, 53:960-969

969

2022. A home for all within planetary boundaries: Pathways for
meeting England’s housing needs without transgressing national
climate and biodiversity goals. Ecological Economics 201:
107562.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

AUTHOR BIOGRAPHY

Richard Bérnthaler (<)) is a Lecturer in Ecological Economics at
the University of Leeds, Sustainability Research Institute. His
research interests include social-ecological economics, political
economy of sufficiency, social-ecological transformation, and sus-
tainable wellbeing.

Address: University of Leeds, Woodhouse Lane, Leeds LS2 9JT, UK
e-mail: r.barnthaler @leeds.ac.uk

www.kva.se/en @ Springer



	When enough is enough: Introducing sufficiency corridors to put techno-economism in its place
	Abstract
	Inequalities and distribution: the missing elements in techno-economist climate research and policy
	Beyond markets and technology: sufficiency corridors
	Enabling sufficiency corridors in the realms of consumption and production
	An inter- and intra-sectoral perspective on sufficiency corridors

	Three guiding principles for sufficiency corridors: towards a socialist mixed economy
	Who decides how much is enough---and how?
	The potential of realising sufficiency corridors: between utopia and dystopia
	Conclusion: putting techno-economism in its place
	Acknowledgements
	References




