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ABSTRACT

There has been much interest in the Sharing Economy in
recent years, accompanied with the hope that it will change
and specifically make better use of existing resources. It in-
tuitively makes sense, from a sustainability point of view,
that the sharing of resources is good. It could even be said
that the Sharing Economy ought to align well with Comput-
ing within Limits and its underlying premises. In this paper
however, we take a critical stance and will elaborate on the
intersection between the Sharing Economy and Limits (in-
cluding pinpointing potential conflicts) so as to identify and
discuss a ‘Limits-compliant Sharing Economy’. We argue
that even though there are limits to the Sharing Economy
today, it still has potential benefits for a future of scarcity—
but only if the practice of sharing is approached with a dual
focus on sharing and on limits at the same time. Finally we
conclude that even though we have begun to explore the fu-
ture of sharing, there is still a need to further develop ideas
of how the underlying infrastructure for this movement will
look.
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1. INTRODUCTION

There has been much talk about “the Sharing Economy” in
the last few years, with high hope that it will help promote
sustainability due to the simple fact is that it makes sense,
from a sustainability point of view, to share resources. This
is especially true in the case of resources that have a high
“idling capacity”, i.e. resources that are both expensive and
seldom used (like a car, an expensive kayak or a summer
cottage).
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While the Sharing Economy refers to a dizzying array of
practices that might be more sustainable than current in-
dividualistic alternatives, Computing within Limits instead
refers to absolute limits in our use of physical resources (ma-
terial, energy etc.) but without tying these limits to a par-
ticular set of practices (sharing or otherwise).

Computing within Limits also assumes an end to the ex-
ponential growth of more or less every possible performance
measure in the computing industry during the last 50 years,
that even at the most basic level, has been predicated on
an abundance of natural resources; an expanding industrial
base; and on exponential economic growth. These founda-
tions (abundant resources, expanding industrial base, fur-
ther exponential economic growth) will not be maintained
in the coming decades; rather we will encounter a number
of different (linked) biophysical limits.

This line of thought strongly implies that we are currently
living beyond our means and that a series of voluntary or
involuntary “corrections” are inevitable in all areas of human
endeavour (including computing) during the 21st century.
An increase of sharing (of various resources) could be one
such correction. Consequently, it would seem that there
should be a natural fit between the ideas and the practices
that constitutes the Sharing Economy on the one hand, and
on the ideas behind Computing within Limits on the other,
i.e. there clearly are absolute limits that the planet Earth
imposes upon us.

In this paper we reject this simple intuitive mapping. It
is not that the mapping is wrong, but it is too simplistic
and one-sided. While the Sharing Economy and Comput-
ing within Limits (“Limits” from here on) can overlap and
pull in the same direction, it is also possible to conceive of
situations where these two perspectives contradict one an-
other and might even pull in different or opposing directions.
The contribution of this short paper is firstly to examine
and analyse this possible intersection between the Sharing
Economy and Limits (including identifying potential con-
flicts) and secondly to identify and briefly discuss issues of
importance for a Limits-compliant Sharing Economy. What
could a sharing economy for a future of limitations look like?

2. SHARING ECONOMY

The concept and the term “the Sharing Economy” gained
popularity in the wake of the publication of Rachel Botsman
and Roo Roger’s [5] book “What is mine is (y)ours: The rise
of collaborative consumption” as well as a slew of texts in
the popular and business press. A lot of inspiration origi-
nally came from the proven ease of sharing resources online
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and the popularity of phenomena such as “open source soft-
ware”, “social peer-to-peer processes” and “commons-based
peer production”. Because of the non-rival (or rather “non-
subtractable”) nature of information [12], it is possible to
share digital resources without diminishing the value of the
resource for the original owner. In fact, it can even be argued
that information becomes more rather than less valuable
the more people have access to it. With inspiration from
the digital world, it became possible to imagine that also a
variety of physical resources (including physical space) could
be better utilized and shared with the help of inexpensive
digital tools and platforms to help facilitate the necessary
coordination.

Broadly speaking the Sharing Economy, sometimes re-
ferred to also as “collaborative consumption”, can be cat-
egorised as the: “recirculation of goods, increased utilization
of durable assets, exchange of services, and sharing of pro-
ductive assets” [32, p. 2]. There is little actual consensus in
the use of the term “the Sharing Economy”: it has come to
mean different things to different people. For example, some
choose to define sharing narrowly and specifically exclude
renting and leasing [2], while others are open to a wider in-
terpretation that includes commercial sharing (product ser-
vice systems) [20]. The differing meanings that the term
Sharing Economy has taken on might very be an effect of
nascent developments rather than an inherent fuzziness in
the concept.

Some argue that this perspective does not go far enough
and that the future of the Sharing Economy lies in inte-
grating it with Circular Economy thoughts and concepts |7,
39]. This includes fundamental critique of the contemporary
societal structures and business models that contain much
“structural waste”. This perspective emphasises that better
utilization of a car, be it the case that it is both expensive
and seldom used, does not go far enough. A more fundamen-
tal problem is that a car—however many share it—and the
whole transport system that has been constructed around
the car embody significant structural waste. While most
cars are idle for more than 90 or 95% of the time—something
that the Sharing Economy can “fix”—the more fundamental
contradiction is that we build and propel 1500 kilos of metal
to haul around (typically) one human that weighs 70 kilos,
and, this is not the only contradiction of a transportation
system that is built on individual car ownership. Circular
Economy proponents claim that we should concentrate not
on the problem of better utilizing the car, but on how de-
velop regulations, incentives and business models that shift
the focus from access to a specific physical resource (the car),
to providing the service of “mobility”, and, with a focus on
value creation and (radical) new business models.

We acknowledge this perspective, but in this paper we fo-
cus on using the term “the Sharing Economy” to refer to the
practice of making use of underutilized physical resources
that had previously been neglected by using computer sys-
tems as a mediator. For us, the sharing may be between
peers, between commercial actors and citizens, or between
public actors and citizens. Common to all, the resources
in question might be available at different times and the
cost of coordination is radically decreased through the use
of ICT [33|. For the most part, we concentrate on the shar-
ing of physical resources as this aligns well with the focus
on limited physical resources found in Limits to computing.

Ecological sustainability has often been hailed as the main

argument for promoting or participating in the Sharing Econ-
omy |18]. As mentioned, it makes sense to share expensive
resources rather than for everyone to have “one of their own”.
In a Swedish context, it makes sense for neighbours on a sub-
urban street to have a access to a snowblower rather than for
each neighbour to own his or her own. A snowblower is ex-
pensive, takes up a lot of space in a garage and is of limited
use for most of the year. Some years there is not enough
snow to make them useful at all. Ecologically speaking,
access instead of ownership thus seems both sensible and
resource efficient. Botsman and Rogers [5] claim that the
average US power drill is used only for 15 minutes during its
lifetime—and what people really want is a hole in the wall
(access), not the drill itself (ownership).

The other two major arguments in favor of sharing are
social and economical. Sharing encourages, or forces you
to interact and network with other. Successfully sharing re-
sources can be seen as a way to build up capital and general-
ized trust |27} [28]. For people with limited financial means,
the difference between sharing and not sharing can be not
just inconvenience but rather non-access. The concordant
argument is that people with less financial resources might
still own something (an extra room, an idle car) that can
have economic value in the Sharing Economy [8].

The economic argument implies that sharing ought to
be comparatively attractive in societal strata with less eco-
nomic resources and in less affluent societies |10, [35]. It
might however in some cases, despite the obvious need, be
harder for people with less resources and less “slack” to trust
strangers. This could help explain why the Sharing Economy
phenomena currently is largely a middle-class phenomenon.
The Sharing Economy has also received its fair share of crit-
icism [1]. The term “we-washing” [15] has been used in much
the same way that “greenwashing” is used; to refer to prac-
tices that are supposedly environmentally or socially benefi-
cial while in reality referring to nothing much but a strategic
use of language that sanitises deeply problematic practices.
The Sharing Economy has also been accused of being com-
plicit in the ‘precariatization’ of labor [36] and has been
referred to as the “on-demand” or the “gig” economy [21].

While the two most prominent poster children of the Shar-
ing Economy, Uber and Airbnb, have a market capitalization
that is astronomical, it can at times be difficult to see the
difference between these two companies and other big cor-
porations that are highly valued, have external investors in
whose interest it is to maximize the returns on their invest-
ments, and, who make their profits on the backs of a large
number employees or non-employed “collaborators” (service
providers). While these giant companies—the Sharing Econ-
omy superstars that have been featured in innumerable new
articles—do make underutilized resources more widely avail-
able, they do so at a high price by cynically evading costs
that more traditional competitors are liable for, such as
workers’ pensions, workers’ health benefits, employees’ min-
imum income, ensuring safe working conditions etc. Despite
being housed under the same (Sharing Economy) umbrella,
these companies are worlds away from small-scale, bottom
up, non-exploitative, non-profit initiatives such as various
experiments with community-supported agriculture (CSA),
timebanking, freecycling, skillsharing etc. |3, (9]

3. SHARING SUSTAINABLY

There are, from a sustainability point of view, obvious



ways that the Sharing Economy and Limits can be aligned
with regards to the environmental impact of our use of re-
sources. It is possible to intensify the use of a specific re-
source, or to prolong its lifespan through participation in the
Sharing Economy and by means of selling, renting, borrow-
ing, swapping, sharing or gifting. There does however exist
substantial critique of the claimed environmental benefits,
mainly due to a dearth of empirical studies of the environ-
mental impact of sharing initiatives [32]. It is thus an open
question of how well the Sharing Economy and Limits actu-
ally align. Limits implicitly assumes a shift from a growth
economy to either a steady-state or a degrowth economy
sometime in the next few decades. It is very easy to imag-
ine an alignment between a decrease in our use of resources
(e.g. us buying less stuff) and a corresponding increase in
sharing practices in order to maintain our standards of living
while using less money. It is however also easy to imagine
that there are various problematic rebound effects of the
Sharing Economy [30] as we illustrate using two examples:

1. Airbnb has often been hailed as a Sharing Economy
success story because what could be better than to
offer up idle space (an extra guest room or an un-
used summer cottage) instead of building new hotel
complexes? There are however several rebound ef-
fects that threaten to reduce or annul the hoped-for
resource savings. The first is that by making it easy
and inexpensive to find lodging (increase in efficiency
of finding lodging), we could in fact increase the car-
bon footprint due to a lockstep increase of weekend
trips, tourism and “frivolous” (air) travel (i.e. incur
rebound effects). In many cities it has even become
more profitable to rent out apartments to temporary
visitors through Airbnb than to rent the apartment to
someone who lives and works in the city. The increased
popularity of Airbnb has thus taken apartments off the
ordinary housing markets—a very different notion to
renting out “surplus” space.

2. The availability and the ease of establishing second
hand markets, for example in the form of craigslist,
could lead to higher rather than lower levels of con-
sumption. Increased efficiency of second hand markets
in combination with a lack of absolute limits leads to a
decrease of prices and an increase in consumption [16,
24], as easy and convenient second-hand markets can
“leverage” goods to those with fewer economic means.
One example is the first author’s son who at the age of
11 (Spring 2015) had saved just enough money to buy
a second-hand iPhone 5c¢ for USD 350. The seller had
just bought a brand new iPhone 6 and the asking price
of his not-very-old iPhone 5¢ was within the means of
an 11 year old who would not have been able to buy
a similar brand new phone. It might also be the case
that the seller would not have been able to buy his
iPhone 6 without the “subsidy” that came from selling
his previous phone. There is here thus a direct mis-
alignment between the Sharing Economy and a Limits
perspective. Since there are no inherent limits to the
absolute size of the Sharing Economy, it can in fact
grow the market for consumption.

Both these examples can better be understood by way of
Hilty’s [13] argument about sufficiency (e.g. absolute limits)

in relation to efficiency. Hilty’s call to arms is “no efficiency
without sufficiency” lest we risk running up against various
dreaded rebound effects [30]. This suggests that the Shar-
ing Economy will only be environmentally sound when it is
contained within absolute limits.

To summarise, the Sharing Economy holds a great potential—

to help do more with less—and to live lives of relative ma-
terial comfort despite a decrease in our overall use of energy
and natural resources (and a lower economic standard of liv-
ing). However, such an outcome is by no means guaranteed,
since the sharing economy could equally well (but counterin-
tuitively) become aligned with, and further fuel the current
consumerist culture. It is not enough to simply endorse the
Sharing Economy, and instead of keeping our eyes on the
one ball (the Sharing Economy), we need to keep our eyes
on two balls at the same time (the Sharing Economy and
Limits).

We can compare this with the Transition Town (T'T) Move-
ment’s relationship to the twin challenges of peak oil and
climate change [14]. Hopkins argues that if you regard ei-
ther of these two problems separately, you might arrive at
solutions that will “solve” (e.g. alleviate) one problem while
failing to solve—or even exacerbating—the other. A solu-
tion to peak oil (energy shortages) that does not take cli-
mate change into account might suggest that we should re-
lax regulations around drilling, or expand our coal-to-liquids
industrial capacity in order to make up for oil shortages. Fo-
cusing (only) on climate change might similarly emphasize
solutions that assume we will continue to have access to
huge quantities of inexpensive energy. The Transition Town
solution is instead to “look at peak o0il and climate change
as two intertwined problems” |14, p. 38], or, as two aspects
of the same underlying problem. Transition Town solutions
should therefore strive to both build (energy) resilience and
to cut carbon emissions at the same time. Our goal here
is to analogously suggest Sharing Economy solutions that
are “Limits-compliant”, e.g. that take absolute limits into
account.

Limits-compliant sharing can potentially help support a
society operating within absolute limits by squeezing more
from less: more efficiency, less wasted capacity, less wasted
journeys, more sharing of space, expensive goods, resources,
food etc. This would ideally then be brought about by better
coordination, planning and sharing and supported by (sim-
ple, resource-stingy, modular) ICT platforms. These ICT
platforms themselves will naturally also have to respect and
operate in the face of limits and we turn to this question
below. A methodological problem both for this paper and
more generally is that it is difficult to fully outline a Limits-
compliant Sharing Economy without first having outlined
the future of computing in a world of limits, but this goes
beyond the scope of this paper.

4. A LIMITED INFRASTRUCTURE
FOR SHARING

One key factor that makes the Sharing Economy inter-
esting from a Computing within Limits perspective is the
fact that the current revival of sharing and collaborative
consumption is mediated and arguably driven by the dras-
tically shrinking marginal cost of using various online plat-
forms to coordinate these activities [33]. These platforms
can be custom built, customizable or piggyback on already



existing communication channels and social networks such
as Facebook. While the prototypical Sharing Economy plat-
form would be a public library, computer-mediated plat-
forms have made it easy to scale up sharing in terms of size,
numbers and reach; mediated forms of sharing encompass
the sharing of resources with people who might be strangers
and thus reaches far beyond traditional forms of resource
sharing within a family, a neighbourhood or a community
(socio-cultural sharing) [20].

The computer resources (including Sharing Economy plat-
forms) that we will have access to in the future might—from
a limits perspective—be vastly different from today’s. The
sharing economy is in some sense predicated on convenient
globally available channels of communication, for media ex-
change, and of course, payment. While the data intensity
of these transactions might be small in comparison to, say,
streaming digital media; they leverage the same highly avail-
able cloud infrastructures. It is worth remembering that the
cloud is highly energy intensive and growing in energy and
environmental impacts, despite ongoing computational ef-
ficiency improvements. The cloud is estimated to grow to
over 1,000 TWh, equivalent to the combined annual energy
demand of Japan and Germany taken together, within a
decade [22]. This observation leads to a couple of questions
that ought to be answered through inquiries within the field
of Computing within Limits.

First of all, what is it that has made the Sharing Econ-
omy take off during the last five years instead of, say, 10 or
20 years ago? It can be argued that current trends consti-
tute a continuation of, rather than a break with previous
trends. The classified ads website craigslist has, after all,
existed since 1995 (at that time as a local email distribution
list). We however argue that current developments repre-
sent something more than just an extrapolation of previous
trends. Using the terminology from Rogers’ classic “Diffu-
sion of Innovations” [31], we believe that as Sharing Econ-
omy ideas and practices has started to reach the mainstream
culture, the Sharing Economy is moving from only involving
“innovators” and “early adopters” to the much larger group
“early majority”. The answer to the question “why now?”
will thus partly be dependent on aspects far outside of the
digital technologies themselves, but are there also inherent
aspects of contemporary computer systems that come into
play and that has contributed to current success of vari-
ous Sharing Economy services? Could the recent interest
in and success of such platforms be connected to, for ex-
ample, mass participation on the Internet, the web 2.0 in-
teractional styles, the general availability of mobile devices
and mobile broadband? If so, could the Sharing Economy
continue to thrive also in a world of less (affordable and
available) computational power, less bandwidth and simpler
user interfaces?

Users of these services expect access at all times, but look-
ing at a future of scarcity, might the large scale social net-
works and globally available servers even be possible? It
seems reasonable to assume that energy will itself be more
limited: if we are fortunate enough to fully develop and sup-
port renewable energy programmes [17], then future energy
grids will have very different characteristics to those we (in
the first world at least) enjoy today. The capacity of the en-
ergy grid will vary much more with the seasons and during
the day as renewables and demand ebb and flow. There will
be times when there is insufficient capacity, and the poten-

tial for periodic brownouts or blackouts [26]. Using stores of
energy, and making the most of energy as a limited resource
when it is available (and being robust to when it isn’t) will
be a new paradigm [37], particularly for energy dependent
devices such as computers and networks, and their associ-
ated software.

The infrastructure that emerges may be more closely re-
lated to an earlier (even pre-web) Internet, with more lo-
calised and smaller scale parts of the sharing platform (anal-
ogous to ‘bulletin boards’) operating independently with
more reliance on asynchronous messaging and loose synchro-
nisation. This will certainly change the user experience of
the Internet, and will likely be equally disruptive to the rev-
enue streams and payment systems that currently sustain
them. Will payment, trust and reputation profiling services
currently offered by global banks and well-known brands
and corporations survive this shift? Or will new, perhaps
decentralised, alternatives need to emerge? Just as “respon-
sive design” will adapt presentation of a webpage so that it
seamlessly detects and adapts to the screen resolutions and
orientations of different hardware platforms (smartphones,
tablets, laptops), can we imagine entire Sharing Economy
platforms that offer different interfaces and interactional
styles depending on, for example, availability of communica-
tion, data or backend services? Is the same level of sharing
and trust possible given two different designs; one responsive
and synchronously interactive, rich with pictures, emoticons
and contemporary design; and the other simple, functional,
no frills, perhaps distributed or not continuously available,
even with a text-based interface? There are issues of trust,
user experience, intelligibility, and expectation etc. at play
here that may not be met by simple minimalist interfaces
of a possible future ‘limited’ internet. Or are these issues
context-specific and based on how severe the unmet needs
are? on the social and geographical distance between par-
ticipants? If the need is great enough, will people make
do with fewer frills, simpler interfaces and be more patient
when there are communication delays when resources are
not available? These are all issues that need to be explored
and are not well researched thus far.

It could be argued that some sharing initiatives are worth
preserving even despite their costs. It would for example
make sense to share resources locally but also—or espe-
ctally—to share knowledge globally in a future of scarcity.
Knowledge can refer to many different things, but one par-
ticular type of knowledge that could be highly relevant to
share on a global scale is replicable concepts. A replicable
concept well worth sharing is for example the very know-
how and tools needed to set up a (perhaps local) mediated
sharing system.

In such a scenario, what is needed is 1) a code base for
a minimalistic sharing system, 2) knowledge of what hard-
ware, operating system and network connection is needed
to get that code base to run, 3) know-how of how to set up
such a system with the downloaded code base and finally 4)
advice on how to set-up the supporting socio-technical sys-
tem; recruiting participants and administrators and getting
them to use the system. It would finally be exceedingly use-
ful to also have access to insights into how to sustain and
develop such a system over time [25]. While the creation
of code bases and support on practical aspects of setting
up such systems might be perceived as outside the scope
of Computing within Limits, research on such systems and



practices should however be part of Computing within Lim-
its much the same way that there is much practical work
being done within open source software as well as research
being conducted to analyse (and support) various aspects of
these developments [34].

S. PREPARING FOR A TRANSITION

The profound changes to the economy and the society
mentioned above can come about in a number of different
ways. We will here elaborate on three different scenarios for
how these shifts could come about.

e We could as a society become enamoured by and em-
brace sharing but without an awareness of the chal-
lenges posed by the Limits perspective and without an
awareness of the possibility for rebound effects. The
Sharing Economy would, in short, become incorpo-
rated in the current growth-oriented economic paradigm.

e We could as a society for a variety of reasons fall on
“bad times” (due to ecological, social and/or economi-
cal reasons) and willingly or under duress be forced to
adopt sharing solutions as a “survival tactic” of sorts,
again without an awareness of the Limits perspective.

e We could prepare for the dual challenges of adapting
to a Limits perspective by way of adopting selective
Limits-compliant sharing solutions, including the de-
velopment of the suitable (perhaps simple, resource-
stingy, modular) technical infrastructure and rules for
governing its usage.

The first two scenarios describe situations where we would
not explicitly prepare for a transition to a world of vari-
ous biophysical constraints, although some measures might
still inadvertently be useful in such a transition. In the
first scenario, it could be the case that wholehearted par-
ticipation in the sharing economy, despite possibly leading
to higher levels of resource consumption, might encourage
the (inadvertent) development of values, attitudes, behav-
iors and abilities that would be useful in such a transition.
The development of a preparedness to reevaluate the value
of ownership, an increased generalised trust in fellow human
beings (“strangers”) etc. [27] could be compared to the argu-
ment that mediated sharing has the possibility of becoming
a seed of a post-capitalist society [19} 20 [29].

The second scenario also describes an inadvertent adap-
tation to a world of biophysical limits but this time due to
the sheer need of learning to do more with less—since the
alternative is to learn to do without. This scenario could
be close to the current situation in Spain (and elsewhere)
where “the lost generation” [4, |11] refers to those millions of
youths who, due to the lingering effects of the 2008 economic
crises, have failed to establish themselves on the labour mar-
ket after graduation. Past research suggests that youths who
graduate during a recession for various reasons suffer from
the consequences of their unfortunate timing for a long time
afterwards, for example because they will have to compete
at a disadvantage with more recent graduates to find a job,
because their initial salaries will be depressed etc. This sug-
gests they will have to adopt various “survival tactics” of
which participation in the sharing economy could be one.
Due to these adaptations, they might—both despite and

because of their unfortunate circumstances—be better pre-
pared for a transition to a world of biophysical limitations.

The second scenario is also similar to Orlov’s [23| descrip-
tion of ordinary Russians’ development of a high level of
“inadvertent collapse-preparedness” during the decades run-
ning up to the 1989 collapse of the Soviet Union. By making
everyday life difficult and inefficient for many of its citizens,
The Soviet Union had forced them to develop a resilience
that inadvertently prepared them for a situation where many
societal systems failed. By for example having a flawed
system for producing and distributing food, many families
had—out of dire need—access to small and very produc-
tive plots where they cultivated vegetables, and, this turned
out to be very fortunate when the Soviet Union eventually
collapsed. By living under duress, Soviet citizens had inad-
vertently prepared for the worst and Orlov speculates that if
a more well-functioning society like the US would collapse,
people would be much less prepared since everything would
had worked comparatively smoothly right up to the collapse.
Establishing suitable habits, behaviors and social networks
to share resources could thus in both these two scenarios
be seen as a way that people to inadvertently prepare for a
transition to a future of biophysical limits.

The third scenario above is the “enlightened” option where
we would consciously prepare for a future of limitations by
developing and adopting suitable sharing solutions already
in advance. We exhort the community to draw upon the
origins and inventiveness that brought about the inception
of the Internet in the first place, and in line with Tomlin-
son et. al., suggest we put effort into “the study, design,
and development of sociotechnical systems in the abundant
present for use in a future of scarcity” |38]. This scenario
corresponds to the Transition Town movement’s conscious
preparations for the twin challenges of peak oil and climate
change [14]. This scenario is in our opinion, the most desir-
able, but regrettably also the least probable of the three we
propose.

6. CONCLUDING REMARKS

In this paper we have elaborated on the intersection be-
tween the Sharing Economy and Computing within Limits,
and discussed where these two perspectives are aligned and
where they are diverging. We have found several interest-
ing research questions that could be explored in Computing
within Limits so as to either make the Sharing Economy
better aligned with a Limits perspective, or to make sure
that we can easily share resources in a future of scarcity.

Despite not having acknowledged it explicitly, we have in
fact referred to two different “scenarios” of a Limits-compliant
Sharing Economy in the paper. One has large corporate
intermediaries with global servers and the other has dis-
tributed, localized services. The former supports an ex-
tremely energy- and resource-efficient infrastructure for the
global sharing of knowledge and replicable concepts, while
the other relies on patchy, heterogeneous networks and local
bottom-up skills, know-how and enthusiasm to for example
download a code-base and set up a local system.

It should be noted that that our primary focus in this
paper is resource throughput and ecological sustainability
rather than social sustainability. There are many questions
relating to the latter that could, but haven’t been discussed
here, for example what role the Sharing Economy could play
in a shrinking economy and in relation to questions of (guar-



anteed, fair or equal) access to resources, or, how tendencies
of hoarding and monopolization of resources could be coun-
tered. We here refer to Heinberg [10] who states that “The
purpose of the [sustainability principles] set forth here is not
to describe conditions that would lead to a good or just so-
ciety, merely to a society able to be maintained over time.
It is not clear that perfect economic equality or a perfectly
egalitarian system of decision-making is necessary to avert
societal collapse”. We analogously state that while social
sustainability is desirable, it may strictly speaking not be
necessary from the perspective of ecological sustainability,
and, it is this particular perspective that we have adopted
in this paper.

It is however evident that we need to further (re-)consider
the fundamental structures of the most powerful tools at
our disposal: the Internet and the world-wide web. It is
unreasonable to assume the high levels of availability and
service uptime we currently enjoy and that underpin web
sites, social media hubs and communications platforms un-
problematically will continue to exist in a future of limits.

It is also unclear today what such an “extreme Inter-
net” scenario would look like. Here we can turn to the ex-
perience of colleagues already exploring “the edges of the
Internet”: researchers in ICT4D [6] and those who pro-
pose delay tolerant networking for deep space communica-
tion have already studied partially available network infras-
tructures where nodes are only fleetingly available, and draw
upon intermittent power sources (e.g. from renewable en-
ergy sources). Even the margins of the mainstream Internet
could provide inspiration. Hacker communities and the tech-
nologies that underpin “the dark web” can illustrate how out
of necessity, services can be created that do not assume a
fixed or stable mapping between content and IP addresses,
and how to do without “normal” Internet services such as
domain name resolvers. Hence it is difficult to discuss the
future of mediated sharing when we have few plausible vi-
sions of the future of computing in general, and one of our
main conclusions in this paper is that the research commu-
nity needs to develop these scenarios, even though the major
part of them will never come true.
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