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The ‘home of the future’ has perennially been
presented to the public since the era of the great exhi-
bitions." In most cases, these homes appear briefly
before disappearing beyond the horizon forever. In
this article | revive a few of the less glamorous exem-
plars, to reassemble a parade of the ‘smart’ housing
of the future in Sweden since the 1980s. Silicon
Valley narratives venerate brave pioneers from
the 1960s — Cedric Price, Jay Forrester, Stewart
Brand and co — lamenting that their contemporaries
failed to recognise their ground-breaking work, and
asserting that it is only today that the full extent
of their genius can be appreciated. This miracu-
lous rediscovery and canonisation is not entirely
unproblematic, however. By focusing solely on
the original dreamer, whose vision is only possible
many decades later, such narratives conveniently
omit the failures and setbacks that form part of a
longer and far less linear development.

This article deals with smart housing, and it
should be emphasised that this is fundamentally
different from smart homes. | will describe the
reason for this distinction, but for now it should
suffice to note that smart home technology revolves
around homeowners and convenience for their
benefit, while smart housing technologies centre on
landlords and the digitalisation of their operations
rather than tenants’ comfort. Ultimately, the success
of any smart housing project becomes a question of
getting tenants’ cooperation — a notoriously difficult
undertaking. Already in 1998, researchers Stefan
Junestrand and UIf Keijer noted that ‘the tech-
nology itself is the smallest problem. The interesting
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question is whether residents are actually interested
in and asking for the services provided.”?

The different smart housing projects mapped
here together form a parade in which the same
future is seemingly repeated, each time under a
new moniker. Even more curious, each instance
appears to deny the existence of any previous
projects — or at least there is no memory of futures
past. The process is usually the same: test beds are
installed in a housing block to much media fanfare,
a minister or a foreign head of state pays a visit to
guinea pig families and brave digital pioneers, a
host of publications written in an awed tone appear
and then the project discreetly fades into the back-
ground and vanishes. A few years later, the process
is repeated. This serial infatuation with the idea of
a smart building is, as suggested above, always
around the corner, here, and already gone. All at
the same time.

On closer inspection however, we find variations,
shifts, nuances. The protagonist — rarely the dweller
— changes, from landlord to technology corpora-
tion and more recently to the utility companies,
the power grid supplier. The systems employed to
manage tenants grow larger, charting and memo-
rising more about tenants. From the early 1980s
until today, smart devices have been installed in
tenants’ walls, yet this is a history that has remained
almost entirely untold, until now.

Some context
In this article | trace the digitalisation of Swedish
housing from the 1980s to the present. Scholarly
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attention on the emergence of the smart home has
focused on domestic technologies, on the ‘home’
rather than the building.® More critical perspectives
have formulated a feminist critique of how the smart
home tends to put the male homeowner’s leisure
at the centre while habitually ignoring women’s
domestic labour.* Very little has been published in
architecture or the social sciences on the history of
the digitalisation of housing, as opposed to homes.®
My focus in the following is not primarily on the
technology itself, which has indeed changed radi-
cally over time. Instead, | concentrate on the way
the technology transforms the tenant-landlord rela-
tionship, on the view of those whose lifeworld is
interfered with, how they are expected to act, and
how they have reacted to the installation of smart
technologies to regulate their lives.®

The focus on housing rather than the home
lends itself well to geographical contexts where
rental housing is the norm rather than the excep-
tion. Sweden constitutes an interesting case study
here. The country often adopts technology quickly,
and there have been active projects to digitalise
dwellings from the early 1980s onward.” Sweden
also has powerful municipal housing corporations
who themselves cultivate high-flying digitalisation
ambitions.® To my knowledge, this article offers the
first long-term historical overview of the relationship
between housing and smart technology in Sweden.
Previous publications addressing the digitalisation
of housing have focused on individual measuring
and billing, or on broadband, or they have sought
to provide a snapshot of the present moment.® |
believe that even if the specifics of each round of
digitalisation here are Swedish, the larger general
development will resonate in other contexts in conti-
nental Europe and potentially beyond.

Approaching smart housing from this angle
places the article in relation to three overlap-
ping topics within the discursive landscape of the
architectural discipline. The first concerns the rela-
tionship between technology and architecture in the
everyday use of buildings. One seminal moment in

this genre is the 1948 publication Mechanization
Takes Command by Siegfried Giedion.” In it,
Giedion and his students set out the ‘anonymous
history’ of how technology had continuously trans-
formed life inside buildings. Giedion focused on
technological invention and not its implementation
in architecture; Reyner Banham criticised this in his
1969 book The Architecture of the Well-tempered
Environment, which sought to explore how the tech-
nological innovations documented by Giedion were
introduced in actual buildings." Since Banham,
this topic has resurfaced on different occasions,
most recently in Elements of Architecture, the
2014 Venice Biennale curated by AMO and Rem
Koolhaas, which traced the technological develop-
ment of building elements and its impact on the built
environment.”? | draw inspiration from Banham’s
take on how technology affects buildings, but has a
slightly different focus, specifically, on users’ experi-
ence and relationship to their landlord rather than
how technology is designed into buildings.

The second topic runs partially counter to the
first. It concerns the problematic adjective ‘smart’ as
employed for cities, housing, and homes. ' This topic
is conventionally considered extra-architectural;
Koolhaas has noted that when technology corpora-
tions call their version of a frictionless city smart,
the architect’s city is, by implication, ‘stupid’.' Since
then, architectural theorists and historians have
occasionally and perhaps reluctantly addressed
the smart development of homes and houses, but
this is generally considered beyond the scope of
architecture.’® Smart technology, then, is habitu-
ally considered as something retroactively added
by developers and others, which does not affect the
spatial or material composition of the building.

This view clashes with a third topic of archi-
tectural discourse: post-occupancy.® In the past,
attention was primarily directed to the architect and
their design process, but nowadays architectural
history operates in a broader discursive context,
and the narrative does not necessarily come to an
end when the building is handed over to the client.



Smart devices put into tenants’ homes by land-
lords are part of a control system of the house and
home. Although their impact on a building’s style
and shape is limited (for the time being), the smart
devices nevertheless affect spatial experience and
how the dwelling is imagined in the digital age.
This article combines these three topics,
addressing smart technological development over
time in the field of housing (as constructed rather
than planned) with a focus on post-occupancy and
on how technology transforms tenant-landlord rela-
tions. Rather than mechanical services introduced in
buildings, | look at the introduction of digital services
using sensors connected to computers to regulate
and log life in the flats belonging to the landlord.

Conceptual conundrums
When to begin? The question is frequently asked
when researchers trace the story of the digital in
architecture."”” When exactly does housing become
smart? Dreams of the automated house have oscil-
lated between the desirable and the nightmarish
— the latter is of course a favourite pop culture trope
for the modern individual’s powerlessness.™ In the
late 1970s and early '80s, these dreams were still
highly futuristic, notably expressed in the different
versions of the Xanadu houses, which combined
automation with Jetson-inspired design.™ In 1984,
the US National Association of Homebuilders
coined the term ‘the smart home’, and in 1986 it
even constructed a mobile demonstration home.?°
Around the same time, the digitalisation and
automation of building management — primarily
office buildings — were beginning to appear. Around
this time, the concept of ‘the intelligent building’
emerged; a computerised building, it was supposed
to automate responses that previously would
have required manual responses. The customer
for whom the intelligent building was conceptu-
alised was the building’s landlord or manager,
whose management tasks would be optimised.
The conceptual label was first applied to City Place
Building in Hartford, Connecticut, designed by

Skidmore, Owings and Merrill and completed in
1983. Its intelligent systems to automate building
services were installed by Building Systems, a
subsidiary of United Technology Corporation, itself
a collaboration between companies that had previ-
ously primarily fulfilled military contracts and were
now seeking civilian business opportunities.?!
There are two narratives in the 1980s. One
attends to the needs and comfort of the resident/
homeowner, and the other focuses on the landlord/
manager. The aim of the latter is not to increase the
tenant’'s comfort but rather to optimise the manage-
ment of the building. Soon enough, however,
this logic was transferred to housing and social
housing. Smart housing can be seen as ‘the inter-
section of housing with smart technologies’, as
one researcher put it.?? For clarity’s sake, | want
to emphasise the distinction | make here between
the smart home or house and smart housing. Here,
smart housing is concerned with questions of
rental housing: provision, distribution, and tenure,
and importantly for this article, the tenant-landlord
relationship. | argue that there are two significant
differences setting smart housing apart from both
the logics of the smart home and the intelligent
building. Characteristic for the smart home is the
homeowner’s voluntary installation and use of
a smart system over which they have control. As
Lynn Spigel notes: ‘smart homes are an industry
and as such they are targeted at the lifestyles and
presumed aspirations of the consumers who can
afford them’.? Smart housing, on the other hand,
is installed by the landlord in the walls of homes
where tenants have limited power to resist the
installation and little or no control over the collec-
tion of data from the private home, let alone how it
is used by the landlord. In the intelligent building —
as conceptualised in the early 1980s — tenants and
landlords were corporate entities. Smart housing is
characterised by a tenant-landlord relationship that
involves a different power asymmetry: particularly
in social housing, the tenant is dependent on the
landlord, and one cannot assume that the tenant



can simply choose another residence. Feminist
critique of smart homes has highlighted that the
technology intended to make life easier for the male
homeowner was blind to the needs and comforts of
other members of the household. Below, | will inter-
rogate what could be called a blind spot in the rise
of smart housing: the tenants, and how the ‘making
smart’ of housing transformed the conditions under
which they live their domestic lives.

The multiple stages of smart housing

What follows is a story of lives forgotten and
projects discreetly abandoned, where the wiring
inside the walls is the only trace of what once was
the future of the digital dwelling. Different stages
denote different moments in time when smart
technology seemed to be the future. Each stage
involves the retrofitting of a public housing block
constructed within the framework of the large
housing programmes of the 1960s and '70s. By no
means are the projects presented an exhaustive
list; there have been numerous other smart housing
experiments, including private ones.?* The projects
presented here are geographically concentrated in
Stockholm and Gothenburg, but nonetheless repre-
sentative of development in Sweden more broadly.
As vanguard projects, these experimental test beds
are dead. As smart housing they were failures, and
as lessons they remain unlearned. Summoning
them back to life in this manner serves not only to
show repetition, but also what has changed over
time. All the projects aimed to apply smart tech-
nology to control tenants’ energy consumption.
Fundamentally, the projects concerned behavioural
change, either through disciplinary technology or
through attempts to discipline inhabitants to monitor
their own behaviour. A common feature for all of the
cases is that things did not go according to plan.
Sometimes this was a result of technological failure
or miscalculation, but importantly, tenants often
reacted to the projects with indifference or active
resistance.

Stage one: 19841986
With the oil crises of the 1970s, energy scarcity
was painfully felt in most segments of Swedish
society, and housing was no exception. Public
housing constitutes a substantial part of housing
in Sweden, especially after the large housing
programmes of the 1960s.2° Heat and hot water in
Swedish public housing are generally paid collec-
tively as part of the rent, with costs negotiated
annually between the property owners associa-
tion (Fastighetsagarna) and the Swedish Union of
Tenants (Hyresgastforeningen). The sudden fluctu-
ations in energy prices prompted research on saving
energy in public housing; public housing corpora-
tions were large and powerful actors who could test
solutions that, if successful, could be implemented
across the housing stock. An early suggestion
proposed transferring heat and hot water costs to
the individual tenants; collective billing meant that
individual tenants had no cost incentive for saving
energy.?®

Installing individual meters was prohibitively
costly and considered unjust; flats with multiple
exterior walls consume far more energy than flats
sharing walls with other flats that benefit from
heat leakage from all directions.?” An alternative to
charging for energy consumed is to charge for the
‘comfort temperature’; that is, households pay for a
specific indoor temperature, regardless of where in
the building the flat is located. Comfort temperature
is guided by a thermostat rather than a conventional
meter. We should remember that although it is an
old invention, the thermostat is the quintessential
cybernetic device. Norbert Weiner famously used
it as the primary example of a device that works
through negative feedback in a self-balancing
system.?® However, an ordinary thermostat only
measured the temperature in the flat, and did
not take the tenants’ habits into account. Even if
tenants left their windows open through the winter,
for example, their comfort temperature-determined
energy bill would remain the same, and the installa-
tion would fail in its purpose to create an incentive



for tenants to save energy. The solution was found in
a computer system in which sensors could react to
tenants’ behaviour and trigger different responses.
The earliest smart system for the digital control
of tenants’ indoor temperature is found in the patent
application for a ‘technique and device for the
control of temperature in heatable spaces’ submitted
in 1980.2° The invention was intended to permit
individual billing for heating in multi-household
residential buildings with a central boiler. A patent
was granted in 1984, and the system, marketed as
Termax, was presented to the public later that year.3°
[Fig. 1] Each tenant agreed with their landlord on a
comfort temperature that Termax would maintain
in every room of the flat. Each radiator would be
equipped with a thermostat, in turn connected to an
individual data-card in a central computer to which
only the landlord had access, controlling the flat's
radiators from a distance. Landlords would adjust
the rent according to the agreed upon comfort
temperature: a lower temperature equals lower rent.
The patent application places special emphasis on
preventing tenants from sabotaging or manipulating
the equipment. All windows, internal doors, and
the front door were fitted with sensors to minimise
heat loss through ventilation; when a window was
opened, all radiators in that room would shut off,
making it impossible to waste energy (or ventilate
the room and maintain the indoor temperature at
the same time). If the door to another room or set of
rooms was open, the radiators would shut down in
those spaces as well. The system could be coordi-
nated with the tenant’s daily schedule and could be
programmed to alert the emergency services if, for
instance, the tenant was at home but did not use the
bathroom door for more than twenty-four hours.?'
Technology was called upon to incentivise
tenants to conserve energy by enforcing certain
behaviours and individualising the group of tenants
who had previously constituted a collective with a
common relationship to the landlord. Termax was
installed in 284 flats, and the experiment ended in
something of a disaster. Frustrated by the system’s

inflexibility, a large portion of the tenants rebelled
against the system, sabotaging the equipment by
cutting the wire that linked the thermostat and the
radiator valve, discreetly reclaiming control of the
temperature in their flats.® Here, the system was
clearly imposed on tenants who found the system
oppressive — effectively, the system punished them
for seeking fresh air, and the landlord assumed a
somewhat paternalistic, mistrustful role. The goal of
preventing the system from being abused by indi-
viduals fits well with the general discussion about
and nascent neoliberal re-modelling of the welfare
state, placing responsibility with the individual
rather than the collective. Technology, then, was
introduced to curb abuse. The same politics of indi-
vidual metering, and the same rhetoric, returns in
many later projects with similar ambitions.

Here, one might emphasise the individualisation
of the tenant. In the past, tenants were addressed
as members of a collective. Rent negotiation,
for instance, is a collective procedure. Termax
produced a situation in which each tenant negoti-
ated separately by setting a comfort temperature;
the tenant-landlord relationship becomes individual;
the tenant is no longer integrated in the tenant
collective.® The act of sabotage could possibly also
be read as a way of resisting this process.

Stage two: 1999-2000

Individual metering seemed less urgent when
energy prices stabilised in the 1980s. Toward the
end of the decade, deregulation and privatisation
became central themes in both housing policy and
building services, and this development continued
through a housing market crash in the early 1990s.34
Electricity, telecommunications, media, and housing
became markets rather than state-provided infra-
structure, and the number of personal computers
multiplied exponentially during the IT-boom.
Following general trends of dismantling welfare
state housing and replacing it with a more market-
oriented condition, the tenant was no longer seen

as a tenant, but as a customer. The assumption was



that this customer, if properly informed, would make
rational decisions about, for instance, their energy
consumption. Consequently, the smart housing
projects of this time sought to inform customers
and provide them with a wall-mounted control panel
where they could follow their own energy, heat, and
hot water consumption and compare it to previous
usage.

The combination of these and other factors
led to many smart housing renovations being
initiated in the years up to the turn of the millen-
nium in various cities and towns around Sweden,
including Gavle, Skovde, Landskrona, Malmg,
Uppsala, Stockholm and Gothenburg.®® One promi-
nent example was owned by Poseidon and located
in Gothenburg (as had been the case for Termax).
The IT-house (IT-huset) was part of the renovation
of a run-down and stigmatised housing estate in
Hogsbohdjd in 1999-2000. [Fig. 2] When the estate
was renovated, the public housing corporation dedi-
cated one building containing thirty-seven flats as a
testbed for technology. A central aim was to counter
the stigmatisation of the estate with this flagship
housing project, and as a result, to attract new
tenants to the area.* Smart housing was presented
as desirable, and the technology was — at least to
an extent — designed to make tenants’ lives easier,
much like smart home technology. Enthusiastic
tenants welcomed reporters from the local press
to show off their flats.®” While the renovation itself
was not controversial, its effects were considered
more problematic. The building’s previous tenants
were relocated to other flats in the estate, while
the IT-house was populated with younger, more
tech-savvy tenants who worked in the IT-industry.3®
Futurism, it seemed, should be a quality of tenants
as well.

The building’s smart systems included a lift that
would be summoned when a tenant opened their
front door, communication systems with the land-
lord, a noticeboard for the tenants, a digital booking
system for the laundry room, the sauna, and so
on, a video-doorbell that would photograph people

ringing the doorbell of the flat (and save the images),
and more. The new tenants in their state-of-the-art
flats could also adjust the comfort temperature in
different rooms using the internet, and they were
charged for the comfort temperature.®*® Upon moving
in, tenants were educated in how to use the system
and how to save energy. The system had several
unwanted side effects, for instance, heat leakage
from neighbouring flats would raise energy bills,
as would warmth emitted by computers, as tenants
then would pay both for the electricity for running
the computer and the heat it generated.*® It wasn'’t
until the end of the first year that the most problem-
atic aspect emerged: when Poseidon calculated the
average indoor temperature in its housing stock, it
emerged that average temperature in the IT-house,
with its informed consumers, was 0.8°C higher than
the housing stock average.*!

The project is interesting for several reasons.
One is that the project actively sought to combine
the two narratives of smart buildings: the resident-
oriented and the landlord-oriented. For a short time,
these two smart housing narratives became almost
indistinguishable. The aim was to attract a wealthier
social group to the area, following an ethos that was
popular at the time: design not for the tenants you
have, but for the tenants you want. The house was
packed to the brim with markers of exceptionalism
and services unavailable to other tenants, from live-
feed cameras of the parking garage and two daily
mail deliveries during which tenants could purchase
stamps directly from the mail carrier. As resident-
centric as it was portrayed, this customer-oriented
system still permitted the public housing corporation
to retain total control. Supplying volumes of data to
an external corporation with whom one has entered
into a contract for this specific reason — a contract
that can, importantly, be terminated — is fundamen-
tally different from one’s landlord, on whom one
depends for a dwelling, collecting this data; it brings
the landlord into one’s life in ways that have thus far
not been problematised in critical discourse.



Fig. 1: Sven Hedly shows off the Termax system. Originally published in Géteborgsposten, 22 May 1984. Photo:
Christian Tyre.

Fig. 2: A tenant shows the IT-cabinet in the IT-house in Hogsbohdjd, Gothenburg. Originally published in GT on 16
September 2000. Photo: Tommy Holl.



Stage three: 2007-2009

In the aftermath of the IT-crash of 2000, anything
labelled ‘smart’ was ridiculed. Public opinion had it
that the era of smart was over.“2 However, only a
few years passed until the next generation of smart
housing was presented, if with less fanfare than
before. In 2007, the Gothenburg-based company
Manodo launched the Sbox, a touchscreen panel
that promised to significantly lower energy consump-
tion, to be fitted in a wall of a rented flat. [Fig. 3]

The previous generation of smart housing had
overestimated how rational and sensitive to cost
tenants would be when recorded information is the
only motivating factor. Sbox started to introduce
educational features, nudges to change tenant
behaviour. Among other functions, the Sbox panel
displayed electricity, heat and hot water consump-
tion, and it assigned ‘smiley’ or ‘frownie’ icons
depending on whether the tenant had remained
within or exceeded their target consumption and
on their consumption performance over time.
[Fig. 4] Target levels were set in relation to the envi-
ronmental footprint. Making the tenant a rational
consumer by not only showing their consumption
but also evaluating their performance was a minor
modification of earlier attempts.

Like the service building of the previous genera-
tion, the new system primarily aided landlords in
transferring the cost of heating and hot water to indi-
vidual consumers. Like Termax, Sbox was part of
an independently developed technological system
marketed to landlords and housing managers rather
than homeowners or tenants. Also, like Termax,
the system was poised for expansion; it could, for
example, be fitted with an alarm that would notify
caretakers if there was no movement in an occupied
flat. The built-in microphone could put the tenant in
contact with the landlord or the neighbours. It also
permitted local businesses to advertise products
directly to local Sboxes (in tenants’ homes).*®

The Sbox was tested in eighteen flats in Vallingby
and in sixteen flats in Kortedala, Gothenburg. The
outcome of these tests remains unclear.* After a

trial year, a Vallingby resident was interviewed by a
technology magazine. He expressed mild curiosity
about the functions but noted that he did not really
need them and could not imagine paying for them,
although he did think that they might potentially be of
use to someone else.* Bostadsbolaget, the public
housing corporation that owned the Gothenburg
flats, purportedly planned to expand installations of
the Sbox to other areas.*® In response to a request
for further information, Bostadsbolaget replied that
no evaluation existed, that the Sboxes in Kortedala
had been removed, and that they were unlikely to
be implemented elsewhere.*’

Sbox extended the
tenants’ flats, with a different focus than Poseidon’s

landlord’s reach into

customer-centred approach in  Hogsbohdjd.
Arguably, Sbox entailed a return to management-
oriented smart housing while on the surface
resembling a consumer-oriented system-— although

it is admittedly difficult to draw any clear border.

Stage four: 2011-2013

After Sbox, smart housing projects shifted from
landlords to utility companies developing smart
grids designed to extend all the way from the
power plant to the appliances in tenants’ homes.
The smart grid has two aims: to extend power
production to new entities, such as buildings with
photovoltaic cells, which can become small-scale
power plants, and to distribute system loads evenly
across the day — so-called load shifting — to smooth
out peaks and valleys in the demand for electricity
and avoid overcapacity in the power grid.*® In prac-
tice, this would mean a far-reaching coordination
of every link in that chain, from the powerplant via
the building to the tenant’s dishwasher, so that
it runs when the energy load is low. The tenant’s
relationship to the power company is mediated via
the landlord, who oversees the building’s energy
production and consumption. The smart grid, in
other words, connects city, building, and home. In
Sweden, the first smart grid experiment was a multi-
stage project running from 2009—2018 dubbed the



Fig. 3: Manodo deputy CEO Johan Strakander presents the Sbox. Originally published in Dagens Industri, 13 December
2007. Photo: Marie Ullnert.

Fig. 4: Sbox in use in Vallingby. The smiley indicates whether the tenant has been good or bad. Originally published in
M3, 15 December 2009.



Active House.*® For the system to work along the
entire chain, appliances in tenants’ flats had to be
updated to smart appliances that can compensate
the system loads, and tenants would find them-
selves in smart homes over which they had very
limited control. The technology is similar to that in
the smart home, but again, it is not installed for the
resident’s convenience.

The smart grid concept was developed for
the green flagship development Stockholm Royal
Seaport.®® The group of actors behind the project
sought to test the smart solutions in one thoroughly
equipped rental flat in the area, complete with appli-
ances developed for the purpose by Electrolux.
The project group advertised for volunteer families
through a leaflet with a familiar call: ‘Try living in the
future now!” The conditions involved living in the flat
for a period of two years (2013-2015) and paying
partially subsidised rent for the duration of the
experiment. A family of four was selected, and they
embarked on their real-life experiment as pioneers
with high expectations.®" [Fig. 5] The results were
underwhelming, bordering on the farcical. The
project was abandoned after six months, when the
family had lowered their monthly energy consump-
tion by only 2.5 per cent and saved a total of 74
SEK, approximately €7.52 The family reported that
the house was ‘active’ in unexpected ways, remi-
niscent of the kitchen scene in Mon Oncle: the oven
was connected to motion sensors and turned off
when one left the room, so that one family member
had to remain in the kitchen and in motion in order
for the oven to work; the system’s ‘away’ switch
erased all settings on all electronic equipment of its
own accord, and so on. Altogether, these strange
malfunctions made life difficult for the inhabitants,
who had to adapt their lives to appease the unex-
pected whims of the smart technology.

The Active House employed technologies that
resembled smart home technologies, but control
of data and of functions were removed from the
tenant, and the technological nightmare of pop
cultural portrayals were suddenly very close. Smart

housing, again, seems more concerned with disci-
plining the tenant than with liberating them from
chores and unnecessary costs. Even if this is a
highly specific case, it is worth noting that the tenant
here becomes increasingly dependent not only on
the landlord, but also on the landlord’s business
partners, a relationship over which the tenant does
not necessarily have direct influence if the project is
implemented on a larger scale.

Stage five: 2015-2017

The Active House is enabled by digital technology
and smart equipment integrated into one smart
home system, used to create awareness and ulti-
mately behavioural change for a more comfortable
and sustainable way of life.%

A second, expanded phase of the Active House
was initiated in 2015, also in Stockholm Royal
Seaport. A special interface, the Tingco panel, was
developed and mounted in the hallway of each flat.
Via the panel, residents could monitor their elec-
tricity, hot water and heat consumption.® It also
allowed residents to change the temperature and
adjust the lighting in the flat. A promotional video
for the project shows the male resident cannily
lowering both lights and temperature in his flat in
preparing to receive a female dining companion.%
[Fig. 6] The panel was not only marketed primarily
to male users, residents participating in the tests
also perceived it as a distinctly male gadget.% In
this sense, it reproduced the gender bias that femi-
nist scholars have critiqued for over thirty years.5
The project specifically targeted affluent, educated
residents, and the logic was that they were likely
early adopters and were savvy enough to engage
with the technology. The panels were introduced
in 154 households in new-build owned and rented
housing for the duration of 2017.%8 Anders Nilsson,
a researcher involved in the project, explains that
residents were recruited for the trial by the prop-
erty developer or property managers, and tenants
embarked on the limited trial upon signing the
contract for the flat.*®



Sank temperaturen i lagenheten

Fig. 5: The test family in the first phase of The Active House. Originally published in Dagens Nyheter, 21 March 2013.
Photo: Lars Lindqvist.
Fig. 6: Still from Smart Energy City; the protagonist buttoning up his shirt before of the arrival of his date. The caption

reads: ‘Lower the temperature in your flat'. The Tingco panel is visible, out of focus, on the left.



Results were mixed. There was a mean value
decrease of 10 per cent in electricity consump-
tion, while mean value hot water consumption
increased by 18 per cent compared to a control
group.® Nilsson notes that these results would not
necessarily be stable over time, as novelty value
had contributed to augmented use, nor would the
results be transferrable to any other setting, as the
target group had been selected to have maximum
impact. Some households did save energy,
primarily singles and couples, whereas fami-
lies’ energy footprint increased. The researchers
involved in the project set up two different groups:
one was incentivised by reduced costs, and the
other was encouraged to live more sustainably.
Neither group seemed to reduce their consump-
tion in any substantial way; however, on average,
the group incentivised by lower costs saved slightly
more than those motivated by ethical concerns.®
The test was discontinued at the end of the testing
period due to a lack of interest from the residents.

A second installation of Tingco panels took
place around the same time in fifty-four flats in Valla
torg, an existing run-down housing estate owned by
a public housing corporation in southern Stockholm
in 2017.%2 This was part of the EU-funded
programme Grow Smarter, for which Stockholm
was a ‘lighthouse city’.®® The flats were part of a
larger refurbishment of the council estate in which
some three hundred flats, mostly inhabited by
middle-aged and elderly tenants, were refurbished.
The refurbishment led to significant rent increases
in the existing housing stock, and tenants formed
a protest movement where they occupied a local
building to organise their resistance to the refur-
bishment.®* The Tingco panels installed here, along
with other smart systems — including the weighing
and documentation of each flat's household waste
— were put in place despite the very loud protests
of tenants. The project was ultimately discontinued
due to tenants’ resistance.®® When asked, some
tenants said they had thrown away the Tingco
device as they saw no point to it.

In the different approaches between the flag-
ship development and the existing public housing,
a difference between smart housing and the smart
home clearly emerges. When housing goes smart,
it tends to reinforce social inequality. What is intro-
duced as an interesting gadget for one social group
can be understood as a means of surveillance and
a tool to raise rents and motivate renoviction by
another. Smart housing, in this sense, is far from
equal.

Conclusions

Before moving on to my conclusions, | would like to
repeat that this article is by no means an exhaus-
tive list of smart housing projects in Sweden. For
different reasons, | have omitted several projects:
IT-BO (Véllingby & Landskrona, 1993-1999),
Diligensen (Gavle, 2000), Vallgossen (Stockholm,
2000), Ringblomman (Stockholm, 2001), BO-IT
(Skévde, 2001), Tango (Malmd, 2001), and Sverre
(Uppsala, 2001), to name a few. | have also omitted
projects directly aimed at digitalising assisted living,
which is a field of research closely related to smart
housing. In this article, | have favoured projects
focused on changing the role of the landlord, and
on the transformation of the relationship between
tenant and landlord.

What conclusions, then, can be drawn from the
projects analysed in this article? What do they tell
us about the digitalisation of the dwelling? The first
thing to note is that smart housing differs in kind from
the smart home, even if the technologies involved
are closely related. By moving choice and, to a
varying degree, control from the tenant to the land-
lord (or power supplier), smart technology changes
the relationship between tenant and landlord and
transgresses the boundaries of the home. While
smart home technologies, like digital assistants or
smart phones, divulge one’s private information to a
corporation, that is the individual’s choice. In smart
housing, one’s landlord and their tech partners
acquire real-time information about one’s habits in
an imposed transgression of the sovereignty of the



home. The issue of privacy issue is thus fundamen-
tally different in smart housing than in discussions
of the smart home. The outcome where a landlord’s
power supplier can monitor an individual’s activi-
ties at home seems especially dystopian in times
of geopolitical upheaval where government-owned
multi-national power companies function as exten-
sions of the nation states behind them.

A second conclusion is that the digitalisation of
the dwelling is a multi-faceted process with different
actors starting out with different aims and motives.
We are better served by approaching the digitalisa-
tion of the dwelling not as a single process, but as
several digitalisations converging on the dwelling
from different directions. Where the smart home
serves the homeowner or tenant, smart housing
concerns a range of different actors whose interests
intersect in the multi-household residential building.
This adds layers of complexity to the digital dwelling
as it is now and will be developed in the future,
introducing new alliances and new relationships
between actors in the construction and manage-
ment of multi-household residential buildings.

Third, the sequence of smart housing projects
in renovations of 1960s housing blocks shows that
smart housing remains controversial. As soon as
ambitions exceed the bounds of a limited experi-
ment, tenants have resisted the implementation of
smart technology, from sabotage through cutting
the wires of the Termax thermostat to the squatting
of buildings by tenants to protest the upgrading of
their homes in Valla torg some thirty years later.
It is fair to suggest that tenants generally do not
share their landlords’ vision of smart housing. The
digitalisation of the dwelling may be optional for the
homeowner, but it is mandatory for the tenant and is
often installed against their explicit wishes.

A fourth point to note is the repeated failure
to generate the desired behavioural change in
tenants. The emphasis on innovation in the field of
anything smart, where the focus is on the future,
means that there is an active failure to learn from
previous attempts to approach similar problems.

As Junestrand and Keijer noted some twenty-five
years ago, the problem is not the technology, but
that the products and solutions need to connect
with the end-users, here the tenants, who often find
themselves in the shadow of the technology used
and unable to affect it.®

A fifth conclusion is that digitalisations of the
dwelling differ in its application among different
social groups, not only in terms of whether installa-
tion is voluntary or not, but also in that the installed
equipment serves different purposes. Where the
smart home is intended for the homeowner and
designed to make their everyday life more efficient
and leisurely, smart housing more often aims to
optimise housing management and by extension,
tenants’ interaction with the building’s infrastruc-
ture. On the rare occasion that a smart housing
solution is introduced in a co-op-owned flat or an
upmarket rental, the approach is softer, participa-
tion voluntary and presented as an experiment for
a limited time, rather than a permanent fixture; the
different ways of introducing the Tingco panels in
the affluent Stockholm Royal Seaport and the run-
down housing blocks around Valla torg illustrate
this. In this sense, there are different digitalisations
for different socio-economical groups that mean
different things. Digitalisation offers the home-
owner convenience and leisure, and surveillance is
a hypothetical risk, while the tenant comes under
direct surveillance, often by their own landlord,
and is in many cases expected to live their life in
specific ways. In the first case, personal data is
used to sell the homeowner things, in the second, it
is employed to (micro)manage the life of the tenant.
This type of micromanagement echoes the control
of Amazon’s warehouse workers and workers in the
gig-economy at large, and as a development, it is
permeating more workplaces and home offices in
the post-pandemic world.®” Perhaps the future of the
digital dwelling is more about learning to appease
motion sensors than the vision of a homeowner of
the future luxuriating in their smart home.
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