


1	 Introduction

There	is	no	silver	bullet	to	solve	ecological	
problems,	nor	any	single	answer	to	how	people	
should	live	—	and	yet,	we	must	seek	new	ways	to	
think	and	act	in	light	of	environmental	challenges.	
This	is	the	issue	at	stake	for	design	today.	
	 Design	has	historically	been	employed	in	
service	to	expanding	industrial	production	and	
consumer	culture	—	perhaps	it	is	no	wonder	that	
design	has	often	been	seen	as	part	of	the	problem	
within	sustainability	discourse.	On	the	defensive,	
much	has	been	done	to	reposition	design	as	part	
of	the	solution,	for	example,	through	design	roles	in	
reforming	production	and	reducing	consumption.	
Sustainability,	however,	requires	fundamentally	
rethinking	the	organization	of	everyday	life	in	terms	
such	as	ecological	complexity,	social	responsibility	
and	risky	futures.	A	role	for	design	in	this	is	to	
question	the	status	quo,	to	critically	reframe	the	
issues	at	hand	by	materializing	alternatives	within	
the	here	and	now.	Such	a	role	for	design	increases	
its	agency	within	social	processes,	in	which	the	
materials	and	methods	of	design	mobilize	critical	
reflection	and	influence	public	discourse.
	 Critical	approaches	are	concerned	with	
finding	problems	and	formulating	questions	within	
design	and	within	society.	Design,	amended	as	
‘critical’,	may	query	production	and	consumption,	
social	structures	and	norms.	Critical	practices	of	
design	do	not	produce	the	traditional	‘objects’	of	
design,	intended	to	be	built	or	lived	in,	industrially	
produced	or	mass-consumed.	As	in	‘paper	
architecture’,	for	example,	the	object	might	be	a	
conceptual	space,	in	which	the	status	quo	may	
be	materialized,	debated	and	reimagined.	Such	
practices	are	deeply	rooted	in	design	skills,	
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processes	and	materiality	—	conceptual	spaces	
must	be	carefully	crafted	to	bring	alternatives		
and	futures	to	life.	To	make	these	matter	within	the	
present,	arenas	for	critical	discourse	and	cultural	
imaginaries	must	be	designed.	This	might	sound	
like	art,	activism	or	sci-fi	(or,	at	least,	not	design	
as	it	has	been	institutionalized	in	museums,	
magazines	and	shops)	though	a	geneology	of	
precedents	may	be	traced	through	avant-garde	
and	counter-design	movements.	Such	practices	
practices	provide	vivid	reformulations	—	and	
urgently	needed	visions	—	of	what	design	could		
be	and	what	society	could	look	like.	
	 ‘Switch!’	is	an	attempt	to	create	a	space	for	
reflecting	upon	the	current	status	and	strategies	
within	design	discourse	concerning	sustainability	
and	environmentalism.	Evading	design	genres	of	
greenwashing	and	eco-horror,	future	utopias	and	
dystopias,	we	have	been	attempting	to	raise	more	
fundamental	questions.	We	ask,	for	example,	how	
does	design	mediate	people’s	access	to	nature		
and	control	over	resources?	What	kinds	of	futures	
—	or	who’s	—	do	we	assume,	desire	and	determine	
by	design?	How	are	environmental	experiences,	
risks	and	values	made	visible	in	everyday	life?		
In	our	work,	we	investigate	design	as	giving	form		
to	alternative	and	future	ways	of	everyday	life.		
Design	becomes	an	arena	for	engaging	others	
in	the	ecological	and	political	dimensions	of	
sustainable	development.	
	 We	locate	critical	reflection	on	such	
questions	within	design	—	as	practice-based	
research	that	produces	criticism	not	only	of,	but	
through,	design.	In	this,	we	are	also	grappling	with		
a	range	of	further	questions	material	to	design.	
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How	can	processes	of	design	making,	prototyping	
and	exhibiting	become	arenas	for	debating	
sustainability?	What	kinds	of	concepts	and	
methods	do	we	bring	to	sustainability	as	designers,	
and	how	do	we	learn	from	and	engage	with	other		
disciplines?	In	what	ways	can	we	combine	critique		
and	proposition,	theory	and	practice,	within	design?		
This	book	embodies	our	inquiry	as	the	story	of	
Switch!,	a	design	research	program	carried	out	
since	2008	by	an	international	team	of	designers,	
artists,	architects,	computer	and	social	scientists	
at	the	Interactive	Institute	in	Sweden.
	 Switch!	queries	energy	consumption	in	
everyday	life.	We	investigate	energy	within	the	
multiple	technical,	material	and	social	systems	
—	or	ecologies	—	that	comprise	everyday	life.	
Through	the	intervention	of	designs	that	disrupt	
existing	—	and	introduce	new	—	values	within	
particular	sites	and	situations,	our	aim	is	to	
influence	the	perception	of	energy	within	a	given	
ecology.	Design	includes	concepts,	visualizations,	
scenarios	and	prototypes,	at	the	scale	of	products,	
architecture	and	urbanism.	These	become	vehicles		
for	critical	reflection	in	public	forums,	contexts		
of	consumption	and	among	stakeholders	in	
design,	planning	and	policy-making.	In	this	way,	
we	explore	the	agency	of	design	in	crafting		
and	staging	alternatives	within	everyday	life,		
consumer	culture	and	environmental	discourse.	
	 Through	a	series	of	collaborative	and	
experimental	processes,	Switch!	has	been	built		
up	out	of	six	projects:	
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Energy	Futures	draws	on	futures	studies	to	develop	
critical	designs	for	transitioning	sub/urban	cultures	
to	far-future	scenarios,	staged	as	a	participatory	
event	with	experts	and	decision-makers.

3Ecologies	develops	interactive	visualizations		
of	the	ecological	complexity	of	product	lifecycles	
—	and	makes	tangible	the	futures	produced	by	
choices	made	design	and	consumption.

As	an	interface	for	sharing	and	learning	about	
energy	consumption,	Green	Memes	turns	the		
‘hard	data’	from	smart	grids	into	‘soft	power’		
within	social	networks	and	local	sites.	

Accompanying	transitions	in	energy	consumption	
within	families,	Telltale	is	a	piece	of	furniture	that	
collects	traces	of	energy	(mis)use	through	surface	
and	structural	(de)formation.	

In	a	series	of	design	sketches	used	as	props	in	
participatory	workshops,	Ab|Norm	queries	norms	
of	energy	design	and	use	in	the	public	realm.	

Symbiots	speculates	on	competition	for	limited	
resources,	portraying	an	alternative	natural	order	
in	localities	through	fine	art	photography	and	
discussions	with	neighborhood	residents.	

The	contexts	and	motivations	for	this	work	are	
discussed	in	the	Explanation,	along	with	the	
research	themes	‘energy	ecologies’	and	‘critical	
practices’.	The	project	set-up	and	contributors		
are	also	described.
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Based on energy forecasts and social 
trends drawn from futures studies, 
‘Energy Futures’ revisits familiar  
urban and domestic artifacts in light  
of potentially emerging behaviors,  
beliefs and politics. Countering both  
the incremental reforms of user-centered  
design and the utopias and dystopias  
of visionary architecture, the project  
investigates the design of transitions  
between the familiar now and extreme  
futures. The project takes the form of  
fictional scenarios in which a series of 
redesigned artifacts (fore)tell stories  
of transformed lifestyles and urban life.  
Presented as a (super)fictive reality,  
Energy Futures operates as a platform  
for hosting a debate with stakeholders  
about probable and preferred futures  
of electricity consumption.
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Projecting 
futures of  
energy use

Energy Futures explores alternative methods for 
projecting possible futures. In part, this developed as a 
reaction to the incremental change typically promoted 
by user-centered design approaches to sustainability, 
which tend to perpetuate existing ideas and values, and 
marketing-led approaches, which typically advocate small 
actions and green consumerism without accounting for 
larger-scale and longer-term consequences. However, 
environmentalists articulate the need for rapid and radical 
change, which is already taking place in many parts of 
the world. Further, we have been inspired by instances of 
what might be called ‘radical incrementalism’, or change 
movements arising from diverse and local responses to 
extreme or adverse conditions. 
 Today, the fiscal and technical futures of energy  
are hot topics in fields such as economics and engineering. 
Indeed, we need only look to recent tipping points in fuel  
cost to see an explosion of emerging behavioral and cultural  
effects. This exposes the extent to which people might be  
prompted to change, to reevaluate the arrangement of 
homes and cities, to adjust daily habits and consumer 
lifestyles, and to develop new social formations for coping 
with transitions to new ways of life. 
 We started Energy Futures by adapting some 
methods from futures studies in order to open up new 
ways of identifying and imagining the potentials for 
such change. Based on methods such as ‘environmental 
scanning’, we started by spotting trends in perceptions 
and behaviors around energy. This involved a search of 
secondary sources to collect information about such trends 
and an organizational practice of identifying, analyzing 
and mapping trends in relation to one another. 
 For example, we collected examples of consumer 
and (sub)cultural reactions to rising fuel costs and 
examined forecasts of energy futures and tipping points 
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by economists and scientists. Based on our collected 
documentation of today’s trends and future scenarios, 
we also began to identify and discuss issues that seemed 
to influence perceptions and behaviors. Changes in 
contextual factors surfaced, such as cost and economy, 
governmental rhetoric and policy, individual and collective 
values, consumer information and communication, 
technology and media developments, emerging products 
and services, etc. 
 While we had intended to pick one topic to pursue, we 
discovered that it was the relation among multiple trends 
and forecasts, and the combination of issues involved, that 
seemed to point to substantial potentials for wider change. 
Choosing one, or proposing a new one, seemed only to 
reduce or deny competing or complementary trends and 
the wider range of issues involved. 
 Instead, we decided to pursue three directions — 
which we called Fuel Costs Rise, 2000 Watt Diet and 
Rolling Blackouts. Each was extrapolated as a scenario 
from real-life examples, framed in order to develop 
different sets of the issues identified. Each was elaborated  
in terms of contextual factors, including societal, political 
and material/technical implications. In terms of futures 
studies, this might be seen in relation to methods for 
exploring trends in ‘exploratory forecasting’.
 These scenarios allowed us to frame complex issues 
without over-simplification, as well as to point to potential 
implications that were both speculative and specific. 
While we were already starting to imagine possible design 
directions, we wanted to further anchor the scenarios 
in socio-cultural terms before shifting to the technical 
and material terms of design. To do this, we developed a 
method we called ‘real fiction’ for playing out what the 
scenarios could mean for different people. This was based 
on a combination of techniques from user-centered design 
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(personas), market research (values modes) and personal 
interviews with friends and family. 
 Adam, Antoine and Anna were three different 
characters developed to be both real and familiar as well 
as diverse and generalizable. To bring these characters 
to life, we created a game-like structure based on role-
plays of each scenario. We also introduced situations 
related to common issues in sustainable development, 
which we named ‘foot-in-the-door’, ‘rebound effect’ and 
‘what you say (versus) do’. Combining characters as roles 
and situations as plot points, we played out the scenarios 
exploring both short-term reactions and long-term 
adaptations. This allowed us to imagine diverse energy 
futures in a rich and elaborate way — wider contextual 
issues could be raised and debated from the plural 
viewpoints of the characters. 
 This series of methods allowed us to gain a rapid 
understanding of a wide range of developments and issues, 
as well as to begin to locate more concrete potentials for 
interventions. While the scanning activity seemed to 
open up for complexity and contradition, we could start 
to empathize in a more personal way with different views 
through the ‘real fiction’ method even as the game-play 
started to locate evocative sites, situations and artifacts.



• Fuel Costs Rise 
...above a critical threshold. Everything  
becomes more costly, and travel is 
prohibitively expensive. Issues: new work 
week, class and gendered commuting 
patterns, short-haul travel, holiday 
planning.

• 2000 Watt Diet
Average per capita energy consumption 
is 2000W globally — but 6000W in Europe. 
Governments support a ‘diet’ scheme —  
citizens gain rights through cooperation.  
Issues: local power and collective 
bargaining, location-based contracts  
and personal allowances.

• Rolling Blackouts
Demand for electricity outstrips supply 
— electricity is rationed by district and 
time zone. Issues: freeloading and 
corruption, lifestyle corridors and 
incentive zoning, dark tourism and  
slow-lane living. 
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Design has long played a role in future speculation. For 
example, the ‘concept car’, ‘future city’ and ‘ideal home’ 
are genres displayed in trade shows and world expositions, 
typically envisioning a future that affirms the premises of 
certain ways of life, social ideals and new technologies. In 
science fiction and popular media visions of environmental 
and planetary futures, design might illustrate a darker and 
even a disastrous view. Whether utopic or dystopic, design 
gives form to persuasive ‘visions of the future’. Typically 
bound into larger projects with a more or less overt 
function to advertise or entertain, such visions operate  
to persuade or dissuade an audience about a specific set  
of ideas or ideals. 
 In such terms, concept design and visionary 
architecture have the potential to operate in ways not 
unlike the forecasts and scenarios produced within the 
field of futures studies. In addition to common applications 
(such as retirement planning, city development or 
corporate strategy), futures studies can also take issue 
with the way things are, mapping out the potentially 
radical implications of climate change, global conflicts, 
consumption trends and grassroots movements. Instead 
of accurate predictions or complete descriptions, forecasts 
and scenarios often articulate multiple, competing and 
extreme futures — in order to situate a discussion, in the 
present, about what is possible, preferable or desirable. 
 In Energy Futures, we were interested in how design 
might operate more along the lines of methods in futures 
studies. In this way, we wanted to move away from the 
tendency of designed visions of the future to be ‘one-liners’ 
— simplistic statements intended to shock or sell, or select 
narratives suppressing real-life complexity and diversity. 
We were also critcial of how such visions tend to operate in 
sustainable design — both eco-topia and eco-horror genres 
paint a picture of the future, but without any discussion of 

Proposing 
designs for 
transition
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what it would be like live in it or what it would take to get 
there. We took possible energy futures, including extremes 
and far-futures as a point of departure. But, as we moved 
on to design, we focused on what might happen in the 
transition between now and then. 
 How might responses look in different places and 
among diverse groups? What kinds of adaptations 
and disruptions might appear? How might artifacts, 
technologies, services, policies, procedures, habits and 
traditions take shape along the way? These questions 
framed our design brief — situating and articulating 
transitions to possible futures.
 In relation to our three scenarios, we developed 
many design concepts located along potential paths for 
transitioning to such futures. Combining forecasting 
with backcasting methods, we created a rough map 
and timeline for locating the concepts in relation to one 
another, and to different situations and temporal scales. 
 From among these design concepts, we selected five to 
elaborate further. These were developed both as artifacts 
and as stories, in which the artifacts were embedded. For 
us, this was essential to escape the one-liner, to bring static 
images and still-life models alive. While, on one hand, 
the stories were told in terms of a specific place or person, 
they also were intended to stand for larger projections of 
possible evolutions in belief and behavior and possible 
transformations in local material and technical systems. 
Each concept was developed as a set of physical and 
communication materials, intended to evoke a sort of  
real-life fiction about Energy Futures.
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Socket Bombs

“Socket Bombing is direct action 
performed as a protest against excessive 
electricity consumption. It involves 
purposefully causing a short circuit in  
a building’s electrical mains or light 
sockets. Consisting only of cheap and 
rewired electrical hardware and timers, 
socket bombs are typically planted to 
target supermarkets, chain stores and 
corporations. Incidents have been 
reported in London, Paris, Istanbul and 
Stockholm. One group managed to cut  
the power to the majority of shops in 
Kista Galleria in Sweden on the 6th of 
September 2008.”
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Energy Forecast Report

“And now for the Power Forecast. This 
afternoon, we’ll see some bright sun of 
about 80W per square meter for around  
3 hours, so it’ll be a great time to get 
those appliances working. Things get a 
bit dimmer towards the weekend with only 
about 46W per square meter penetrating 
the clouds, so plan for a quieter Sunday. 
If you’ve got the big family lunch planned, 
you’ll have to use dirty power, I’m afraid, 
as there also won’t be much wind.”
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Voluntary Blackouts

“Before, we were living in a kind of fast-
forward dream world — our senses 
constantly assaulted by all the usual  
so-called ‘modern conveniences’ — 
everything wanted our attention. We didn’t  
know it, but we just didn’t have time to 
think. Then, the power went out for a  
week, and we found we preferred it. So  
we decided to move to a Blackout Zone 
that has electricity for only one hour in 
the evening. Now, we get more sleep, we 
spend more time together, we’re calmer 
— it saved our family life!”
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Umbilical Cord

“At last! Energy Independence and  
Great Looks from just one mildly invasive 
procedure! Today, there’s no need to 
store the excess energy from food as 
unsightly fat. The ‘Umbilicus’ updates our 
bodies for our 21st century environment. 
It contains friendly bacteria, engineered 
to metabolize fats and lipids into electrical  
energy — power for the devices we rely 
on for our work and play. Eat, drink and 
be merry — knowing that your body is 
putting those calories to work!”
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Future Tradition

“Today, we celebrate our penance. Today 
we mustn’t use power. We know we’re not 
perfect, but we keep on trying. So we wrap  
our needy objects to resist temptation! 
And we gather outside and together turn 
the sky red!”
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Performing  
energy 
futures

The design concepts were not intended as ends in 
themselves, but for staging discussions with stakeholders 
about potential energy futures in the here and now. For 
such purposes, we developed methods to frame and 
stage such a discussion, inspired by workshop and game 
methods from participatory design and futures studies as 
well as by relational and performative techniques in art. 
 Since we were interested in opening up, rather than 
resolving or closing options, we felt it was important to let 
the diverse design concepts co-exist. However, in order 
that the concepts might speak for themselves, we created 
a meta-narrative, or (super)fiction, about living within 
the potential futures. We developed this as a script for a 
performance, in which stakeholders themselves discover 
the concepts and discuss the futures. So far, we have 
staged one ‘opening’ performance in a gallery. Reversing 
expectations about openings and exhibits typical in such  
a setting, this exhibition unfolds over time and depends 
upon the visitors’ actions. Those of us behind the creation 
and curation of the project were mostly absent.
 These were tactics intended to invite — and require — 
participation in interpreting and making sense of these  
strangely familiar Energy Futures. We wanted to stage a  
situation in which people might examine their assumptions, 
discuss alternatives and declare their objectives.
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The doors open at 18:00. The gallery is empty and bare  
— but drinks are served, visitors begin to gather and meet.  
By invitation only, the visitors include designers, architects, 
educators, engineers and historians. After some time, 
they begin to look around for the organizers, to wonder 
whether this is, in fact, an opening at all. A mobile phone 
rings — someone excuses themselves from a conversation 
to answer. Suddenly, everyone is reaching for their ringing 
or vibrating phone — they answer, and all of them hear the 
same greeting.

Hello!
Can everyone hear me OK? There’ll be time for questions at the 
end, but if you can’t hear me then please say so... Right! I know 
you were expecting an exhibition but, well, we’ve really just 
got research. That’s what’s in the case you can see there on the 
table... If you all go over there and open the case, you’ll see some 
envelopes and objects — I’ll tell you a little more about these.
 Energy Futures are closely linked to the looming future  
of climate change. 
 Usually, we see either eco-horror from a post-crash world  
or 3D renderings of bright new technologies for some sort of future 
eco-topia. We’ve tried to stay away from these extremes in our 
research. But, where technology is concerned, the future comes 
around quickly. In avoiding the extremes, perhaps we’ve not 
gone far enough? In fact, we found that most of the things we 
researched about energy futures already exist in one form  
or another. So, all we can do is present our findings...
 If you open envelopes 1 to 4... and get out and open the 
laptop with the number 5... These are ‘socket bombs’, made 
according to instructions we found on a website. The loops of 
wire cause a short-circuit, which causes the circuit breakers to 
trip, cutting the power to sockets in a building. The bombers 
use timers so they can get away — you can read about how 
they work on the laptop — just open a web browser and look 
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it up on Wikipedia. So, it seems that energy consumption is 
becoming politicized. Do they target institutions who use energy 
‘wastefully’, or those that buy their electricity from sources  
to which they object? Is it strange that access to electricity is  
so unguarded?
 We downloaded the next thing from YouTube — we had to 
get a friend to translate it into English, you can see the movie on 
the laptop labelled 7... In envelope 8, there’s something we found 
at the Clas Ohlson hardware store... 
 We printed these photos out from Flickr — someone’s 
wrapped all their electrical appliances at home. We tried it out 
and it’s quite fun — see the wrapped object 10 and 11, 12 and 
13... The wrapping is part of some sort of tradition, a kind of 
Earth Day — a reminder to not buy more unnecessary things, 
the things stay wrapped for the three months before Christmas, 
which is celebrated by unwrapping the things you already have. 
There’s apparently a story they tell the kids, about a Sun that 
gets jealous of all the electric lights and gizmos, and so they 
have to wrap them all up to stop the sun getting angry and hot. 
CAREFUL — Don’t pull the string as you get out object 12.  
It’s something for turning the sky red — I think that’s meant to 
be something about making the atmosphere visible. Read the 
label on the object out loud...
 If you open 14, you’ll see an example of a kind of sign that 
my aunt was telling me about. Planned blackouts are common  
in parts of the developing world to share the limited power 
available — why not live with such limits elsewhere? My aunt 
lives in Wellington (I’m half New Zealandish, did you know?), 
in some kind of new zone — there’s some snapshots she sent me  
in the envelope...
 In envelope 15, there’s something you can take home with 
you to ask your healthcare professional about. Will new and 
advanced technologies save us from our own bad habits?
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The suitcase contains a series of envelopes and objects, 
each labeled with a number. An absent guide speaks via  
a multi-party telephone call. Listening, the visitors unpack 
the suitcase, opening envelopes and spreading out the 
artifacts. They watch the YouTube videos and browse 
entries on Wikipedia. Further descriptions are provided in 
a booklet that refers to the numbered artifacts. Sometimes, 
these conflict with the personal account given over the 
phone; open-ended questions are inserted here and there  
as provocations. Visitors read different parts of the 
material out loud to one another and interpret things 
in different ways, occasionally erupting into a sort of 
improvised debate. A sort of ‘oral history’ builds up over 
time out of fragments, between and across multiple 
accounts and interpretations — ending up in another, 
collective discourse. 
 Over the course of an hour, the contents of the case 
have taken over the gallery space, an exhibition unpacked 
and arranged in the course of the phone call. Amongst 
themselves, the visitors have had to collaborate to unfold 
and make sense of these Energy Futures. Emerging along 
the way were a variety of intimate stories and personal 
opinions, as well as political issues and professional points 
of view. Eventually, three of the researchers, one of which 
was on the other end of the telephone call, come into the 
gallery. They mingle with the visitors, joining into local 
discussions around the artifacts and discussing how these 
energy futures might come to be — and what it might 
mean if they did. 
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Energy Futures is part of Switch!, a design research program at  
the Interactive Institute sponsored by the Swedish Energy Agency. 

Project team Ramia Mazé, Aude Messager, Thomas Thwaites,  
Basar Önal

Additional credit for photo on p.37 Johannes Tolk

Further reading Ramia Mazé and Basar Önal, “Hands on the 
Future,” in Proceedings of the Stockholm Futures Conference 
(Stockholm: unpublished, 2010).
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‘3Ecologies’	makes	visible	factors		
affecting	the	sustainability	of	consumer	
products.	Including	environmental,	
sociological	and	psychological	factors		
in	production	and	consumption,	
3Ecologies	challenges	prevalent	models		
of	sustainability	to	emphasize	human	
agency	and	consequences.	Sustainability	
is	mapped	over	time	—	as	histories	and	
potential	futures	of	products	—	through	
lifespan	and	extended	lifecycle(s).	Under	
development	as	an	open-source	internet	
application,	graphical	eco-labeling	scheme	
and	interactive	museum	installation,	
3Ecologies	develops	novel	techniques		
for	dynamic	information	visualization,	
interactive	story-telling	and	user	interaction.	
By	providing	a	long	view	upon	the	‘life’		
of	things	we	might	ordinarily	take	for	
granted,	the	project	aims	to	engage	a	
broad	audience	in	ecological	thinking.
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Modelling	
product		
sustainability

3Ecologies visualizes factors that impact the sustainability 
of durable and non-durable consumer goods. The 
production and consumption of goods such as clothing, 
furniture, toys, appliances, cars, food and packaging 
involves energy, chemicals, waste and emissions. In 
addition to the fact that industry is under increasing 
political directives and economic imperatives to consider 
such environmental factors, there is a substantial and 
increasing consumer demand for knowledge, choice 
and change. We must further understand and 
communicate about sustainability both in terms of  
the products that we make — and the decisions that  
we take as consumers. 
 There are several existing ways to model sustainability 
factors. For example, the ‘triple bottom line’ accounts 
for environmental factors as part of financial metrics; 
‘lifecycle assessment’ calculates variables in terms of 
raw materials, resources and emissions associated with 
consumer products, and; ‘blueprinting’ attempts to 
incorporate the value chains and information flows of 
businesses and institutions. Stemming from economic 
and environmental science, these models either tend to 
take schematic forms, such as process chains and matrix 
audits, or very complex statistical charts and quantitative 
graphs. Resulting abstraction and complexity, however, 
entails that their use is typically limited to engineers 
and managers, with only limited accessibility to design, 
marketing, consumers and the public. 
 3Ecologies is a response to rapidly growing interest 
in and demand for information about the environmental 
costs and consequences of consumer goods — and to 
the gap in the set of available tools (including both 
modeling techniques and visualization technologies) for 
communicating sustainability factors and actionable 
choices available to designers and consumers. 
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The project started with the development of two basic 
conceptual models, which can be applied to analyze, 
communicate and forecast discrete factors impacting  
upon the sustainability of a given artifact. 
 The first is based on the cyclical model common in 
‘lifecycle assessment’ and ‘cradle-to-grave’ thinking.  
This model plots key points along the path typically 
followed by a consumer product, from material sources in 
nature and agriculture, to parts and product manufacture, 
to retail and consumer choices at the point-of-purchase,  
to events throughout the use and lifespan of a product, to 
the multiple options at the point of disposal. 
 The second is a conceptual model that articulates 
inter-relations among three sets of factors determining 
the sustainability of consumer products — psychological, 
sociological and environmental. This is based on principles 
set out in Felix Guattari’s book The Three Ecologies1. 
 We have developed this latter model to extend and 
challenge the ‘triple bottom line’ — a model that identifies 
economic, social and environmental factors. In our view, 
the separation of economy as a separate category obscures 
the social construction and situated nature of economic 
factors. Economy is crucial as a standard measure of 
ecological conditions and of exchange within society  
— but is bound into particular forms of social interaction 
and material situations. While considering economy as 
an underlying principle in all categories of analysis, we 
foreground, following Guattari, the social and human 
factors associated with sociology and psychology. This 
renegotiation of variables within the model enables us  
to better articulate the influence of individual actors  
and groups and the impact of perceptions, emotions, 
values and choices on sustainability.

1 — Felix Guattari,  
The Three Ecologies (London: 
Athlone Press, 2001).
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psychological

sociological

environmental
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Incorporating	
three	
sustainability	
factors

Rather than conceiving of sustainability as a static or  
final matter of fact, we consider it as a consequence of 
multiple factors that interact and change over time. 
 Consider an ordinary water bottle made of glass 
or plastic — of course we can say something about 
sustainability if we examine its basic material components, 
for instance if they are recyclable or biodegradable. 
Tracing back to original sources of the materials and 
conditions of manufacture, we can say something more 
about environmental factors such as the use of renewable 
resources, chemical additives or byproducts, energy 
consumption, transportation, etc. In fact, it is just such 
aspects that lifecycle assessment typically tries to identify 
and quantify in terms of standard metrics. 
 However, there are other crucial factors — including 
those that may be difficult to isolate and measure, that 
vary over time, and that depend upon other actors and 
circumstances... 
 What about the working conditions in farms and 
factories, impacts on personal economy, societal welfare 
and cultural heritage? At point-of-purchase, what about 
consumer perceptions, gendered buying habits, peer 
pressure or brand experience? During use, what about 
attachment, status and trends? What about the factors 
impinging upon disposal, such as loss and breakage, 
consumer information or local services? How do we 
consider gifts, inheritance, donations and reclamation? 
Does it change things if we know that a bottle has been 
refilled hundreds of times, that a fleece jacket is derived 
from discarded plastic bottles, that the insulating and 
aesthetic properties of glass bottles make them an  
ideal building material for homes and shelters in the  
developing world?
 In 3Ecologies, we have particularly focused on how 
such human factors might be considered and expressed. 
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Developing sustainable production and consumption 
practices is complex, since it requires consideration of 
multiple and interacting factors over long periods of time. 
If these can be expressed, people might better understand 
how their actions can have an effect. In our model, 
individuals and social groups are considered alongside the 
other factors affecting an artifact during its lifecycle(s). 
From this basis, mapping out a wide range of possible 
actions and interactions might help to generate a better 
picture of potential values, influences and circumstances 
involved. For example, we might imagine and anticipate 
possible future effects of decisions made by designers. 
Further, if we can communicate key decision points  
during pre- and post-consumption, we might increase  
self-reflection and empowerment among consumers.
 As an information visualization, 3Ecologies has  
been developed as a dynamic and interactive tool for 
people to trace the consequences of different decisions.  
The basic models behind the design of the visualization  
are the lifecycle diagram and the depiction of psychological, 
sociological and environmental factors traced through 
one or more lifecycles. The visualization is based on 
data behind each of the models and relations among the 
factors at key points along the lifecycle(s). One important 
implication of this is that the lifecycle diagram shifts from 
being a circular or cyclical form to one that continually 
evolves. Neither environmental nor psychological and 
sociological conditions can be returned to the same state 
as at the point of origin, any further lifecycle(s) starts from 
and generates new conditions.  In this way, we move from 
expressing sustainability in terms of static schematics 
or a final form to a system that transforms — and is 
transformed by human factors — over time.
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Sketching	
spatial	and	
temporal		
aspects

Further breaking from the static nature of typical 
representations of sustainability, we have also developed 
narrative techniques. Indeed, methods for storytelling 
involving visual, verbal and textual elements have proved  
to be a powerful educational and persuasive technique in 
the discourse within sustainable development. 
 To generate ideas for how this might look and feel, 
our design development process unfolded as a series of 
graphical and interactive sketches. These mapped the 
two models in relation to one another and illustrated key 
points along the lifecycle trajectory over time. At this 
point, we began sketching extensively within the software 
programming environment Processing, which operates 
according to open source principles and is custom built  
by and for art and design communities. 
 From our initial concepts, the process evolved through  
collaborative sketching. Each of the project team comes 
from a different creative discipline, which entailed that  
this hands-on activity was a means of communicating 
ideas to one another and generating new ideas together. 
Since we were often working at a distance, even in different  
countries, sketching happened between meetings by  
video conference and took place ‘live’ during the meetings 
themselves. For example, a prepared mock-up could 
be circulated during a meeting, then others would 
capture views and sketch directly on top in order to 
highlight certain aspects or to discuss next steps in design 
development. In this way, we have treated sketching as  
an essential extension of the collaboration that has 
unfolded both through discussing, meeting and writing. 
 Our software prototype of the 3Ecologies system 
traces the past and potential future life of a consumer 
product, displaying the dynamic balance between the 
three factors at key points along the way. Multiple views, 
animated paths and zooming mechanisms convey micro 
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and macro scales, from detailed instances to comprehesive 
views. To further bring the model to life, multi-media 
elements at key points convey potential situations and 
scenarios around the product — tracing through these 
builds an evocative story over time.
 In many narrative tools for communicating 
sustainability, there is often limited access to the data 
behind, and linear and non-interactive presentations entail 
that it can be difficult to display the more complex range of 
values and choices that are inevitably involved in processes 
of production and consumption. 
 In addition to developing the aesthetics and behaviors 
of the visualization system, we began to dig into the metrics 
behind the two basic models and to collect documentary 
evidence of cases to feature within the story. At this point in 
the process, we began to shift from exploratory sketching 
with Processing to more precise modeling, in which we  
programmed the system to calculate and generate 
parametric relations between the variable components  
over time. In parallel, we developed more precise diagrams 
to organize the data in relation to graphical and narrative 
elements. While earlier sketches concentrated on the 
aesthetics of the system, these attended to the logics of the 
structures behind, which were later resolved in a new way. 
 While most sustainability models tend to focus on  
the past life of a product, our approach also takes ongoing 
consumption and future use into consideration. We have  
explicitly included scenarios of accidental futures and 
potential (mis/re-)uses of products in order to explore the  
effects of personal actions and (sub)cultural appropriations. 
Our explicit investigation of unpredictable elements, 
transformations over time and potential disruptions relates 
to current thinking in systems thinking and forecasting 
applied to sustainability in which chance, risk and resilience 
are critical aspects.  
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At each point along product lifecycle(s), 3Ecologies 
exposes the histories and potentialities that affect 
sustainability, presenting these both over time and framed 
within a more holistic view over three domains of impact 
and effect. Including ‘soft’ human factors, decisions and 
risk, our model, unlike traditional ones, cannot rely on 
direct data and scientific metrics to the same extent  
— indeed, there are many questions about validity when  
it comes to identifying and quantifying such factors. 
 One way that we have handled this is to think in terms 
of proportional relationships between the three ecologies, 
rather than attempting to separate and pin each down to 
any absolute value — further developing such relations 
would be an important area for future work. Second is 
a narrative approach, which represents an alternative 
priority to that of attempting to capture a complete picture 
of the entirety of variables. Instead, we analyze events and 
transitions along the lifecycle(s), plotting a selection of 
key points. These frame and situate issues in particular 
instances, such that ‘hard’ data and ‘soft’ factors can  
be better identified and elaborated. 
 A third, and important, strategy has been to develop 
the project through case studies of specific products. From 
the start, problematics of consumer product design and 
development motivated the project. In addition, we see 
common products as a way to invite people into the system 
by focusing on something familiar and everyday. We 
considered a range of products that are meaningful to  
our target audiences — for example, in a Swedish context, 
we considered products of major telecom, automotive and 
fashion industries as well as ubiquitous products such as 
water bottles, IKEA icons and well-known architectural 
objects. Indeed, we have identified several products with 
both local and global relevance that would be interesting  
to pursue further. 

Telling		
product		
stories
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 In order to base our first prototype on substantial 
data and research already in existence, we have made 
an initial selection. In particular, we have drawn on 
research and strategy at Naturskyddsföreningen, or 
the Swedish Society for Nature Conservation, which is 
an influential organization that assesses environmental 
issues, sets eco-label standards and spreads knowledge 
about sustainability. For this initial design and prototype 
development, we have targeted the textile sector and,  
as our first product case and dataset, a cotton T-shirt. 
 The textile sector is interesting since it has long 
accounted for both function and fashion (technical and 
socio-aesthetic) aspects. In relation to trends such as  
‘fast fashion’, in which retailers rotate stock quickly 
and fashion companies produce ever more variety of 
increasingly disposable items, Swedish textile and fashion 
sectors have been increasingly engaged in discussing 
sustainability and social responsibility. The major 
categories of clothing products, both by value and mass,  
are trousers, pullovers and T-shirts. 
 Our next step was a search through primary and 
secondary sources for relevant data about the textile and 
fashion industries as well as typical and potential factors 
influencing production, consumption and disposal. The 
T-shirt has proven to be an interesting case since there is 
a great deal of previous scientific and economic data that 
we have incorporated, as well as documentary evidence of 
sociological and psychological linkages to issues in global 
industrial trade, popular culture, consumer trends and 
environmental policy. 
 For example, agriculture and manufacturing of textile 
goods involves a variety of local social and gender issues, 
as well as national quotas and labor policies, acquisition 
and consumption of clothing are heavily influenced by 
brand and ‘fast fashion’ trends and, after disposal, there 
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are further lifecycles through reclamation, renewal and 
reselling on second-hand markets and throughout the 
developing world. 
 Based on our collected data and documentary 
examples, we developed a series of scenarios around key 
points along the lifecycles of a T-shirt. These were detailed 
through diagrams plotting relevant data and examples for 
each key point and through supplemental texts, images 
and videos illustrating associated issues and human 
factors. Implemented within the software prototype, a 
scenario is activated as a user reaches a key point along 
the lifecycle — making a choice to throw the T-shirt away 
or give it to charity, for example, diverts the user into 
scenarios that illustrate the consequences of their decision 
as well as opening onto possible future potentials and 
further choices for acting.

2 — Andreas Prevodnik,  
T-tröjor med ett smutsigt 
förflutet (Stockholm: 
Naturskyddsföreningen, 
2008).



In 2008, 56% of women and 44% of men in Sweden wanted to buy  
more clothes than they did the preceeding year. How might it effect 
which they choose to buy and how they launder, care for and dispose 
of their clothes if they understood that purchasing a 250g cotton T-shirt 
implies purchasing 1,700g of fossil fuel, depositing 450g of waste in 
landfill and emitting 4kg of CO2 into the atmosphere? Such statistics 
and examples were raised in a 2008 study by Naturskyddsföreningen.2   

Filippa	K
Made in Portugal, 600 kr

Pepper/Selected	Homme	
Made in Turkey, 250 kr

Weekday/Cheap	Monday	
Made in China, 150 kr

Dressman/Batistini
Made in Turkey, 99 kr
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69	 Energy	Futures

Tracing three sustainability factors through 
phases in the lifecycle(s), different scenarios 
were developed for T-shirts. A narrative was 
written based on related data, research and 
news reports. The story of this T-shirt extends 
over 30 years and thousands of kilometers, 
through pre- to post-consumption in the 
United States and Africa.
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3Ecologies visualizes three sustainability factors at 
multiple key points throughout the extended lifecycle(s) 
of common products. While we have focused on one case 
study in order to develop the first prototype, the system 
is extensible to a wide variety of consumer goods. Future 
work includes the development of further cases and open-
source mechanisms for adding cases to an expanding 
resource bank — this would enable close comparisons 
as well as broad overviews among products and product 
categories.
 3Ecologies develops a complementary alternative 
to traditional approaches to lifecycle modeling. While 
these often reduce sustainability to data that can be 
directly measured, our approach emphasizes qualitative 
aspects and human factors and provides a dynamic and 
interactive experience of sustainability. Engaging in the 
complexity involved in lifecycle and sustainability models, 
users of 3Ecologies get personal and hands-on by tracing 
products through an vivid narrative and animated form. 
Interactive functions allow users to make choices, try out 
alternatives and trace potential consequences — aspects 
of presenting and learning about sustainability that are 
often left out of scientific data and economic predictions. 
3Ecologies uses interactive visualization and immersive 
storytelling as the basis for an engaging experience of 
ecological thinking in action.
 The information visualization, as prototyped, has 
been developed in terms of three modules that can be 
combined in different ways — the lifecycle(s) diagram, 
the 3Ecologies diagram and the product model. While the 
product modeled to date has been the case of the T-shirt, 
more cases of everyday products can be incorporated, 
brought to life through photo/video narratives.

Visualizing	
3Ecologies
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Lifecycle(s)	diagram
This module traces one or more lifecycles of a particular 
product through phases including agriculture, manufacture, 
retail, consumption, etc. Key points mark divergent paths 
effected by the decisions of actors involved — through the 
system, users can trace potential futures and consequences 
of these decisions. 

3Ecologies	diagram
Proportions among environmental, sociological, and 
psychological components of the diagram alter throughout 
the product lifecycle(s). This reflects the relative influence 
of each factor at different phases as well as the impact  
of users’ decisions. This module is realized in two and 
three dimensions.
	
Product	model
The system generates a model of the sustainability profile 
of a product over time. This integrates the lifecycle(s) and 
3Ecologies diagrams, generating a unique model for users 
in real-time. This can be stored in a resource bank — other 
users can invesigate the data and decisions behind the 
model, as well as compare the consequences of alternative 
decisions or the profiles of other products and product 
categories. 
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Lifecycle(s)	diagram

3Ecologies	diagram
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Product	model

 
The product model (above), based on the T-shirt case, traces the shirt’s 
trajectory over time and space through its multiple lifecycles. The 
sequence of images (next page) breaks down the product model into its 
parts and relations between the parts over time. Each circle represents 
one of the three ecologies (psychological, sociological or environmental). 
Each is assigned a color and diameter, based on the T-shirt case.  
In the product model (above), these are resolved into an animated  
and aesthetic form, which is ‘incorporeal’ and has multiple ‘intensities’, 
reflecting the dynamics of ecological complexity. Overlaps among the 
three colored circles (RGB) creates white, thus highlighting the idea  
of intensity and mutual influence.
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As we have continued to develop 3Ecologies, we propose 
that the visualization could take multiple forms. To further 
develop these, we are seeking collaborators for future work, 
including environmental agencies, cultural institutions 
and design-oriented companies. Target audiences 
include industries and organizations involved in product 
research and development, scientific and design research 
communities and, importantly, the general public. Three 
possible forms are suggested, which can also be seen as 
proposals for future work.
 As an open-source internet application, 3Ecologies 
could be developed as a knowledge platform for and by 
the design community. Users could upload data about 
products or product categories to a website, thereby 
generating visual models that could be compared, 
annotated and commented. Mechanisms for zooming  
and highlighting could support navigation at multiple 
scales and viewing products through alternative lenses. 
 3Ecologies could take the form of a graphic system 
for (future) eco-labeling retail products in stores. Options 
for consumers after point-of-purchase are presented 
via an attached tag, through simple ‘what if’ scenarios 
and graphics, based on the colour-coding and visual 
proportions of the three ecologies.
 As an interactive museum installation, 3Ecologies 
could become a tool for the general public to ‘try on’ the 
consequences of their choices. An audio-visual animation, 
populated with rich stories from documentary sources, 
is the context for a visitor to experience the history of a 
familiar product and to make decisions that enact  
possible futures.

Applying	
visualizations
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Product	model
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Open-source	internet	application

Product	labeling	system

Interactive	museum	installation
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Open-source	internet	application	
A visualization of the 3Ecologies model would be generated 
case-by-case based on the events, occurrences and 
accidents in the life of an everyday product. In this way, 
visual comparisons can be made between different ways 
of producing/consuming the same product or between 
different kinds of products.

Product	labeling	system
Supplementing existing eco-labeling schemes, this would 
focus on the future life of a product. Summarizing the past 
life of a product, the “FUTURE LIFE in your hands” 
communicates the consequences “If you...” throw away, 
recycle, give away, etc., the product in the future.

Interactive	museum	installation	
As a stand-alone exhibit or as a supplement to an 
existing design/architectural exhibition, this would be 
an immersive experience for hands-on engagement with 
ecological thinking in action. Visitors enact and view 
production/consumption choices by moving through  
and making selections within the exhibit.



3Ecologies	has	been	sponsored	through	Iaspis,	which	is	part		
of	the	Swedish	Arts	Grants	Committee	(Konstnärsnämden),	and	
through	Switch!,	a	design	research	program	at	the	Interactive	
Institute	sponsored	by	the	Swedish	Energy	Agency.

Project	team	Martin	Avila,	John	Carpenter,	Ramia	Mazé

Further	reading	A	version	of	this	text	was	previously	and	originally	
published	as	Martin	Avila,	John	Carpenter	and	Ramia	Mazé,	
“3Ecologies:	Visualizing	sustainability	factors	and	futures,”	in	
Proceedings of the LeNS Conference	(Sheffield,	UK:	Greenleaf,	
2010):	382–395.	
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‘Green Memes’ proposes an online  
social network and local kiosks for people  
to learn about energy consumption.  
Based on electricity data collected from 
smart grids, meters and sensors, data 
visualizations depict consumption per 
building, per person and at many other 
scales. A social networking function is 
attached to these — text messages, or 
‘green memes’, invite users to engage with 
energy-savings advice, current events 
and sustainability research. Accessible 
online, through mobile devices, or installed 
locally, Green Memes combines ‘hard 
data’ with the ‘soft power’ of personalized 
information, public opinion and face- 
to-face communication. The project is 
currently seeking partners to further 
develop the system and interface design.
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Communicating 
scales of  
energy use

Approaches to sustainable behavior often try to connect  
local actions to global change. In this project, we were  
interested in relating to a variety of scales in between  
the local and the global — sites and situations in which 
design might make new connections between these 
extremes. Desk → department → building → corporation 
→  neighborhood → city → region → nation → planet — even 
throughout an ordinary work day, energy use takes place 
at many scales, with different possibilities for awareness, 
control and change. 
 Our initial research considered these different scales  
and respective systems connected to energy use. On one  
hand, there are social systems — conversations, interactions 
and media channels that effect personal beliefs and (sub)
cultural trends. On the other hand, there are a range of 
current and near-future technical systems. For example, 
‘smart meters’ enable power companies to automatically 
and remotely monitor data about electricity use in buildings 
and neighborhoods. ‘Smart grids’ not only monitor but 
negotiate and prioritize different demands placed on the 
grid, incorporating feedback mechanisms into system 
performance over time. 
 We were interested in the potential for feedback 
mechanisms that might allow energy users to have better 
information about their habits and choices — and to 
input information and ideas that might feed back into 
larger socio-technical processes. Perhaps smart technical 
networks for electricity monitoring and management 
might be overlaid with increasingly smart social networks  
concerned with energy use. 
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We began imagining new (and interdisciplinary) 
connections between social and technical systems. In the 
field of architectural engineering, buildings are increasing 
designed or retrofitted with technologies that sense energy 
and climate factors. In the area of information technology 
and interaction design, online social networking tools 
and semantic web techniques connect interest groups 
and communities. We imagined combinations of off-the-
shelf and emerging technologies integrated into the built 
environment for making information about energy visible 
and tangible. Early sketches included: Do-It-Yourself kits 
for tapping into data flows, eco-labeling buildings and  
2-, 3- and 4-dimensional displays.
 Two design principles became increasingly  
important as different concepts were sketched, discussed, 
revised, critiqued and compared. For one thing, we 
began to focus on the individual as the primary unit for 
measuring and displaying data. In this way, a potentially 
overwhelming amount of data about electricity would 
always be aggregated and represented in ways that 
relate to a person’s realm of perception and influence. 
Secondly, we increasingly noticed the power of people’s 
‘personal change stories’ to influence others. This is evident 
in proliferating social and advisory services around 
sustainability and in rapid behavioral changes effected 
when tipping points in fuel costs are exceeded. 
 Taking on these two principles enabled us to connect 
the personal and community scale — exploring a range 
of one-to-one, one-to-many, many-to-many and many-
to-one communications and interactions. We began to 
develop design concepts that would build up from the local 
into a more global effect, that might involve different peer 
groups, and that might tricke down from larger to smaller 
spheres of influence.
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‘Memes’ are ideas or behaviors that can pass from one 
person to another through the social sphere. The term  
was introduced in 1976 by the biologist Richard Dawkins 
to describe social phenomena that follow the same principle 
in society as genes do in biology. Like genes, memes are 
copied with variation and selection, they are reproduced 
and propagated, starting with individual instances and 
growing in society by survival of the fittest. 
 During design development of the project, we 
connected to the concept and the function of memes 
in order to relate to the ways that personal experiences 
and success stories can be spread among peers and 
communities. We were interested in how people’s ideas 
about sustainability — ‘green memes’ — could be 
expressed and discussed through the design of a social 
network present in everyday places and devices. 
 We developed a concept for a social networking 
system — the Green Meme Machine — which would 
mix ‘hard data’ about energy use with the ‘soft power’ of 
input by energy users, effectively building a smart social 
network on top of a smart electricity grid. In our concept, 
quantitative data about the electricity consumption of an 
individual person or building is visualized as statistics. In 
addition to this data visualization, the system makes use 
of these visuals to provide occasions for social interaction. 
As they view the statistics, individuals would be able to 
browse and input short text statements about energy and 
sustainability, which would then circulate publicly as 
topics for discussion and debate. 
 Green Memes would exist within the system as short 
statements, or text messages. As viewed or voted on by 
others, they would grow and spread or, conversely, shrink 
and disappear. The interface is designed to express the flow 
of memes bubbling up, connecting with others, spreading 
and evolving over time. 

Designing a    
(social) network  
system
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 The Green Meme Machine would be global (as an 
internet-enabled software program) but would come to 
life locally. Through internet-enabled functions on mobile 
phones or personal computers, people would be able to 
input, read and interact with ideas circulated through  
the Green Meme Machine. 
 Further, we propose a kiosk version that could be 
commissioned by a corporation or public organization to 
be stationed in their lobby, atrium or plaza for a period 
of time. This version would take particular advantage 
of the locale — connecting directly to local electricity 
metering and potentially to the kinds of sensor networks 
and automation systems that are increasingly designed or 
retrofit into buildings. This would enable more extensive 
and detailed data to be gathered, based not only on the 
building as a whole, but also floors, sections and rooms. 
 Kiosks located in multiple buildings, such as branches 
of an organization in different cities or countries, could 
also build up a ‘trans-local’ network. Site-specific data 
and interactions could be built not only within, but 
across, locations. Additional functionality would include 
mechanisms for collaboration as well as competition 
among peers and groups and debates about energy issues 
in different geographic conditions and cultures. Potentially 
associated with a social responsibility campaign within 
the organization, the kiosk could function as a vehicle for 
catalyzing and supporting sustainable initiatives on an 
individual, local and trans-local basis.
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The Green Meme Machine consists of an IT system  
and software interface that enables people to interact  
with information about their personal energy consumption 
and with a world of data and ideas about sustainability. 
To relate to different scales of activity and information 
systems, the proposal includes online, mobile and fixed 
access- and touch-points. Keepsakes, such as personalized 
screensavers can be downloaded, and bumper stickers 
and badges printed, as ‘take-home’ formats. Through 
interactive and analog media, the Green Meme Machine 
is extended as a platform for further offline and face-
to-face interactions. It exists as — an urban presence → 
online presence → mobile presence → graphic presence. 
Touchpoints are designed for various levels of use and  
types of users — the kiosk for a local community,  
badges for the casual user and online functions for  
budding activists. 
 The system depends upon a diversity of positions 
expressed by individuals and the participation of a 
critical mass of participants acting in multiple locations. 
An antidote to green preaching and top-down social 
responsibility programs, this system is constituted and 
sustained by the participation of many, leveraging 
motivations ranging from self-expression and personal 
research, to group bonding and peer pressure. This also 
suggests the possibility for creating further feedback  
loops — among colleagues on coffee breaks, between 
employees and employers, between stakeholders and 
energy providers. 
 The project appeals to corporate social responsibility 
— after all, corporations and other large organizations  
can have a unique role in hosting both a local and a global 
conversation around sustainability. Since individuals and 
nation-states are bound to a particular scale of action of 
scope of concern, there is a vacuum of power with respect  

Interacting 
with Green 
Memes
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to environmental issues, providing an opportunity for 
other entities to become powerful social actors.
 To explain how Green Memes might be experienced 
by users in everyday life, we developed a scenario. While 
this scenario is envisioned for a large-scale implementation 
of the project, we also have versions for small-scale events 
and low-cost tests.
 We start the story in the headquarters of a large 
corporation, which has developed a collaboration with 
an independent and trusted NGO (non-governmental 
organization) to commission the Green Meme Machine 
kiosk for their lobby during several months. On first 
encounter, an employee or passer-by would see the kiosk,  
which is made of a surface that doubles as a screen and  
curves to provide an enclosed space for viewing, interacting 
and meeting. The screen displays bubbles of different sizes 
displaying text messages that are animated — growing 
and shrinking, these statements invite them to further 
explore the information and people behind these memes  
by stepping into the kiosk.
 Venturing inside, the inner surface of the kiosk 
displays further information, as a series of graphical 
visualizations. The default visualization and starting 
point for the user is information about energy consumption 
— this can be displayed per country, building, floor, 
business unit, etc. In the middle of the kiosk, there is a 
mechanism for scrolling and comparing different sets of 
data. The numbers are always based on a ‘per person’ 
average, taking a human-scale and user-centered view 
upon sets and scales of data.
 Some memes are positive, some are negative... and 
some are just strange. This appeals to one user portrayed 
in our scenario. He is skeptical when companies use ‘green 
wash’ to sell products. Why is the Manchester office using less 
electricity than us here?, he wonders. It’s a complex issue, says 
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a passing colleague. Is Manchester performing better than 
us? He responds, No idea, but we can ask Susan — she was 
working up there not long ago.  
 The kiosk also contains a badge vending machine  
— a favorite meme can be selected and printed — and 
worn as a public statement. By making a selection, the  
user has ‘adopted a meme’ which also gives it further life 
within the online system. The badge displays a URL  
— through the web browser of a computer or mobile phone, 
users can explore the meme in more depth and input their 
own memes into the system. In the browser interface to 
the Green Meme Machine, each bubble links to further 
information — selecting the text bubble opens up a range 
of related and constantly updated stories collected from 
leading news and research organizations. The technical 
system generating these links is based on keywords 
extracted and searched through the existing online system 
for Google News. This stream of information unfolds 
diverse perspectives and positions in relation to the topic  
of the meme. 
 “The ‘end of oil’ is closer than you think”
> Oil Futures, Focus On Energy Information Administration. 
Wall Street Journal, 6 hours ago > Book Review: The End of 
Oil, by Paul Roberts. Guardian.co.uk, April 2006 > Energy 
Survivalists Prepare for End of Oil-fired Economy. Seattle 
Times, May 2008 > The End of Oil? Breakthrough Turns Coal 
Into Clean Diesel. National Geographic, April 2006 > US and 
China Slipping Into a Conflict Over Oil. Arab News, July 2005 
> Reporting Oil Reserves is a Political Act. Hindu Business 
Line, Nov 2006 >
 Browsing these exposes different viewpoints, 
providing a more in-depth view of a topic and a basis 
for users to take their own position on the topic. By 
emphasizing multiple and contrasting viewpoints, as 
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well as the development of the discourse and knowledge 
over time, the system embodies the fact that there is no 
single truth nor complete solution to complex issues such 
as climate change. Nonetheless, the system provides 
resources for users to become better informed, to articulate 
their own position, and to engage with others. 
 Communication and interaction technologies are 
integrated as instruments for people to conduct their own 
investigation of the topics at hand. The system integrates 
data about energy as well as the reported status of 
scientific knowledge and technology development — but  
it also emphasizes the socio-cultural context in which  
this information is received by individuals and related  
to other sorts and sources of information. Enriching facts 
about energy use, the system links people into a wider 
network of other energy users and world of opinions  
about sustainability.



Green Memes is part of Switch!, a design research program at the 
Interactive Institute sponsored by the Swedish Energy Agency.

Project team Ramia Mazé (Interactive Institute) and Tobi Schneidler,  
Tom Ballhatchet, Solon Sasson (maoworks). The maoworks design 
agency has been commissioned for the project, which has been 
developed as a collaboration.
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‘Telltale’ is a piece of furniture that  
collects traces of energy (mis)use. 
Connected remotely to a household’s 
electricity meter, it responds to increases 
or decreases in energy consumption.  
Increases cause its internal structure  
to become less robust and, when used  
in weakened states, its textile surface  
becomes prone to flaking, crackling and 
wrinkling. Telltale decomposes more or 
less quickly — users participate in the  
(de)formation of an object that tells  
them about themselves, others and  
the cumulative effect of local actions.  
A prototype has been built and studied  
within two households — alterations  
in household actions as well as family 
interactions were prompted by Telltale,  
evolving as the object changed over  
time in use.
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Experimenting  
with materials

Telltale stems from a discussion around sustainability 
issues such as private ownership, planned obsolescence  
and fuel dependency. In particular, we were interested  
in the increasing use of electricity in an expanding range 
of everyday things that we have come to depend upon. 
Electricity fuels functions basic to survival, to social 
structures and personal identity. Despite our increasing 
dependency, however, the status of electricity in the home 
is typically present only through an electric meter hidden 
away in the basement or periodic energy bills presented to 
the head of household for payment. Telltale is an inquiry 
into alternative expressions of energy consumption, an 
aesthetics imbedded in intimate domestic space and 
entangled in everyday family life.
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 This builds on our previous research in textile design 
— specifically, in (inter)active materials made possible 
with the integration of computational and mechanical 
technologies. Embedded sensors, for example, mean that 
surface appearance or physical structure can be made to 
respond to external conditions such as climate and use. 
Further, inbuilt memory entails that sensed conditions can 
be collected and expressed in the material over time. Such 
extensions of traditional and familiar materials open up 
for new ways of thinking about the intersection between 
technical systems and material culture. 
 In Telltale, we took the potentials of smart textiles  
as a basis for rethinking the material expressions of energy 
consumption patterns. Aesthetic inspiration came from  
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the material culture of wear and aging and from ecological 
concepts of lifecycles and resilience.
 Starting with the existing material culture of the home,  
we considered the expressiveness of textile furnishings.  
Any such material, given time, will reflect its context, use 
and users through natural disintegration, deformation and 
patina — aesthetic qualities that may also be associated 
with personal memories and family events. In addition 
to the physics and chemistry behind such properties of 
materials, integrated computation increases the potential 
for cause-and-effect reactions to (or interactions with)  
the local environment. 
 These properties entail that materials continue to 
change — or become — over time. Factors such as climate 
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and use may change the material through direct contact 
and through data sensed and collected, which can be used 
to modulate or modify the material. It also means that 
users can have an even more substantial impact on material 
expressions, since it is not only their direct  actions that 
affect the material, but also the effects of  data collected, 
centralized and stored about their actions and behaviors.
 To explore a range of material expressions of change 
over time, we created a set of more than twenty textile 
samples. Each was approximately the same size, but with 
different material components and finishes. We also varied 
the number and duration of applied surface treatments, 
which had an effect on how brittle, durable or bonded the 
composite would become after setting and drying. 
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 Handling these materials allowed us to experiment 
with various changing expressions, some of which would 
be able to change back to an original state, or switch 
between different states, while others would be aggregate, 
permanent and irreversible. Subjecting the samples to 
various abrasions, we were able to anticipate the impacts 
and processes that the material might undergo in future 
contexts of use. 
 We also realized that expressions would be dependant 
upon the construction and orientation of the material in 
a use context. As textile is applied to a piece of furniture, 
for example, aspects of wear-and-tear appear differently 
where there is direct contact. Further, discrete structural 
changes affect the seams and corners where multiple 
surfaces are joined. In order to explore these variables,  
we constructed a full-scale, 3-dimensional material 
sample. Though it did not have a stable inner structure 
able to support body weight, we simulated the effects of a 
human body in terms of size, orientation and movement. 
 Through this hands-on and collaborative 
experimentation, we sketched out possible material 
expressions considering visual and structural aspects as 
well as temporal variables in the material’s performance 
and deformation over time. 
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Another starting point included current approaches to 
treating dependence on energy in terms of addiction. We 
were inspired by the psychological theory of ‘transitional 
objects’, which accompany people from one stage in life 
to another, and related theories within material culture 
studies that examine the material basis for expressing 
identity and shaping social relations. 
 An example noted for its role in emotional and social 
development is a child’s comfort blanket. Often hand-made 
or woven from textiles and given as a gift, it evades typical 
conceptions of design products. As a gift, for instance, its 
 value lies outside the terms of industrial mass production 
and market consumption. It has a fragile and intimate 
materiality, placed close to the body at a time of transition 
to a more personal conception of self, sometimes with 
ritualistic or fetishistic connotations. A personal and 
cultural — but ephemeral — object, it either disintegrates  
or outlives its purpose in time.
 Inspired by aspects of such transitional objects,  
Telltale has been developed in terms of a particular set of 
aesthetic qualities as well as a mechanism for transition. 
Gradually collecting traces of use, it expresses and signals 
domestic energy consumption within family life. In time, 
decisions and behaviors around energy consumption might 
take place more explicitly and through other products  
— Telltale marks the subtle transition from the invisibility 
to an increasing awareness of electricity. After such a 
transition takes place in one household, it circulates to 
another. Travelling from house to house, it communicates 
locally, to its immediate users, and carries traces of those 
who came before. 
 Telltale initially appears as a generic form, with a 
neutral color and shape that might suit any range of spaces 
or functions. Over time, in use, the surface and shape of 
Telltale design evolve along two temporal scales. 

Crafting a 
transitional 
object
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 One is deliberately slow, a visual pattern within an 
analog and familiar material. People sit on Telltale, use it  
as a footstool, place other things on top. Over time, ordinary 
wear-and-tear builds into a pattern that is slightly organic 
or even geographic in appearance, in a secondary color 
within the material that is revealed as it cracks or wears thin. 
This gives an appearance not only of disintegration but of 
overall transformation. 
 The second is a more immediate response to daily 
use of energy within the context of the home, based on 
data collected from the household electricity meter. This 
is expressed as a change in the mechanical properties 
of Telltale — energy consumption affects the more (or 
less) stable internal structure of the furniture and, thus, 
functionality for everyday activities such as sitting. As 
Telltale is used in weakened states, when increasing energy 
consumption has caused its internal structure to become  
less stable or robust, its textile surface becomes more prone  
to flaking, crackling and wrinkling. 
 The first, slow transformation depends upon the second, 
 immediate structural condition and real-time use. Telltale, 
thus, expresses local acts of energy consumption as well 
as a longer trends and patterns. The expression of the 
object is built up locally and accumulated across multiple 
households. Over time, the aesthetic of each Telltale becomes 
unique, a joint product of energy consumption and daily 
use — the object becomes an increasingly valuable record of 
domestic life, even as its durability is made more precarious 
due to increased dependency on personal actions and 
collective effort. 
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Prototyping  
expressions  
of energy

While much research in the area of new materials is  
driven by technology development, our concern in Telltale 
has focused on the expressions and effects of materials in 
relation to everyday life and lifestyles. This has meant that 
we have had to develop working methods for driving the 
research forward in terms of other values — in particular, 
we have oriented our process around aesthetic and social  
questions in order to explore aspects of perception, 
experience and use from the start. 
 An important consideration has been the development 
of methods for design-driven material research. Of course, 
this is not unprecedented — there is a long history of 
material innovation and materials science driven by 
the empirical experimentation of artists, artisans and 
designers. Over the centuries, for example, ironmongers 
and jewelers have developed hands-on techniques (such 
as sequences of heating, annealing, quenching and 
hammering) to manipulate complex properties of metal 
that could not even be explained by science until recently. 
 Before we made technology and design decisions in 
Telltale, we experimented with material properties and 
expressions over time, in multiple contexts. The textile 
samples exemplify how we developed working methods for 
exploring aesthetic possibilities. We recognized that the 
aesthetics were dependant upon context and also upon  
use — and thus hinged upon social questions. 
 We decided to develop a prototype to be deployed into 
households for gaining a better understanding of both the 
possible material expressions of Telltale and the potential 
effects in use and on users. Technically, this entailed a shift 
from focusing only on the surface effects to structure and 
shape. While we maintained our premise in the potentials 
of high-tech and smart materials, we developed a version 
with low-tech methods for rapidly prototyping the basic 
concept. This reflects our intention to engage use and 
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users early within a design-driven process, before decisions 
about any ideal or final technology were set. 
 We sketched construction techniques for the prototype 
that simulated the mechanical and computational 
performances of possible material composites. One was 
based on a structure that would rise and fall in discrete, 
geometric sections, and another was based on a more 
fluid inflation and collapse. Rough prototypes were made 
borrowing on the structural principle of ‘tensegrity’. 
 Based on this principle and early models, a full-scale 
prototype was constructed. The rigid armatures of the 
models were replaced with pliable reinforcements inserted 
into the seams and corners. The prototype was stabilized 
by a weighted base. Change in the form over time was 
achieved through inflation and deflation of the airtight 
material construction, complemented with other soft and 
elastic components built in. 
 The prototype simulated certain surface and structural  
properties that might achieved with high-tech composites 
of new materials. Many new materials integrate complex 
(inter)active properties that present challenges for designers  
with respect to discovering, working with and exploiting 
the potentials of new materials. Within design practice, this 
has entailed the development of methods for mocking-up 
and testing out potential design directions. 
 For experimental purposes in Telltale, our development 
of a low-tech and low-fidelity prototype with basic 
construction techniques and off-the-shelf components 
enabled us to try out aesthetic and experiential variables  
at full-scale. Early on, we could explore various effects ‘in 
the field’ and over time. Within a design-driven process, 
we crafted diverse, complex and emergent material 
expressions — and, in the next phase of the project, 
extended these outside the research lab and design studio 
into situations of use. 
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The Telltale prototype was developed in order to gather 
initial insights into how such an object might prompt 
reflection on domestic energy consumption. Specifically, 
we wanted to investigate how its changing material and 
formal expression might occasion interpretations and 
interactions within daily family life over time. 
 An initial study of the prototype was conducted with 
the participation of two families in Stockholm over three 
weeks. One was a family of four, including two children, 
visiting the city and staying in a borrowed apartment with 
Telltale for ten days. The other was the young couple who 
owned the apartment, who were away on holiday during 
the family’s visit and returned to find Telltale in their 
home. While investigation of shared product ownership 
was not the purpose of this study, selection of a visiting and 
a permanent family allowed us to probe into some issues 
about products as temporary or new, chosen or prescribed, 
strange or familiar.  
 The experimental design process in Telltale entailed  
the development of research methods grounded in an 
aesthetics of materials and use. To conduct the study,  
we defined a series of manual adjustments to the shape  
of the prototype — four form adjustments to Telltale were 
made by a researcher during the family stay, for example. 
These were based on energy consumption recorded by  
the electricity meter before, during and after Telltale use.  
By manually exaggerating changes in the prototype, the  
study accelerated a process in which insights were gathered.
 The study also entailed the development of methods 
for exploring the interaction between aesthetic and social 
questions. Led by a design anthropologist, the study has 
been conducted as a sort of ‘performative ethnography’. 
This involves traditional methods of observation and, 
as an important complement, activities in which the 
researcher and the families participate together in 

Studying  
interventions
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discussions about and activities around Telltale. This 
took place as two sit-down interviews with the family, 
observations during their stay and casual conversations. 
The owners were interviewed once, two days after their 
return. Crafting and staging occasions around Telltale, 
the researcher is an integrated part of the social dynamic 
and actively generates a reflective and discursive context 
during the study.
 The focus of the study was to see what verbal and 
non-verbal ‘expressions of awareness’ would be occasioned 
by the prototype and by the activity of the study itself. 
Overall, the Telltale inquiry provoked the participants to:
— Express and practice their understanding of energy 
consumption
— Create links between behavior of artifact and behavior 
of people
— Express and reinforce aesthetic preferences
— Educate each other about energy consumption
— Opine and defend their own energy-related practices
In this case, we were not studying what ‘real’ use might 
be like nor how ‘real’ users might change their energy 
behaviors — these are goals typical in usability or other 
studies of near-final product prototypes. Instead, Telltale 
acted as a catalyst for observing and discussing the 
materiality of electricity in everyday life. 



Switch! 126

The surface and shape of Telltale are crafted so that 
they might be transformed long after design — within 
particular contexts of use over time. In response to 
household use of energy and use as furniture, it collects 
traces of consumption practices in the home. The expression  
and experience of a seemingly ordinary design product 
become dependent upon — and reflective of — another 
(but often invisible) type of consumption. The evolving 
surface pattern and structural properties evoke an organic 
aesthetics that, amplifying ordinary wear-and-tear, 
eventually lead to disintegration. 
 While it does not function as a direct visualization 
of data or as an overtly pedagogical device, Telltale 
occasions another sort of reflection and conversation 
about consumption in the home. Refraining from merely 
applying aesthetics to make data more appealing or 
accessible, or from judging consumption in terms of 
simplistic categories of ‘good’ or ‘bad’, Telltale acts as a 
sort of tabula rasa upon which a variety of more complex 
and cumulative practices of consumption are traced.  
Just as there is no single or final answer to how people 
should live today, Telltale provides no singular message  
or final judgment about energy consumption. 
 Instead, the formation of the object’s structure 
and aesthetics, as well as interpretations about what it 
might indicate in terms of behavior and meaning, are 
left deliberately open to debate. The study, for example, 
provided preliminary but valuable indications of how 
individuals and families might perceive and interpret the 
material expressions. In various ways, people reacted 
and adjusted their use of the object and their energy 
consumption in response. Telltale occasioned new 
conversations and interactions among family members 
upon their perceptions and behaviors around electricity  
in the home.

Reflecting  
on Telltale 
expressions
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 In response to issues around the private ownership 
and planned obsolescence of products, Telltale intervenes 
another point of view. The proposed circulation and 
exchange service means that it would respond to local use 
and accumulate traces of multiple users over time. Its form 
is not up to design — local and cumulative use determines 
its basic aesthetics. Nor are its accumulated aesthetics 
neutral — even as it gains increasingly meaningful traces, 
these are in the form of material disintegration. Its future 
becomes precarious due to its contingency upon current 
use. Further, collected traces become public property  
— shared ownership means that personal information  
shapes the form and fate of a collective product. 
 Deliberately countering conventional assumptions 
about consumer products and private data, as well as 
reversing the primacy of design and use in determining 
form, Telltale has been a platform for us to question 
relations between production and consumption. Both in 
terms of the form and the function of Telltale, questions 
of use have been central to conceptual and design 
development — to whether and how formation occurs.  
This reflects a proposition that sustainability can be 
achieved not (or not only) through new and improved 
technology nor by shaping human behavior through  
‘good’ design — instead, sustainability emerges from 
complex practices of consumption within everyday social 
life. This prompts a range of new perspectives on design, 
including how materials and methods might open up for 
and occasion people’s ongoing reflections. This points to  
a need for continuing experimentation with the aesthetics 
of materials and form — and new material practices of 
design and of use. 
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Telltale is part of Switch!, a design research program at the 
Interactive Institute sponsored by the Swedish Energy Agency, 
with additional funding from the Swedish Governmental Agency for 
Innovation Systems (VINNOVA) through the Smart Textiles Initiative.

Project team Jenny Bergström, Ramia Mazé, Johan Redström,  
Anna Vallgårda. The prototype was built with Alberto Frigo and  
the household study was led by Brendon Clark.

Thanks to the two families who participated in the household study. 

Further reading A version of this text was previously and originally 
published as Jenny Bergström, Brendon Clark, Alberto Frigo, Ramia 
Mazé, Johan Redström and Anna Vallgårda, “Becoming Materials: 
Material forms and forms of practice,” Digital Creativity 21, no. 3 
(2010): 155–172.
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‘Ab|Norm’ inquires into the presence  
and use of energy in public. Many 
functions and forms of electricity have 
long been ‘naturalized’ into our habitual 
actions and cultural norms. Consider  
how the lighting in our streets and parks 
conditions what activities we can do and 
when, what a neighborhood identity is 
like or even how safe we feel. We may  
not always take notice of the electricity 
present — much less accompanying 
values and consequences. Ab|Norm 
sketches urban interventions in order to 
discuss such issues with stakeholders.  
A series of concept designs has been 
produced in the form of cards, which have 
already been the basis for a participatory  
workshop with architects, artists and 
engineers.





Switch! 136

Rediscovering 
energy in  
everyday life

In our previous and ongoing research, we have been 
exploring design as a means of visualizing energy in 
everyday life — mostly, however, this has taken place at  
the scale of product forms and interactions within the home 
and family life. In Ab|Norm, we took the opportunity to 
think further about relations between design and energy 
use — but on an urban scale and within civic life. 
 For two of the researchers, Ab|Norm is part of 
ongoing doctoral work in the fields of interaction and 
service design — therefore, it is one building block within 
a more extensive research framework. Thus, our focus has 
been on seeing how certain themes from previous projects 
might be deepened and expanded. It has been a testbed for 
thinking about if, and how, such themes might be extended 
to a larger spatial and temporal scale within the built 
environment and how our inquiry might be extended to 
another set of potential ‘users’ or stakeholders. 
 The starting point for the project was an active 
rediscovery of the city, taking the terms ‘normal’ or, 
conversely, ‘abnormal’ as lenses through which to view sites  
and situations. We made a series of excursions, documenting 
the presence of electricity sources, infrastructure and use. 
Alongside spotting potentials for energy efficiency and 
reduction, we also considered values such as security, 
ambiance, beauty, tradition, identity and conviviality. 
We took note of functions and forms that have become so 
ubiquitous that we may no longer even take notice — such 
as electrical boxes on streets and in parks, overhead wires 
crossing through public and private spaces, sources of 
street lighting and signage systems. 
 Documentation from these excursions provided 
information and inspiration for a series of analysis and 
ideation sessions back in our research studio. Discussing 
together, initial ideas began to emerge around themes 
— these ranged from ideas around what it might mean 
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to embody or navigate statistics, to show off or make a 
show of energy use, and to exert energy to get energy. 
During these sessions,  rapid and rough sketching began 
to function as a basis for communicating ideas and for 
developing design concepts. Sketches were manifested as 
hand-drawn illustrations and photo-montages — the point 
was not that the sketches were totally clear, original or 
attractive, but that they captured rather complex ideas  
and physically mapped out a set of concepts. 
 By externalizing and visualizing our ideas as sketches, 
we were able to discuss aspects of a theme or concept as 
well as to step back and take a larger discussion across the 
board. In internal sessions, as well as in a workshop with 
others from Switch!, a growing set of sketches provided  
a concrete basis for expressing a landscape of themes and 
concepts, at micro- and macro-levels, and for reconfiguring  
these by literally and physically rearranging the sketches 
as props during group discussions. As an extremely rough 
form of ‘rapid prototyping’, the sketches were easy to 
revise, evolve or discard, while still acting as placeholders 
for recalling ideas and discussions even if working sessions 
were days or weeks apart. The sketches became a sort of 
shared conceptual and concrete ‘common ground’.
 Having discovered from these working sessions 
how the sketches could function to frame and provoke 
a hands-on as well as high-level discussion around 
the themes and concepts depicted, we decided that the 
project would actually take the form of carefully selected 
concept sketches and of a workshop format within which 
the sketches would be used to engage a discussion with 
external stakeholders. We selected four sketches as a basis 
for further speculation on the concepts and issues at hand. 
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Interfering Statistics
This concept takes the form of large panels within a public 
plaza or park. The panels relate to different sources of local 
energy use, and they rotate to show real-time statistics 
about these. Interpretation and navigation is required  
to walk through — people must embody the statistics they 
create and decide whether to walk the path least taken or 
most well-trod.

Lamp-Post Timer 
This concept proposes interventions into public lighting 
systems. Basic functionality might include an on/off switch 
that provides a choice for illuminating a social gathering 
or dimming the light for a date; an advanced version might 
replace the bulb with a video projector to display real-time 
statistics about local energy use on the sidewalk in order to 
stimulate park debates.
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Large-Scale Electricity Consumption Indicators 
Lights on the facades of multiple apartment buildings 
make up a large-scale information display — signaling the 
energy consumption and trends in each individual building 
and enabling comparisons and competitions to be made 
between. The concept may simply network the lamps that 
are already commonly displayed on windowsills. 

Public Hang- and Dry-Out
This is a physical structure installed in a neighborhood open 
space for locals to gather and hang out their laundry to dry. 
It’s an energy-saving add-on to a laundromat and builds on 
the social aspect of doing laundry together — and makes a 
spectacle out of the sustainable and social aspects. Literally, 
it’s about leaving one’s (clean) laundry out to dry! 
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The four selected concept sketches were taken into a 
workshop as props for constructing a discussion with 
stakeholders in the energy and design sectors. Inspired 
by workshop techniques from participatory design, 
performative ethnography and game-based design 
methods, we planned and conducted a half-day workshop. 
Six participants were invited, including men and women 
of different ages and from disciplines including energy 
engineering, product and service design, art, architecture 
and landscape architecture. The workshop was designed  
to engage the participants both as ‘users’ of energy in  
their everyday lives as well as ‘experts’ with knowledge  
that might be brought to bear in other ways upon our 
project. Activities were sequenced in order to start from  
the first perspective. 
 To start off the workshop, the two workshop leaders 
gave a general and short presentation about the general 
research theme and, more precisely, the goal of the 
workshop. To get the participants more relaxed and 
acquainted, we played a game based on ‘speed-dating’,  
in which each person introduced themselves to another, 
then moved on to the next, until everyone had met one- 
on-one. After this, we met again as a group, and the 
workshop leaders gave an overview of the afternoon’s 
activities and schedule. 
 The first activity was called ‘An ordinary day in my 
life’: “Think about a typical situation or happening in 
your everyday life that takes place in a public space. For 
example, it might be when you are taking your children 
to kindergarten, visiting a friend, or taking a long walk 
on a Sunday... Tell the story in three steps. What details 
are important in the story? Who is there? What does the 
environment look like? How do you feel?... Write down 
some key words and illustrate this through drawings or 
diagrams if you would like. The story should not focus  

Staging a 
discussion 
with 
stakeholders
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on energy and nor be work-related. The story does not 
need to have a good ending or a punch line.”
 Individually, participants wrote and illustrated one  
or more situations on their worksheets and, then, each 
shared with the whole group. The intention behind this was 
to invite a deeper personal engagement in the workshop  
as well as to elicit meaningful stories with rich details 
about social, material and emotional factors that could  
be returned to later in the workshop. 
 For the next activity, the participants were divided 
into three groups, which had been decided beforehand  
to match up interesting competences and perspectives. 
Each group was given a set of of four cards, each featuring 
one of the concepts pre-selected for the workshop, along 
with a new worksheet with instructions and space to  
write and draw. 
 This activity was called ‘An unusual day in my life’: 
“Choose two of the concepts that you think work best 
within the situations that you described in the first activity. 
Now, create two new stories combining the concepts  
and the situations by asking yourselves ‘Where is energy 
present?’... Here are some things you might consider as  
you make up the stories — How does the situation change 
if the concept is intervened into it? How does it affect the 
location and the people? Short-term, long-term? Positive 
and negative aspects? What is interesting or exciting with 
this concept? Where is it placed and why? How can the 
concept be changed to fit into the setting? Is there a place 
where it would fit better?... Draw a map or scenario of 
where and how your story takes place. Document your 
discussion on the worksheet.”
 The intention of this activity was not to generate 
new concepts — as might be the goal of a co-design or 
participatory design workshop — but to speculate on 
what might emerge as the concepts were intervened into 
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an existing situation. In this case, it was important that 
the situations were familiar, personal and meaningful, 
providing a rich environment into which the concepts 
would pose potentially significant changes to how people 
might think, feel and act.
 Indeed, the concepts themselves were deliberately 
provocative — introducing new modes of playful, political 
and social interactions. Rather than attempting to 
fully resolve the situation and the concept into a new or 
alternative design, a gap between the ‘ordinary’ (from the 
first activity) and ‘unusual’ (introduced in this activity) 
was intended to create another kind of discussion.
 The workshop ended with a group discussion, in  
which the participants were asked to step into another role 
— that of their professional and disciplinary expertise —  
to discuss the concepts from this point of view.
 Reflecting on the workshop afterwards, we noticed 
several aspects of the workshop design that proved 
effective. Starting the workshop by going deeply into 
participant’s personal situations was a very good way  
to approach the idea of public space, which can often  
seem too abstract. Dividing the storytelling activity into 
three stages worked very well, since participants then  
had to reflect upon the details and events in their story  
— we ended up with elaborate and inspiring stories about 
Sunday strolls, meetings with friends in the city and daily 
commutes to work. 
 It was also important that the four concepts were not 
about being realistic and feasible — this allowed a sort 
of ‘suspension of disbelief’ and stimulated ‘visions of the 
future’ with the concepts. The second group, for example, 
adapted the concepts as they were inserted into the stories, 
leading to very interesting discussions about how they 
motivated their decisions. Their ‘Public Hang- and Dry-
Out’ was placed in the south part of Haga park, which  
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they thought was boring but closer to the city so that people 
didn’t have to take the car (which would counteract the 
whole idea of saving energy). 
 While anchored in reality, participants were able to 
develop stories with rich details, personal meanings and 
diverse endings. In addition to valuable input for our own 
design and research development, fresh and interesting 
ideas also emerged.
 We did find it difficult to focus attention on the social 
and political aspects — instead, design form and function 
tended to take over in participant responses. This may be 
due to many factors — such as the background of several 
from design-related fields. Further, our intention to create 
a gap between personal real-life situations and the ideas/
ideals reflected in the concepts proved difficult for the 
participants to grasp. For example, while one group placed 
all four concepts into one person’s story, another group 
ended up focusing on details rather than the big picture, 
and the last created totally new concepts in order resolve 
their story. 
 To shift the emphasis in future workshops, we  
would like to experiment with methods of role-playing 
and model-making and perhaps activities in larger groups  
— while storytelling was effective as a device for engaging 
participants, perhaps writing and drawing limited 
spontaneous emotional responses and interpersonal 
dynamics.
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An ordinary day in my life …
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An unusual day in my life …
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Speculating 
on  
consumption  
(ab)norms

Extending and further developing a set of themes in 
our ongoing research on visualizing energy, Ab|Norm 
speculates on the (ab/normal) forms of energy use in urban 
space and civic life. The project is manifested as a series 
of concept designs collected on cards, which constitutes 
both an archive of of our ideas relevant to this topic and 
a physical resource for engaging a wider discussion with 
stakeholders from, for example, creative and technical 
fields concerned with design and energy issues. 
 For us, the concept cards have functioned as 
conversation pieces or props for discussion — a conceptual 
stimulus and physical basis for discourse. To such ends,  
we have experimented with workshop methods for framing, 
sequencing and developing a discussion around the 
norms in current (and potential) strategies for designing 
and using energy in public space. An important aspect 
of our workshop was the inclusion of both personal and 
professional perspectives of participating stakeholders. 
From the workshop, we gained feedback upon our ongoing 
design research process and new ideas for future work. 
In particular, we see a range of ways for hard data and 
scientific statistics about energy to become present at 
different spatial and temporal scales in everyday life.
 The concept cards, rather than design solutions 
or proposals, accompany a methodology for inquiring 
into norms embedded in various practices and among 
practitioners. Ab|Norm creates a platform for exploring 
relations between energy use in public and private space, 
between local and civic interests in energy use — and how 
such relations are structured by political forces, technical 
infrastructure, and by design. 
 In such terms, we also see the project as a platform  
for imagining alternative structures — for continuing to 
open up and ask questions...
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Might ‘Interfering Statistics’ activate  
the public sphere in a local place? 
What effect might it have if we asked 
people to navigate energy statistics and 
choices as they navigate physically 
through a familiar place? Are there other 
ways in which we might connect personal 
acts (small steps) with political acts 
(social change)?
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Might the ‘Large-Scale Indicators’ effect 
self-perceptions and local interactions 
around energy through house-to-house 
comparisons? Are there other ways of   
‘re-tuning’ existing systems to better 
display the energy present? Are there 
other ways to think about statistics as a 
basis for locating energy choices where 
consumption takes place?
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Might direct control via the ‘Lamp-Post  
Timer’ decrease light pollution or waste?  
How might such local choices facilitate  
more functions in the space or richer  
social interactions? How might security  
or privacy issues come into play? Are  
there further ways of thinking about the  
value(s) of local versus central control  
in public services?
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Might the ‘Public Hang- and Dry-Out’ 
attract social interactions in unexpected 
places around energy issues? Could 
such interactions lead to new forms of 
reflection on or interaction with energy 
afterwards? Are there other ways to  
think about the ‘soft power’ of local pride, 
gossip and flirtation as a basis for 
rethinking energy use?



157 Energy Futures



Ab|Norm is part of Switch!, a design research program at the 
Interactive Institute sponsored by the Swedish Energy Agency. 

Project team Loove Broms, Karin Ehrnberger, Ramia Mazé,  
with thanks to Brendon Clark. A special thanks to all the  
workshop participants. 
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Symbiots
Jenny	Bergström,	Ramia	Mazé,	

Johan	Redström,	Anna	Vallgårda		
with	Olivia	Jeczmyk	and	Bildinstitutet
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‘Symbiots’	imagines	forms	in	the	urban	
landscape	that	operate	parasitically	—		
emerging	and	thriving	when	households		
or	neighborhoods	reduce	energy		
consumption.	For	people,	the	provision		
of	these	as	public	functions	acts	as	a	
reward.	For	Symbiots,	it	lures	people	
away	from	their	private	habitats	and	
energy-consuming	habits,	thus	leaving	
more	power	for	others	in	the	electricity	
grid.	The	project	queries	increasing	
competition	for	natural	resources	and		
current	human-	(versus	eco-)	centered	
design	paradigms.	Symbiots	takes	the	
form	of	a	photo	series	in	the	genre	of	
contemporary	hyperreal	art	photography.	
Produced	as	posters,	these	have	been		
the	basis	for	raising	awareness	and		
discussions	with	neighborhood	residents.
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Within Switch!, we were interested in how variables in 
existing value systems can be shifted or rebalanced. For 
example — how the introduction of an unusual or extreme 
behavior in public space causes a reflection upon or change 
in others’ behaviors. Or, how the introduction of a new 
thing at home changes perceptions of other pre-existing 
things. We explored how design interventions (as things 
or happenings) into these systems might shift the existing 
values, not only exposing habits, norms and standards, 
but also effecting a rebalancing or renegotiation among 
actors/variables.
 In this project, we started by speculating on energy 
in the city: In what forms is energy production/delivery/
sale/use visible? How would exposing interactions around 
energy or intervening new mechanisms transform the 
situation? What alternative interests might be served? 
How might other sites and actors become focal points 
or ‘power’-stations within a locality? How would this 
transform the cityscape, in space and over time?
 Considering the city as a sort of ecosystem, we 
imagined negotiations that might take place among 
diverse organisms and interests in the case of limited 
resources. We began to speculate on issues of competition 
and collaboration within a limited energy system — 
how these might be manifested in interactions among 
participating actors and in the material forms and 
technical logics that govern such interactions. Exploitation 
and theft, for example, raise issues of who owns what, 
and how resources are distributed, appropriated and 
consumed. Benefits and rewards raise issues related to 
persuasion, peer pressure and social contract.
 We looked to notions of symbiosis to think further about 
ecosystemic interactions. In biology and botany, symbiosis 
characterizes relationships within ‘the living together of 
unlike organisms’, including pathologies of harm/benefit 

Intervening	into	
energy	systems
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ranging among the mutualistic, parasitic and commensal. 
We also looked to cultural theory, in which parasitism 
applies to practices of sharing and stealing electricity in 
nomadic settlements and developing countries. Related 
issues of (political) power are raised in tactical media, in 
which the term applies to strategies for usurping the power 
of hegemonic media, economic and political systems. 
 As a brief, symbiosis operated as a conceptual 
framework for examining (inter)dependencies within 
a system, including pathologies and power negotiated 
among human and non-human actors.
 Having thus set a sort of brief, we began to develop  
the design space, focusing on electricity consumption 
within a system comprising diverse actors and agencies. 
Rather than stand-alone forms or autonomous functions, 
we considered interventions into existing infrastructures 
and systems, and the temporal as well as spatial aspects  
of interactions. In relation to ‘energy ecologies in everyday 
life’, Symbiots developed as an investigation into the 
complexity of human- and eco-systemic interactions 
around energy consumption instantiated in mundane 
situations and local sites.
 To explore how symbiotic interactions might play out 
in actual situations and sites — and in relation to existing 
functions such as shopping, partying, playing and eating 
— concept development unfolded through conceptual 
mapping, local site-seeking and sketching.
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Early concepts explored parasitic forms of reactions to 
high/low energy consumption in local contexts. Each 
explores different sets of motives and actors, as well as 
various formal manifestations and functional behaviors.
 We took concept and design development ‘in the field’. 
Over several days, we explored different neighborhoods in 
Stockholm, seeking particular sites that could be interesting 
to situate concepts. Along with unique or well-known areas 
in the city, we also explored popular and commonplace 
spots in terms of types of inhabitants and visitors, amenities 
and activities, reputation and composition. The process 
of concept-mapping, site-seeking, and sketching 
interventions was iterative. Over several days spent in our 
studio and around town, we developed different sketches 
and gathered to discuss initial concepts, sites found and 
new concepts generated or elaborated in response.
  To locate concepts within existing neighborhoods,  
as well as to test out different ways that they might 
appear or communicate visually, sketches took the form 
of montages on top of the photos taken when out and 
about in the city. The ‘Square parasite’, for example, 
was manifested in different sites — the landmark tourist 
destination of Sergels Torg in the center of the city, in a 
cosy semi-public courtyard habituated by families and in  
a square ringed with popular cafes for young professionals 
— using the same formal/functional mechanism.
 Different locations exposed differences in who might 
be effected, how and why. For example, the ‘Crossing 
parasite’ in a suburb suggested a potential clash between 
old-timers and outsiders but, in a progressive part of town, 
suggested impromptu social gatherings and shared child-
minding among young families. Around these sketches, 
we were able to transform the discussion from one about 
the design features and urban functions to potential social 
conditions and consequences. 

Sketching	
conceptual	
interventions
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Square	parasite
The Square parasite lives 
underneath a square. 
It expands and shifts to 
rearrange the surface of 
the square, creating a 3D 
landscape from the 2D surface. 
This landscape can function 
for activities — as an arena 
for performers and spectators 
or as outdoor furniture for 
local stores and neighborhood 
gatherings. 

Light	parasite
Like the Square parasite, this 
parasite rearranges surface 
patterns. In this case, cracks 
in the ground form contours 
and game features for mini-
golf. This can be built up as a 
single hole or an entire putt-
putt course, with more or less 
extreme ground conditions 
to reflect the inhabitants 
of nearby apartments or 
buildings.

Playground	parasite	
The parasite has discovered 
that children are the key to  
the human heart. Thus, it  
takes on the form of 
playground equipment —  
for example, it takes on the 
form of a swing by rising up 
and assembling itself from 
a pile of ‘junk’, just like the 
masts of a mini-ship are 
raised in the classic souvenir 
bottle.

Crossing	parasite
The parasite has taken the form 
of a crosswalk. As it thrives at 
night or on good days, each 
stripe rises to the height of a 
bench, thus creating a row of 
benches. This furnishes a space 
for activities – the benches can 
be used for an outdoor cinema 
projected on the facade of a 
nearby building. It also brings 
traffic to a stop, forcing people 
in cars to park and walk.  

Transparent	parasite
The parasite has discovered 
that humans appreciate 
beautiful things. It takes 
on the shape of art works, 
colored rocks, fish ponds, 
poetic engravings or small 
gardens. These are revealed, 
in response to neighborhood 
conditions, by illuminating 
a vitrine sunk within a 
pavement or square so that its 
contents are put on display.

Facade	parasite	
The parasite travels from 
window to window across 
the facade of a local block of 
flats. It is stocked with colorful 
lights, outdoor furniture, 
barbeque equipment and 
even a TV-satellite dish. 
Highlighting a certain flat, 
the balcony arrives to provide 
instant (though temporary) 
decoration, display and 
entertainment functions.
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Three concepts were selected to develop further as 
scenarios. Sketching had revealed the complexity of  
factors within each site as well as multiple issues that 
we wanted to raise within a nuanced discussion around 
energy consumption. Choosing three allowed us to  
develop complex depictions within each as well as a  
range of other possible spaces and times, social and 
cultural manifestations.
 We chose photography both as a communication 
medium to convey complex and nuanced messages as 
well as a prototyping platform for ‘implementing’ design 
concepts that were not possible (or even desirable) to build. 
Indeed, the challenges of building them at a full scale and 
in any realistic technical or aesthetic version would have 
reduced the set of issues that we could have raised and 
directed attention away from the complexity of factors  
to a selection of a few factors that might feasibly have  
been prototyped in another way.
 After considering different genres of photography, 
including those more prevalent in architecture and 
journalism, we turned to fine art photography and 
developed a collaboration with a professional photographer 
and an institute specializing in 3D-rendering. 
 We began a series of photoshoots, carefully staging 
the composition of actors and objects, lighting and 
material qualities. Subtle alterations to the texture and 
color of light, for example, resulted in dramatic differences 
in how attention was directed in the picture and the mood 
conveyed — the color green could be dark and sinister 
or bright and suburban. Subtle articulations to objects 
and surfaces gave rather dramatic visual cues about 
the potential for 2- or 3D transformations of the built 
environment that has otherwise become so mundane that 
such patterns have become invisible. These were carefully 
crafted within the photoshoots and in post-production.

Materializing	
concepts
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In Symbiots, we imagine a parasite that lives off energy 
from the local electricity grid. It thrives when there is low 
demand on the system, when it has a chance at competing 
for resources. During a phase of low energy consumption 
within a neighborhood, and thus reduced competition, the 
parasite surfaces within the urban landscape as it consumes 
energy from the grid. Since revealing itself involves the 
risks involved with being noticed, the parasite has chosen a 
symbiotic strategy, shaping itself into forms and functions 
that are pleasing to inhabitants of the neighborhood. 
 Suddenly and sometimes spectacularly visible, these 
serve to lure people out of their private habitats and away 
from their energy-consuming habits, thus further reducing 
private energy use. A successful instance of this parasite 
would create an addictive relationship with the local 
inhabitants, who would become dependent on the forms  
and it provides — a less successful one, however, could 
potentially die off. Survival depends upon its ability to 
minimize the energy consumption of local residents  
sharing the resources of the host grid.
 

Framing		
the	concept
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The photo series presents particular and provocative 
concept of energy consumption, instantiated as scenarios 
represented and located within specific sites. The photos 
produced and scenarios depicted can be seen as a sort of 
constructed and physical manifesto, a set of ideas specified, 
situated and materialized. We have intended these to be 
a basis for making ideas — and questions — operational 
towards potential and future stakeholders. Toward this 
end, we have considered the photos as interventions 
within two different contexts: a (future) exhibition within 
a museum or gallery, and; a local conversation with 
neighborhood residents.
 We returned to Aspudden, a neighborhood in which 
one of the photoshoots took place, with a poster designed  
to present the project and the photos. Intended, in this  
case, as ‘conversation pieces’, the fine art refinements  
of the photographs were downplayed. Two photos were 
printed as glossy snapshots, intended as mementos, with  
a written invitation to post them on the family refrigerator. 
Posters were distributed to all the apartments in buildings 
within a particular block in Aspudden, and interviews were 
conducted by two of the project team with five households. 
 The posters and photos framed conversations 
opening onto many related issues. For example, only 
the kitchen light is on when we arrive to meet Britt. She 
tells us that she thinks a lot about energy savings — “We 
just have one planet”. Upstairs, Sven is on a municipal 
committee concerned with energy, but he treasures the 
heated bathroom floor and always leaves a light on for 
the cat. Across the way, Mikael is concerned that families 
with small children are disadvantaged by energy-savings 
policies. Olof has environmental ideals but cynically 
believes that individual and business interests will win out.
 Issues of individualism, collaboration and competition 
within the local environment emerged. Responses 

Staging	local	
conversations
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articulated significant social and even political issues 
around energy use, posited within reflections on their  
own personal, family and communal situation.
 In a variety of ways, these conversations explored 
values related to everyday interactions with energy. 
Grounding articulations of general opinions or larger 
issues, the strangely familiar photos seemed to stimulate 
the expression of rich stories, personal beliefs, local 
politics and existing relationships. Besides our in-person 
conversations, we foresee further related interactions 
among inhabitants after our visit. Indeed, we discovered 
that our repeated visits — for site-seeking, photo-shooting 
and interviewing — had already sparked local discussions 
around the topics raised. For us, this suggested a potential 
for Symbiots to operate not only as a critical practice, but  
as a critical social design practice.



Interview with Britt (87-years old) who  
lives alone in a 3-room flat. When we met,  
she had just come back from a haircut and  
her weekly swim. 
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Discussing the Public Spotlight, she volunteers that she would 
like to have more light on the balcony:

Who’s responsibility is it to save energy?

When we leave, she tells us,

“Vi har bara en jord / We just have one planet.” 

“Well, I’m disappointed that I didn’t think about that when 
I had the electrician here, to get a socket so I could have a 
lamp (on the balcony). And since I have to pay for it myself 
(the installation), things that don’t belong to the building, 
it gets expensive.” 

“But why didn’t I arrange so I could have outdoor 
lighting?”

“I think it’s our own responsibility. We have to feel that 
responsibility, I think. The housing cooperative can’t go 
around and turn off lights for everyone.”

“I can spread the word to the others around here...” 
“We often meet and discuss things.”

When she cooks and bakes, Britt saves energy. Yesterday 
she made four cakes at once, so that she didn’t have to 
heat up the oven again and again. When she cooks, she 
turns the hob off once she thinks it will be cooked enough 
with the afterheat. She saves energy both because of the 
economy and the environment —
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About saving energy...

Who’s responsibility is it?

About Public Spotlight...

“In general, on a societal level, a lot of electricity is used  
by private actors, businesses and public facilities.”

“Consumption on an individual level doesn’t really matter 
when it comes to environmental issues — it’s more factors 
that are beyond individual control.”

“There has to be some movement both on the authority 
level and then some awareness at the individual level.  
One could give as many reasons as you can imagine  
for why you should consume less.”

“I don’t really know, it depends. People tend to be pretty 
individualistic, and it’s becoming more and more like that, 
so it would probably work on some level.”

“Well, competition is popular.”

We knock on the door and Olof answers. It’s his 
girlfriend’s flat, with original interior design details and 
vintage furniture. As it turns out, the first floor apartment 
doesn’t have a balcony! The flat is dark, Olof has been in 
the kitchen.



Interview with Olof (23-years old), who is 
staying over in his girlfriend’s flat — when  
we talk to him, he is just about to cook dinner 
for when she comes home from work.



Interview with Sven (73-years old), who lives 
with his wife and Benny (a cat). He recognizes 
us from Britt’s description of the events around 
our photo-shoot during the previous weeks.
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We are welcomed into a neat flat with cosy corners and 
small lights throughout. Sven and his wife are pleased with 
their electric stove and heated bathroom floor, which is on 
all the time. They have low-energy bulbs but, since they 
are not happy with the light, the bulbs are placed where not 
much light is needed. 

Do you know how much energy your neighbors consume?

About Public Spotlight, he repeats...

How do you think about your own energy consumption?

As we leave, Sven mentions,

“There was this guy on the top floor, but he’s not in the 
building anymore, he had some machine going, you could 
hear that he was doing something. But, other than that,  
it’s just normal people here.”

“Det var ju roligt / That’s neat.”

“We are aware on a daily basis of the environment, but  
it’s not like a special thought or effort like ‘we must sort  
our garbage’.”

“I keep the light on when we are out of the house  
— for Benny.”

“Then [Britt] will soon come by, knock on my door,  
and say that these girls were here again.”
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About the Public Spotlight concept:

What about energy that is shared or common in the building?

Can people think differently about their own consumption?

Who’s responsibility is it?

“I can imagine that when you come home at night after 
work, you will surely look for the lamp to see where it 
is. The risk is that there is always a small, one-person 
household that consumes very little electricity in 
comparison to those of us with two children, it’s a lot  
of cooking and there’s a washing machine...” 

“When you know that you can save money on it, then you 
save energy, but you would not do it for everyone. That’s 
how egotistic people are... For example, if you have to 
tumble-dry something, and you go downstairs, you may 
put on the machine for fifty minutes even if you know it 
may only take thirty, just to make sure that it will be dry 
without having to go back and forth.”

“When you can save money, when you get your own bill, 
then I think that people care more. I think so. That’s how 
egoistic we are. In general, at least.”

“There has to be demands or pressure from the 
authorities... It helps with promotion by the state.”

Mikael and Mia both come and open the door for us. They 
are a bit hesitant, but invite us in. Their apartment is very 
cosy, with a lot of toys and books around, and not really 
anywhere to sit. We start by introducing the project and 
the Public Spotlight concept  —



Interview with Mikael (29-years old) and 
Mia (4), who are watching children’s TV and 
waiting for Mia’s mom and little brother to 
come home from a friend’s house.
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We might tend to think of energy as a matter of 
technological infrastructure or a system of economy and 
regulation, but we need only look to its local manifestations 
in our own backyards to understand that political power, 
social contracts and human costs are at stake. Nor 
are technical terms separate from those of ethics and 
aesthetics. Symbiots is an example of how an inquiry 
might be crafted and staged through alternative ‘cultural 
imaginaries’. With symbiosis as a point of departure, 
scenarios of interaction around energy depict varieties  
of dependency within non/human relations.
 Symbiots depicts three scenarios: ‘Street Cinema’  
— an event that arises as a traffic-stopping experience 
for locals; ‘Public Spotlight’ — street lights that spotlight 
household energy efficiency, and; ‘Competitive Golf’  
— a mini-golf course that builds up through collective effort. 
 These scenarios have been elaborated within 
Symbiots to investigate social and cultural aspects of 
interactions with common resources such as energy.  
Each secenario is portrayed in two states, to emphasize 
how, where and why a site or situation look different in 
relation to changing patterns in energy consumption. 
While we imagine that Competitive Golf might come to  
life at the end of the working day, the Street Cinema  
would need a more sustained and collective effort — thus, 
each operates in relation to different temporal cycles and 
trends in energy use, patterns of public/private life and 
rhythms of urban routines. 
 The scenarios deal with different scales of energy 
behavior. Public Spotlight emphasizes the presence of an 
individual occupant within the semi-public community 
of an apartment building and also the general public of 
the streetscape; Competitive Golf operates on the basis 
of household-to-household competition between house-
proud neighbors who own property in an affluent part 

Depicting		
Symbiots		
scenarios
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of town, and; Street Cinema creates a collective public 
space for residents (blocking outsiders) in a mixed-use 
neighborhood. Competitive Golf operates through  
peer-to-peer competition, Public Spotlight promotes 
individualism within a collective and Street Cinema  
relies on collaboration for a common good. 
 Each deals with complex issues of public and private, 
spotlighting private citizens in the public eye (and the 
perhaps double-edged celebrity of being singled-out), the 
semi-public space of courtyards and balconies (infringed 
upon, in Competitive Golf, by teenage trespassers), the 
common neighborhood space of the street crossing within 
the wider urban traffic infrastructure (in which access to 
both private and public access is temporarily blocked). 
Energy consumption is thus placed in a social context, 
raising complex issues around private life and public rights, 
relations between consumption, habitation and citizenship, 
relations between social competition, collaboration and  
ex/inclusion.
 Each situation has been selected and the photograph 
crafted to articulate a particular position in relation (and 
contrast) to the others. Instead of simply reducing energy 
consumption to a question of reward and punishment, 
the nuances and implications of the different situations 
depicted in the photos are intended to draw out a rich 
engagement and imagination on behalf of the viewer  
about the more complex nature of ‘good’ consumption  
and ‘model’ society.
 Such multiplicity of ideas and implications are 
gradually exposed as one looks at a photo from afar  
versus up close, and as the photos are arranged in relation 
to one another.
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Street	Cinema

If	everyone	in	the	area	works	together		
to	lower	energy	consumption,	a	reward		
may	be	in	store	at	the	end	of	the	week.		
An	ordinary	street	crossing	transforms		
into	traffic-stopping	event.	On	show	are		
classic	nature	and	family	films	—	bring		
your	own	popcorn!
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Public	Spotlight

Street	lights	serve	the	public	good		
—	and,	in	this	instance,	private	citizens.		
These	lamps	shed	light	on	the	apartment		
with	the	best	energy	habits	within	reach.	
Balconies	suddenly	come	to	life	for	new	
activities	—	and	as	a	stage	for	models	of		
good	behavior.
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Competitive	Golf

Who’s	grass	is	greener?	These	neighbors	
can	tell	how	their	energy	behaviors	match	
up	—	their	savings	manifests	as	a	sporting	
activity	on	their	own	doorstep.	Individual	
houses	can	distinguish	themselves	and	
collective	action	can	build	up	a	whole		
golf	course.



Symbiots	is	part	of	Switch!,	a	design	research	program	at	the	
Interactive	Institute	sponsored	by	the	Swedish	Energy	Agency.	

Project	team	Jenny	Bergström,	Ramia	Mazé,	Johan	Redström,		
Anna	Vallgårda.	Photography	by	Olivia	Jeczmyk	and	Bildinstitutet.	

Thanks	to	Karin	Ehrnberger	and	family,	Aude	Messager,	Thomas	
Thwaites	and	Basar	Önal	for	participating	in	the	photshoots.		
A	special	thanks	to	the	neighborhood	residents	of	Aspudden,	
Kungsholmen	and	Skanstull.

Further	reading	A	version	of	this	text	was	previously	and	originally	
published	as	Jenny	Bergström,	Ramia	Mazé,	Johan	Redström	and	
Anna	Vallgårda,	“Symbiots:	Conceptual	interventions	into	energy	
systems,”	in Proceedings of Engaging Artifacts (Oslo:	Nordic		
Design	Research	Society,	2009).
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Design is often said to be about ‘value creation’, referring 
to the power of design to effect meaningful and valuable 
experiences for consumers as well as material and brand 
value for clients and stakeholders. Operating on behalf 
of producers, design is bound into larger projects of 
increasing economic and symbolic capital. With respect  
to consumption, design is no longer, if it has ever been, 
solely about satisfying the basic human needs of an 
individual or society, but also about creating needs and 
even manufacturing desire.1

 Historically, this persuasive power of design has 
been employed in the service of expanding consumption. 
Indeed, design came into being at a particular stage in 
the history of capitalism, along with the scales of economy 
presumed by industrialized mass production and mass-
market consumption. Disciplines such as industrial and 
interaction design have grown up around interest in 
expanding the market and profitability of the emerging 
electric and electronics sectors.
 Given this history, as well as contemporary awareness 
of certain undesirable ecological side-effects of previous 
modes of production and consumption, perhaps it is no 
wonder that design has often been seen as part of the 
problem within the environmental discourse. In response, 
diverse strategies are collecting under the general 
umbrella of ‘sustainable design’. Much effort has been 
directed at improving existing manufacturing systems, 
increasing the energy efficiency of processes and products, 
and promoting green consumption. Others move away 
from production of and desire for the ‘new’, towards the 
endurance, reuse and sustainment of existing things or 
continuing and closed systems of production.2 Indeed, 
some are reconsidering the material basis of design 
altogether, evident in increasing interest in service and 
experience design, and the application of design to the 

Design and 
Research

Note — A version of  
this text was previously 
and originally published 
as Ramia Mazé and Johan 
Redström, “Switch! Energy 
Ecologies in Everyday Life,”  
International Journal of 
Design 2, no. 3 (2008): 
55–70. 

1 — See Adrian Forty, 
Objects of Desire (New York: 
Pantheon, 1986).

2 — For example see 
Jonathan Chapman, 
Emotionally Durable Design 
(London: Earthscan, 2005); 
William McDonough, 
Cradle to Cradle (New York: 
Northpoint Press, 2002); 
Peter-Paul Verbeek and 
Petran Kockelkoren,  
“The Things that Matter,” 
Design Issues 13, no. 3 
(1998): 28–42; Tony Fry, 
“The Voice of Sustainment,” 
Design Philosophy Papers 1: 
www.desphilosophy.com/
dpp/dpp_index.html 
(accessed online October 
30, 2008).
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business and politics of sustainable development.3 On the 
defensive, much has been done to reposition design as part 
of the solution.
 However, it is not simply a matter of being part of the 
problem or part of the solution — the current situation 
cannot be reduced to such terms. Due to the complexity 
involved in sustainability, it is simply very hard to consider 
and negotiate all aspects necessary to achieve a fail-safe 
solution, particularly since such solutions must somehow 
be compatible with the current state of affairs. Given the 
difficulty of foreseeing the future consequences of design 
decisions, it is possible that things we regard as solutions 
here and now may produce further problems elsewhere in 
the world or later on. Humanitarian and environmental 
interests intersect and even compete within sustainable 
design, pointing to larger historical and philosophical 
tensions between ideas of nature and culture, progress 
and change, individualism and collectivism. Within this 
complex set of interests and ideologies, causes and effects 
as well as problems and solutions become difficult to 
identify, much less to address head on.

3 — For example, see: 
Arnold Tukker and Ursula 
Tischner, eds., New Business 
for Old Europe: Product-
service development, 
competitiveness and 
sustainability (Sheffield, 
UK: Greenleaf,  2006); 
Ezio Manzini and François 
Jégou, Sustainable Everyday 
(Milan: Edizioni Ambiente, 
2003); Bruce Mau and 
Jennifer Leonard, Massive 
Change (London: Phaidon, 
2004).
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Design can be characterized by its particular capacity 
to negotiate complexity. Rather than problems that 
are definable, objective and consensual, which may 
characterize some of the problems treated within the 
natural sciences, design deals with social and political 
problems that can never be finally or universally solved. 
This entails that (sustainable) design cannot only be 
concerned with problem-solving, as its task is often 
formulated within the tradition of technical rationality. 
Indeed, design problems might be understood as an open 
set of issues with many possible resolutions, the design 
process as reflexive inquiry in which new questions or  
even problems may be generated along the way, and the 
product of design as one proposition among many and 
competing ideas.4

 Within design, modes of reflective and critical 
practice engage with such problematics. For the reflective 
practitioner, each move within a design process is the 
basis for self-reflexive and wider analysis that is allowed 
to reframe or redirect the whole.5 Conceptual and critical 
design reflect upon the conditions and processes of design 
— but, moving beyond describing and exposing these, 
practitioners also actively engage in posing new questions 
and problem frames. As Jane Rendell articulates: 

Projects that put forward questions as the central  
tenet of the research, instead of, or as well as  
solving or resolving problems, tend to produce  
objects that critically rethink the parameters of  
the problem itself.6 

Tendencies toward critical practice are explicitly concerned 
with problem-finding in disciplinary discourse and wider 
society, with an ambition to open up a practical and 
tangible arena for criticism from within, and as, design.7 

Critical 
Practice

4 — See Horst Rittel and 
Melvin Webber, “Dilemmas 
in a General Theory,” 
Policy Sciences 4 (1973): 
155–169. See also Richard 
Buchanan, “Rhetoric, 
Humanism, and Design” 
in Discovering Design, 
Richard Buchanan and 
Victor Margolin, eds. 
(Chicago: University of 
Chicago Press, 1995), 
23–68. 

5 — Donald Schön, The 
Reflective Practitioner (New 
York: Basic Books, 1983).

6 — Jane Rendell, 
“Architectural Research 
and Disciplinarity,” 
Architectural Research 
Quarterly 8, no. 2 (2004): 
145. 
 
7 — Ramia Mazé and 
Johan Redström, “Difficult 
Forms,” Research Design 
Journal 1, no. 1 (2009): 
28–39.
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Such tendencies are not unprecedented — heritage might 
be traced through the modernist avant-garde, anti-design 
since the 1960s and critical architecture.8  
 For example, anti-design contested design blindly  
‘in service’ to values set by historical convention or 
hegemonic ideologies, espousing a political and ethical 
agenda proper to design  — “Otherwise we will end up 
by designing beautiful electric chairs or mountains of 
rubbish,”9 as Superstudio proclaimed. These historical 
examples, and a growing number of contemporary 
practices, attempt to diversify or counter mainstream views 
on what design is and what it should be about.10 Relating 
to critical and social theory from other disciplines, critical 
practitioners engage in (de)constructing the intellectual 
and ideological foundations proper to design, thus 
reconfiguring how we might think about the agency  
and responsibility of design.11 
 In addition to this conceptual agenda, such tendencies 
also expand the practical means and methods for making 
forceful propositions. Alternative forms of professional 
practice and collaboration across disciplinary borders have 
been a basis for reworking existing conditions, situations 
or institutions of design, and alternative processes and 
products have been a basis for critiquing conventional 
modes of production and consumption. For some, this 
has meant resistance to traditional imperatives of mass 
production or market consumption. For example, ‘paper 
architecture’ applies the persuasive visual narratives and 
tangible forms of design, but it is primarily produced for 
publication and exhibition rather than for construction 
and inhabitation.12 Controversial propositions made 
through alternative channels for (ideological) production 
have succeeded in constructing a very public and sometimes 
more participatory discussion around societal issues.

8 — See Ramia Mazé, 
Occupying Time (Stockholm: 
Axl Books, 2007); Magnus 
Ericson and Ramia Mazé, 
eds., DESIGN ACT: Socially 
and politically engaged 
design today (Berlin: 
Sternberg / Iaspis, 2010).

9 — Quoted in Peter Lang 
and William Menking, 
eds., Superstudio (Milan: 
Skira Editore, 2003), 120.

10 — For further examples 
see Andrew Blauvelt,  
ed., Strangely Familiar 
(Minneapolis, MN:  
Walker Art Center, 2003); 
Anthony Dunne and Fiona 
Raby, Design Noir (Basel: 
Birkhäuser and August 
Media, 2001).

11— See Jane Rendell, 
Jonathan Hill and Murray 
Fraser, eds., Critical 
Architecture (London: 
Black Dog, 2007). 

12 — For example see 
Magnus Ericson et al, eds., 
Iaspis Forum on Design and 
Critical Practice — The 
Reader (Berlin: Sternberg, 
2009); Catherine de Zegher 
and Mark Wigley, eds., The 
Activist Drawing (Cambridge, 
MA: MIT Press, 2001); 
Neil Spiller, Visionary 
Architecture (London: 
Thames & Hudson, 2006).
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In terms of design research, this might be seen in relation  
to ‘research through practice’, or practice-based 
research.13 Central to both critical practice and practice-
based research is consideration of design as a mode of 
knowledge production — the objects produced act as a 
“material thesis”, embodying certain intellectual and 
ideological arguments. As Alex Seago and Anthony  
Dunne articulate:

The object itself becomes a physical critique… 
research is interpreted as ‘conceptual medeling’ 
involving a critique of existing approaches to 
production/consumption communicated through 
highly considered artifacts.14 

Or, it may be seen as a sort of design criticism — though 
critical practice moves beyond analysis and interpretation. 
Indeed, its effects in material form and on behavioral 
transformation is what differentiates design — as a 
material practice — from the hermeneutic practices of 
criticism or ‘research into design’ that typically take place 
in a humanities or social science context.15 
 Research through (critical) practice opens for 
new ways of thinking and doing design today. Design 
imagination, skill and craft can be applied to stage a 
debate on pressing issues that might otherwise be difficult 
— even undesirable — to realize in other forms. Designers 
engage not only in solving or resolving problems but also  
in questioning how problems are set, by whom and why. 
This is an alternative approach to the emerging challenges 
to design — indeed, if we only respond in a reactive, 
defensive or pragmatic mode, we might unwittingly  
affirm the conserving mechanisms of convention or 
become complicit with the values of other systems  
and institutions. 

Research 
through  
(critical)  
practice

13 — See Christopher 
Frayling, “Research in Art 
and Design,” Royal College 
of Art Research Papers 1,  
no. 1 (1993–1994): 1–5. 

14 — Alex Seago and 
Anthony Dunne, “New 
Methodologies in Art and 
Design Research,” Design 
Issues 15, no. 2 (1999): 
16–17. 

15 — For example compare: 
Frayling “Research”; Stan 
Allen, “Practice vs Project,” 
Praxis 0 (1999): 112–123. 
See also Mazé, Occupying.
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16 — Ramia Mazé, 
“Criticality Meets 
Sustainability,” in 
Proceedings of Changing  
the Change (Turin, Italy: 
Politecnico di Milano and 
Politecnico di Torino, 2008).

Further, this opens a new space for design research to 
engage with larger discourses within the sciences and 
humanities. In addition to its strategic and practical 
forms, and building upon its history of ethical and political 
concerns, research through (critical) practice might also 
expand how we reflect and act upon environmental issues 
in design.16 Indeed, as the ideas and strategies around 
sustainability proliferate in contemporary design, we must 
not only develop solutions but intellectual and ideological 
foundations for reflecting critically on alternatives.  
Indeed, we must recognize the social construction of  
the sustainability discourse itself. 
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Engaging with ideas within environmental discourse  
and sustainable design means, to some extent, engaging 
with the complexity of causes and effects, emerging 
problems and preexisting ‘solutions’, material and human 
factors. This implies that it is not only the subject of  
design (its intellectual and ideological concerns or 
objectives) that must be considered — but also the  
object(s) of design. 
 Design has, in fact, long moved past a narrow 
focus on the form of discrete objects, demonstrated by 
increasing interest in product-service systems, consumer/
user experiences and lifestyle values.17 In such terms, we 
may think of the object of design not as a discrete and 
self-contained artifact, but as made up of and bound into 
a more complex set of relations. There are a number of 
attempts to articulate this in terms of ‘ecology’ within 
design discourse — for example, ‘information ecologies’, 
‘service ecologies’ and ‘product ecologies’.18 
 Traditionally, the term ‘ecology’ has been applied 
within the natural sciences to describe the complexity 
of relations among living organisms and their physical 
surroundings. Multidisciplinary variations upon the 
subject include ‘cultural ecology’, which takes an 
anthropological, political and geographic view upon  
the relations between cultures and their natural resources 
and material conditions.19 Current discussions around 
‘political ecology’ deal not only with how political, 
economic and cultural factors relate to nature, but the 
social construction of the environmental discourse  
itself.20 In this line of thinking, knowledge about the 
environment is understood to be mediated by the 
instruments, interpretations, concerns and protocols of  
the sciences and other disciplines — including the arts, 
which have significantly influenced socio-cultural 
conceptions of nature.21 

Everyday 
Energy  
Ecologies

17 — For examples and 
discussion see Johan 
Redström, “Towards User 
Design?” Design Studies 27, 
no. 2 (2006): 123–139.

18 — For example see 
Bonnie Nardi and Vicki 
O’Day, Information Ecologies 
(Cambridge, MA: MIT 
Press, 1999); “Services” in 
Designing Interactions, Bill 
Moggridge, ed. (Cambridge, 
MA: MIT Press, 2006); 
Jodi Forlizzi, “The Product 
Ecology,” International 
Journal of Design 2, no. 1 
(2008): 11–20.

19 — For example see 
James Gibson, The Ecological 
Approach to Visual Perception 
(Boston: Houghton Mifflen, 
1979); Mark Sutton and 
E.N. Anderson, An 
Introduction to Cultural 
Ecology (Oxford: Berg, 
2004).

20 — See Paul Robbins, 
Political Ecology (Cambridge, 
MA: Blackwell, 2004); 
Bruno Latour, Politics of 
Nature (Boston, MA: Harvard 
University Press, 2004). 

21 — See Max Andrews, 
ed., Land, Art (London: 
RSA/Arts Council, 2006); 
Ian Simmons, Interpreting 
Nature (New York: 
Routledge, 1993).
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Richard Peet and Michael Watts articulate:  

The environment itself is an active construction  
of the imagination, and the discourses themselves 
assume regional forms that are, as it were, 
thematically organized by natural contexts. In 
other words, there is not an imaginary made in 
some separate ‘social’ realm, but an environmental 
imaginary, or rather whole complexes of imaginaries, 
with which people think, discuss, and contend threats 
to their livelihoods.22

 
Instead of focusing on the separation of living and non-
living systems, or even human and non-human actors, 
political ecology treats these as a hybrid blend of social 
perceptions and biophysical experiences that cannot be 
known or described in any absolute or final way. Bruno 
Latour argues that the systems constituting humans and 
their environments intersect, overlap and co-determine 
one another.23 Thus, current studies of relations between 
ecology and society treat, as Carl Folke and Lance 
Gunderson put it:

Humanity and nature as co-evolving systems  
that interact within the bounds of the biosphere  
at various temporal and spatial scales and  
across scales.24  

Any thing is inevitably located within, and constituted  
by, these interconnected and interpenetrating systems, 
generating effects that are local and locatable, at points  
of intersection or interaction.
 Contemporary thinking in material culture and 
the sociology of technology places design in relation to 
material and political ecologies. On one hand, designed 

22 — Richard Peet and 
Michael Watts, eds., 
Liberation Ecologies (London: 
Routledge, 1996), 37.

23 — See Latour, Politics. 

24 — Carl Folke and 
Lance Gunderson, “A 
Kaleidoscope of Change,” 
Conservation Ecology 6, no. 
1: www.ecologyandsociety.
org/vol6/iss2/art19 
(accessed online October 
30, 2008).
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things are understood to be comprised not only of basic 
matter but to embody the actions and intentions of their 
makers and commissioners.25 As crossovers of social and 
natural elements, things can be described both in terms 
of immanent dynamics of matter-energy and in terms 
of structured power and morals.26 Enabling certain 
actions and disabling others, things have an agency in 
prescribing aspects of their subsequent reception and 
future use.27 On the other hand, it is people who buy, 
adapt and use things appropriated for their own purposes 
within personal practices and cultures of use.28 Indeed, 
product consumption includes not only integration of given 
affordances and embedded scripts, but the emergence of 
alternative interpretations and programs of use.
 Designed things, thus, might be understood as a site 
of evolving and emergent interactions among human and 
non-human actors, material and political forces, technical 
and social processes. Focus shifts from the traditional 
spatial object(s) of design to the interactions within, around 
and through many things within a particular setting. 
 This has consequences for thinking about 
sustainability. For example, it may not be feasible to  
center design around the present and future of one solution 
or proposal, as if we might project from the current state 
of a particular product to a more efficient, eco-friendly 
or otherwise preferred future version of the same. To the 
extent that interactions emerge in the space between 
the things that people assemble and adapt to their own 
values and purposes, these cannot be designed nor even 
anticipated by design. In this sense, sustainability is not 
something that can be embodied in the object(s) of design 
but that must emerge from within the complex ecologies 
constituting everyday life.
 It also suggests another potential for design as an 
intervention into everyday ecologies. Consider the effect 

25 — Bruno Latour, 
Pandora’s Hope (Cambridge, 
MA: Harvard University 
Press, 1999).

26 — For example, Jane 
Bennett, “The Force of 
Things,” Political Theory 
32, no. 3 (2004): 347–372; 
Thomas Dant, Materiality 
and Society (New York: 
Open University Press, 
2005); Elizabeth Grosz, 
ed., Becomings (Ithaca, 
NY: Cornell University 
Press, 1999).

27 — Madeleine Akrich, 
“The De-Scription of 
Technological Objects,”  
in Shaping Technology/
Building Society, Wiebe 
Bijker and John Law, eds. 
(Cambridge, MA: MIT 
Press, 1992), 205–224. 

28 — See Elizabeth Shove, 
Comfort, Cleanliness and 
Convenience (Oxford:  
Berg, 2003); Jack Ingram, 
Elizabeth Shove and 
Matthew Watson, “Products 
and Practices,” Design 
Issues 23, no. 2 (2007): 
3–16.
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29 — See David McCracken, 
Culture and Consumption 
(Bloomington: Indiana 
University Press, 1990).

of introducing, for example, a new piece of clothing or 
furniture into a wardrobe or household — not only does 
it add something ‘new’, it changes the perception of 
previously existing things as the ‘old’.29 We might compare 
this with the approach of brand development — while a 
consumer’s lifestyle, values and habits cannot be designed 
in totality from above, they can certainly be influenced 
from the bottom up. While branding might typically try 
to change perceptions in order to encourage people to 
replace their old things with more of the new, we might also 
think of intervening things that prompt reflection on other 
values. This opens up for ways of working with systemic 
change from the bottom up, in terms of design form and 
forms of use, rather than top-down systems design. 
 Consider another example: relations to energy in 
everyday ecologies. This cannot only be constituted  
by the infrastructures of electricity production and 
distribution nor the electric and electronic devices 
depending on these infrastructures — but also by regimes 
of value, purpose and habit held by people in a social 
and cultural context. Indeed, electricity raises a further 
interesting issue. Other technologies and products may 
have a more obvious novelty value, objectified and 
packaged in ways that more forcefully intervene into 
the new. However, the structures, objects and actors 
participating in electricity use — such as grids and 
infrastructures, plugs and appliances, producers and 
consumers — are already deeply integrated into the 
everyday and extensively covered within sustainable 
development. In fact, the question of energy is perhaps less  
a matter of introducing something than of rediscovering it,  
of uncovering something currently hidden and taken for 
granted. So, here, we might take another look at when  
and where design interventions might matter.
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Much of our research inquires into how design can 
promote awareness of energy use in everyday life.30 In 
our previous ‘Static!’ program, for example, we focused 
on the relation between products and their users and 
redesigned the repeat and daily interactions with products 
in ways that would invite reflection not only on, but in and 
through, energy use.31 ‘Domestication’ studies of several 
of the artifacts, placed in households for extended periods 
of time, revealed how such interactions were embedded in 
more complex arrangements of furnishing and devices in 
the home, perceptions of light and nature during different 
seasons, and ongoing communications and negotiations 
within daily family life.32 In response, we became interested  
in expanding our focus beyond the proximate scale of 
real-time interactions between an individual user and a 
discrete product, a typical scope for research and practice 
in industrial and interaction design.
 Inspired by contemporary thinking in material 
culture and sociology of technology, Switch! considers  
design as an intervention into multiple and interpenetrating 
technical, material and social systems — or ecologies. 
Here, we attempt to shift from isolated people-product 
interactions to consider the larger spatial scale and 
longer-term aspects involved in architectural and urban 
interactions. Taking into account an expanded notion of 
site and situation, we also consider more elements involved 
in staging and inviting participation into sustained 
interactions. This involves the aesthetics of material  
forms — as well as the aesthetics of a larger experience  
and longer narrative in which forms are embedded. We 
attempt to make visible and tangible the connection 
of energy use to wide and ongoing issues affecting the 
locality, community and society. Thus, the focus shifts 
from energy, and even electricity per se, to the ecologies  
it provides for. 

Switch!

30 — See Mazé, 
“Criticality.” 

31 — Ramia Mazé, ed., 
Static! Designing for Energy 
Awareness (Stockholm: 
Arvinius Förlag, 2010). 

32 — Sara Routarinne  
and Johan Redström, 
“Domestication as Design 
Intervention,” in Proceedings 
of Design Inquiries 
(Stockholm, Sweden: 
Nordic Design Research 
Society, 2007). 
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In order to influence perceptions and values around energy 
use, we have been investigating the place and potential 
agency of design within the multiplicity of actions and 
accumulated interactions in complex social and urban 
situations. In addition to the design of materials, objects 
and interfaces, design is also engaged to tell persuasive 
narratives and to stage experiences and debates. The 
design of interventions and the use of design methods 
become a platform for exposing existing habits and hidden 
norms as well as for proposing alternative actions and 
views. These propositions have been developed through 
practical experimentation, the materialization of design 
examples and the extension of these into debate forums, 
participatory workshops and field studies.
 This shift from products, to the relations within 
product ecologies that new designs might expose and 
transform, is not only a consequence of our own research, 
but also a response to significant developments in the field. 
Between the conclusion of Static! in 2005 and now, a range 
of products that are in some ways similar to the design 
examples we developed have entered the marketplace 
(including a few of our own). Besides this perhaps double- 
edged success of encouraging production and consumption, 
there are also conceptual reasons driving us to push the 
boundaries further. This is not innovation for innovation’s 
sake  — but it is about the creation of a reflective or critical 
relation to practice that requires a certain tension between 
‘what is’ and ‘what if’, between the possible or probable 
and the challenging or speculative ‘imaginaries’ needed to 
deepen and develop a discourse. 
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Design research in the area of sustainability can be 
approached in any number of ways. This implies that 
a particular research program needs to frame a more 
specific set of theories — as ‘critical practice’ and ‘energy 
ecologies’ have within Switch!. Interdisciplinary research 
also requires a boundary around a substantial common 
ground for diverse participants to relate and work within. 
Participants in this program, for example, came from  
art, design, anthropology, architecture, philosophy, 
computer science and engineering, each bringing a 
different set of concerns, methods and expertise. The 
danger of interdisciplinary research is that it becomes 
more of a meeting place for conversation than a deep 
collaboration. As a sort of ‘provisional knowledge regime’,33  
a research program, its frames and boundaries, enables 
participants to engage in design experiments and exploring 
consequences of various theories and practices through 
joint work together. As such, it is also instrumental for 
challenging and re-negotiating relations among the 
many disciplines involved, thus facilitating a genuinely 
collaborative effort.
 The first phase of Switch! was guided by a series of 
collaborative sessions spanning one or two days. Each 
session focused on different aspects of the overall program, 
such as concepts of ecology in design, design materials 
and experimentation, participatory design and design 
ethnography, explored through presentations, readings, 
collaborative analysis, hands-on workshops, critiques and 
joint writing. This established a common conceptual and 
practical background for the participants. In the course  
of events, certain ideas persisted and collected around  
the intersection of complementary research questions, 
areas of interest and expertise within smaller groups of 
participants. These were further positioned in relation to 
topics in sustainable design and articulated as a series of 

Research 
structure and 
participants

33 — See Thomas Binder 
and Johan Redström, 
“Exemplary Design 
Research,” in Proceedings  
of Wonderground (Lisbon, 
Portugal: Design Research 
Society, 2006).
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potential design research briefs. Elaborated not only in 
terms of the core ideas, but also methods and feasibility, 
collaborators and stakeholders, several of these briefs  
were taken forward by project teams as starting points  
for experiments. 
 It has been our intention that the research management 
of the program act as a sort of curation. Rather then a 
more traditional approach, which might involve top-
down organization of teamwork, comprehensive project 
planning, assignments and briefs set in advance, the main 
structuring devices here are the programmatic ideas and 
initial collaborative sessions, as well as ongoing critiques, 
seminars and writing. More specific ideas, methods, and 
design concepts were developed locally and over time, 
within smaller teams and through experimentation. We 
have worked with such open-ended formats before,34 but 
Switch! has involved a particular assembly of participants 
involved in other activities in parallel and outside this 
program, including long-term doctoral studies, other 
research and teaching work and commercial consultancy. 
Much needed to be left open for evolution along the way on 
the basis of agendas formed through individual initiative 
and teamwork.

34 — For example,  
Johan Redström, Maria 
Redström and Ramia 
Mazé, eds., IT+Textiles 
(Helsinki, Finland: Edita / 
IT Press, 2005).
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Within the overall program, it is a series of experiments 
within smaller teams and resulting design examples that 
constitute the main bulk of the research. During the first 
phase of Switch!, certain concepts grew and persisted,  
and became the basis for further experimental work defined 
and carried out within smaller teams — evolving into 
‘Energy Futures’,35 ‘3Ecologies’,36 ‘Green Memes’,37 
‘Telltale’,38 ‘Ab|Norm’39 and ‘Symbiots’.40 Each drives the 
program through more specific and deeper inquiry into 
the themes and questions set out in the program. However, 
just as theory and practice do not necessarily meet in any 
direct, absolute, or even equivalent relation in practice-
based research,41 experiments do not operate as a proof 
or test of the program but to learn about, reflect upon and 
challenge certain general or pre-conceptions. Within  
each, specific working methods are developed as well  
as concepts elaborated through one or more visual and 
tangible artifacts.
 The ambition was not to develop a single or optimal 
design, but to create a repertoire of examples for raising 
and discussing certain ideas among participants in 
Switch! as well as among other stakeholders and with 
the public. We also targeted professional and research 
communities, within the design, energy and public sectors, 
through research papers and presentations, personal 
interviews and field studies, participatory workshops and 
experimental performances. The diverse nature of the 
processes and concepts entails that the design examples 
cannot relate to the general theoretical issues on a direct  
or one-to-one basis, nor that they exhaust the space  
of possible design responses to the program. Indeed,  
there are many ideas left open to further investigation  
— rather than ‘problem-solving’, this kind of research 
through (critical) practice might well end by raising 
further questions and possibilities. 

Design 
examples and 
experiments

35 — See p.5
36 — See p.45
37 — See p.81 
38 — See p.101 
39 — See p.133 
40 — See p.159
41 — See Mazé, Occupying.
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DiscussionSwitch! is an attempt to create a space for reflecting upon 
the current status and strategies within design discourse 
concerning sustainability and environmentalism. In order 
to provoke critical reflection, rather than popular appeal 
and commercial incitement, we have attempted to create 
a distance from commercial product development. It has 
not been our intention to create a new set of solutions, or 
potential products, but to open a space between established 
and alternative values. Indeed, it seems necessary to 
complicate the problem/solution rhetoric around sustainable 
design, since dialectics and reductionism may not help 
us come to terms with the scale of the current challenges 
and the complexity of issues at hand. Thus, our ambition 
is not to converge upon a single problem or solution, nor a 
roadmap to a particular preferred future, but to materialize 
a territory of possible viewpoints as a basis for curating  
— and catalyzing — a conversation in the here and now.
 To evade a growing genre of design one-liners and 
shock tactics that verge on ‘climate porn’, we have also 
described here our development of a more substantial 
historical and theoretical basis for framing our approach 
to critical practice, including relations to critical social 
and political theories around ecological issues in other 
fields. Steering clear of both greenwashing and eco-horror, 
future utopias and dystopias, we have been attempting 
to get at a more fundamental set of issues within design. 
While refusing both simplistic and extreme reactions, we 
might instead locate more specific, subtle and constructive 
strategies for engaging with the complexity of the current 
design problematics. In this, we believe that design 
research has a possibility to act as a sort of curation in 
the development of a mature debate about environmental 
issues by materializing diverse — and perhaps even 
conflicting — values in forms and formats that people  
can relate to and participate in. 
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In response to certain problematics within contemporary 
(sustainable) design, we have been rethinking the object(s) 
of design research and practice. For one thing, we attempt 
to circumvent the conventional preoccupation of design 
critique and history with discrete design objects, which 
often reduces design discourse to questions of form and 
function, usability and marketability. In light of current 
environmental issues, we attempt to expand consideration 
of the values that design might affect by drawing attention 
to the larger ecologies of systems, relations and interactions 
that objects are located within. This does not mean that 
we abandon questions of form and function — indeed, 
research through (critical) practice acknowledges the  
power of aesthetics and materiality as well as the persuasive 
and performative potentials of objects — but these are 
means for redirecting attention to other ends. The design 
examples, thus, are clearly locatable within architectural, 
interior, product, graphic and interaction design, but are 
motivated by and directed at exposing an alternative set  
of issues. 
 While the materiality, craft and aesthetics of design 
objects doubtless effect subsequent reception, we might 
ask further questions about how these effects might relate 
to intentions such as stimulating ‘reflective use’ or ‘design 
for debate’. Indeed, given the power of a new object to 
propagate something beyond its own appearance, to 
locate a material point of intersection or interaction 
within multiple ecologies, we might also want to inquire 
into particular situations in order to understand an 
intervention at work. This might involve designers directly 
in an ‘art of staging’ within a site or situation, or design 
methods considered in terms of a sort of ‘experimental 
anthropology’.42 In some examples (Telltale), the objects 
produced are intervened into real households to evaluate 
aspects of performance and perception of the object in use, 

42 — See Isabelle Stengers, 
“The Cosmopolitan 
Proposal,” in Making 
Things Public, Bruno 
Latour and Peter Weibel, 
eds. (Cambridge, MA: MIT 
Press, 2005), 994–1003; 
Latour, Politics. See also 
Joachim Halse and 
Brendon Clark, “Design 
Rituals and Performative 
Ethnography,” in Proceedings 
of Ethnographic Praxis and 
Industry (Copenhagen, 
Denmark: American 
Anthropological 
Association, 2008).
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while others (Symbiots, Ab|Norm, and Energy Futures) 
experiment with alternative formats for scenario planning, 
design ethnography and experience prototyping in order  
to debate norms and imagine alternatives.
 Further, we might consider the potential objectives  
— together with the object(s) — of design research in relating 
to environmental problematics. Cultural and political 
ecology argue that ideas about nature and sustainability 
are socially constructed — which introduces the possibility 
of making conceptual or discursive interventions that 
de- and re-construct such ideas in order to open up 
for alternative valuations and views. This might take 
a departure in the reframing of ‘imaginaries’, with 
some potential relation to the ‘visions of the future’ and 
‘alternative nows’ that have been topics in critical practice 
(Symbiots and Energy Futures). Another might be the 
instruments and mechanisms through which we measure 
and value the environment — through, for example, 
alternative data sets, future predictions, consumer reports 
and categories of valuation (3Ecologies, Telltale and 
Green Memes). 
 In addition to the objects produced, the aesthetics 
of techniques for visualizing, storytelling, performing 
and debating have discursive dimensions. We wanted to 
encourage more nuanced or thoughtful responses to a 
potential object, so as to counteract tendencies towards 
commonplace responses of “I want this, where can I buy 
it?” or, correspondingly, “I do not like this — I’m not 
going to buy it!”. Therefore, many of the design examples 
have a rather unsettling or ambivalent character, which 
was achieved through exploring and testing out different 
aesthetic strategies. For example, substantial attention 
was given to a material intervention responding to multiple 
direct and historical inputs for expressing change in terms 
of aging and resiliance (Telltale), to the complexity and 
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contradiction of everyday anthro- versus eco-centrism 
(Symbiots), and a mixed assemblage of extreme futures 
and a strangely familiar present (Energy Futures).
 The Switch! design examples are not meant to shock 
nor solve — their purpose is to propose and map out a set 
of new ways of thinking that throw the ‘old’ into sharp 
relief. By populating the design space with more options 
and alternatives, our intention is to elicit a tension between 
the actual and the potential, thereby undermining our 
habit of silently assuming the already established. It is not 
meaningful to evaluate such alternatives on the basis of 
whether they are better or worse than what exists already 
— they are not intended to be placed alongside others in an 
already rather crowded product market — but to articulate 
competing ideas within a larger discourse. Nor are 
conventional terms for creating or assessing value, such as 
utility, usability or appeal, ends in themselves, but means 
for opening up speculation on other ends altogether.
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As recent debates around environmentalism demonstrate, 
approaches to environmental problems are inevitably 
tied to ideological and normative positions that must be 
continually examined and debated. We need only look at 
traditional conceptions of nature as resources quantified 
in terms of ‘use value’ and ‘exchange value’ — such terms 
have long governed how related problems are set, with 
profound consequences for the premises and limits of 
conservation initiatives and environmental policy.
 Within current environmental thinking, there are 
fresh calls for design participation — and not only for 
problem-solving. When Isabelle Stengers characterizes 
design as “an art of staging”, she also poses what we might 
take as a brief for critical practice: 

How can we present a proposal intended not to say 
what is, or what ought to be, but to provoke thought,  
a proposal that requires no other verification than  
the way in which it is able to ‘slow down’ reasoning 
and create an opportunity to arouse a slightly 
different awareness of the problems and situations 
mobilizing us?43

 
Sustainable design must incorporate mechanisms for 
critically reflecting on the role and responsibility of 
design in shaping human experience and changing social 
conditions. Rather than attempting to preserve the status 
quo or return to a previous state of affairs, this requires 
acknowledging the productive and persuasive power of 
design in creating the ‘new’. Besides new solutions (or 
problems), this can include the formation of reflective 
practitioners and alternative ideas. As an art of staging, 
design might meet sustainability in ‘problem-finding’   
— opening environmental problematics to an expanded 
range of values and stakeholders. 

Concluding 
remarks

43 — Stengers, 
“Cosmopolitan,” 994.
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This book is part of Switch! — a design research program at the 
Interactive Institute sponsored by the Swedish Energy Agency 
(Energimyndigheten) in 2008–2010. The Interactive Institute  
Swedish ICT is a research institute that conducts applied research 
and innovation through creative and participatory processes.

Additional support was received for developing design examples 
through: the Smart Textiles Initiative, led by the Swedish School 
of Textiles at the University College of Borås and funded by the 
Swedish Governmental Agency for Innovation Systems (VINNOVA); 
Forms of Sustainability, a project at the Interactive Institute funded 
by the Swedish Research Council (Vetenskapsrådet).

Participants in Switch! received additional support through 
individual artistic grants, research projects and doctoral studies 
at other institutions including: Martin Avila through the School of 
Design and Crafts at the University of Gothenburg, Sweden; Jenny 
Bergström through Konstfack University College of Arts, Crafts 
and Design, Sweden; Loove Broms through Linköping University, 
Sweden; John Carpenter through Iaspis / Swedish Arts Grants 
Committee (Konstnärsnämnden); Anna Vallgårda through the  
IT University of Copenhagen, Denmark. 

Switch! has also been part of educational curricula at: Umeå 
Institute of Design, Sweden, through the ‘Design Ethnography and 
Participatory Design’ course led by Brendon Clark, Ramia Mazé  
and Camille Moussette within the Interaction Design MA program, 
and; Konstfack University College of Arts, Crafts and Design, 
through the role of Ramia Mazé on the faculty of the Experience 
Design MA program and the ‘Research Through Practice’ MA course.

About Switch!
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Martin Avila (SE/AR) is a designer, 
consultant and a lecturer in industrial  
design at Konstfack University College  
of Arts, Crafts and Design in Stockholm. 

Jenny Bergström (SE/DE) has a  
background in textile design, and she  
works as a designer, researcher and 
educator in Stockholm and Berlin. 

Loove Broms (SE) is an interaction  
designer currently pursuing a doctorate  
at the KTH Royal Institute of Technology  
in Stockholm.

John Carpenter (US) is an interactive  
digital artist, design consultant and  
educator in California.

Brendon Clark (SE/US) is a senior  
researcher at the Interactive Institute 
in Stockholm specializing in design 
anthropology, innovation and  
participatory design.

Karin Ehrnberger (SE) is an industrial 
designer currently pursuing a doctorate  
at the KTH Royal Institute of Technology  
in Stockholm.

Alberto Frigo (SE/IT) is a lecturer and 
researcher specializing in artistic 
approaches to ubiquitous computing  
and social media.

Ramia Mazé (SE/US/FR) is a senior 
researcher at the Interactive Institute 
specializing in critical and participatory 
methods within sustainable design and 
social innovation.  

Medium (SE/UK) is a creative studio  
based in Stockholm producing projects 
related to public space, architecture  
and visual culture. 

Aude Messager (FR) is an industrial  
designer specializing in anticipation 
methods for user-centered and  
service design.

Johan Redström (SE) is a professor of  
design at the Umeå Institute of Design at 
Umeå University in Sweden and formerly  
design director at the Interactive Institute.

Thomas Thwaites (UK) is a designer  
working with speculative projects  
involving technology, science and  
futures research. 

Anna Vallgårda (DK) is an assistant 
professor at the IT University of 
Copenhagen, where she specializes  
in ‘expressional’ interaction design.

Basar Önal (SE/TR) is an experience 
and communications designer with a 
specialization in participatory and  
futures methods. 

maoworks (UK) is a design agency that 
recently became Spotspot. Tobi Schneidler, 
Tom Ballhatchet and Solon Sasson 
participated in Switch!

Olivia Jeczmyk (SE) is a professional 
photographer who collaborated with 
Bildinstitutet for her work in Switch!
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