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Abstract: 

Retrofitting cities is a complex undertaking, involving the systemic transformation of the socio-

material environment. There are few precursors upon which to base action, stimulating the 

emergence of new research infrastructures spanning the public and corporate sectors that are 

explicitly designed to generate innovative solutions to urban problems. This paper focuses on ‘living 

laboratories’, which are designated spaces capable of hosting real world experiments in built design 

and sustainable technologies. Living laboratories represent a niche approach to learning that equips 

urban landscapes to monitor various infrastructure interventions. As real world experiments it is 

assumed they will yield applicable knowledge that can be easily transferred to wider contexts. This 

paper explores how such claims are constructed by a range of actors, and the ways in which the 

pseudo-scientific process of experimentation ‘in the real world’ might contribute to a wider low 

carbon transition. 

 

Introduction 

The laboratory is the place where things that are uncommon and unproven are tested: a learning 

process by definition. 

- Paolo Soleri, 2002, Chapter 5 

In 2010 the ERDF awarded Salford University a grant to build a brand new 1930s terraced house 

inside their old physics laboratory, with the goal of developing and testing energy saving technology. 

Intended to be an accurate replica of the dominant type of ‘hard to heat’ housing stock in the UK, 

the house was built by local builders inside a fully controllable HVAC chamber that allows 

temperature, precipitation and even rain to be precisely controlled. A series of homely touches 

compound the innate weirdness of building a fully functioning house in a hermetically sealed shed; a 

Lowry picture hangs on the living room wall while a bottle of red idles on a work surface in the 

corner of the kitchen. These human touches hint at the purpose of the Salford Energy House, which 

is to simulate ‘real’ life in a living laboratory, right down to the rhythms of fridge doors opening and 

shutting, pizzas going in the oven and toilets flushing. 

Living laboratories like the Salford Energy House represent an increasingly popular strategy to 

expedite low carbon retrofit.  A form of ‘experimental governance’, whereby urban stakeholders 

experiment with new technologies and forms of development to address the challenges of climate 

change (Bulkeley, 2012; Evans, 2011), living laboratories are distinctive because they are designed to 

permit formal experiments, whereby changes can be made, monitored and learn from (Evans and 

Karvonen, 2011).  Built from scratch in a sealed chamber, the Salford Energy House is an extreme 

example; monitoring equipment is hardwired into the house, while the faux atmosphere is produced 

by a huge air conditioning unit. But living labs for low carbon research are emerging all over the 
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world. Examples abound, from individual buildings like the Queens Building for energy research in 

Leicester, to the European Network of Living Labs, which encompasses over 300 cities.  

These places, and they are very much ‘places’, hold a strong appeal for politicians, funding bodies, 

university vice chancellors, companies and the public alike. The laboratory moniker confers pseudo-

scientific legitimacy upon what goes on in such places and the knowledge that they subsequently 

produce. This is important in terms of the potential to scale up; no one is interested in retrofitting a 

single terraced house, but the rigour of the controlled experiment promises knowledge that will be 

relevant to every terraced house. And it is exactly this relevance that is conferred by the ‘living’ part 

of the equation. Reifying solutions in physical places that can be seen and touched provides a 

powerful tonic to the public and politicians alike. Adopting a register more akin to the Human 

Genome Project, living labs position themselves as the places where the DNA of the sustainable city 

is being discovered; anticipatory beacons of the low carbon future from whence transition will 

emanate. As Hodson and Marvin note (2009a), the twin goals of economic growth and carbon 

reduction are increasingly intertwined with technical and social infrastructure transitions, which 

require new and effective forms of urban knowledge to be interactively produced, communicated 

and appropriated. As a new form of research infrastructure living labs do just this, addressing one of 

the ‘Grand Challenges’ of our time (ESFRI, 2011). This paper explores the practices through which 

living laboratories are established and how those involved perceive their role, in order to get a 

better grasp of how they might contribute to both the retrofit and wider low carbon agendas. 

 

Living labs for retrofit 

There are 26 million homes in the UK, and only 21 million minutes from now to 2050. So if we are 

going to make all our homes energy efficient by 2050, we need to fix up one house every 50 seconds, 

for the next 40 years. 

- Chris Huhne, Secretary of State for Energy and Climate Change 

Because living labs emphasise real world transformation, they offer a powerful salve for well 

intended but alarmist statements like the one above. Talking about the future prosperity of Europe, 

the European Union have suggested that cities ‘must become real implementation fields creating 

platforms for change where universities, public bodies and those from private and third sectors must 

operate together in a new and creative mood’ (Committee of the Regions, 2011).  Turning cities into 

‘real implementation fields’ is precisely what living labs do, designating a city, or more commonly a 

part of it, as a laboratory within which physical interventions can be made and monitored. In this 

sense, living labs constitute what transition scholars term ‘niches’, or places which have the ability to 

host experiments and generate innovations that may then spread.  In stark contrast to the scientific 

laboratory, which is designed to fix non-experimental variables, the ‘real world’ is a messy and 

multivariate place. Rather than fixing non-experimental variables, living laboratories seek to create 

environments in which every variable can be monitored, more akin to field-based branches of 

scientific knowledge. 360 degree data collection allows causal links to be identified between 

interventions and outcomes, and the institutional and spatial characteristics of living labs reflect this 

goal, being designed to facilitate physical interventions in the form of experiments and equipment to 

monitor them.  
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Living labs allow cities and universities to position themselves as leaders in low carbon innovation, 

and give public and commercial organizations access to free or heavily match-funded research 

capacity and testing facilities. On paper, then, it is easy to see why living labs are springing up all 

over the world, but what happens in practice? The existing literature on low carbon experiments 

suggests that often incremental learning through developing, testing and introducing new 

technologies and services does not occur in any meaningful way, as technology is simply ‘dropped’ in 

to a place, tested and then removed without any meaningful participation of the public or decision-

makers (Hodson and Marvin, 2009b). As Brown and Vergragt (2008, 110) argue, ‘little systemic study 

has been done on defining the learning processes in experiments, monitoring them, assessing their 

societal impacts, or examining the conditions under which learning does (or does not) occur, and by 

what mechanisms.’ In relation to retrofit and the broader backdrop of low carbon transition, living 

labs raise a number of questions. How do these partnerships come together to stage experiments? 

Are they simply test-beds or does learning occur? And, related to this, how do the partners involved 

see pathways of change, whereby knowledge becomes scaled up? Put simply, does anything new 

and exciting happen, or are living labs simply an iteration of ‘business as usual’ public-private 

partnerships? 

This paper presents the (very) preliminary analysis of six living labs based in the UK and USA that 

focus on retrofitting urban environments. All have university involvement and are operational, 

although for varying amounts of time. The list is not intended to be exhaustive of all types of living 

labs, but to focus on a range of different types in terms of longevity, focus and scale to highlight 

commonalities (see Table One). The final column indicates type, distinguishing between those living 

labs that were built from scratch as living labs, and those that were installed in parts of the existing 

urban landscape. 

Table One: Living labs for retrofit 

Living Lab Scale Open Lead partner Primary focus Type 

Queen’s Building 

(Leicester, UK) 

Building 1993 De Montford 

University 

Sustainable 

technologies 

Built 

Salford Energy 

House (Salford, UK) 

Building 2010 Salford University Energy  Built 

Arcosanti (Arizona, 

USA) 

Village 1970 Cosanti 

Foundation 

Sustainable 

technologies 

Built 

North Desert Village 

(Meza City, USA) 

Estate 2005 Arizona State 

University 

Urban landscape Installed 

Elmer Avenue (Los 

Angeles, USA) 

Estate 2010 Council for 

Watershed Health 

Water and 

ecology 

Installed 

Oxford Road 

Corridor 

(Manchester, UK) 

Urban 

sector 

2010 Manchester City 

Council 

Energy and 

urban landscape 

Installed 

 

Between 2010 and 2012 six site visits and 14 interviews were conducted with those involved setting 

up, running and experimenting in these living labs, focusing on who is involved and why, how 
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experiments are staged, and how learning and scaling are supposed to occur. The remainder of the 

paper considers these themes. 

 

Living Labs in Practice 

Universities saw living labs as vehicles to establish critical mass and profile in terms of energy 

research and its organisation. As a member of the Queen’s Building team noted, ‘we use it as a 

platform to go and get money... because of the living lab they [the funders] could see that we knew 

what we were talking about’.  Indeed, financial commitment was seen by some as a prerequisite to 

attract funding to ‘do something new’. Beyond the financial commitment, there is a feeling that this 

kind of approach makes sense in relation to the challenges of sustainability; as an Elmer Avenue 

partner stated, ‘it made sense to try lots of things in one place’; in this case ecologically appropriate 

landscaping, low energy street lighting and so forth. But while the integrated approach makes sense, 

compared to living labs for ICT, sustainability requires a huge budget to transform buildings and 

install equipment in real urban settings.  

The cost of establishing large scale research infrastructure necessitates a partnership approach, and 

universities highlighted to opportunities presented by living labs to foster links with both 

multinational and local businesses. As one researcher stated, ‘we have the labs for friendship from a 

business point of view’, and partnering with business is seen as the main way in which living labs 

promote wider low carbon transition.  The importance of encouraging local technology clusters as 

part of regional low carbon growth strategies was highlighted in all three of the UK cases. In two 

cases this involved subscribing to networks of UK businesses to find partners that were keen to 

engage with academics. Although open calls were put out for any types of technology, most requests 

came from companies wanting to trial building management systems. From the point of view of 

partners, living labs provide clients with an experimental setup that they wouldn’t otherwise be able 

to afford, ‘harnessing the research and academic expertise in support of what the projects partners 

are doing’. The potential to develop relationships that go beyond the labs was highlighted in four of 

the living labs, although they all noted the uncertainties surrounding the level of interest there 

would be in this from private industry. Three factors were identified explaining their appeal to 

private partners: cheapness, essentially in the credit crunch era, the air of legitimacy that comes 

from systematic testing with a university, and the appeal of being able to solve generic problems.  

But how do those involved with living labs see the status of the experiments they conduct? On the 

one hand, the scientific credentials of the living labs were presented as fundamental to what they 

do; as one researcher stated, ‘the authority is science, the things are real science’. Similarly, the 

head engineer at Salford identified replication and control as the most significant achievements of 

the laboratory. In terms of how to achieve scientific legitimacy in a ‘living’ context, scientists 

involved in the various cases highlighted the different measures used to control variables. So in the 

case of the Salford Energy House it was the chamber in which the house was sealed that brought 

‘the science to the experiment’, while in the Queens Building it was triangulation of multiple 

datasets including physical and psychological measures. In the case of the Oxford Road Corridor, that 

occupies a real urban landscape, the ability to have replicate experiments was pinpointed as the key 

to controlling variables. Ironically, a year on from the Energy House opening, the most pressing 

challenge facing the engineers is how to automate human activities. While originally intended to be 
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inhabited, the health and safety issues of living in a hermetically sealed chamber and the 

unpredictability of real human behaviour have meant their exclusion from the laboratory. Replacing 

humans with automated appliances helps ensure replicability. 

A number of practical issues complicate the rhetoric of these experiments. Negotiating the legal and 

institutional ramifications of allowing industrial partners to install equipment was highlighted by four 

of the living labs investigated, including all of the built cases. Installations on university property had 

to be build into the tendering process on a case by case basis to ensure accountability. Dealing with 

municipal services in an existing urban environment raised a whole series of cooperation issues. In 

the case of Elmer Avenue, water pipes had to be lowered, gas pipes had to be split and routed down 

the under the pavement, requiring street services, water, power and sanitation departments to 

cooperate. In terms of installing monitoring equipment, especially for the living labs with a 

landscape / ecological component, it was often hard to get permission from the relevant home 

owners and agencies to install monitors. As one researcher stated, ‘you’re not just walking out to 

nature and dealing with it’. Conversely, a number of the retrofitted experiments in real urban 

settings were facilitated by the fact that there was a single land owner, or little existing 

infrastructure. For example, an Elmer Avenue manager confirmed, ‘we wouldn’t have been able to 

do this if they had conventional storm drains. We could only try these things out because there was 

nothing here already’. 

The cost and practical difficulties of establishing living labs meant that they were seen as risky. As 

one city stakeholder said, ‘there’s a lot of risk involved. I’m certain over the years that we have 

quietly wasted, well not wasted, but an awful lot of money has gone down the drain trying to set 

pilot schemes up that weren’t that successful. It’s the price you pay for chasing an innovative 

approach, I suppose’. On the one hand, the risk of experimenting with real environments meant that 

trust had to be built over time, especially amongst traditionally conservative municipal engineers 

and estates managers. The aversion of publicly accountable partners to risk is entirely 

understandable, given that any dereliction of statutory duty can result in legal action. Strong risk 

management to cover eventualities where a company might go bust, high level commitment from 

key partners and a change of mindset to focus on innovation served to mitigate risk. 

 

Living labs and transition 

Talking about the urban laboratory he founded in 1970, Italian architect Paolo Soleri states that 

‘Arcosanti is not a utopia but an urban laboratory “modestly nudging reality”’ (2002, Chapter 6). But 

how do living labs actually contribute to low carbon transitions? The overriding rationale given by 

those involved in the living labs studied was that they were primarily test sites for new technologies 

and designs.  Often the research infrastructure was presented as an apparatus waiting for a user. So 

for example, North Desert Village was spoken of as ‘more of [an] infrastructure long term monitoring 

experiment that the people can come to and use in any way they want’. The Salford Energy House 

explicitly positions itself as a data producing test facility that stays away from analysis; as one 

member stated, they literally hand the data over ‘on a memory stick’.  The Queen’s Building 

approach complemented testing with some evaluation as well, suggesting that there was a need for 

technology watch centres to be able to provide independent information about different building 

management systems in what is a fast emerging market. The emphasis on testing was particularly 
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strong in the built labs, with demand from business far outweighing that from academics. As one 

researcher stated, ‘many of the technologies are not our own technologies anyway, they’re not 

things we want to test.... so really we are testing to see what the problems of the real world are 

rather than testing particular systems’.  

On the one hand, then, living labs seem to be more about easing new technologies to market, but on 

the other, they start to question the distinction between experimenting (as the discovery of 

something new) and testing (as the trialing of a discovery). To a large extent, the power of living labs 

lay in their ability to materialise something new, and it is this quality that underpins their ability to 

drive wider changes. Talking about the Oxford Road Corridor, one of the partnership directors noted 

that ‘the city ... see the corridor as being important because it is actually quite hard for them to 

make things happen.  So actually having this area as potential exemplar is a real benefit’. Another 

partner noted (humourously) that the evidence ‘gives us a stick to beat people with’. Other 

comments highlighted the ontic importance of living labs, saying ‘[it] is based upon a physical heart, 

which could be attractive’, and noting that ‘it’s all theory until you build it’. Thomas Gieryn (2006) 

coined the term truth spots for places like these that valorise the knowledge produced therein 

through their sheer physical existence. A lexicon of exceptionalism supported the claimed 

importance of exemplars, with many claiming their living lab to be special or unique as a research 

facility. Here lies another interesting tension, between the living lab as a generic analogue for any 

office building / terraced house / urban landscape, and its uniqueness as a site of knowledge 

production. There is another obvious schism here between the huge cost and vision of living labs 

and what is often a fairly unassuming reality. The North Desert Village manager prepared me to be 

disappointed, saying he doesn’t usually take visitors to see it anymore as it is too scruffy and ‘doesn’t 

live up to people’s expectations’. Even the Salford Energy House sits in an unassuming shed like 

building in a corner of a university campus, and once inside has no impressive control room or 

viewing area, being controlled remotely from a PC. 

In terms of transition, very few of the living labs actually traced where the knowledge they produced 

went or what it subsequently achieved, and this included the academic as well as the non-academic 

knowledge that was produced. The living labs in actual urban landscapes talked about embedding 

scientific practice into policy through a ‘live feedback process,’ but highlighted the lack of 

governance structures in place to support this and the challenges to traditional institutional roles 

and boundaries posed by this kind of research infrastructure. In reflective mode, one researcher 

mused that there were:  

‘Two different types of knowledge; the first is the scientific knowledge gained...  The other 

set of knowledge is more practical in terms of what’s it like to do the sort of experiment on 

people and all the stuff we have to worry about because it doesn’t work out as planned… So 

it’s sort of knowledge about the process that was as valuable if not, more valuable than 

scientific knowledge gained.’  

Scientists spoke of having to be advocates working with communities to develop buy in for 

experiments, or in the case of the prefabricated living labs operate like sales people engaging with 

high level corporate partners to negotiate testing and IP rights.  

These challenges were highlighted as transcending living labs to apply to sustainability in general. As 

one manager noted, it is not just technical systems that don’t already exist but a whole set of social 
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and organizational systems. This form of social learning was identified as a key output of living labs, 

whereby partners ‘learnt how to learn’, picking up the ethos of experimentation and monitoring. 

Another key learning outcome identified by those involved was an understanding of how the 

interaction between technological and social aspects is critical in scaling up from the lab to the wider 

world. It is within the context of how cities learn to be sustainable (Campbell, 2009) that living labs 

have perhaps the most to offer. This angle is certainly missing from current attempts to frame 

impact in energy research through numbers of patents, products or publications (for example, 

Tecnalia, 2012). While they vary as much as eco cities more widely (Joss et al., 2011), living labs 

constitute key nodes within urban learning networks that offer a window onto the changing role of 

scientific knowledge production in low carbon transitions (Monaghan, 2012). 

 

Conclusions: research infrastructure and low carbon transition 

Establishing living labs is resource intensive, involving either large-scale experimental infrastructure 

(like the energy house), or the negotiation of complex legal and administrative duties between 

partners to allow experiments to occur in real cities.  But living labs provide that rare thing - a 

platform for universities, public bodies and those from private and third sectors to engage in 

collective experimentation, focusing on innovation-driven economic development, user-centric 

digital infrastructure, and packaged up into the seemingly familiar and unthreatening rhetoric of 

partnership. But while they represent a type of research infrastructure that has change and scaling 

hardwired into it, those cases studied here had little idea where the knowledge went or what impact 

it had. Further, the focus on testing produced a view of knowledge as product which overlooked an 

important set of softer learning outcomes. It is here that the governance of experiments turns into 

experimental governance, as partners learn how to learn and renegotiate roles and boundaries. The 

different assemblages and political economies associated with these emergent research 

infrastructures hold relevance for the retrofit and transition agendas more widely, at its most basic, 

by shedding light on the ways in which knowledge underpins change. 
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