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Abstract: Climate change threatens major disruption to cities around the world, including from extreme 
weather events, as well as impacts on infrastructure and resource flows. Simultaneously, cities are 
framed as sites that offer innovative solutions to climate change via transitions from carbon intensive to 
low carbon systems of energy, habitation, transport, food, water and waste. In this paper, I explore how 
knowledge of global climate change is re-scaled to local levels through city making discourses and 
practices such as municipal carbon accounting, and conversely how local experiments in low carbon 
transitions are framed as mobile and replicable solutions to a suite of urban and climate related issues. 
Specifically, I ask how carbon neutrality is being scaled, negotiated and contested in two concrete sites 
and situated practices of sustainable city making in the cities of Melbourne and Copenhagen. The CH2 
office building in Melbourne, and the Nordhavn precinct in Copenhagen, are sustainable building 
projects aligned with wider municipal goals for community-wide carbon neutrality. Although not 
commensurate in terms of size, cost, duration and the like, these projects both embody wider visions of 
the carbon neutrality city held by the respective local governments. My analysis of these projects as 
‘urban carbon assemblages’ draws attention to relations between people, ecologies, and technologies 
as spaces of disruption and innovation, rather than in technologies themselves. These relations are 
fundamental to how local experiments in low carbon transition play out, underlining the importance of 
fostering (rather than ignoring) local attachments in local climate governance. 
 
 
Keywords: Local climate governance; Municipal carbon accounting; Sustainability transitions; Urban 
carbon assemblages 
 
Introduction  

 
‘Cities are where the climate battle will be won or lost.’ 

 
Patricia Espinosa, Executive Secretary, UN Framework Convention on Climate Change 

(quoted in Suliman, 2017) 
 
Climate change threatens major disruption to cities around the world. This includes through interference 
and damage from extreme weather events and resulting impacts on infrastructure and resource flows, 
and also from imperatives to transition from carbon intensive to low carbon systems of energy, 
habitation, transport, food, water and waste (Rosenzweig et al., 2018). Cities are especially vulnerable 
to these impacts because they concentrate socio-technical infrastructures, resource flows and human 
activities (Satterthwaite, 2008, Revi et al., 2014, Rosenzweig et al., 2018). These concentrations frame 
urban areas as holding significant potential to reduce greenhouse gas (GHG) emissions. The refrain 
that cities contribute as much as 70 per cent of energy-related emissions has become common place 
and, coupled with trending population and urbanisation, provides fuel for statements such as the 
opening quote (Satterthwaite, 2008). 
 
Notwithstanding this heroic narrative, the precise contribution of cities to climate change is open to 
debate. Put simply, this is because GHG emissions, and the socio-technical systems and human 
activities in which they are embedded, cut across categories of the city, the urban, and wider processes 
of urbanisation (Dodman, 2009, Hodson and Marvin, 2010b, Bulkeley, 2013a, Gleeson, 2014, Rice, 
2014). These ambiguities make cities important places to examine how global climate change is framed 
as a local ‘matter-of-concern’ (Latour, 2004, Callison, 2014) and simultaneously how local experiments 
in low carbon transitions are represented as mobile and replicable (Blok, 2013). 
 
The City of Melbourne (2003, 2008, 2014, 2018) and the City of Copenhagen (2009, 2012, 2016b) are 
amongst a growing number of local governments taking steps to anticipate, adapt and absorb climate 
impacts. They are also at the forefront of efforts to reduce GHG emissions across their municipal areas 
and achieve what is commonly called ‘community-wide carbon neutrality’ (Greenhouse Gas Protocol, 
2014). In this paper I ask how carbon neutrality is scaled, negotiated and contested in two concrete sites 
and situated practices of sustainable city-making in Melbourne and Copenhagen. The CH2 office 
building in Melbourne and the Nordhavn precinct in Copenhagen are both sustainable building projects 
that (although far from equivalent in terms of size, cost, and duration) encapsulate, symbolically and 



materially, their local government’s respective visions for community-wide carbon neutrality. My analysis 
explores CH2 and Nordhavn as ‘urban carbon assemblages’ that inscribe and reconfigure various socio-
material elements in order to reveal, reduce and neutralise carbon emissions. In each case, carbon 
neutrality is assembled in different ways, often through very experimental approaches to design and 
technology. 
 
My analysis draws on ethnographic fieldwork in Melbourne and Copenhagen between mid-2017 and 
mid-2019, supported by an Australian Government Research Training Program Scholarship, and an 
Australian Endeavour Research Fellowship. This included a series of semi-structured research 
interviews with staff in the City of Melbourne’s Low Carbon Futures team and the City of Copenhagen’s 
Technical and Environment Administration. In addition, I participated in guided tours of CH2 and 
Nordhavn, which I convey in the form of brief ethnographic accounts. I supplemented these primary 
sources with publicly available documentation about the projects, and the local climate strategies of 
which they are part. I also benefited from in-depth examinations of the CH2 and Nordhavn design 
processes by Hes (Hes and Bayudi, 2005, Hes, 2007) and Blok (2012, 2013, Blok and Meilvang, 2014) 
respectively.  
 
To begin, I briefly outline the ambiguous role of cities in climate governance and low carbon transitions, 
complementing insights from critical urban theory with perspectives from anthropology and Science, 
Technology and Society (STS) studies. Next, I introduce the concept of urban carbon assemblages as 
a framing device to explore key technological, social and ecological elements of CH2 and Nordhavn. 
Following this, I analyse how carbon neutrality is scaled, negotiated and contested through each project. 
 
Constructing the carbon neutral city 
Under the Paris Agreement, the task of governing the global climate has opened up to a variety of non-
state actors at multiple levels, including local governments (Bulkeley, 2013a, Jordan et al., 2015, Acuto 
and Parnell, 2016, Davidson et al., 2019, Hoff et al., 2019). In this emerging landscape, the moral 
geographies of climate change – mapped against ambitious pledges to reduce GHG emissions – are 
crystallising around many ‘world cities’ (Hodson and Marvin, 2010b, Blok, 2012). In this context, 
municipal carbon accounting is an important framing technique linking local commitments to global 
scales, but one that also raises questions about how the territorial and conceptual limits of the city are 
drawn to delineate the edges of urban systems (Rice, 2010, Bulkeley, 2013b, McGuirk et al., 2014).  
  
Alongside ambitious climate pledges, cities are garnering attention as key sites to experiment with 
transitions from high to low carbon socio-technical systems, such as for energy, habitation, 
transportation, water and waste (Bulkeley et al., 2010, Hodson and Marvin, 2010a, McGuirk et al., 2015, 
Moloney and Horne, 2015). Much of this experimentation favours an ‘ecological modernisation’ 
approach to environmental sustainability, where technology is viewed as a key driver of social change, 
and technological innovation is thought capable of overcoming environmental crises (Hajer, 1995, 
Curran, 2009, Geels, 2011, Hodson and Marvin, 2017, Hoff et al., 2019). Urban transitions thus tend to 
be framed in terms of ‘how fast and how far’, with little attention to divergent views of  ‘where from and 
where to’ (Smith et al., 2005, Jasanoff and Kim, 2015, Scoones et al., 2015). 
 
In spite of these new forms of city-level diplomacy in tackling global climate change, and local 
experiments in low carbon transition, cities continue to be the domain of strong political, economic and 
material path-dependencies (Hodson and Marvin, 2010b, Acuto and Parnell, 2016, p. 873). Critical 
urban studies have generated important insights into the ambiguous and contested role of cities as both 
contributing to the causes of climate change and offering potential to avert its threats (Harvey, 2010, 
Merrifield, 2013, Whitehead, 2013, Gleeson, 2014). Bulkeley (2013a) summarises the paradox thus: 
‘Cities are not merely a backdrop against which global processes of climate change unfold, but are 
central to the ways in which the vulnerabilities and risks of climate change are produced, and to the 
possibilities and challenges of responding to these issues’ (p. 4). 
 
Discourses and practices through which cities are framed as sites for climate governance also construct 
and perform boundaries and scales (Tsing, 2005). Tsing argues that scale is not just a neutral frame for 
viewing the world. ‘Scale must be brought into being: proposed, practiced, and evaded, as well as taken 
for granted. Scales are claimed and contested in cultural and political projects’ (Tsing, 2005, p. 58). This 
perspective raises questions about macro-narratives of cities as either climate heroes or villains, the 
possibilities of climate solutions in one setting being replicated in another, the appropriate scale of low 
carbon experiments (and whether bigger is always better), and the relationships between knowledge 
and power in envisioning and enacting desirable urban futures. 
 



One way to apprehend how knowledge and power play out through socio-material realities, advocated 
by Blok (2013) in his studies of urban sustainability design practices, is through the STS (and in 
particular actor-network-theory (ANT)) inspired approach of assemblage urbanism. This view conceives 
of cities as ensembles of heterogeneous actors, and gives analytic priority to the active dynamics of 
arranging and re-arranging socio-material elements (see also Latour, 2005, Brenner et al., 2011, Farías 
and Bender, 2012). From this perspective, cities can be understood as enormous socio-technical 
artefacts, heterogeneously engineered by a range of competing actors and institutions (Aibar and Bijker, 
1997, Cronon, 2009), a view that also resonates with Tsing’s ethnographically informed ‘contingent 
lineages’ of urban development (Tsing, 2005, p. 127). Most of these ensembles of urban ecology are 
largely unnoticed in everyday life, shaped by inflexible socio-material infrastructures of buildings, 
electricity, water, transportation and waste (Star, 1999, Hommels, 2005). Under certain conditions, 
however, these socio-material relations are re-articulated as local ‘matters-of-concern’ (Latour, 2004, 
Callison, 2014). In these respects, discourses and practices of urban sustainability are an important 
domain to observe processes of reassembling of nature, technology and society, and invite new ways 
of thinking about sustainable urbanism as a particular mode of knowledge production (Blok, 2013, p. 5). 
 
In this vein, Blok puts forward the notion of urban green assemblages as a ‘new ontology of city 
metabolisms’, in order to articulate the ways in which urban green knowledge is produced, translated 
and contested across specific urban sites, scales and relations (Blok, 2013, p. 6). He defines urban 
green assemblages as: ‘ensembles of heterogeneous actors, human and non-human, which orient 
themselves to the gradual redesign of urban eco-socio-technical relations in ‘green’ (or ‘sustainable’) 
directions’ (Blok, 2013, p. 10). These assemblages emerge as actors forge urban ecological 
connections, and open up new spaces of democratic experimentation around ecological ‘matters of 
concern’. This view of green architecture sees buildings and eco-districts not as static objects but as 
‘movable projects’ (Latour and Yaneva, 2008), emerging through a complex ecology of contentious 
knowledges, material practices, and value commitments (Blok, 2013, p. 13-14).  
 
Taking this concept in a slightly different direction, in this paper I put forward the notion of ‘urban carbon 
assemblages’ as ensembles oriented towards the redesign of ecological and socio-technical relations 
specifically around carbon. I turn now to explore these assemblages through ethnographic encounters 
and empirical observations. 
 
Assembling carbon neutrality through CH2 

 
The building needed to be greenhouse neutral; a lighthouse project; improve employee wellbeing; 
and analogous to industry transfer. 

(Lead designer Mick Pearce, quoted in Hes and Bayudi (2005, p. 236)) 
 

In its inaugural strategy for Zero Net Emissions by 2020, the City of Melbourne (2003, p. 4) identified 
‘leading edge green design’ as a core strategy to meet its emissions reduction targets. Under this 
initiative, the council redeveloped its ‘Council House 2’ administration building on the corner of Swanston 
Street and Little Bourke Street to the highest environmental standards (City of Melbourne, 2003, p. 13). 
The opening quote conveys that net zero emission was one of several objectives that the council and 
its partners on the project set out to achieve. They pursued carbon neutral operations with energy and 
resource efficiency, and maximising the use of on-site renewable energy. Turning first to these through 
an ethnographic encounter with CH2, I subsequently examine how carbon neutrality has been 
assembled through these elements, and other measures that extend beyond the city. 
 
Assembling CH2 
Liam Henderson, a sustainability officer with the City of Melbourne, greeted me in the ground floor foyer 
of CH2 on Tuesday afternoon, 11 June 2019. Liam conducts public tours each year for events like 
Melbourne Open House, and regularly guides new council employees through the building. He 
describes these partly as orientation sessions to help people get the most from the building, such as 
with the cycling facilities, and energy efficient features. He also uses these tours to demonstrate the 
whole suite of council’s sustainability and climate policies. 
 
We begin the tour outside in Rainbow Alley, the hum of the city punctuated by the sound of trams 
rumbling along Swanston Street. Above us, wooden louvers on the western aspect distinguish the 
building from its surrounds and shade the glass-walled elevators and stairwells that rise 9-floors above 
the foyer. It is dark in the laneway, but a vertical garden of vines, creepers and flowers splinters the 
gloom on the northern elevation. Liam describes the green façade, and the rooftop garden above as 
capturing the essence of council’s strategy for Nature in the City (2017b). While the green elements of 
the building are not exactly thriving, he tells me that issues with its design and maintenance have directly 



informed Council policies and engagement on green infrastructure. This includes through its partnership 
with the state government and other inner metropolitan councils on the Growing Green Guide 
(Department of Environment and Primary Industries, 2014), and the Council’s own Green Our City 
Strategic Action Plan (City of Melbourne, 2017a).  
 
Alongside the balconies, understated chimneys vent warm air from the interior through four micro-
turbines on the roof, which were designed to recapture some of this energy. Liam points out how the 
windows taper with elevation to allow more light to enter the lower levels where the building is 
overshadowed by its neighbours. Staff can open the windows for fresh air, and in hot weather they open 
automatically during the night to purge the warm interior. On the southern elevation above bustling Little 
Collins Street, air is drawn into the building and cooled through four ‘shower towers’ using rainwater 
caught on the roof. While these elements contribute to CH2’s energy and resource efficiency, Liam 
conveyed that they also reflect Council’s desire to integrate environmental sustainability, resource 
efficiency, and water sensitivity into urban development. 
 
Moving inside, the open plan office is a comfortable temperature, and the overhead lighting is subdued. 
It was designed to be half as bright as other office environments to reduce energy use, supplemented 
with natural light and desk-lamps. The most distinctive feature is the waffle-shaped ceiling. Its thermal 
mass helps maintain interior temperatures, and the undulating curves channel the warm air that rises 
from bodies and computers to the chimneys we saw from the alley. Simultaneously, cool air enters 
through floor vents at each workstation to create a cylinder of fresh air around each employee that is 
intended to improve health and well being and, ultimately, boost productivity.  
 
As with all of Liam’s tours, ours ended on the rooftop. ‘How lucky are we, reflects Liam, ‘to have this 
outside space in the middle of the city’. From this rooftop oasis, Liam directed my gaze out across the 
city where there is hardly a hint of green amidst the towers of glass, steel and concrete. For the new 
employees who also end their tour here, this is a moment that, in Liam’s experience, often evokes 
reflection. ‘There is so much work to do, but it’s also a call to action’. 
 
Assembling local government leadership 
A key goal for CH2 was to demonstrate environmentally sustainable design and technological 
innovations, paving the way for adoption by Melbourne’s development industry. Councillor Cathy Oke 
reported how important it is for the City of Melbourne, as a capital city, to promote good urban design 
and sustainability outcomes (Research interview, 8 December 2017). In this respect, the ‘analogy’ to 
industry transfer defined in the opening quote was an important drive behind CH2’s experiments with 
design and technology. Liam reflected during the guided tour, and in our other conversations, that CH2 
‘intentionally pursued innovations such as black water treatment, wind turbines, shower towers, and 
phase change materials that weren’t proven technologies at the time, in order to show the development 
community new possibilities and to reduce the innovation costs for those that followed’ (Personal 
communication, 28 February 2019).  
 
As I learned on the tour, many of these experiments have failed. Maintenance of the micro wind turbines 
proved more costly than the energy they generated, the black water treatment did not have enough 
water flowing through to operate properly, and the phase change materials were not replaced at the end 
of their lifespan, causing them to rust. Even the interior lighting has been retrofitted several times, with 
employees working on the design floor, for instance, installing brighter lights to support their vision-
intensive duties. Liam related the negative commentary that surrounded these failures, with some in the 
urban development industry writing the project off as a ‘white elephant’. But as with the green 
infrastructure mentioned earlier, these lessons have helped to improve policy development, industry 
engagement and community outreach by council officers (Field notes, 11 June 2019).  
 
The ‘green’ qualities of CH2 have also been quantified in various ways. Upon its completion in 2006, 
the Green Building Council of Australia rated CH2 Australia’s first ‘as built 6-star Green Star’ office 
building, pushing the industry standard considerably (City of Melbourne, 2008; Hes, 2007). The tool 
encourages designers to set specific sustainability targets and manage these alongside costs and other 
constraints. It also acts a marketing tool to help compare and communicate a project’s ‘greenness’ with 
other developments (Hes, 2007, p. 255). The building’s passive ventilation has also been evaluated, 
with assessments of employee health and well being supporting the case for higher up-front costs on 
the basis of improved productivity and fewer employee sick days (Hes, 2007, Paevere and Brown, 
2008). Adding experience to this claim, for Liam the fresh air is the single best thing about the building. 
‘I feel better being inside all day because I’m breathing fresh air’ (Field notes, 11 June 2019). 
 



Commercial office developments in Melbourne have shifted towards more energy efficient and 
environmentally sustainable design, and the City of Melbourne is justifiably proud of CH2 as a pioneering 
development. Weighing on this buoyancy, building regulations have not tightened to the extent 
anticipated in Council’s 2003 climate strategy, and a gap remains between this kind of ‘best practice’ 
and business-as-usual (City of Melbourne, 2008, p. 6, 13, City of Melbourne, 2014, p. 17). 
 
Assembling carbon neutrality beyond the city 
GHG emissions are often intangible to the material elements of the urban environment, even while they 
are embodied in the most mundane and everyday things and activities. Bringing CH2 into being as 
carbon neutral has required carbon to be traced and inscribed beyond the building and the city. There 
have been two key steps along this path: the City of Melbourne’s certification as a carbon neutral 
organisation under the National Carbon Offset Standard (NCOS), and renewable energy procurement 
through the Melbourne Renewable Energy Project (MREP). 
 
Some five years after CH2 was completed, the City of Melbourne was certified as a carbon neutral 
organisation, the status inscribed in the files of the government department that regulates the scheme 
(Department of Environment and Energy, 2018). These files show that electricity purchased under the 
Australian Government’s ‘GreenPower’ program for corporate investment in renewable energy, and 
verified carbon credits from Australia and overseas, offset emissions from the City of Melbourne’s 
operations. As with the ‘Green star’ rating, NCOS allows council to communicate its ‘greenness’ to 
others. While the relatively low cost of carbon offsets has made this market-based approach to carbon 
neutrality feasible from an organisational perspective, expanding the approach to meet the community-
wide target (as anticipated in the 2003 Zero Net Emissions strategy) has not proven viable. In 2018 the 
City of Melbourne revised its timeline for community-wide carbon neutrality to 2050, acknowledging that 
reliance on carbon offsets would entail high ongoing costs, and would not encourage more fundamental 
changes to urban socio-technical systems (City of Melbourne, 2018, Pollard, 2019). 
 
At the same time, the City of Melbourne has also developed alternative strategies to meet its corporate 
objectives for carbon neutrality. MREP is a council-led consortium with other large energy consumers 
in the central city organisations (City of Melbourne, 2017c). By pooling their demand, they collectively 
contracted renewable energy from a new wind farm in regional Victoria. When the wind farm came on 
line in January 2019, the City of Melbourne achieved 100 per cent renewable energy for its corporate 
operations (Vorrath, 2019). The lead sustainability officer on the project, Adam Zaborsczyck, described 
how MREP positioned the City of Melbourne in a brokerage role within a highly contested and uncertain 
landscape of national energy and climate policies, with council negotiating complex arrangements 
between large organisations that had widely varying needs (Research interview, 18 December 2018).  
 
In this regard, CH2 and MREP both demonstrate the City of Melbourne’s efforts to reduce the risks of 
in investing in new technologies and enterprises for the private sector. Taken together, the socio-
material assemblage of the building, the NCOS derived inscriptions of carbon neutrality, and the flows 
of green electricity secured through MREP reveal CH2’s carbon neutrality as a moveable project that 
continues to unfold. 
 
This discussion has taken us some way towards appreciating how carbon neutrality is scaled, negotiated 
and contested through sustainable city-making projects. Since the goal to establish CH2 as carbon 
neutral largely concerns council’s own operations and employees, it offers little purchase on the question 
of how citizens are enrolled in local climate governance. To examine this further, I now turn to 
Copenhagen’s Nordhavn precinct, and the various ways it has sought to shape technologies and 
citizens into a carbon neutral neighbourhood. 
 
Shaping carbon citizens through Copenhagen’s Nordhavn 

 
‘Our city planning already integrates climate challenges. In the development areas of Nordhavn, 
Carlsberg and Amager Fælled, we are committed to creating carbon neutral neighbourhoods of 
the future.’ 

(Copenhagen Climate Plan, City of Copenhagen, 2009, p. 22) 
 

An industrial and port area to the north of the city centre, Nordhavn contains one of the largest urban 
development projects in Scandinavia and is envisioned as the sustainable district of Copenhagen. 
Within the Copenhagen Climate Plan, Nordhavn is one of several ‘lighthouse projects’ that encapsulates 
in a single precinct the vision of Copenhagen as the world’s first carbon neutral capital city (City of 
Copenhagen, 2009). Nordhavn has been designed around expectations that citizens will accommodate 
low carbon technologies within the precinct. In this respect, the precinct is explicitly framed as a site for 



urban experimentation, including in environmentally sustainable design and smart city technologies. 
These include everyday technologies such as bicycles, industrial-scale energy infrastructures such as 
wind turbines, and more obscure technologies such as sensory equipment and smart building control 
systems to moderate energy consumption. 
 
Assembling the car-free city 
Copenhagen is known as one of the best cities in the world for cyclists (City of Copenhagen, 2009; 
2017a). Amongst other things, the city is fairly small and concentrated, the terrain is reasonably flat, the 
network of bike paths is fine-grained and seamless, and cyclists feel safe with physical barriers of kerbs 
and parked cars between them and moving traffic. Nordhavn promises to be a predominately car-free 
precinct, simultaneously reducing emissions from urban transportation while tackling congestion and 
acute shortages of inner-city housing (City of Copenhagen, 2009, p. 22). The cover of the 2016 
Copenhagen Climate Projects report features a photo of Nordhavn that conveys this compact ideal, 
depicting a rooftop playground and outdoor gym that has been built in the centre of the new precinct 
(City of Copenhagen, 2016a). Intrigued with this image, I visited the precinct on Friday 6 April 2018. 
Because first impressions can be revealing (Tsing, 2005, p. 101), I offer an ethnographic encounter with 
Nordhavn.  
 
It is a sunny day but it is also very windy. Rugged up against the biting wind, I cycle across town along 
wide bike lanes. Forced away from the harbour for an arterial road, cars and trucks race by as I turn into 
Nordhavn past a mosaic of temporary fences and piles of dirt that marks the next stages of construction. 
Towards the centre of the precinct, funky cafés and galleries line the street while apartments and offices 
tower above. Finding the rooftop playground, I discover that it sits atop a five-storey car park. On the 
surface, this building is a landmark of sustainable design. The rusted metal facade evokes the areas 
industrial history, while the vertical garden signals ‘greenness’. It has parking for bicycles and electric 
vehicle charging points. A small co-generation plant and batteries send clean energy to surrounding 
buildings. There is even a pop-up community centre where people can swap unwanted goods. On the 
rooftop I find in-ground trampolines, climbing frames, swings and seating, but no people on this 
particularly cold day. There are sweeping views across the harbour, from the majestic Øresund Bridge 
to Malmö, the iconic arc of 20 wind turbines on the Middelgrunden Reef, the Amagerværket combined 
heat and power plant, the Amager Bakke waste-to-energy plant with its ‘ski-slope’ roof, and the 
neighbouring Maersk terminal where automated cranes load containers on and off ships in elegant 
choreography. Within the vision of the carbon neutral city, a five-story car park feels out of place. The 
car park signals the obduracy of car-based transport in the city, but strong markers of sustainability and 
liveability mute the signal. In respect of urban transport, Nordhavn feels suspended between past and 
future, and the vision of a car-free district remains a work in progress. 
 
Assembling renewable energy 
The desire to integrate wind turbines into the material fabric of the city, and the social identity of its 
citizens, was epitomised in Nordhavn’s design and planning. The new district was envisaged to be 
energy self-sufficient with four wind turbines in the adjacent harbour. However, these intentions were 
derailed by resistance from residents in surrounding neighbourhoods, in concert with powerful allies in 
Denmark’s national parliament. Blok (2013, Blok and Meilvang, 2014) has examined how local 
resistance to Nordhavn’s proposed wind turbines entailed deep, place-based concerns about heritage, 
ecology, and amenity that were dismissed as a not-in-my-backyard, or NIMBY, response. Yet these 
concerns also reflected local knowledge and appreciation of existing values, and the turbine plans did 
not feature any role for locals in the maintenance and protection of these values. As such, local 
resistance emerged over claims as to which knowledge is considered important in shaping visions for 
the future. Localised concerns spilled into mobilised forms of resistance to the planned turbines and, in 
an awkward alliance, merged with the national government’s resistance to the wind turbines in favour 
of developing the container port in the area (Blok, 2013, p. 16). Thus, local and national actors mobilised 
to subvert the wind turbines, only for local concerns to be overridden in favour of a container terminal 
that, arguably, reflects even less concern for local values. 
 
Looking more broadly, Hans Christian Soerensen from the Danish Wind Turbine Owner’s Association 
reported that there are virtually no corporate-led wind projects getting off the ground near existing 
communities. Wind farms are being pushed further away from people to remote areas and offshore 
(Research interview, 29 May 2018). Where existing turbine projects have been established in the city, 
such as at Middelgrunden, they were developed with much more participatory planning. Hans shared 
his view that ‘politicians and planners have not understood that power plants have a big impact, and 
locals need to be involved in how that impact is felt and managed. But it seems easier [to them] to 
develop wind away from people, such as offshore (Research interview, 29 May 2018). This is the 
situation that the City of Copenhagen finds itself in, both for Nordhavn and for its wider strategy to 



achieve carbon neutrality that includes a target to build 360MW of wind energy by 2025 through its 
subsidiary utility company HOFOR (City of Copenhagen, 2016b, p. 19).  
 
The City of Copenhagen’s environmental economist, Morten Højer, described how these targets include 
enough surplus renewable energy to counteract residual emissions within the city, such as from 
transport (Research interview, 18 June 2018). This approach to municipal carbon accounting was 
developed by Denmark’s national government to encourage local government investments in wind 
energy. Yet locating turbines is proving a challenge. With land within the municipal boundaries heavily 
contested, the City’s lead planner on energy production in the Climate Plan, Niels Kristensen, explained 
that the city is increasingly looking to develop wind energy in large offshore wind farms (Research 
interview, 30 May 2018). 
 
Assembling energy consumers  
Attempts to increase the supply of renewable energy to Copenhagen have been synchronous with 
efforts to recalibrate energy demands. The Nordhavn Energy Lab is central to this task, reassembling 
various elements of the Nordhavn precinct towards a vision of the smart city of the future (EnergyLab 
Nordhavn, 2015). Many residential and commercial tenancies in Nordhavn require tenants to participate 
in Energy Lab trials to develop cost effective smart energy systems, providing the energy flexibility 
needed to maximise the use of renewable energy, as I learnt on a public tour of the precinct conducted 
as part of Nordic Clean Energy Week (Field notes, 21 May 2018). The trials being run through the 
Energy Lab are testing how to shift consumer behaviour in order to better calibrate energy demand for 
when renewable energy is abundant, and so integrate more wind and solar power into the energy 
system. To this end, a mix of technologies and financial incentives are being used to ‘persuade residents 
and businesses to surrender control of parts of their energy consumption. Instead, the consumer will 
specify certain comfort levels’ (Christoffer Greisen, quoted in City of Copenhagen, 2015, p. 31). 
 
Placing this in a larger context, the greatest portion of energy use in Copenhagen is for electricity and 
heating, which is where city planners are looking to make the largest emissions reductions (City of 
Copenhagen, 2016b, p. 16). The district-heating network, supplied by several Combined Heat and 
Power (CHP) plants within the urban area, covers all but 2 per cent of Copenhagen’s heating 
requirements. Replacing coal with biomass in these power plants has contributed almost half of the 
emissions reductions achieved through the Climate Plan (Research interview, 30 May 2018). In that 
calculation, biomass is considered a carbon neutral fuel, and while this status is not without controversy, 
the 2025 target for carbon rests on maintaining this assumption. Beyond 2025, Niels Kristensen 
explained, city planners are thinking about how to replace biomass in the CHP grid with increasing levels 
of wind, solar and geothermal energy, store energy using batteries and electric vehicles, deliver heat 
with heat pumps, and even store heat in buildings (EnergyLab Nordhavn, 2015, City of Copenhagen, 
2016b, p. 20, 35). The experiments in Nordhavn directly inform these technical questions of technology 
substitution and optimisation, but they can also be seen to limit people’s agency when it comes to their 
engagement with these socio-technical systems. 
 
Scaling, negotiating and contesting carbon neutrality 
Exploring CH2 and Nordhavn as urban carbon assemblages draws attention to how carbon neutrality is 
scaled, negotiated and contested as actors forge new connections between technologies, people, and 
nature. The main technological, social and ecological elements of these assemblages are summarised 
at Table 1. In each project, GHG emissions are delineated and reduced within specific boundaries, and 
then residual emissions are balanced against actions taken elsewhere to establish carbon neutrality. I 
now compare these urban carbon assemblages and analyse how the boundaries around carbon 
neutrality construct and perform scales, with whom these boundaries are negotiated, and what kinds of 
contestations occur as socio-technical systems are reassembled. 
 
Scaling 
In each project, boundaries delineated GHG emissions around specific urban forms and geographic 
territories. Using fairly similar methods of carbon accounting, commitments for carbon neutrality are 
rescaled to discrete envelopes of building and precinct. In both cases, GHG emissions are attributed to 
specific domains and activities over which local governments seek to exert control over carbon, and 
from which they seek to influence wider change. 
 
CH2 was developed as a 6-star green star office building in order to influence commercial office 
development, primarily within central Melbourne but with relevance to other Australian capital cities. Yet 
without coordinated tightening of planning and building regulations from other levels of government, the 
project has had arguably little material impact on the ‘business as usual’ of Melbourne’s urban 
development. 



Nordhavn is projected outwards as an exemplar development for cities around the world, taking shape 
at a precinct scale and promoted to influence ambitions and processes of city-making to other ‘world 
cities’ at a global level. For example, the rooftop playground is both an attempt to construct a place of 
attachment for local residents and visitors to the district, and an exercise to present Copenhagen to the 
world as a place where low carbon solutions can be found. Nonetheless presenting the vision as fully 
formed elides the unexpected challenges involved in reconfiguring urban socio-technical systems from 
high to low carbon forms. 
 
Negotiation 
In each project, the socio-technical changes anticipated to reduce GHG emissions within these projects 
has involved some unexpected turns and renegotiations. We can even identify contradictory pathways 
where CH2 has engendered powerful social attachments despite certain technological failures, and 
Nordhavn has seen social resistance in despite previous proven technological successes, such as with 
cycling and wind turbines. 
 
In CH2, negotiations have primarily been between council staff and the wider development industry. 
The building was designed to reconfigure flows of air, water and energy through novel technologies and, 
by doing so, reduce carbon emissions associated with the building’s operations. The failure of certain 
technologies has raised questions, for some in the development industry, about the value of these 
experiments. Yet the material and symbolic significance of CH2 to council employees and the public 
demonstrates that low carbon experiments can evoke important social innovations and ongoing 
attachments. 
 
The analysis of Nordhavn reinforces this point from another direction, where car parks, wind turbines, 
and building control systems each illustrate gaps between the imagined carbon neutral city and socio-
material circumstances in which these visions are shaped into reality. The design of Nordhavn as a car 
free and energy self-sufficient district with optimised consumption is dominated by technologies, while 
neglecting, to a certain extent, the social contexts and relations in which these new technologies are 
embedded. 
 
Contestation 
Expectations about how carbon sources and sinks would be balanced, such as through carbon offsets 
or surplus renewable energy, have been contested in both projects. Decisions about how to balance 
carbon across the edges of CH2 and Nordhavn raise important questions about the appropriate extent 
of measures to offset carbon compared to efforts to reduce emissions within the locality. This issue 
relates to the distribution of benefits and impacts of urban climate governance within and beyond urban 
settings. 
 
For CH2, efforts to realise the goal of a building with net zero emissions have relied on procuring carbon 
offsets and renewable energy, which rest on equivalences asserted through industrial, legislative, and 
regulatory ensembles. In practice, carbon neutral certifications offer council staff little to grasp apart 
from branding. The socio-material changes wrought by corporate investments in carbon sequestration 
and renewable energy are experienced elsewhere, with the local implications of these re-configurations 
difficult to apprehend from powerful urban centres. This point underlines the City of Melbourne’s decision 
to redefine its targets for community-wide carbon neutrality from 2020 to 2050, including de-emphasising 
the role of carbon offsets in favour of pursuing more fundamental (but longer-term) changes to socio-
technical systems within the city.  
 
Copenhagen’s Nordhavn project has been designed around powerful ideals for energy self-sufficiency, 
car independence and carbon neutrality, and assumes a climate citizen that will fit in with these ideals. 
Yet the lack of attention given to local resident’s attachments to place in the plans for Nordhavn’s wind 
turbines contributed to their undoing. Realising the carbon neutral status of the precinct will depend on 
installing sufficient wind turbines in neighbouring municipalities and offshore to generate enough surplus 
renewable energy to counteract local emissions. In the longer term, the value of these offsets is 
expected to decrease as more renewable generation comes on line. Coupled with this, questions raised 
about the longer-term role of biomass in the CHP network is encouraging new thinking about how to 
meet the city’s energy needs. Technical efforts to reconfigure energy consumption will allow more wind 
energy to be used locally. However, at this stage, these experiments appear ambivalent to the 
knowledge and values energy consumers themselves might attach to their consumptive practices.  
 

 
 



Table 1. Technological, social and ecological elements assembled towards carbon neutrality in 
CH2 and Nordhavn  

 
Assembled 
elements 

 
CH2 

 
Nordhavn 

Technological  • Novel technologies improve energy 
and resource efficiency. 

• Off-site wind turbines supply 
renewable energy for council 
operations. 

• Smart building controls create more 
flexible energy systems.  

• Wind turbines generate renewable 
energy, with surplus to counteract 
residual emissions. 

Social  • ‘Green-star’ design process and 
NCOS certifications signal 
‘greenness’ to staff, public and local 
development industry. 

• Building tours induct staff into 
resource and energy efficient 
practices. 

• Technology failures lead to policy 
lessons and new social 
attachments. 

• MREP establishes new partnerships 
between large urban energy 
consumers. 

• Urban design, transport integration 
and rooftop playground signal 
‘greenness’ to citizens and other 
‘world cities’. 

• Residents enrolled in smart building 
control systems. 

• Citizens expected to accept new 
energy infrastructures and systems, 
but respond with ambivalence and 
resistance. 

Ecological  • Natural materials and green 
infrastructure signal ‘greenness’ to 
staff, public and industry. 

• Energy, water and air are integrated 
through design. 

• Carbon credits from activities such 
as tree-planting offset emissions 
from council operations. 

• Green infrastructure signals 
‘greenness’ to citizens and other 
‘world cities’.  

• Wind and organic biomass 
assembled into energy production. 

Source: Author 
 
Conclusion 
In this paper, I have explored knowledge of global climate change is re-scaled to local levels through 
two specific sustainable city-making projects, and conversely, how these local low carbon experiments 
are framed as mobile and replicable solutions to a suite of urban and climate related issues. In particular, 
I have addressed how carbon neutrality is scaled, negotiated and contested in the City of Melbourne’s 
CH2 building and the City of Copenhagen’s Nordhavn precinct. Tracing CH2 and Nordhavn as urban 
carbon assemblages helps to reveal the processes of boundary making and scale-making that give 
shape to these city-making projects. 
 
Each of these projects rescales global climate change and the imperative task of reducing emissions by 
delineating conceptual boundaries around carbon, socio-technical systems, and extended flows of 
resources and people. Boundaries delineate carbon as something that can be measured and managed 
within and across their edges, but they also delineate domains in which authority and influence are 
exerted, negotiated and contested. Expectations about how carbon sources and sinks would be 
balanced for CH2 and Nordhavn have been renegotiated in both projects, and the boundaries around 
carbon neutrality remain open to further shifts as efforts to reconfigure socio-technical systems unfold. 
 
Rather than pre-designed and optimal configurations, CH2 and Nordhavn are moveable projects that 
assemble carbon neutrality through bricolage, fitting together various social and material elements in 
unstable configurations. In these cases of local low carbon experimentation, disruption and innovation 
emerge in unexpected ways. As such, crafting carbon neutral cities and climate-conscious citizens 
appears to involve much more than downscaling global climate change and carbon budgets to local 
municipalities, precincts and buildings, or developing low carbon technologies that can be replicated, 
relocated and enlarged. These are not only processes of technological innovation, but evince the 
constructive potential (Hulme, 2009) of climate change to foster local attachments and social 
innovations. While CH2 and Nordhavn each assemble various material and inscriptive elements around 
objectives for net zero emissions, they also assemble new relationships and attachments between 
people and places. 
 



Viewing local low carbon experiments through the lens of urban carbon assemblages draws attention 
to relations between people, ecologies, and technologies as spaces of disruption and innovation, rather 
than in technologies themselves. This suggests the importance of fostering (rather than ignoring) local 
attachments in projects of local climate governance that seek to reconfigure technology, society and 
nature around carbon. 
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