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Cities and the Anthropocene: Urban Governance for 

the New Era of Regenerative Cities  

Abstract 

The emerging “grand challenges” of climate change, resource scarcity and population growth 

present a risk nexus to cities in the Anthropocene. This paper discusses the potential that rapid 

urbanization presents to help mitigate these risks through large-scale transitions if future 

urban development is delivered using evidence-based policies that promote regenerative 

urban outcomes (e.g. decarbonizing energy, recycling water and waste, generating local food, 

reclaiming areas for biodiversity). Observations from an Australian case study are used to 

describe urban governance approaches capable of supporting regenerative urbanism.  

The regenerative urbanism concept is associated with macro-scale urban and transport 

planning that shape different urban fabrics (walking, transit, automobile urban fabric) as the 

underlying infrastructure of each fabric exhibits different performance, with automobile fabric 

being the least regenerative. Supporting urban systems based upon regenerative design 

principles at different scales (macro, meso and micro) can deliver deep and dramatic outcomes 

for not just reducing impact from the grand challenges but turning them into regenerative 

change. In combination, these approaches form the cornerstone of regenerative cities that can 

address the grand challenges of the Anthropocene, while simultaneously improving liveability 

and urban productivity to foster human flourishing.  

Keywords:  

Regenerative cities, Anthropocene, regenerative design, urban governance, urban fabrics, 

urban transitions. 
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Introduction 

 

Once constructed, urban environments can be slow to change. Buildings typically last for 

decades and infrastructure such as roads and pipes can last for centuries. Therefore, urban 

structures should be designed, not only to meet the needs of today, but ideally to meet the 

social, environmental and economic needs of the long-term future. 

However, the long-term future is increasingly uncertain. The world is currently 

undergoing a period of rapid change, ecologically, socially and economically. Rapid change and 

uncertainty are associated with the so-called “grand challenges” of climate change, resource 

scarcity, population growth and social inequity (Bina et al. 2016). The uncertainties presented by 

the grand challenges tend to be polarizing and lend themselves to fostering fear (Newman et al, 

2017); but in times of fear, positive narratives can generate momentum for collective action to 

deliver a hopeful future (Inayatullah and Milojević 2015). Regenerative cities offer such a 

narrative. 

In keeping with this special issue on Environmental Governance for Urban Resilience in 

the Asia-Pacific, this paper makes reference to a case study from Australia. Australia is a nation 

where 89% of the population live in cities, making it one of the most urbanized nations in the 

world. As developing countries in the Asia Pacific region urbanize, they can perhaps learn from 

the successes and failures of rapid urbanization as witnessed in Australia and even from new 

demonstrations taking urban development into a regenerative phase as outlined in this paper. 
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The Anthropocene 

 

A major topic of consideration in recent years has been the carrying capacity of the planet 

in light of human impact and the ability of the biosphere to regenerate and to absorb wastes at a 

pace equal or greater to the pace that resources are used and pollutants generated (Rees and 

Wackernagel 2008, Rockström et al. 2009; Steffen, Richardson, et al. 2015). The ubiquitous 

impact of humans upon the biosphere is encapsulated in the term – the Anthropocene (Baccini 

& Brunner, 2012; Crutzen, 2002; Crutzen & Stoermer, 2000; Ruddiman, Ellis, Kaplan, & Fuller, 

2015; Steffen et al., 2011; Steffen, Broadgate, Deutsch, Gaffney, & Ludwig, 2015; Steffen, 

Crutzen, & McNeill, 2007; Whitmee et al., 2015; Zalasiewicz, Williams, Steffen, & Crutzen, 

2010).  

Although arguments exist for recognition of the Anthropocene as a legitimate geologic epoch 

(Waters et al., 2016) this designation is still under debate by the various supporting committees 

and the ultimate authority on geologic time scales, the International Society of Geologic 

Sciences (see: Zalasiewicz, Waters, Head, & Castree, 2017). Never-the-less, the use of the term 

Anthropocene has become synonymous with the threat posed by human activity to planetary 

systems. Recent writers such as Bonneuil & Fressoz (2016) suggest that , rather than focus on 

geologic nomenclature, the usefulness of the term Anthropocene is in the opportunity it 

provides as a way to “rethink our visions of the world” and frame various future oriented 

narratives (Bonneuil & Fressoz, 2016 p.12). This paper explores the positive future oriented 

narrative of regenerative cities. 
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Numerous dates have been suggested for the commencement of the Anthropocene, 

including the emergence of agriculture and cities around 10,000 years ago, the colonization of 

America, or the beginning of the industrial revolution (Bonneuil & Fressoz 2016); but a recent 

review by Steffen, Broadgate, et al. (2015) suggests a revised start date, around 1945, to coincide 

with the detonation of the atomic bomb and the exponential resource use driven by rapid 

industrial, population and economic growth post-WWII based on fossil fuels. This period marks 

the beginning of the so called ‘great acceleration’, a concept described in some detail by Steffen, 

Broadgate et al. (2015). This post-WWII, period also witnessed the wholehearted embrace of 

Modernist planning and transport agendas in western society, which had been evolving in the 

Europe and the US over the previous decades (Newman et al, 2017). 

If we take 1945 to mark the start of the Anthropocene; then the Anthropocene is 

synchronous with this widespread uptake of Modernist planning and transportation ideals. 

This paper addresses the narrative of the Anthropocene as applied to urban planning and the 

creation of a planning regime being framed to address the failings of this Modernist approach.  

Narratives are critically important to urban governance, because it is narratives that form 

the norms and values of society which, in turn, impact the governance models that shape cities. 

Over just a few decades in mid to late 20th Century, a dominant Modernist narrative infiltrated 

all aspects of western society. This paper demonstrates how these values have resulted in 

unsustainable cities, and conversely, how the adoption of a new regenerative narrative, could 

shape new regimes and governance models that could support a new era of regenerative cities. 
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A new urban paradigm for the Anthropocene – Regenerative 

cities  

We suggest a successful city in the Anthropocene would be: 

• Regenerative in that it would be capable of not only offsetting the high 

consumption patterns of conventional cities but will begin to regenerate parts 

of the biosphere that have already led to limits being exceeded, and 

• Livable to ensure that the city continues to offer its opportunities for people to 

flourish, to provide citizens with security, health, culture and commerce. 

Quality of life and livability have long been recognized as factors making cities 

competitive and attractive for investment and for citizens to create 

opportunities for their families and communities not available elsewhere. The 

Sustainable Development Goals (SDG’s) are reflecting these livability visions 

(United Nations 2015b).  

Regenerative cities are grounded within a restorative ecological world view (Girardet 

2010), they require urban design, urban renewal and circular economy approaches that 

recognize cities as complex systems dependent upon the local bioregion. As explained below: 

The road to regenerative urban development begins with a switch in our thinking so that by-

products conventionally considered “waste” can be reframed and reused as resource inputs. 

Regenerative cities are productive centers that help to regenerate the materials and resources 
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they use and foster a mutually beneficial relationship between urban areas and their 

surrounding territories (Woo 2014). 

Cities are the dynamic centers of commerce and trade, so the sheer scale and volume of 

goods and material resource flows that they process make them the world’s most complex 

“nexus” of social, political, economic and environmental systems (GIZ and ICLEI 2014). The 

material needs of cities are supplied by a vast national hinterland and, increasingly, by a global 

supply chain. The volume of consumption in most cities exceeds the rate at which the local 

bioregion and global biosphere can regenerate (Rees and Wackernagel 2008). Thus, the 

management of cities is no longer merely about maintaining a healthy economy to finance 

material purchases, but rather it must expand to include management of material resource 

flows and other environmental impacts, local and global whilst continuing to enable human 

flourishing. 

Girardet (2010) states that cities will require comprehensive political, financial and 

technological strategies, grounded in a regenerative paradigm, in order to create an 

environmentally enhancing, restorative relationship between cities and the ecosystems from 

which they draw resources. A systems approach to urban development performance and 

management is needed to achieve this, but integrated approaches are not currently how most 

siloed government agencies and business structures are organized or funded (Brugmann 2011; 

GIZ and ICLEI 2014). No single agency is responsible for the urban agenda to coordinate 
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development and sustainability (Fink 2011), and the role of civil society and industry can 

complement and accelerate sustainability policy.  

A number of highly efficient integrated exemplars do exist that demonstrate technological 

capability to deliver not just sustainable development (reduced impact) but regenerative 

development (e.g. Europacity (Germany), BedZED (UK), Hammarby Sjöstad (Sweden)). 

However, the reality is that uptake of such initiatives is slow and proportionally small. 

Genuinely regenerative projects are rare and barely a tiny fraction of the global building stock.  

United Nations projections indicate a global population of 9.7 billion by 2050 (United 

Nations 2015c), if this projection is correct, it will be necessary to build approximately the 

equivalent of a city for one million every five days (Norman and Reid 2016). These high rates of 

urbanization coincide with recent changes in international policy direction that could help 

catalyze a rapid shift toward regenerative urban development. 

 

Changing international policy direction 

The primary impediment to widespread regenerative urban transitions is cultural (Lowe 

2015). To emerge as a dominant cultural movement requires a strategic transition, a shift that 

changes culture: inevitably a long-term proposition according to Loorbach (2007). The narrative 

for cultural transitions has a long history; it is around 30 years since the publication of Our 

Common Future (United Nations 1987) but the announcement of the Sustainable Development 

Goals (SDGs) in September 2015 (United Nations General Assembly 2015) and the “Paris 
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Agreement” (COP21) in December 2015 (United Nations 2015a) may mark the tipping point for 

a societal reframing of sustainability as the cultural mainstreaming of sustainability has 

deepened to a point where it is an imperative politically. However, the pathways to meet the 

objectives of these agreements are not clearly set out, so some possible mechanisms are offered 

below. Sustainable cities, can function as a central plank in addressing the grand challenges of 

climate change, resource scarcity and rapid population growth (Bai, Norman, and Edwards 

2016) but the next agenda will require cities to go beyond this sustainability transition to being 

regenerative (Girardet 2015; Thomson and Newman 2016). This paper suggests how cities can 

scale up such urban transitions to become regenerative.  

 

Urban Transitions 

Considerable literature exists describing the negative impacts that large automobile 

dependent cities have in terms of sustainability (e.g., Newman and Kenworthy 1989, 2015; 

Newman 1999) and livability (e.g., Gehl and Rogers 2013; Matan and Newman, 2017). Our 

previous research explored how cities can work to harness the positive potential of urbanization 

in the Anthropocene to sequester carbon through a range of infrastructural measures (Thomson 

and Newman 2016). Central to this approach is the (infra)structural transition of cities away 

from automobile dependence (Newman and Kenworthy 1999, 2015; Newman and Kenworthy 

2011). These infrastructural measures in turn require new governance systems to optimize 

urban systems to increase regenerative repair whilst also enhancing livability through more 
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human centered urban design outcomes (Thomson and Newman 2016; Thomson, Newton, and 

Newman 2016). 

The two concepts of sustainability and livability, based upon the dominant urban and 

transport (infra)structures, are intertwined. A sustainable city can also be a more people 

friendly city – a city that fosters human flourishing. Community or industry leadership has 

resulted in exemplary sustainable districts such as BedZED, Vauban and various One Planet 

Community developments (Thomson, Matan, and Newman 2013), the goal is now to push these 

ideas into a deeply challenging arena of regenerative urbanism.  

 

So how might it be possible to shift conventional urban planning and design practice, 

which typically deliver unsustainable development, to more sustainable practices and then to 

more regenerative practices? Strong governance will be necessary to shape such a transition. 

The New Urban Agenda, the SDGs, the Paris Agreement, all add policy thrust at a high level 

but implementation will be difficult unless it is grasped by communities as their agenda and by 

industry as an opportunity for commercial activity. There is no clear road map and difficulties 

arise because alternative futures are not systematically structured within existing regimes; 

rather, the dominant policy and industry actors tend to emphasize short- and mid-term 

outcomes due to political cycles, individual interests and public pressure (Loorbach 2010).  

Conflicting agendas and short termism have delayed sustainable urban transitions, and 

solutions are only just being sketched out for regenerative urbanism. Never the less there are 

some exemplars that demonstrate it is possible to be regenerative in terms of energy, water, 
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food and biodiversity within cities (Woo 2014; Newman et al, 2017). But these examples are the 

exceptions rather than the rule. Most regenerative developments are rarely larger than the 

community and occasionally may be as large as a district; to shift from niche to mainstream 

requires a radical rethink of urban fabric. 

 

The transformative role of urban fabric 

The theory of urban fabrics (Newman and Kenworthy 1999, Newman, Kosonen and 

Kenworthy 2016) shows how transportation systems create city form and function. The ideas 

basically demonstrate how three dominant underlying transport infrastructures – walking, 

transit, and automobile-based urban fabrics – result in different urban morphologies with 

differing urban qualities including sustainability and livability performance. This analysis can 

now be applied to the regenerative urbanism agenda as it shows that there are deep and 

dramatic differences in the consumption patterns of the three fabrics and hence they can be a 

focus of how we can change in a deep and dramatic way to being regenerative in our cities. The 

difference between walking and transit fabrics is orders of magnitude less than that of 

automobile fabric in most cities (Thomson and Newman, 2017; Newman, Kosonen, and 

Kenworthy 2016)).  

It is worth noting that the majority of urban areas within Australia were built post-1945 

following large population growth (from 7.5 million in 1945 to 24 million in 2014 (ABS, 2014)), 
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urban and transport planning over that period has faithfully followed Modernist principles, 

making Australia an ideal location to observe the performance of automobile fabric.  

Our earlier work (Thomson and Newman 2017) examined the metabolism of Perth based 

on its three urban fabrics and revealed that there is a vast difference in the resource 

consumption patterns in the three urban fabrics; not only in relation to fuel for transport but 

also in relation to basic raw materials (BRM) such as sand, gravel and clay as a result of greater 

infrastructure requirements and reduced shared surfaces (e.g., party walls). The circles in Figure 

1 represent the proportional BRM in tonnes / capita for each fabric in the case study. It was 

observed that business as usual (BAU) automobile fabric in Perth was almost twice as inefficient 

in terms of material consumption as fabric in the denser walking parts of the city. Scenarios 

looking at further improvements offered through the application of Technology and 

Construction Innovation (TCI), such as prefabricated building, to reduce material waste and 

construction, suggest that per capita basic raw material input could be reduced by almost 20 

times that of typical automobile urban fabric without TCI. 

 

[INSERT Figure 1.] 

Figure 1: Perth’s basic raw material demand in terms of three urban fabrics plus Technology and 

Construction Innovation (TCI) Source: Thomson and Newman 2017. 

 

 

Page 11 of 41

http://mc.manuscriptcentral.com/cus  Ruth.Harkin@glasgow.ac.uk

Urban Studies

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

 

It is expected that walking and transit urban fabrics have far less negative environmental 

impact (in most areas of resource consumption) than automobile fabric in all cities as the 

evidence on walking and transit fabrics being generically lower in energy use is powerful 

(Newman and Kenworthy 1989, 1999, 2015)).  

The Perth study shows how the Modernist planning ideas that have perpetuated urban 

sprawl have resulted in a less sustainable urban form in a city where climate, culture and other 

variables remain the constant. It demonstrates how underlying values (the various transport 

and planning manuals of Modernism) can deliver different urban fabrics with different 

performance.  

The larger footprint of sprawling automobile urban fabric displaces food producing 

agricultural land and ecologically valuable land to accommodate urban development as cities 

grow (Seto, Güneralp, and Hutyra 2012). While automobile dependent urban areas themselves 

are suboptimal due to: higher transport emissions (Newman and Kenworthy 1989); higher 

embodied energy and carbon emissions due to greater material volumes (Gardner and 

Newman 2013); additional costs due to increased infrastructure lengths and traffic congestion 

(Dodson and Sipe 2006; Trubka, Newman, and Bilsborough 2010); lower social interaction 

including increased social isolation due to lower population density (Buys et al. 2012), more 

obesity, increased road fatalities, and higher local air pollution levels (Ewing, Pendall, and Chen 

2003),  
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The inefficiencies of automobile fabric make it an inappropriate building block for the cities 

of the Anthropocene. However, the converse is true, by building more walking and transit 

fabric it is possible to deliver profound enhancements in urban performance – both 

environmentally and socially. Simply substituting electric vehicles for hydrocarbon fuelled 

vehicles is not enough. There are many structural considerations embedded in the 

infrastructure of a city’s urban fabric; transport fuel is important, but not enough to address 

many other aspects of regenerative urbanism in a holistic and integrated way. 

 

A central tenet of urban governance in the Anthropocene is the need to minimize 

automobile fabric in favor of walking and transit urban fabrics.  

 

Incorporating regenerative design principles into urban planning 

 

Regenerative design principles can address many of the functional aspects of a city seeking 

to maximize human flourishing and livability whilst radically reducing ecological footprint. 

Additional principles to underpin urban governance for regenerative cities might include: 

 

• Prioritize renewable energy and storage. Energy can become regenerative if 

the fuel used to build and operate buildings and build and run transport is 

renewable and is greater than is actually being consumed by the city and thus 
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can be used to help power and fuel the surrounding bioregion. This is likely to 

occur through renewably-powered electric systems in buildings and transport 

as well as renewable-gas (Green and Newman, 2017; Newman et al 2017). 

• Build integrated water systems. Water can be collected at source within a city, 

and grey water and black water can be recycled and used to help regenerate 

aquifers and water bodies in the bioregion (Gandy 2004; Nair et al. 2014). This 

can be done with current technologies (BioRegional 2009, 22–33). 

• Consider waste as a resource. Waste can be reduced to very small amounts but 

not regenerated unless very large amounts of energy are used due to 

thermodynamic limitations. However, the return of carbon, phosphorus, 

nitrogen and other trace elements to surrounding soils in the bioregion can be 

achieved, for example, through compost systems at the local or neighborhood 

or even regional level (Newman and Jennings 2008). 

• Maximize biodiversity and open space. Biodiversity can become regenerative 

if it is built into every part of the urban fabric, including the new technologies 

of green roofs and green walls. Bioregional needs for biodiversity can be 

assisted by the city with its different structural habitats and intensive human 

power (e.g. through gardening, urban agriculture and urban biodiversity 

conservation) (see Davison and Kirkpatrick 2013; Beatley 2009, 2011; Newman 

and Jennings 2008; Newman and Matan 2013; Newman 2014; Dramstad, Olson, 

and Forman 1996; Forman and Godron 1986; Soderlund and Newman 2015). 

Page 14 of 41

http://mc.manuscriptcentral.com/cus  Ruth.Harkin@glasgow.ac.uk

Urban Studies

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

 

• Integrate sequestration. Increasingly, the potential of sequestration 

mechanisms capable of actively “scrubbing” CO2 from the atmosphere is being 

demonstrated. Mechanisms include increasing biomass sequestration (cf. 

biodiversity above); building or otherwise incorporating third way materials 

for example, bio-char or carbon sequestering rocks in urban infrastructure (see 

Flannery 2015); the large-scale incorporation of biogenic materials, for example, 

cross laminated timber, into building design (see Thompson and Waugh 2009); 

the redesign of cities for low carbon and carbon sequestering activity (see Fink 

2013; Thomson and Newman 2016). 

• Monitor performance. Critically the efficacy of new governance measures and 

policies must monitor and measure performance against regenerative design 

principles such as those outlined above.  

 

The question remains how can this be done on a scale that matters? The rest of this paper 

will set out some policy directions for governance at different scales that appear to provide the 

best options for achieving regenerative urbanism.  

Transforming different scales of urban fabric 

At any stage in a city’s history the patterns of land use can be changed and opportunities 

can be taken to transform the urban fabric. It is possible to greatly improve the regenerative 

urban performance of low density areas within a city by rebuilding automobile urban fabric 
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with higher density transit and walking fabric that can service the surrounding car-based 

suburbs. 

 

Different parts of the city present different opportunities and scale of impact when 

considering regenerative urban transition potential. These shifts may be described in terms of 

macro, meso and micro scales. 

 

Macro scale 

 

The macro scale takes in the whole urban area or large parts of a city region. 

Historical patterns for car-based sprawl that emerged in the second half of the 20th century 

can no longer be sustained, not simply from a sustainability perspective, but also from 

economic and social perspectives (Newman and Kenworthy 2015). So how can they be re-

imagined as part of a regenerative urbanism?  

 

As cities grow and the mean exposure time to travel extends beyond a 30-minute commute 

(an hour a day) known as the Marchetti constant (Marchetti 1994), the urban system tends to 

become dysfunctional. This appears to be happening to automobile urban fabric across the 

world (Newman and Kenworthy 2015). The dysfunctional nature of cities tends to have the 

greatest negative impact in terms of lost productivity, stress and cost (related to fuel) on the 

Page 16 of 41

http://mc.manuscriptcentral.com/cus  Ruth.Harkin@glasgow.ac.uk

Urban Studies

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

 

citizens with the longest commute, who also tend to be from lower socioeconomic 

demographics (Dodson and Sipe 2006). Thus, changing cities to be less car dependent will 

improve their livability as well as their impacts on the planet.  

 

Urban infrastructure can change this by improving travel times through mode changes and 

through land use change. In larger cities, the most efficient mode for travelling longer distances 

is rail, which is now faster than private vehicle travel times in most larger cities (Newman, 

Kenworthy, and Glazebrook 2013). However perhaps the most important element that can be 

created by bringing fast rail into automobile fabric is the provision of dense urban centers or 

TODs around stations which can create opportunities for local jobs, local services and local 

community not available in the privatized spaces of automobile city fabric. This is becoming 

even more possible with the new technology of ‘local shared mobility’ that can mean car-free 

areas around rail stations as demand-responsive services provide ‘last mile’ connections 

(Glazebrook and Newman, 2018). 

 

In response, some larger cities are introducing planning policies that encourage the 

integration of land use planning and transport that can create such opportunities. This involves 

a shift from monocentric “hub-and-spoke” cities, with a central business district surrounded by 

dormitory suburbs, to polycentric cities with multiple activity centers (Moir, Moonen, and Clark 

2014). To improve transport speeds and efficiency, polycentric city activity centers or TODs are 

often built around transit hubs such as heavy or light rail stations (Curtis and Scheurer 2010; 
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Newman and Kenworthy 2011; Scheurer and Curtis 2008; Thomson, Newton and Newman, 

2016). The demand for such centers is now so great it is possible to use private finance in land 

development to fund new rail lines deep into automobile dependent fabric. 

 

Integrating transit and land use around urban finance. 

 

In order to build such combinations of urban rail and TODs around stations that enable 

automobile fabric to be transformed, there is a need to enable urban finance to be redirected 

from primarily funding automobile fabric through high capacity roads to urban rail integrated 

with land development. Such an approach is outlined by Newman, Davies-Slate and Jones 

(2017) as the entrepreneur rail model and is the model used by Japan and Hong Kong to build 

rail lines. This approach recognizes that there is now a major demand both for new rail lines 

and new urban centres or TOD’s that minimize automobile dependence. It suggests that only by 

tapping the ability of private enterprise to identify the best sites for urban redevelopment will it 

be possible to bring private capital such as pension funds into long term investment for the 

long-term future of cities. The model uses private capital to finance urban transformation but is 

best done in partnership with public planners who can identify the corridors that enable the 

most public good when provided with a rail and multiple TOD opportunities. The model 

permits low density areas to be transformed into high density public transport corridors, with 

“value capture” from the redeveloped sites to fund the adjacent rail infrastructure. Value 
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capture is a tried and tested policy and has been successful in the delivery of infrastructure such 

as rail or district energy in many locations (McIntosh, Trubka, and Newman 2014; Mittal 2014). 

Value capture offers a financial tool for the transformation of automobile fabric into more 

regenerative transit urban fabric punctuated by a collection of higher density mixed use cellular 

communities – “precincts”, “districts” and “neighborhoods”. 

 

Meso scale 

 

Meso scale development includes precinct (district or neighborhood) level development, 

which may involve housing and public infrastructure (e.g., roads, open space, utilities). 

Comprehensive precinct scale development may present the greatest opportunity for meeting 

regenerative urbanism and livability needs. This is because the precinct scale allows for the 

coordination and economic feasibility of shared eco-infrastructure – localized solutions versus 

centralized solutions are a major issue in future planning as many sustainability solutions, 

particularly infrastructure (e.g. distributed energy, sustainable transport, water sensitive urban 

design) are local in scale (Bunning et al. 2013; Green and Newman 2017; Newton et al. 2011; 

Rauland and Newman 2015). Infrastructure integration at the precinct scale can improve 

efficiencies and provide opportunities for a more holistic approach to urban environments 

(Newton 2014; Newton, et al. 2012).  
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Precincts are also the scale of community and as such present the optimal scale for 

community involvement in shared decision making. Precincts can reduce long term operating 

costs, and importantly can grow a local green economy from the construction, management and 

maintenance of distributed eco-infrastructure to foster an engaged citizenry; it is even possible 

to see ‘citizen utilities’ emerging from the rapid growth of solar PV, batteries and blockchain-

based Peer-to-Peer trading (Green and Newman, 2017). 

 

Perhaps most importantly, in terms of delivery, the precinct is the scale at which land 

development takes place. Precinct scale development permits the integrated planning of 

buildings, open space and infrastructure, and as such is the ideal scale for shaping the quality of 

the built environment in terms of regenerative performance (Sharifi and Murayama 2013) and 

livability (Carmona et al. 2012).  

 

The smaller scale of the precinct versus the city allows for greater planning control and 

community engagement through more focused governance and management to oversee 

development outcomes and to prototype new models and replicate those that are most 

successful.  

 

Precincts are the building blocks of cities (Rohe 2009; Newton et al. 2011), as such, 

regenerative precincts can function as transitional, decentralized, semi-autonomous, cellular 

units. A city comprised of a series of semi-autonomous units is more resilient (as the risk of 
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shocks are distributed across the network) and can incrementally work towards an aspirational 

regenerative city end state. A new development in Perth, Australia, called WGV (White Gum 

Valley) is demonstrating elements of regenerative urbanism at a precinct scale. It has solar and 

batteries that enable it to export renewable power to the grid through a ‘citizen utility’, it has 

water sensitive design that enables it to be almost free of mains water, and it has a range of 

social housing opportunities and community engagement that have made it highly desirable as 

a place to live (Green and Newman, 2017; Josh Byrne & Associates 2016). The project was 

extremely popular among buyers and renters and now many developers want to copy the new 

‘regenerative’ formula, indicating how rapid change can be seeded by such precinct scale 

development (Wiktorowicz et al, 2018).   

 

Micro scale  

 

Micro scale, in the context of cities, relates to the piecemeal transformation of individual 

plots. Although important, this is the least effective means of transformation. However, if small 

transformations occur en masse, it may be possible to achieve massive small change that is 

capable of harnessing the collective power of many small actions (Campbell 2011). This has 

been observable in the remarkable growth of roof-top solar in recent years which is disrupting 

traditional grids and creating the possibility of micro-grids with peer-to-peer trading that can 

enable whole areas to be exporting green energy and hence becoming regenerative (Green and 
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Newman 2017). The household solar photovoltaic revolution in Perth, Australia, shows that 

collectively household solar which in 7 years went from almost nothing to being 30% of 

household rooftops is now effectively the biggest power station in the state of Western 

Australia, and projections suggest this figure could grow to 50% of rooftops by 2020 (Clover 

2016). There are now periods when rooftop solar is producing more power than the base-load 

coal-fired power stations and hence a way forward to rapidly phasing them out is now 

appearing, without this being driven by a plan; it will need a continuing partnership between 

households who are buying the solar PV (and batteries for storage), precinct scale management 

and broader scale governance to ensure the grid is stable and available for everyone. This 

integration of governance scales illustrates the potential for one element of the regenerative city, 

renewable power, to become a model for how other elements can be demonstrated as well.  

The distributed and decentralized nature of the internet can help such models flourish, be 

shared and replicated through such software technology as blockchain which are rapidly being 

adopted to provide shared, trustworthy information that can respond immediately to demand 

(Green and Newman 2017).  

Discussion of scales 

Each scale has its relative advantages and disadvantages. At the micro scale it is possible to 

have the greatest control over the product as it is usually in single ownership. It may be easier 

to deliver a regenerative building and there are examples, and models (e.g., the Living Building 
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Challenge (2014)) that demonstrate how this can be done. Site planning at the micro scale is the 

typical model in many parts of the western world.  

 

However, the opportunity for system integration greatly increases at the larger meso, and 

macro, scale. At the macro city scale, large transport infrastructure projects (e.g. urban rail) will 

have a very strong influence on the urban fabric that will develop around these infrastructures, 

which in turn influence regenerative urban performance and livability at all scales below it. 

Similarly, comprehensive precinct planning at the meso scale allows for the coordinated 

delivery of social infrastructure and distributed infrastructures to deal with transport, energy, 

water and waste. 

 

The greatest potential for regenerative outcomes result from meso or macro scale urban 

development that accommodate growth within a city’s existing footprint and can replace 

automobile urban fabric. Concentrating higher density urban growth in redevelopment areas 

around new urban rail can offset the need for fringe land to accommodate a city’s population 

increase. The larger the scale of development (i.e. plot<block<precinct) the greater the 

opportunity to coordinate physical and social infrastructure and even incorporate new local 

distributed infrastructure such as solar energy, water sensitive design and waste recycling 

systems as part of transit oriented designs.  
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While the macro-scale presents the greatest opportunity for rapid change, it is also the 

most disruptive to existing communities. The creation of large centralized systems tends to 

reduce opportunities for citizen engagement, for this reason it is critical that affected 

communities (including future residents where possible) are involved in the decision-making 

process. Deliberative democracy approaches directly involve the community in decision 

making processes so that change is not just done to the community, but rather is driven by the 

community (Gollagher and Hartz-Karp 2013; Hartz-Karp 2007). Models for macro scale urban 

transformation such as the entrepreneur rail model (Newman et al. 2017) need community 

support. In Portland, Oregon the transformation of the Pearl District through an infrastructure 

led redevelopment program was funded through an entrepreneurial rail project and value 

capture (TriMet 2015). Supporting this strategy was strong leadership by the City of Portland, 

which had the mandate from the community through the city vision, which included a compact 

city enforced by maintaining a long standing urban growth boundary, integrated land use 

planning laws for high density development and an expanded network of transit (VisionPDX 

2007). 

Management, maintenance and operation 

Delivery of new distributed regenerative-infrastructures will require new forms of urban 

governance including ongoing management and maintenance that collectively have the 

capacity to build a local green economy (Truffer and Coenen 2012; UNEP 2013). Regular 

monitoring of urban regenerative performance through the use of urban metabolism (resource 
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inputs and waste outputs, see Thomson and Newman, 2017) as an analytical tool will help 

ensure iterative design approaches that identify points in the urban system that are suboptimal, 

thus highlighting the best locations for improvement. 

 

Consistent measurements are not commonly used but they are required to provide a 

common lexicon for urban regenerative performance comparison and coordination (Fink 2011; 

Rauland and Newman 2015). However, this may change following the development of 

consistent urban regenerative measurements proposed by the International Standards 

Organization – Sustainable Development in Communities (ISO 2016) to enable comparison and 

rolling up of metrics, between jurisdictions and through the tiers of government. A 

standardized reporting structure will be essential for intercity and international knowledge 

sharing exercises such as those that now occur between cities involved in C40, 100 Resilient 

Cities and ICLEI. 

 

Cities are always changing. Change may be slow in some cases, particularly when 

considering the underlying infrastructure of roads, rail and underground services. However, 

rapid urbanization, is putting pressure on some cities to redevelop. It is important that the right 

kind of development occurs. The new evidence of decoupling may indicate that a major change 

in global footprint could now be underway (Newman, 2017). New evidence from Shanghai and 

Beijing show that decoupling of GDP from car use is well underway as the new growth in 

mobility is around the Metro and the dense urban fabric associated with this (Gao and 
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Newman, 2018). But to ensure this has any hope of becoming a powerful new mainstream trend 

will require the world’s cities to operate under a new urban paradigm. To recast the trajectory 

of cities will require a major change in education, governance processes, planning practice and 

political leadership. This paradigm must be regenerative urbanism.  

A regenerative urbanism requires integrated policy bundling, and ideally, the proliferation 

of supportive entrepreneurial models for governance and finance across a range of scales such 

as: 

• value capture to fund public infrastructure (Newman et al. 2017),  

• citizen utilities to provide power and other services (Green and Newman 2017) 

and  

• local funding mechanisms to manage, monitor and maintain supporting 

regenerative-infrastructure and green enterprise initiatives (Rauland and 

Newman, 2015; Newman et al 2017). 

Once underway it will require constant vigilance and system evaluation to ensure the 

required outcomes are happening. 

For much of the past century Modernist planning paradigms have influenced planning 

policy based upon architectural fashion and market preference based on automobile urban 

fabric, but research indicates that as cities grow ever larger this is to the detriment, not only of 

environmental performance, but also livability (Calthorpe 2010; Carmona et al. 2012; Gehl and 

Svarre 2013; Jacobs 1989). Increasingly sophisticated flows of information, especially digital 
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information, has the potential to help disseminate feedback to the right people in a timely 

manner to support regenerative urban transitions and maintain or improve quality of life.   

Local development decisions need to feed into larger regenerative city plans and a global 

network of regenerative cities if urbanization is to be harnessed as a potential solution to 

reduce, and then reverse an excessive ecological footprint. 

Conclusions 

The cumulative messaging of the Paris Agreement, the Sustainable Development Goals 

and the New Urban Agenda may herald a global shift in culture to help facilitate the delivery of 

more sustainable and resilient cities but this paper suggests it must go beyond this to produce 

regenerative cities. The transition towards this future oriented narrative of regenerative 

urbanism is only just beginning to be mapped out but there is enough evidence to believe it 

may be possible to achieve (Thomson and Newman 2016).  

 

The use of evidence-based policy is critical to meeting the objectives of these high-level 

international policies. Evidence based policy should shape strong planning. As this paper has 

discussed, strong planning and monitoring of urban environments can shape more 

regenerative, productive and livable development outcomes. Hall (2013) refers to the “lost art of 

urbanism” as being at the heart of many urban issues and it would appear to be highly relevant 

to this new regenerative urbanism agenda. Strong planning does not imply that it should be 

dictated in a non-democratic way, it means having clear objectives that inform every step of the 
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planning process and tapping the entrepreneurial and community-based local knowledge so 

critical at smaller scales of urban activity. The opportunity presented by strong planning is to 

enable the fundamentals of regenerative urbanism to inform the whole planning system. This is 

not unlike the way that Modernism and car-based planning infiltrated every area of planning to 

create the dominance of automobile urban fabric in most global cities; it is possible with ‘peak 

car’ that we are on the edge of a similar transformative urban change (Newman and Kenworthy 

2015; Newman, Beatley and Boyer, 2017). Emerging trends discussed in this paper are showing 

potential demand that could create exponential changes.  

The regenerative urbanism agenda will need to proceed at various scales in urban 

development. Precinct scale development can deliver regenerative outcomes because it permits 

a comprehensive approach to planning that allows for the integration of urban elements. 

However, not all precincts are equal in their ability to demonstrate regenerative urbanism, even 

if they superficially appear so (e.g., have a similar density, look and feel). Performance metrics 

and indicators can be used to determine where best to focus attention for improvement and to 

identify the best exemplars from which to learn. Performance is strongly influenced by physical 

design including urban fabric, site layout and urban systems (e.g., transport, energy, water, 

waste, biodiversity) integration. Similarly, the other scales of physical design in cities also have 

an impact upon the livability of a place, from regional corridors to the whole of city perspective. 

Regenerative design of cities at all scales is critical to both their environmental performance and 

quality of life – both impact upon the ability of humans to flourish. 

Page 28 of 41

http://mc.manuscriptcentral.com/cus  Ruth.Harkin@glasgow.ac.uk

Urban Studies

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



 

 

To be successful in the risk nexus presented by the Anthropocene, cities and the 

governance that shapes them will need to be open to monitoring, modification and continuous 

improvement. In such a governance environment, cities of the Anthropocene have the potential 

to regenerate the biosphere and promote human flourishing. 
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Automobile 
urban fabric (BAU)

288 t/person Transit 
urban fabric (BAU)

189 t/person
Walking 

urban fabric (BAU)
147 t/person

Automobile
urban fabric (TCI)

145 t/person
Transit 

urban fabric (TCI)
57 t/person

Walking 
urban fabric (TCI)

15 t/person

Basic Raw Materials of Three Different Urban Fabrics
Business as Usual (BAU) vs. Technology and Construction Innovation (TCI)
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