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Trends have been continuing for the majority of the world’s 
population to live and work in urban areas. Despite numerous 
change factors, like climate, and gradual changes in the form 
and layout of urban spaces, towards for example, more use of 
nature in cities, urban areas continue to follow the form set in 
the past in industrialised countries, with little green space. In this 
Millennium, new financial models have been developed to value 
nature to ensure it is appropriately accounted for in the neoliberal 
economy. The links between welfare of residents and visitors 
to cities that are greener are now clear and understood to bring 
massive economic value. However, responses to the Covid-19 
pandemic have changed the relationship between citizens and 
urban areas. Potentially fewer people will live and work in inner 
city areas, therefore the financial value of new green spaces in 
inner cities is likely to reduce. This paper considers the potential 
implications of the various change trends in how nature-based 
spaces can be financially valued in a post-Covid 19 world. 
Two case examples show how: (i) better value may possibly be 
obtained by restoring a brownfield site in Sweden to natural 
forest, rather than building new housing; (ii) the financial value of 
greening London to manage stormwater may reduce due to people 
preferring to live in suburbia rather than the centre. Overall, the 
importance of carrying out a ‘futures’ assessment using scenario 
planning or an equivalent process when valuing the greening of 
urban spaces is emphasised in the light of the ongoing challenges.
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INTRODUCTION
Urban living is now the norm for the majority of the world’s citizens. Yet, 
the dominant form of major urban areas remains as developed during the 
industrial revolution in western countries. Comprising of mainly densely 
packed buildings and paved areas, typically dominated by roads around 
which travellers, dwellers and visitors have to navigate. Soil sealing is typical 
on the ground surface, with limited unsealed green or blue (water) spaces. 
Obviously two-dimensional in horizontal spaces, the below and above 
ground third dimension is also heavily built. All spaces are valuable in this 
three dimensional urban area, even those below ground: “The chief function 
of London today, it would seem, is to convert space in to money”1. ‘Place’ 
and place value are recurring themes in contemporary urbanism. Whilst 
there are difficulties in quantifying the ‘quality of the built environment’, it 
is now possible to quantify the value of many of the services provided by 
the form and components used in the built environment; i.e. ‘place value’ 
alongside the less tangible ‘place quality’2.

Since the Millennium Ecosystem Assessment (MEA), there has been 
confirmation of what was long believed, that not only are built spaces 
financially valuable, but also the urban spaces without buildings or with 
unsealed surfaces can be extremely valuable for the ecosystem services 
(ES) they provide. For example, Costanza et al. (2014) estimated the over-
all global value of ES at some $145tn/yr in 2011. There is a continually 
growing body of evidence for the major contribution that ES can provide 
in servicing urban areas for e.g. amenity, flood control, human health etc.3

Although global estimates like this are difficult to engage with at a 
local level, there has been a surge in valuations of urban space ES and 
estimates of natural capital across the world. For example, in London the 
natural capital provided from the public parks, comprising one fifth of the 
urban area, has been estimated in excess of £91 billion4. By far the great-
est proportion of this value, 61%, was in benefiting residential properties. 
The ramifications of this financial valuation of ‘all spaces’ for urbanism 
at various physical and jurisdictional scales5 are still being played out. 
However, the consequences of ‘putting a value on nature’ are being found 
to be both positive in providing more information, but also potentially nega-
tive, for example by: (i) adding complexity to the already complex decision 
making process in land use planning6; (ii) skewing preferences for selec-
tion of measures to be used and in supporting particular types of ES and 
blue or green infrastructure7; (iii) in gentrifying parts of urban areas8; (iv) in 
demonstrating who benefits and in consequence, who should pay for these 
benefits9. Thus the financial valuation of ES and natural capital accounting 
is complicating the deliberative processes involved in urbanism. 

This is the theme of this paper which considers the place of valuation 
of ES in the form of provision or support and maintenance of blue-green 
infrastructure (BGI) in the changes to urban areas, and especially to urban 
spaces. Such changes are considered here as potentially truly transfor-
mative in the move from today’s unsustainable cities, to urban living that 
is more natural, safe, liveable and meaningful. With spaces that help make 
urban living more resilient and agile in responding to the very significant 
challenges faced by urban space dwellers and users into the future10. 
The setting of how a key utility, water, is managed in urban areas is used 
to illustrate the potential for effective change and also the potential to 

1	 Heathcote, 2016
2	 e.g. Carmona, 2019
3	 e.g. Fenner & Digman, 

2020
4	 Vivideconomics, 2017
5	 e.g. Chini et al., 2017
6	 e.g. Blečić & Cecchini, 

2020
7	 e.g. Russo et al., 2019
8	 e.g. Meya, 2020; Pearsall & 

Eller, 2020
9	 Ashley et al., 2018
10	 Elmqvist et al., 2019
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resist the changes needed to transform urban areas into those needed 
for future towns and cities. As the author has had a long career in urban 
water engineering, the paper has a background and is contextualised in 
the management of urban water. A relevant overview of how urban water 
has been managed traditionally and may be changing is given in Ashley 
et al. (2020).

Following an initial brief review of the condition and change drivers 
for why and how urban areas may need to change. One of the main vehi-
cles that has emerged for bringing the changes about is outlined, that of 
financial valuation of ES, and the spaces that accommodate ES and nat-
ural capital. Financial valuation is a necessity when promoting change 
under the neoliberal economic model that defines and contextualises life 
in developed urban areas11 and is at the heart of arresting environmental 
degradation: “Politicians’ ‘historic disregard for the destruction of nature’ 
has left the UK vulnerable to environmental breakdown and only major 
‘transformation of society and the economy’ will bring the country to some 
semblance of sustainability” 12. New tools are allowing BGI, and nature to 
be financially valued. Examples of financial assessment from Sweden and 
the UK are used here to illustrate the very significant value determined for 
BGI/ES in urban spaces. However, the Covid 19 pandemic is challenging 
many of the assumptions of use-value of BGI/ES to people. This paper 
provides an example of the pre and post-Covid 19 valuation of BGI retrofit 
in London for dealing with stormwater problems. It would also be interest-
ing to assess the equivalent value of the future of BGI for the delta in which 
Greater London is situated, however, this is beyond the scope of this paper.

Finally, the implications for urbanism are considered, especially for 
land use planning and thus for policy and decision makers. Can financial 
valuation of urban spaces be part of the means to break the stranglehold of 
the closed mindset that is inhibiting the needed, and increasingly expected 
transformation of urban areas into better places? Or does a financial mind-
set direct urbanism down an unintended road?

TRADITION AND CHANGE
Historical urban centres like Paris and London have long-established build-
ings and fundamental services maintained and renewed as needed. This 
includes long established designated ‘spaces’, like the parks, watercourses, 
and other areas where natural systems can maintain a degree of ‘natural-
ness’. This contrasts with many parts of the world where development is not 
controlled and urbanisation proceeds virtually unchecked often in a hap-
hazard fashion13, and where services and infrastructure are often poorly 
maintained. Whereas countries such as those in the EU or North America 
have developed urban land use planning systems that utilise institution-
alised regulatory frameworks to ensure that development is controlled in 
conformity with strategic and other plans. This paper focuses on these 
urban centres, where there are potentially the greatest opportunities for con-
trolled change, although there are lessons for developing country urbanism.

Traditional urban water systems have served developed areas well 
for two Millennia, but are now increasingly unaffordable to both maintain 
and also to enhance so as to be provided in a way that is likely to be as 
sustainable as possible. Even in wealthy cities in the USA, the costs of 

11	 e.g. Ginn, 2020
12	 Laybourn-Langton, 2020
13	 e.g. Karaman et al., 2020
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water service provision are increasingly unpayable by citizens, especially 
as these costs continue to escalate dramatically14. Changes are needed 
and are gradually happening in the way in which water and others ser-
vices are being provided, with moves away from large centralised to more 
localised systems15.

We are all familiar with gradual changes in our urban spaces and 
evidence that ‘greening’ is now a well-established gradual process16, but 
to cope with the considerable challenges we now face, transformational 
change17 is needed if humanity is to survive in settlements with a form at 
least bearing some resemblance to what we have today, and at a pace 
similar to that of the great sanitation revolution of the 1800s18. Many reviews 
of the changes needed to address our current climate, environmental and 
social problems, point to change needing to be ‘big’, transformational and 
fast19. Notwithstanding the lack of consensual methods, ideas and theo-
ries as to what the changes need to be and how to effect these, possibly 
the greatest barrier identified may be mindsets20. Mindset issues sit along-
side silo thinking and working, in that those charged with policy making, 
devising, planning, regulating, designing, providing and maintaining the 
essential societal systems and services, are unable or unwilling to change. 
In the past this was often a valuable attribute as it ensured that public 
health for example, was not compromised by too risky innovations21. But, 
given the scale and rapidity of the onset of today’s societal challenges, 
mindsets that prevent or even delay the necessary innovations as part of 

trends for change, many of which are shown in,
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are at best 
limiting, and at worst, dangerous. 

The failure to create or even define, cities that are sustainable22, means 
that the best ways to plan and manage urban areas, spaces and people’s 
experiences of these, is open to numerous interpretations. Having aban-
doned the ‘sustainability mission’, these interpretations fixate on ‘the new 
paradigm’, which includes, amongst others: ‘green’; ‘resilient’; ‘nature-
based’; ‘circular’ as the various visions or components for the way to go23. 
There are also complementary aspirations about ‘place quality’24 that aim 
at urban form. These multifarious visions should not be denigrated, as 
they each can contribute to ‘sustainable cities’, even if we have no clear 
idea what such cities would comprise, althrough some are of the view that 
these need to be ‘compact’, and also include green spaces25. These ideas 
sit alongside the paradigm that nothing is of value if it cannot be mone-
tised; i.e. the economic ‘leg’ of the tripartite components of sustainability 
has largely subsumed the social and environmental legs26. For a commen-
tary on what ‘value’ of urban place may mean see Carmona (2019).

Urban greening has the potential to be transformational for our urban 
spaces. Greening has become seen to be a fundamental component of all 
frameworks for sustainable human living, such as the water sensitive city27. 
For this, liveability is a key attribute28, even when considering the management 
of water in urban areas. In common with numerous other blue-green initiatives, 
the water sensitive cities programme has created an ES valuation tool called 
INFFEWS29 that is being used to assess the financial value of blue-green infra-
structure (BGI) in (mainly) urban spaces. Other tools are also available for this 
type of assessment and will be introduced later in this paper. Such ability to 
undertake financial valuation of BGI (and spaces) has the potential to be truly 

figure 01 — page 55
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14	 Colton, 2020
15	 Ashley et al., 2020
16	 e.g. Feng & Tan, 2017
17	 e.g. Elmqvist et al., 2019
18	 Geels, 2006
19	 e.g. Polsky, 2019; Elmqvist 

et al., 2019
20	 ibid.
21	 e.g. Allen, 2008
22	 Elmqvist et al., 2019
23	 Ashley et al., 2020
24	 Carmona, 2019
25	 Bibri, 2020
26	 ibid.
27	 Brown et al., 2009; 
	 see also: https://

watersensitivecities.org.au/ 
28	 Sochacka et al., 2020
29	 https://watersensitivecities.

org.au wp-content/
uploads/2019/02/
IndustryNoteINFFEWS-
Value-Tool_V3.pdf 



transformational for urbanism, as it conforms with the neoliberal economic 
mindset. The use of the Center for Neighborhood Technology valuation tool in 
the early 2000s30, helped to demonstrate the very significant financial value of 
using BGI (defined as green stormwater infrastructure, GSI) for stormwater 
management in the City of Philadelphia; originally estimated as adding $2.6bn 
in value, and was instrumental in bringing about the green city programme 

there and elsewhere in the USA. Lauded as smart policy and 
smart business, the programme is transforming the look and liveability of the 
City 31. The SBN (2016) five year review of progress found “GSI represents a 
neighbourhood level amenity that provides a wide range of quality of life bene-
fits, stabilizing home values, growing the city’s property tax base, and making 
possible more private investment throughout the city”. The latest estimate of 
the added value has risen to $4bn. The delivery of GSI itself as an industry is 
adding significant financial value in jobs and other benefits in Philadelphia.

Such valuations for using GSI in managing stormwater in Philadelphia 
present an almost irresistible incentive for politicians and decision makers 
to utilise NBS. But this only applies where the benefits are clearly accrued 
to those funding such schemes, or where societal benefits as a whole are 
sought. The use of these new valuation tools is demonstrating that there 
are numerous categories of benefits from using NBS (from the groups of 
ES and other social value). For example in benefiting human health or 
elevating property prices, even where a scheme aims to reduce flood-
ing32. Making the connections from the beneficiaries of a particular benefit 
category to those in society who receive funding and are responsible for 
effecting societal change, is often not straightforward, especially as there 
are many and “…diverse forms of value generated as a consequence of 
how places are shaped.”33 

This needs to be set in the context of the change trends in Figure 

01, that are altering urban spaces, and requiring urbanism responses34. 
Including ensuring healthier and safer agglomerations35. Changes in 
urbanism have been ongoing even before the shock of the Covid-19 pan-
demic36. Significant initiatives were already underway in the developed 
world to alter policies and the configuration and use of urban spaces37. 
The big drivers include initiatives to move to zero carbon, integrated sys-
tems, services and circularity38. There are also more local (planning) level 
initiatives, for example: (i) New Urbanism, aiming to create more walkable 
and accessible spaces with human-scaled design as part of the enhance-
ment of human health39; (ii) constraining the motor vehicle domination of 
towns and cities with more urban spaces becoming free of routine traffic40; 
and (iii) new philosophies of urban living and hence spaces are emerging, 
such as meaning-making41. Other change trends are shown in Figure 01.

Historical outbreaks of infectious diseases were one of the main rea-
sons for how and why urban areas were significantly restructured in the 
19th Century, with improvements to the sanitary conditions also provid-
ing a platform for major land use change, with massive demolition and 
remodelling of cities like London42. Similarly, cities’ transport systems have 
developed from horses to mixed modes of private and public vehicles, 
individual and mass transit. In future, fewer private vehicles, many autono-
mous, will reduce the need for roads, opening up spaces currently sealed43, 
providing new opportunities for greening. But with fewer commuters and 

figure 02 — page 55
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30	 Fenner & Digman, 2020
31	 Muroff & Shipp, 2019
32	 e.g. Ashley et al., 2018; 

Fenner & Digman, 2020
33	 Carmona, 2019
34	 e.g. Hobbie & Grimm, 2020
35	 e.g. Iravani and Rao, 2020
36	 Helm, 2020
37	 e.g. Watts et al., 2015
38	 Ashley et al., 2020; UK 

Government, 2020
39	 Iravani & Rao, 2020
40	 e.g. Drury, 2020
41	 Yeoman et al., 2019
42	 e.g. Allen, 2008
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daily visitors, there will be less people to appreciate and engage with the 
green spaces and their value will be less than before the Covid 19 pan-
demic. In the post-Covid 19 city, we should expect many of the change 
trends to accelerate, especially the diverging differentiation between those 
who can work at home and those who have to attend an urban workplace. 
The Covid 19 pandemic has also highlighted the need to be more aware 
of crises and planning urban areas for these, by for example, being able 
to limit population movements in public places when necessary44. How 
then can we value urban spaces in the light of these changes and exigen-
cies? Prior to the Covid 19 pandemic it seemed straightforward to use ES 
valuations for the benefits provided by nature to people in towns. But with 
the shifting perspective that the pandemic has brought, the tools and pro-
cesses being used before may need some rethinking to remain applicable.

Covid 19 may be the change agent that reverses the 20th and 21st 
Century attraction of populations into urban areas45. This contrasts with 
the other major change factor, climate, which is a slower impacting pro-
cess and for many people, seems not to be so relevant for how urban 
spaces need to be formed and managed. Even the most detailed scenario 
planning processes fail to postulate the potential for a major pandemic like 
Covid 19 in visions of coherent futures46. Precisely which type of water and 
sanitation system can provide the best security against future pandem-
ics? Trends to utilise on-the-surface stormwater drainage systems, direct 
water use, recycling and other ‘non-traditional’ systems, including BGI, 
moving away from the large centralised networks that are standard in the 
developed world, need to consider if they can accommodate the risks of 
future Covid-like pandemics. There are numerous other change trends 
shown in Figure 01 that will and are changing urbanism. Here the paper 
concentrates on those trends deemed to be of greatest significance for 
the valuation of BGI and implications for urban spaces, shown in Table 1.

Although the change factors in Table 1 are shown individually, in 
practice these will overlap and interact, it will be the aggregation that will 
influence the future way in which BGI is valued. With post-Covid 19 urban-

Table 1 | 	 Principal change trends that may influence the value of BGI in urban areas in developed countries

Change factor Trend in value of 
urban BGI compared 
with today

Timescale 
of influence

Implications for urbanism and the value of added BGI

Covid-19 and similar 
health impacts

Climate change

Autonomous 
vehicles

Acute (statistically 
unpredictable) 
to longer – term 
in urban planning 
processes.

Chronic 
(semi-predictable)

Medium to long term 
(predictable)

Reduces

Increases

Increases initially 
then reduces over 
time

More remote working with fewer urban visitors (e.g. Errichiello 
& Demarco, 2020). More people using green spaces doing this 
and possibly valuing it more especially for health and wellbeing 
(EEA, 2020). Propitious to rethink time and spaces of the city; 
alteration in urban living, or return to ‘normal’; places of being 
together transformed; public transport brings greater risks than 
individual vehicles; building densities need to be ‘thinned-out’ 
(Fistola & Borri, 2020). More opportunities for BGI but likely to 
be of less value than for pre-Covid urban spaces.

Increasing heat and intensity of rainfall in urban areas will pro-
mote the need for soil unsealing and BGI (e.g. Kron et al., 2019). 
Sea level rise and storminess will especiallly affect coastal and 
delta urban areas. Value of BGI/NBS will potentially increase.

Likely to reduce individual journeys, and sealed surface 
spaces significantly, but increase shared journeys (Fagnant 
& Kockelman, 2014), potentially increasing infection risks 
but reducing noise, water and air pollution and accidents.  
Many more opportunities for BGI but it is likely to be of less 
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43	 e.g. Fagnant & Kockelman, 
2014

44	 Pisano, 2020
45	 e.g. Cotella & Brovarone, 

2020
46	 e.g. Maier et al., 2016



ism being ‘restored’ to some sort of normality based on individual country 
and regional priorities, probably under neoliberalism, economic vitality is 
still likely to be the biggest driver47. Hence the four main factors shown 
need to be considered inter-dependently, along with the other change 
trends shown in Figure 01. 

VALUING URBAN SPACES
The current promotion of ‘nature in towns’ can be traced to the mid to latter 
20th Century, when the concepts were considered as self-evidently useful 
for ‘conservation’ and an effective means of supporting ecosystems, even 
in urban spaces48. There have been numerous recent studies purporting 
to show the value of green or blue spaces, including ‘nature’ (few have 
looked at the value of brownfield spaces). These are aimed at ‘blue’ or 
‘green infrastructure’ (BGI), and how natural systems provide services to 
humanity. BGI has become subsumed into the concept of ‘nature-based-
solutions’ (NBS) in general, and is costed and valued in much the same 
way as traditional grey infrastructure49; i.e. what financial value do BGI/
NBS provide? After the Millennium Ecosystem Assessment, putting a 
financial value on ‘nature’50, complying with the tenets of neoliberal eco-
nomics, nature has a ‘cannot-be-ignored’ seat at the policy and decision 
making table. Now the utilisation and support of and to ecosystem ser-
vices (ES) as part of urban infrastructure provision has become the norm 
and actively promoted as sound investments51. 

Two examples of how BGI has been financially valued are outlined 
below, also illustrating the potential implications of how valuing urban 
nature may change in a post-Covid 19 society.

EXAMPLES OF THE VALUATION OF BGI/NBS
There are numerous tools and examples of valuations of BGI related to 
managing surface water in urban areas52. Here, examples are outlined 
from using the CIRIA B£ST tool53 which utilises ES valuation. Details of the 
valuation approach and benefit categories are explained in the technical 
guidance and also in Ashley et al. (2018) and CIRIA (2020). Most of the pub-
lished examples of financial valuation of BGI (as well as B£ST) consider the 
‘business-as-usual’ (BAU) condition. In B£ST this is the current state of the 
development area, together with the ‘standard’ future predicted changes 
of environmental factors like climate and urban developments. Few exam-
ples show the importance of longer term scenario planning, where various 

Lifestyles (including 
population trends, 
consumption 
patterns)

Continuous ReducesUrban centres no longer retail hubs. More remote working 
and living, return to rural living or outer fringes of urban ar-
eas. Fewer people commuting (Osborne, 2020). Potential 
depopulation of existing cities, although this may be offset 
by turning inner-city office and retail space into dwellings. 
Less passer-by shopping and potentially less consump-
tion (e.g. Lai et al., 2020). More people likely to be in areas 
with widespread ambient BGI, hence any new BGI is like-
ly to have less value although it will be accessed more in 
these areas.

Richard M. Ashley

value than today due to proximity and widespread use in 
outer urban areas. The main benefit will be for carbon se-
questration which will increase value significantly.

47	 e.g. Lai et al., 2020
48	 e.g. Emery, 1986
49	 Thurston, 2012
50	 Sukhdev et al., 2010
51	 e.g. European Investment 

Bank, 2020
52	 e.g. Fenner & Digman, 

2020
53	 CIRIA, 2020
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coherent futures are considered during the lifetime of a development which 
is typically 30 – 50 years for a BGI scheme. Ashley et al. (2018) provide 
examples to show how important scenario planning is to such schemes 
and how possible future changes can be considered in a formalised way. 

Table 2 lists many of the benefits used in BGI valuation in B£ST, high-
lighting those that are directly derived from population usage or peoples’ 
proximity to blue or green spaces (in grey). The proximity of BGI to peo-
ple and properties and the amount of BGI already in an area affects the 
potential value of any added BGI54. However, B£ST does not account for 
this in valuations. The importance of proximity is illustrated by Morgan & 
Fenner (2017), for the blue-green cities tool where financial valuation is not 
used due to such proximity uncertainties. It would be expected that retro-
fitting BGI into dense urban spaces would bring the various benefits listed 
in Table 2, whereas in areas that are on the fringes of cities, or in suburbs, 
the value of new blue or green spaces will not be as great, as this may add 
only a small increase to the overall extent of existing BGI in such spaces. 
As yet there are no financial BGI valuation tools that make this distinction. 
Proximity, targeting new BGI to areas which are deficient in green spaces, 
will become increasingly important as cities become reorganised to cope 
with pandemic risks and climate change. Especially where there are the 
greatest numbers of people in centres or where there are heavily paved 
areas. However, where populations are moving to suburbs or to living and 
working in rural areas, BGI additions may be less valuable. 

Table 2 provides a commentary on how the benefits from new BGI 
valued in B£ST could change in the future in a post-Covid 19 urban area 
based on the change trends in Table 1. The comments apply to the way in 
which B£ST estimates the benefits and may not therefore apply to other 
valuation tools. The last two columns relate to the London case study out-
lined later in this paper.

Two case examples are outlined here: (a) a new housing develop-
ment surrounded by forest in Northern Sweden in a suburb of the City of 
Luleå; (b) the retrofit of BGI across greater London to manage stormwater to 
reduce the spill of combined sewer overflows into the River Thames. Only 
summary results are provided here, with further details of the Swedish 
case given in Hamann et al. (2020) and the London case is further elabo-
rated in Stovin et al. (2013). 

These case examples have been selected to illustrate particular 
aspects of the theme of this paper. The Swedish case considers the value of 
returning the original brownfield development site to nature, rather than devel-
oping housing, providing an example of returning an urban area to nature. 
The London case contrasts the ongoing construction of a new sewer tunnel in 
London with the value of using BGI as an alternative, similarly to Philadelphia’s 
approach (see below) and is used to examine the potential change in financial 
value of BGI in the light of possible post-Covid 19 and the other changes to cit-
ies shown in Table 1. London is a ‘controlled’ delta city, subject to tidal cycles 
for most of the River Thames, this influences and is influenced by the way in 
which flooding and any storm and sanitary outfalls are managed. Currently 
the Thames Barrier is not used for tidal control and therefore London experi-
ences the river like a delta or coastal city, with all the benefits for amenity and 
also the risks due to inundation. This situation has and does influence the 
form and development of urbanism in the city and greater region.

Changes in the way we live and value urban spaces Papers / 02
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Table 2 | 	 Benefit valuation categories used in B£ST, highlighting those directly dependent on population numbers and dwellings in grey, showing 
the potential implications for post-Covid 19 urban areas (key: BAU – business as usual; *30-50 year – multiplier factor on BAU)

Benefit category Assessment factors in B£ST 
and relationship to population 
(dwellers, visitors or the wider 
community) BAU

Potential 
implications for 
post-Covid 19 urban 
areas for the change 
trends in Figure 01 
and Table 1

Effects on BGI value as assessed in B£ST (all 
changes in Table 1) for London case study below

Implications for the post 
Covid-19 London area (30-50 
year timescale)

B£ST 
factor*

Air quality

Amenity 
(Property Prices)

Amenity (excluding 
Property Prices)

Asset Performance 
- Pumping 

Asset Performance 
- Treating wastewater 

Biodiversity and 
ecology

Fewer people may benefit direct-
ly from pollution reduction if less 
are living in urban area, but overall 
benefits for climate may continue 
and become even more import-
ant. The decrease in value may 
be offset by the increase in latter 
importance.

Property price benefits of new BGI 
could reduce over time or remain 
as for BAU, as BGI becomes more 
widespread and fewer people live 
in the city.

Other amenity benefits may reduce 
due to fewer properties or popula-
tion in urban centre.

Main likely value will be from the 
reduction in sealed surfaces, and 
opportunities for BGI in spaces. 
Value assumed as similar to BAU 
as relative significance assumed 
similar.

As above

B£ST does not value linked or oth-
erwise corridors. Here it is assumed 
that this benefit may become more 
important in future due to climate 
change and effects on ambient 
species.

Opportunities for 
green roofs will be 
mainly on existing 
buildings. These will 
still continue. There 
may be more space 
for new trees as road 
extent is reduced. 

If fewer people are liv-
ing in urban areas, as 
less need to live near 
workplaces, then the 
value of properties 
normally increasing 
due to new BGI may 
reduce. Overall, B£ST 
presumes that prop-
erty price benefits 
accrue mainly at the 
outset of the installa-
tion of BGI (Ashley et 
al., 2018a).

As above, if there 
are fewer residents 
then the value of 
new BGI will be less. 
Also applies to park 
visits in urban areas.

An indirect benefit 
that depends only on 
the pump operation-
al time. Extensive 
BGI should reduce 
this, as will depaving 
of roads. With fewer 
people in city, this 
may reduce anyway.

As above, as depen-
dent on volumes 
treated.

Should be more op-
portunity for green 
corridors following 
reduction in paved 
surfaces. Certainly 
more green and 
blue spaces.

1.

0.5

0.5

1

1

1.1

Improvements are due to 
1	 Vegetative additions 

including green roofs
2	 New trees of various size 

This benefit will both help human 
health and also mitigate climate 
change.

The benefits arise due to reduc-
tions in energy for pumping and 
also in carbon impacts due to less 
stormwater needing to be pumped.

Similar to the above, energy and 
carbon.

Benefits depend on type and size 
of BGI and quality of the installa-
tion, not numbers of people. 
Wildlife will need linked green 
space corridors.

1	 Number of homes 
overlooking (new) ponds.

2	 Number of houses within 
proximity to parks (in 
different price categories).

1	 Number of residents living 
in (new) green streets.

2	 Estimated numbers visiting 
parks (NB overlaps with 
Health and recreation 
categories; need to avoid 
double counting).

Building 
temperature

Carbon reduction 
and sequestration

Could become more important due 
to urban heat island intensification 
but less valuable as building form 
changes. Assumed to reduce.

Each of the potential BGI options 
might be feasible in London, includ-

Changes to building 
forms, compliance 
with energy and 
thermal standards 
may result in green 
roof benefits in this 
category becoming 
obsolete.

Depopulation and 
depaving could pro-

0,9

1.5

Assessed in terms of energy 
and carbon, however, type of 
property and energy modes 
are relevant. Thermal comfort 
not included. 
Not directly related to numbers 
of people.

Benefits arise from numbers and 
types of new trees, restored flood 
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Noise

Flooding

Health

Number of households likely to 
benefit from noise reductions. 
Depends on proximity and type 
of BGI. This benefit is dependent 
on details of BGI, it has not been 
used in this overview valuation.

Could become more important 
due to climate change increasing 
rainfall, but value offset by fewer 
people resident. Assumed to be 
less value than BAU in the future.

Gradual reduction in financial value 
in urban areas as more population 
in suburbs. Reducing value.
The reduction in population likely in 
inner areas will reduce the value of 
this benefit.

Much noise is traffic 
related so with fewer 
vehicles (if autono-
mous), BGI will not 
provide as signifi-
cant a contribution 
in abatement.

Changes to climate 
may bring greater 
flood risks. However, 
post-Covid and with 
autonomous vehi-
cles there may be 
fewer journeys and 
those undertaken 
may readily avoid 
disruption.

1	 If there are 
fewer people 
in urban areas 
the beneficiary 
numbers may 
reduce.

2	 If depopulation 
occurs then 
there will be 
fewer adults 
with a view

Overall there may be 
more people in sub-
urban areas, many 
working from home. 
Any new BGI will not 
be as valuable as in 
dense city centres 
due to proximity of 
other green areas.

-

0.9

0.9

Number of households likely to 
benefit from noise reductions. 
Depends on proximity and type 
of BGI.

1	 Number and types of 
properties no longer 
flooded; numbers of people 
affected need to be 
estimated from occupancy. 

2	 Reduction in hours lost in 
travel disruption, i.e. 
depends on road traffic

3	 Health benefits of reduced 
stress (property numbers)

1	 Numbers of visits to green 
spaces: (i) physical activity; 
(ii) emotional wellbeing. 

2	 Number of adults with a 
view over green spaces.

Recreation As this benefit overlaps with the 
health benefits it has not been 
used in this assessment to avoid 
double counting.

As for health, overall 
there may be more 
people in suburban ar-
eas, many working 
from home. Any new 
BGI will not be as valu-
able as in dense city 
centres due to proximi-
ty of other green areas.

-Numbers of recreational visits.
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Crime

Education

Enabling 
development

A greener London with fewer people 
should mean that crime reduces, 
but fewer people will be subjected 
to the risk. However, valuing this is 
not feasible at this time

Value likely to reduce significantly.

Not used, but could be important 
in future where paved surfaces 
removed, providing opportunities 
for new BGI.

Likely to be fewer 
people affected.

May reduce, if there 
are fewer school stu-
dents in city centres. 
Visits more likely in 
outer urban areas.

Development space 
may be freed up by 
reducing the amount 
of sealed surfaces. 
Hence BGI may in 
future not contribute 
significantly to this.

-

0.5

-

Reductions in crime due to 
greening relate to the number of 
people affected. Value requires 
user input.

Number of students visiting BGI.

The main benefit is in making 
space available by managing 
surface water. Value requires 
user input.

plains, and carbon stored in 
woodlands.

vide more 
opportunities for 
trees and woodlands 
and even floodplain 
restoration

ing floodplain restoration were the 
right conditions to arise. Here only 
new trees have been considered. 
The benefits may be even more im-
portant in offsetting climate change.



Rainwater 
harvesting

Water quality

Flows in 
watercourses

Groundwater 
recharge

Tourism

Traffic calming

Could become more important due 
to water stress in S.E. England. 
Future value as for BAU.

BAU assumed as making the 
Thames good from moderate. Any 
further reductions in flow and qual-
ity benefits would only be expected 
to bring marginal added value.

BAU will already have brought the 
benefits, as above.

BAU will bring notable benefits as 
the SE of England is prone to wa-
ter stress. This will become more 
important in future under climate 
change.

Not used, but tourism could in-
crease in London as centre less 
populated and easier to access.

Reducing vehicle numbers may 
be offset in value due to popula-
tion being smaller in urban areas..

With more home 
working, this may en-
courage more uptake 
of this.
Likely that reducing 
the extent of sealed 
surfaces will contrib-
ute greater value 
than from harvesting.

New BGI will reduce 
the amount of storm-
water discharged into 
rivers and improve 
the quality. 
Future opportunities 
for BGI will be greater.

As above, the length 
of the watercourse 
will remain 
unchanged.

Added green spaces 
will bring value un-
der BAU. In future 
depaving will allow 
for more recharge.

Visitors may still be 
attracted to historic 
city centres in future. 
BGI will not signifi-
cantly add to this.

Autonomous vehicles 
should make this 
benefit insignificant.

1.5

1

1

1.5

-

0.9

Value from the reductions in 
property water charges, hence 
depends on numbers of proper-
ties affected may be substantial 
but are not included in the overall 
benefit value.
Only reductions in pumping ben-
efits from this are included in 
water quantity benefits.

Depends mainly on the improve-
ments and river quality class 
changes.

This is for the length of water-
course or area of waterbody

This is the value from providing 
an additional amount of ground-
water from the infiltrating BGI. 

Number of visits and visitor ex-
penditure. Value requires user 
input.

Reduction in numbers of traffic 
accidents will depend on vehicles 
and numbers of people.

Kronandalen housing development.
Luleå in northern Sweden has a steadily growing population (78,105 in 2019 
up from 74,178 in 2010) and a commensurate demand for new housing. The 
Kronandalen suburban development area is some 3 km northeast of the 
city centre, and a military base until 1992. Close to a major forest and two 
large lakes; the main recreational area of Luleå. Development will create a 
dense urban area of 2,200 apartments on ca. 25 ha, with 5000 inhabitants 
with parks and green spaces of grass and trees. The existing brownfield 
area has various buildings, infrastructure and paved areas. The develop-
ment will incorporate a number of BGI features as well as the grassland 
and trees: swales and a central pond (more details are given in Hamann 
et al. (2020).

The B£ST analysis was used to value the BAU case for new BGI 
for (i) the proposed development; (ii) restoring the natural forest; (iii) the 
existing brownfield as a baseline. An enhanced BGI design was also con-
sidered, but is not used here The analysis assumed a lifetime of 30 years 
with a discount rate of 3%. Results are given in Hamann et al. (2020) and 
used here to consider the potential value of restoring the area to forest.

The benefits from the BGI in the proposed development have the 
greatest financial value for human health, amenity and carbon sequestra-
tion. Whereas the brownfield baseline has greater carbon sequestration 
value and greater biodiversity and ecological value than the development. 
However, restoring the area to natural forest has the greatest value for car-
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bon sequestration and biodiversity and ecology of all three options. As the 
development site is in a suburban part of Luleå, the value of returning the 
existing brownfield space to forest would not be as significant as were the 
space in a more dense inner city neighbourhood; e.g. Zhong et al. (2020), 
state “…brownfield greening projects… need to be implemented in the more 
populated and economically vibrant areas .” The assumptions for numbers 
of people benefiting from any amenity increase may therefore be an over-
estimate, although where these (new) people have come from dense urban 
areas with no green spaces, these benefits would be significant.

London stormwater management.
London was one of the first cities to build a sewer network55. This network 
has helped maintain public health and minimised flood risk for almost 
200 years. Traditionally such systems were built to take sanitary flows 
and stormwater from streets and buildings. As a consequence, numerous 
combined sewer overflows (CSOs) were constructed to discharge excess 
flows into the River Thames in times of heavy rain. Contemporary sanitation 
approaches seek to minimise CSO discharges in major European Cities, 
for which the EU Urban Wastewater Treatment Directive sets standards on 
what can be discharged. To comply with the Directive, a new £6bn, 25km, 
7.2m diameter sewer tunnel is under construction in the bed of the river as 
part of the London-wide scheme56. 

There are numerous reasons why London has selected to build a 
new ‘supersewer’ rather than using BGI as in Philadelphia57. In this paper 
the pros and cons of the alternative options are not considered. This case 
example considers the potential value of using BGI to manage the CSO 
spills in London, pre and post-Covid 19. Given the exhortations to ‘green 
London’58, it would seem a sensible option to use BGI to both manage 
CSO spills by controlling stormwater locally and also using the stormwa-
ter as a resource in the water-stressed area of the South-East of England. 
As in ‘the great sanitation revolution’ when the new sewers transformed 
the entire urban area of London59, were BGI to be used for this today, 
this would substantially influence London’s urbanism and planning pro-
cesses for decades or even longer into the future. BGI, in contrast with 
buried sewers, however, requires land space. In London like other indus-
trialised cities, the sewers run beneath buildings and paved areas, thus 
occupying only underground space. This leaves the surface free for other 
building and paving over. Most BGI, however, require valuable surface 
space, as illustrated in Figure 02. Because of this, the assessment of where 
BGI could be located in London described here, concentrated mainly on 
already green or brownfield areas, but also considered public building 
areas, including paved car parks. 

Several studies were undertaken of the potential for using BGI to 
manage the CSOs in London when the options were being developed in 
the 1990s - 2000s. The technical and economic feasibility of using BGI was 
evaluated by Ashley et al. (2010) (see also Stovin et al. (2013)) and sub-
sequently used to select the tunnel option on the grounds of the cost and 
complexity of using BGI60. The analysis undertaken in the 2010 feasibility 
study is used here with B£ST to assess: (i) the financial value of the multi-
ple benefits were BGI to be used under BAU; (ii) the future financial value 
of using BGI tody to a post-Covid 19 London. 

Changes in the way we live and value urban spaces Papers / 02

55	 Allen, 2008
56	 Thomas & Crawford, 2011
57	 Ashley et al., 2020; Loftus 

et al., 2019
58	 e.g. Mayor of London, 2020
59	 Allen, 2008
60	 Loftus et al., 2019



The original assessment was carried out for suitability of retrofit of BGI for 
three subcatchment areas in the West of London, totalling 1021ha (with 12, 
36 & 45% of surface areas being impervious). Overall comprising some 
1-2% of the paved surfaces of the total catchment area of London’s sew-
ers. The aim was to remove or constrain surface water runoff from the 
greatest extent of these paved surfaces as possible, by retrofitting green 
and (temporary) blue storage areas. The catchments were mainly subur-
ban, encompassing several areas of extensive green space, including 

parks, commons, playing fields and woodlands. The BGI were 
considered as retrofit across the existing subcatchment areas, mainly in 
existing green and municipal land spaces and on flat roofs, with rain gar-
dens also being installed in many roads and rainwater barrels to the rear 
of properties. These were all local BGI controls and further work could 
have also considered regional controls at a larger scale. The effectiveness 
of the assumed BGI at reducing CSO spills was determined from model-
ling as explained in Stovin et al. (2013). Using these subcatchment studies, 
the results were scaled up across London, and it was determined that in 
total some 10,300ha of paved surfaces (50% of the total) needed to be dis-
connected using BGI to achieve 54% CSO volume reductions. 

At the time, there were no tools like B£ST available to assess the 
financial added benefits of using BGI in this way. However, the scaled up 
direct whole life costs for retrofitting was estimated at some £2.7bn across 
London (£12.7 per m3 disconnected surface). These costs did not include 
either land or disruption costs which were likely to be significant.

As the B£ST valuation was an approximate and first effort, the uncer-
tainty in the assessment is high and the confidence scores were set low 
accordingly61. The results from the B£ST value assessment are shown 
in Figure 04. This is for BAU (the now, with predicted climate and other 
land use planned change factors), assuming all the benefits accrue 
immediately, and also for the post-Covid 19 condition in 30-50 years time, 
including the implications of the other change factors in Table 1. The sce-
nario planning option in B£ST was used to adjust the BAU valuations using 
the scaling factors in the last column of Table 2.

The greatest potential (BAU) benefits accrue in reducing order to 
the categories: health, flooding, amenity, and asset performance. In the 
post-Covid 19 scenario these are still significant benefits, although the 
benefits of BGI to amenity (property prices) become less proportionately 
valuable. Overall, the post-Covid 19 benefit value from implementing BGI 
today, decreases from £2.5bn to £2.1bn, despite the value of the benefits 
for carbon, groundwater recharge and rainwater harvesting increasing. 
This scenario is only one view of the potential future and other scenarios 
should also be considered in order to give proper consideration as to how 
the value of the BGI proposed in this project could provide benefits over 
the longer term.

This example has been used to demonstrate the potential added 
value brought by using BGI retrofitted into a major urban area, and how 
the financial value of using BGI now will change into the future, dependent 

on the type of future expected.
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figure 04 — page 57
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URBANISM 
What does this monetisation of green and other spaces mean for urban-
ism? The examples above provide compelling evidence for the use and 
maintenance of GI/NBS in urban areas and the designation and protec-
tion of the spaces required for this. New developments for example, should 
include as much NBS as feasible and the economics, as demonstrated in 
this paper, can be very persuasive. If the current solution to the CSO pol-
lution problems had not been selected as a buried sewer, it would have 
provided a major opportunity to re-cast London on the surface using BGI/
NBS. A process which is in any case likely to be happening, alongside the 
moves to open up the waterfrontage to the tidal river, but over a much lon-
ger period and in a less coordinated way, as a business opportunity62. The 
valuation shown here demonstrates the very considerable added value 
were BGI to have been used in London at some £2.5bn, of which only 
£1bn is for water related benefits, i.e. £1.5bn would accrue to non-water 
related benefits such as property prices and human health benefits. Even 
with the potential changes over the next 30 – 50 years due to the factors in 
Table 1, the proportion of non-water related benefits remains high at more 
than 50% of the total from using BGI today at some £1.1bn. These bene-
fits accrue both at a very local level, with on the ground neighbourhood 
changes and in total, coordinated or otherwise, upscaled across the City, 
create major opportunities for change in how urbanism is approached and 
in people’s experiences thereof, both for the professional deliverers and 
citizens. Covid 19 has highlighted that the uncertainty that has been much 
heralded by the climate change prophets really exists63, and that the time 
to change the way urbanism functions is right now.

The London example, and that for Kronandalen, demonstrate differ-
ences in scale, illustrating that the way in which surface water is handled 
in urban areas is a major component influencing urbanism, including city 
form and function. In the cases used here, no other change factors regard-
ing urban water management have been considered, although there are 
numerous initiatives to decentralise both water supply and sanitation sys-
tems, moves that will be synergistic with the use of NBS64.

Despite the valuations shown earlier in this paper, there are many 
critics of the monetisation approach to BGI as a means of supporting nat-
ural systems, suggesting that nature cannot or should not, be monetised. 
Also of ‘greenwashing’ with BGI; i.e. making claims about developments 
that are supposedly ‘restoring nature’. The Oxford-Cambridge Arc is a 
plan to build one million new homes: “…could show how development can 
restore nature, rather than destroy it…. the perfect opportunity to invest in 
nature, improve people’s lives and realise the green recovery.” Apparently 
this is ‘putting nature first’ under the banner of sustainable development 
and being badged as ‘nature’s arc’ by numerous wildlife organisations65, 
abetted by professional planners66. Similarly, the UK’s Institution of Civil 
Engineers has endorsed an approach supposedly to ‘maximise social 
value’67, that, in many of the examples presented, simply accepts unso-
cial developments and attempts to add social value to these, rather than 
embedding social value into a scheme from the outset68. Notwithstanding 
these concerns, it would appear that the only game in town now is to mon-
etise everything, including nature, in order to get the attention of policy and 
decision makers. This has major consequences for urbanism.
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What then is the way forward for urbanists? Starting with challenging 
mindsets that are stuck in the status quo69 and using the alarm call that 
Covid 19 has brought highlighting the importance of maximising human 
health benefits, there needs to be extensive reform of professional life, 
recognising that land use planning is at the heart of urbanism, much as 
set out by Bibri (2020). This puts planners in the driving seat supported 
by other built environment professionals and environmentalists70. Yes, the 
neoliberal game needs to be played71, but urbanists now have the tools 
to put financial value on nature in towns and cities, ensuring that exist-
ing spaces are maintained and new BGI is preferenced over traditional 
approaches. In many places this should be accompanied by political and 
institutional reform, with realignments of governance arrangements72. 
However, this is unlikely to happen, so urbanists and supporters will need 
to find other ways to influence decision makers despite the lack of reform. 
Social change looks inevitable in post Covid 19 urban areas and there 
is a need to question the assumption that sustainability is best served 
by compact urbanism73, and find new ways of using social innovation, 
exploiting local initiatives and community needs and the capacities that 
are emerging, showing very successful changes towards greening in cit-
ies like Rotterdam that are not compacting74. 

CONCLUSIONS
Most of humanity craves stability. Especially in the industrialised world, 
known lifestyles, security at least for most, mean that threats to this sta-
bility are unwelcome. Yet human habitation and urban living continue to 
change as the world changes and knowledge about this advances. The 
current challenges are set within the context of a secure neoliberal eco-
nomic frame, that shows no sign of change in the current Century. The 
pre-Covid 19 trends to green cities for human health and liveability reasons 
bring many other benefits, which are beginning to be exploited especially 
now that a financial value is being put on these, thus fulfilling the neolib-
eral economic perspective. 

The imposition of changes to living, working and communities nec-
essary to cope with Covid 19 (and less urgently it seems climate change) 
have demonstrated the fragility of contemporary urbanism. Modern cities 
are not laid out or designed to function in the most effective way to resist 
the impacts of pandemics or to support ecosystems. Now the need to be 
physically present in an office or other place of work has been shown to be 
less important as workers have modified activities to be separated from 
colleagues. This raises the possibility that urban spaces could depopulate, 
perhaps becoming less important, with rural or semi-rural living becoming 
more attractive. Opening up the urban spaces to alternative uses, alongside 
the reduction in road space that autonomous vehicles will provide, bring 
major opportunities now for urbanism. The main obstacles to getting it right 
are the blocking mindsets of many and their aversion to risk, i.e. innovation.

This paper has explored (in some instances speculatively) the impli-
cations of financial valuation of blue-green infrastructure (BGI as part of 
the current vogue for nature-based solutions (NBS) under business-as-
usual (BAU) and also for post-Covid 19 urbanism. The paper has shown 
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how the management of surface water as the main driver in two exam-
ples: for a housing development in Luleå Sweden; and for managing sewer 
overflows in London’s Thames Delta, also brings significant financial ben-
efits not directly related to water management. The Kronandalen case in 
Sweden demonstrated that there was a strong case in a post-Covid 19 
city to return a brownfield site to forest rather than building new houses, 
albeit the latter has potentially more financial value. In London, the wealth 
of added opportunities and value that BGI would bring both under BAU 
and in a post-Covid 19 city, and the fit with the other upcoming changes in 
urban form and living, such as the use of autonomous vehicles, seem to 
make an overwhelming case for using BGI, as was found in Philadelphia. 
Ironically, in London a new sewer tunnel is under construction instead, 
mainly as a playing out of the dominant imperative neoliberal economic 
pathway and attendant mind blocking mindsets.

Overall it may be that the changes to urbanism that were already in train 
before the Covid 19 pandemic become accelerated, including urban green-
ing. As urbanists we need to make sure that the new ‘normal’ is not what it was 
before, i.e. unsustainable, unattractive and unhealthy urban areas. 

Acknowledgements — The work presented draws on aspects of the EU INTERREG IV North Sea Region project 
BEGIN. https://northsearegion.eu/begin/

Changes in the way we live and value urban spaces Papers / 02



REFERENCE 

Allen, M. (2008). Cleansing the City. Ohio 
University Press, Ohio 45701. ISBN -13: 
978-0-8214-1770-6

Ashley, R. M., Stovin, V., Moore, S., Hurley, L., 
Lewis, L., & Saul, A. (2010). London Tideway 
Tunnels Programme Thames Tunnel Needs 
Report. Potential Source Control and SuDS 
Applications: Land use and retrofit options. 
April. Available at: https://infrastructure.
planninginspectorate.gov.uk/wp-content/
ipc/uploads/projects/WW010001/
WW010001-001276-8.3_Needs_Report_
Appendix_E_Potential_Source_Control_
and_SuDS_Application.pdf 

Ashley, R. M., Digman, C. J., Horton, B., 
Gersonius, B., Smith, B., Shaffer, P., & Baylis, 
A. (2018). Evaluating the longer term benefits 
of sustainable drainage. Proceedings of the 
Institution of Civil Engineers Water 
Management 171 April 2018 Issue WM2 
Pages 57–66. Available at: https://doi.
org/10.1680/jwama.16.00118. Paper 1600118 

Ashley, R. M., Gersonius, B., Digman, C., 
Horton, B., Smith, B., & Shaffer, P. (2018a). 
Including uncertainty in valuing blue and 
green infrastructure for stormwater 
management. Ecosystems Services 33 
(2018) 237–246. S2212-0416(17)30733-7, 
DOI 10.1016/j.ecoser.2018.08.011 

Ashley, R. M., Gersonius B., & Horton B. 
(2020). Managing flooding: from a problem 
to an opportunity. Phil. Trans. R. Soc. A 
378: 20190214. http://dx.doi.org/10.1098/
rsta.2019.0214

Beds, Cambs & Northants Wildlife Trust, 
Berks, Bucks & Oxon Wildlife Trust, RSPB, 
& Woodland Trust (2020). Nature’s Arc: 
How the proposed Oxford to Cambridge 
Arc can help restore nature across central 
England. https://www.rspb.org.uk/
globalassets/images/get-involved/
campaigning/oxcam-arc/natures-arc-4-
pager-final-low-res.pdf

Bibri, S.E. (2020). Compact Urbanism and the 
synergic potential of its integration with 
datadriven smart urbanism : An extensive 
interdisciplinary literature review. Land Use 
Policy 97, 104703. https://www.
sciencedirect.com/science/article/pii/
S0264837719317429?via%3Dihub

Blečić, A., & Cecchini, O. (2020). Antifragile 
planning. Planning Theory, Vol. 19(2) 172–
192. DOI: 10.1177/1473095219873365 

Brown, R. R., Keath, N., & Wong, T. H. (2009). 
Urban water management in cities: 
historical, current and future regimes. 
Water Science & Technology, 59(5), 847-
855. doi:10.2166/wst.2009.029 

Carmona, M. (2019). Place Value: place 
quality and its impact on health, social, 
economic and environmental outcomes. J. 
of Urban Design, 24:1, 1-48. DOI 
10.1080/13574809.2018. 1472523

Chini, C.M., Canning, J.F., Schreiber, K.L., 
Peschel, J. M., & Stillwell, A. S. (2017). The 
green experiment: cities, green stormwater 
infrastructure, and sustainability. 
Sustainability 9, 105. DOI 10.3390/
su9010105

CIRIA (2020). B£ST (Benefits Estimation Tool). 
https://www.susdrain.org/resources/best.html 

Colton, D. (2020). The Affordability of Water 
and Wastewater Service In Twelve U.S. 
Cities: A Social, Business and 

Environmental Concern. Fisher, Sheehan 
& Colton Public Finance and General 
Economics Belmont, MA, USA

Costanza R., De Groot, R., Sutton, P., Van der 
Ploeg, S., Anderson, S. J., Kubiszewski, I., 
... & Turner, R. K. (2014). Changes in the 
global value of ecosystem services. Global 
Environmental Change. 26, 152-158. http://
dx.doi.org/10.1016/j.gloenvcha.2014.04.002 

Cotella, G., & Bravarone E. V. (2020). 
Questioning urbanisation models in the 
face of Covid-19. TeMA Special Issue | 
Covid-19 vs City-20, 105-118. ISSN 1970-
9889, e-ISSN 1970-9870 DOI: 
10.6092/1970-9870/6869 

Danryd, E. (2018). Autonomous Vehicles. Crit; 
Washington Iss. 82, (Jan 2018): 46-47

Drury C. (2020). A car-free future? How UK 
cities are moving towards a pedestrian 
age. Independent. 26th January. https://
www.independent.co.uk/environment/car-
free-cities-pedestrianisation-cycling-
driverless-vehicles-york-oslo-
birmingham-a9299856.html 

Dudman K. (2020). If you think Covid-19 is a 
dress rehearsal, you may be at the wrong 
play. TORCH - The Oxford Research 
Centre in the Humanities. 30th April. 
https://torch.ox.ac.uk/article/
if-you-think-covid-19-is-a-dress-rehearsal-
you-may-be-at-thewrong-play

EEA (2020). Healthy environment, healthy 
lives: how the environment influences 
health and well-being in Europe. © 
European Environment Agency. 
Luxembourg: Publications Office of the 
European Union. ISBN 978-92-9480-212-
5/ISSN 1977-8449. doi:10.2800/53670 

Elmqvist, T., Andersson, E., Frantzeskaki, N.,  
McPhearson, T., Olsson, P., Gaffney, O., ... 
& Folke, C. (2019). Sustainability and 
resilience for transformation in the urban 
century. Nat Sustain 2, 267–273. https://
doi.org/10.1038/s41893-019-0250-1 

Emery, M. (1986). Promoting nature in towns 
and cities: A practical guide. Croom Helm 
publishing, Beckenham, Kent. ISBN 
0-7099-0970-5

Errichiello L., & Demarco D. (2020). From 
social distancing to virtual connections. 
TeMA Special Issue | Covid-19 vs City-20, 
151-164. ISSN 1970-9889, e-ISSN 1970-
9870 DOI: 10.6092/1970-9870/6902

European Investment Bank (2020). Investing 
in Nature: Financing conservation and 
nature-based solutions. European 
Investment Bank, Luxembourg, www.eib.
org –NCF_Instrument@eib.org

Fagnant D.J., & Kockelman K.M. (2014). The 
travel and environmental implications of 
shared autonomous vehicles, using agent 
based model scenarios. Transportation 
Research Part C 40 pp 1-13.

Feng Y., & Tan P.Y. (2017). Imperatives for 
Greening Cities: A Historical Perspective. 
In: Tan P., Jim C. (eds). Greening Cities. 
Advances in 21st Century Human 
Settlements. Springer, Singapore. https://
doi.org/10.1007/978-981-10-4113-6_3 

Fenner R., & Digman C.J. (2020) Assessing 
the benefits of multi-functional urban flood 
risk management in blue-green cities. Ch.8 
in: Thorne C R (Ed.) Blue-Green Cities. ICE 
publishing, London. ISBN 978-0-7277-

6419-5. Thomas Telford Ltd., London
Fistola, R., & Borri, D. (2020). Virucity 

rethinking the urban system. Tema. 
Journal of Land Use, Mobility and 
Environment, 179-187. http://dx.doi.
org/10.6092/1970-9870/6971

Geels F. W. (2006). The hygienic transition 
from cesspools to sewer systems (1840–
1930): The dynamics of regime 
transformation. Research Policy 35 (2006) 
1069–1082

Ginn, W.J. (2020). Valuing Nature. Island 
Press, Washington DC 20036. ISBN 
978-1-6428-3091-0 

GLA Economics (2020). Industrial Strategy. 
February. Greater London Authority.

Hamann, F., Tobias Blecken, G., Ashley, R.M., 
& Viklander, M. (2020). Valuing the Multiple 
Benefits of Blue-Green Infrastructure for a 
Swedish Case Study: Contrasting the 
Economic Assessment Tools B£ST and 
TEEB. ASCE J. Sustainable Water Built 
Environ. 6(4): 05020003. DOI: 10.1061/
JSWBAY.0000919   

Heathcote, E. (2016). Construction is turning 
London into a city of holes. Financial 
Times, 21. April 2016.

Helm, D. (2020). The environmental impacts 
of the Coronavirus. Env & Res. Economics. 
76:21-38. https://doi.org/10.1007/
s10640-020-00426-z 

Hobbie, S.E., & Grimm N.B. (2020). Nature-
based approaches to managing climate 
change impacts in cities. Phil. Trans. R. 
Soc. B 375:20190124. http://dx.doi.
org/10.1098/rstb.2019.0124

ICE (2020). Maximising Social Value from 
Infrastructure Projects. V1.1 June. Useful 
Projects, London. www.usefulprojects.co.uk 

Iravani H., & Rao V. (2020). The effects of new 
urbanism on public health. J. of Urban 
Design. Vol. 25, No.2, 218-235. DOI: 
10.1080/13574809.2018.1554997  

Karaman, O., Sawyer, L., Schmid, C., & 
Wong, K. P. (2020). Plot by Plot: Plotting 
Urbanism as an Ordinary Process of 
Urbanisation. Antipode Vol. 52 No. 4 2020 
ISSN 0066-4812, pp. 1122–1151 doi: 10.1111/
anti.12626

Kron, W., Löw, P., & Kundzewicz, Z. W. (2019). 
Changes in risk of extreme weather events 
in Europe. Environmental Science & Policy 
Volume 100, October 2019, Pages 74-83. 
https://doi.org/10.1016/j.envsci.2019.06.007 

Lai, S., Leone, F., & Zoppi, C. (2020). Covid-19 
and spatial planning. TeMA Special Issue | 
Covid-19 vs City-20, 231-246. ISSN 1970-
9889, e-ISSN 1970-9870. DOI: 
10.6092/1970-9870/6846 

Laybourn-Langton, L., Emden, J., & Hill, T. 
(2020). We Are Not Ready – Policymaking 
In The Age Of Environmental Breakdown. 
IPPR London. https://www.ippr.org/
files/2020-06/we-are-not-ready-june20.pdf 

Loftus, A., & March, H. (2019). Integration for 
whom? Financialisation and the Thames 
tidewaytunnel. Urban Stud. 56, 2280–
2296. doi:10.1177/0042098017736713

Maier, H.R., Guillaume, J.H.A., van Delden, 
H., Riddell, G. A., Haasnoot, M., & 
Kwakkel, J. H. (2016). An uncertain future, 
deep uncertainty, scenarios, robustness 
and adaptation: how do they fit together? 
Environ. Modell. Softw. 81, 154–164. https://

Richard M. Ashley 52 — 53



doi.org/10.1016/j.envsoft.2016.03.014 
Mayor of London (2020). National Park City. 

https://www.london.gov.uk/what-we-do/
environment/parks-green-spaces-and-
biodiversity/london-national-park-city 

Meya, J.N. (2020). Environmental Inequality 
and Economic Valuation. Environmental 
and Resource Economics. https://doi.
org/10.1007/s10640-020-00423-2 

Monbiot, G. (2020). How did wildlife groups 
start collaborating in the destruction of 
nature? 24th June. https://www.
theguardian.com/commentisfree/2020 
jun/24how-did-wildlife-groups-start-
collaborating-in-the-destruction-of-nature- 

Morgan, M., & Fenner, R. (2017). Spatial 
evaluation of the multiple benefits of 
sustainable drainage systems. Proc. Inst. 
Civil Engineers. Water Management 172 (1), 
39-52

Muroff, M., & Shipp, A. (2019). Why green 
stormwater infrastructure is smart policy and 
smart business. Philadelphia Business 
Journal. May 24. https://www.bizjournals.
com/philadelphia/news/2019/05/24/green-
stormwater-infrastructure-philadelphia.html 

Osborne, H. (2020). Renters fleeing inner 
London in race for space, data suggests. 
Guardian. Tuesday 15 September

Pearsall, H., & Eller, J.K. (2020). Locating the 
green space paradox: A study of 
gentrification and public green space 
accessibility in Philadelphia, Pennsylvania. 
Landscape and Urban Planning 195 
103708. https://doi.org/10.1016/j.
landurbplan.2019.103708 

Pisano, C. (2020). Strategies for Post-COVID 
Cities: An Insight to Paris En Commun and 
Milano 2020. Sustainability, 2020, 12, 
5883; doi:10.3390/su12155883.

Polsky, M. (2019). Leverage points meets 
sustainable transformation: Speeding up 
sustainability progress and 101 mindset 
barriers to it. OIDA International Journal of 
Sustainable Development, Ontario 
International Development Agency, 
Canada. ISSN 1923-6662 (online) www.
oidaijsd.com http://www.ssrn.com/link/
OIDA-Intl-Journal-Sustainable-Dev.html 

Rogers, B.C., Bertram, N., Gersonius, B., 
Gunn, A., Löwe, R., Murphy, C., ... & 
Arnbjerg-Nielsen, K. (2020). An 
interdisciplinary and catchment approach 
to enhancing urban flood resilience: a 
Melbourne case. Phil. Trans. R. Soc. A 
378, 20190201. doi:10.1098/rsta.2019.0201

Russo, A.,& Cirella, G. T. (2019). Edible 
urbanism 5.0.  Palgrave Communications, 
5:163. https://doi.org/10.1057/s41599-019-
0377-8 www.nature.com/palcomms 

SBN (2016). The economic impact of green 
city, clean waters: the first five years. 
Sustainable business network of 
Philadelphia. https://gsipartners.
sbnphiladelphia.org/wp-content/
uploads/2014/07/Local-Economic-Impact-
Report_First-Five-Years-GCCW_full-
downloadable-web2.pdf 

Sochacka, B., Kenway, S., & Renouf M. 
(2020). Water and liveability – beyond the 
obvious. OzWater conference 
proceedings. 20th May. https://
watersensitivecities.org.au/content/water-
and-liveability-beyond-the-obvious/ 

Stovin, V.R., Moore S.L., Wall, M., & Ashley, 
R.M. (2013). The potential to retrofit 

sustainable drainage systems to address 
combined sewer overflow discharges in 
the Thames Tideway catchment. Water 
and Environment Journal 27, 216–228 © 
2012 CIWEM. Print ISSN 1747-6585 

Sukhdev, P., Wittmer, H., Schröter-Schlaack, 
C., Nesshöver, C., Bishop, J., Brink, P. T., 
... & Simmons, B. (2010). The economics of 
ecosystems and biodiversity: 
mainstreaming the economics of nature: a 
synthesis of the approach, conclusions 
and recommendations of TEEB. Valletta, 
Malta: Progress Press. http://www.
teebweb.org/our-publications/
teeb-study-reports/

Thomas, G.B., & Crawford, D. (2011). London 
Tideway Tunnels: tackling London’s 
Victorian legacy of combined sewer 
overflows. Water Sci. Tech. 63.1

Thurston, H.W. (ed) (2012). Economic 
incentives for stormwater control. CRC 
Press ISBN 978-1-4398-4560-8

UK Government (2020). A Systems Approach 
To Delivering Net Zero: Recommendations 
From The Prime Minister’s Council For 
Science And Technology. https://assets.
publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/
file/910446/cst-net-zero-report-30-
january-2020.pdf 

Vivid Economics (2017). ‘Natural capital 
accounts for public green space in 
London’. Report for the Greater London 
Authority, National Trust and Heritage 
Lottery Fund

Watts, N., Adger, W. N., Agnolucci, P., 
Blackstock, J., Byass, P., Cai, W., ... & Cox, 
P. M. (2015). Health and climate change: 
policy responses to protect public health. 
Lancet 386: 1861-914. http://dx.doi.
org/10.1016/S1040-6736(15)60854-6. 

Willeme, A. (2020). Rotterdam drops €233 
million on green spaces — and they look 
INCREDIBLE. Dutch review. June 18. 
https://dutchreview.com/cities/
rotterdam-drops-233-million-on-green-
spaces-and-they-look-incredible/ 

Willems, J., Molenveld, A., Voorberg, W., & 
Brinkman, G. (2020). Diverging Ambitions 
and Instruments for Citizen Participation 
across Different Stages in Green 
Infrastructure Projects. Urban Planning 
(ISSN: 2183–7635) 2020, Volume 5, Issue 
1, Pages 22–32. DOI: 10.17645/up.v5i1.2613 

Yeoman, R. (2019). The Meaningful City: 
Toward a Theory of Public Meaningfulness, 
City Institutions, and Civic Work. The 
Oxford Handbook of meaningful work. 
DOI: 10.1093/rdhb/9780198788232.013.28

Zhong, Q., Zhang, L., Zhu, Y., Konijnendijk 
van den Bosch, C., Han, J., Zhang, G., & 
Li, Y. (2020). A conceptual framework for 
ex ante valuation of ecosystem services of 
brownfield greening from a systematic 
perspective. Ecosystem Health and 
Sustainability, 6:1, 1743206, DOI: 
1080/20964129.2020.1743206

Changes in the way we live and value urban spaces Papers / 02



Richard M. Ashley

01

02

01	 From existing to future urban spaces 

 – diagrammatic illustration of current 

change trends

02	 Greening Philadelphia - Berks and 

Sedgley project, in the Strawberry 

Mansion neighbourhood. Includes rain 

garden, subsurface trench, tree trenches 

and planters. (Photo: by permission of 

Philadelphia Water Department)
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03

03	 Examples of the sub-catchment spaces 

considered for retrofitting BGI in 

London (photographs: the author)
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04

04	 4 B£ST valuation of retrofit BGI in 

London subcatchments. BAU is the 

potential (total) value and Post Covid 19 

applies to future urbanism and includes 

other change factors from Table 1.
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