The biodiversity footprint of urban consumption in China
declined by one quarter between 2012 and 2017
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Background

» Biodiversity is lost and its trend never stops: The
2022 global LPI shows an average 69% decline in
monitored populations between 1970 and 2018.

» The biodiversity crisis is a business crisis:
Biodiversity loss ranks as the 3rd global risk by
severity over the next 5-10 years to World Economic
Forum in Davos 2022.

» Over the last 30 years, global urban land increased
from 0.2% to 2.4% of the terrestrial land, and more
| The ling plant index (2022) T than half of the world’s population now live in urban
e areas, which has increased people’s consumption in
urban areas and threatened habitats of species.
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(Living Planet Report,2022; The Global Risks Report, 2022)
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The development of urban systems

(a) Spatial expansion (b) Teleconnections with
between urban and land, food, water and other
rural areas resources

(Seto et al., 2012, PNAS)



Research Gaps:

» Tele-connected effect of urban consumption on biodiversity at the city level

» Driving forces of this biodiversity impact for different cities
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Research gaps in knowledge of the impact of
urban growth on biodiversity
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By 2030, an additional 1.2 billion people are forecast in urban areas globally. We review the scientific literature (n = 922

studies) to assess direct and indirect impacts of on habitat and Direct impacts are
substantial, wi habitat to urban Studi
of direct impact are di i uch as food con-

igh-in i i urban impacts i i
sumption, affect a greater area than direct impacts, but comparatively few studies (34%) have quantified urban indirect
impacts on biodiversity.

Urban form and Rural form and
metabolism metabolism
(counterfactual)
\‘ o AN
™~ - n
< *
s \
e - o<

“ 0/ 7

™~ Resource /
../ consumption,

/ uton |

and trade

Biodiversity,

scale varies | scale varies |
but primarily ] but often
local

regional
/ or global
e -

(McDonald et al., 2019, NS; Oke et al., 2021, npj urban sustainability; Wiedmann &Allen, 2021, NC)

npj | urban sustainability

COMMENT OPEN

www.nature.com/npjUrbanSustain

M) Check for updates

Cities should respond to the biodiversity extinction crisis
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Cities globally are greening their urban fabric, but to contribute positively to the biodiversity extinction crists, local governments

Seience-Policy Platform on Biodiversity and

must explicitly target actions for ‘We apply the

Ecosystem Services (IPBES) framework — nature for nature, society and culture — to elevate local governments’ efforts in the lead
up tq the 2021 UN Biodiversity Conference. The UN's Vision of Living in Harmony with Nature can only be realised if cities are
recognised and resourced for their roles in biodiversity protection — for nature, for society and for culture.
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INTRODUCTION

Following the release of the Global Assessment Repart on
Biodiversity by the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES)', awareness of the
biodiversity extinction crisis has heightened, catalysing calls for
cities and nations to respond. Mass global protests, including
youth cimate strikes and Extinction Rebellion, and crises such as
the Australian bushfires are increasingly engaging local and sub=
national governments with these issues. In responses to date,
more than 1700 jurisdictions from around the world have declared
a climate emergency, many linking their actions on climate
change to biodiversity.

The 15" meeting of the Conference of the Parties to the
Convention on Biological Diversity (CBD COP 15), with a theme of
“Ecological Civilization: Building a Shared Future for All Life on
Earth', will be held in Kunming, China in 2021. At this gathering,
the Post-2020 Global Biodiversity Framework to safequard nature
and its contributions to human well-being will be determined by
national governments. This s a vital opportunity to address the
extinction crisis alongside the climate emergency, as well as
embedding cities’ previous and ongoing roles in these global
efforts for nature restoration. ‘Nature' is understood here as
biodiversity (species, habitats and ecasystems) that is native to the
region, consistent with the CBD and IPBES. Although nonenative
species, which are common in cities, can provide important
ecosystem services and other benefits, native species (including
threatened species) are typically more diverse and abundant in
native habitats”.

contributing to biadiversity and eivic amenity*. The CitiesWithNa-

ture platform _(httpsy/icitieswithnature.org/) hosts cities with

dedicated strategies on biodiversity and nature-based solutions

to share knowledge and create a global community of pioneering
of

local and subnational governments. For example, the
Mantreal and Melbe have ity actions
into strategic plans. The city of Edmonton has an extensive
network of biediversity corridors across the city and its periphery.
Yet, while these mounting actions show a shift towards
biodiversity action at the local scale, for cities to effectively
respond to the extinction crisis, nature-based solutions need to
explicitly address and deliver on biodiversity conservation.

Our perspective paper aims to provide strategic direction for
addressing the extinction crisis in cities to urban planners,
designers, policy makers and researchers. We utilise the IPBES
conceptual framework® that positions three dimensions of nature
— ‘nature for nature’, ‘nature for society’ and ‘nature for culture’
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City footprints and SDGs provide untapped
potential for assessing city sustainability

Thomas Wiedmann® "™ & Cameron Allen® 2

— to propose a suite of opportunities for effective nature-based
solutions to benefit biodiversity. In the following sections, we
discuss

identify priorities for action. We argue that cities' roles in
responding to the extinction crisis should be explicitly acknowl-
edged and coordinated, and targeted actions identified to amplify
their effectiveness locally and globally. We propose solutions that
could form the foundations for a bolder progressive agenda for
discussion at the CBD COP 15.

SF = Social
WF = Water Footprint (inchudes bue, green, grey)

Planetary Boundaries:
Bl = Biosphere Integrity
BF = Biochemical Fiows.

«CC= Ciimate Change
AL = Atmospheric Aerosol Loading
FU = Freshwater Use
LC = Land-system Change




1. Linking the IUCN Red List records with the MRIO table

™
(a) Downscaled the provincial species
3 records to the prefectural-city level
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Multi-reigonal 10 table for 31 provinces

(b) Linking the IUCN Red List records with the MRIO table

Multi-regional 10 table structure
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2. Environmentally-extended MRIO model

Purchases from intermediate demand

X=(-A)"1Y
F =f/X
B=F(I-A)ly

Sales to intermediate demand




3. structural decomposition analysis (SDA)

Threat intensity, F

Production structure,
L

 Consumption level,
Y/urban_pop

Urbanization,
urban_pop/total_pop

Population size,
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Results

Biodiversity footprint in 2012
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Biodiversity footprint in 2017
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1. Urban consumption-embodied biodiversity
footprint in China

» evenly distributed at the city level,

» Approximately 24% of urban consumption-
embodied biodiversity footprint reduced

Figure 2. Urban consumption-embodied biodiversity
footprint at the city level across China (a) in 2012, (b) in
2017, (c) changes in biodiversity footprint between 2012
and 2017, and (d) the study area.



2. Change in the composition of biodiversity footprint

(b)
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Figure 3. The composition of urban consumption-embodied biodiversity footprint in (a) 2012
and (b) 2017. Squares and dots in ternary diagrams represent the provincial capitals and non-
capitals, respectively. NC: north coast region, YL: the Yellow River midstream region, YT: the
Yangtze River midstream region, SW: southwest region, Other: east coast, northeast,
northwest, and south coast regions.

A greater share of
biodiversity footprint was
shifted beyond cities’
borders



3. Biodiversity footprint variation across consumption categories

Changes in food-related biodiversity footprint
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Figure 4. Changes in food-related biodiversity footprint against gross domestic production
(GDP) and urban population for 309 cities. r is the Pearson’s correlation (p < 0.001).
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the reduction in food-related
footprint was the dominant
part of the large-scale
shrinkage in biodiversity
footprint.



(a) Food

[ 2012
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‘ % » a combination of an absolute
reduction in food consumption, and
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(b) Residence
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4. Driving forces of biodiversity footprint change

(a) Urbanization
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Discussion

1. The large-scale shrinkage in biodiversity footprint

Similar to the study of CO2 emissions;

Caused by multiple reasons: technological innovation,
consumption pattern, national governance and so on.



2. The more tele-connected biodiversity impact across China

a. China’s city clusters

Five major city clusters
generate over half of the
nation’s GDP and house over
half its urban population
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b. China’s poverty alleviation program

Uriimqi (Xinjiang) Inner Mongolia
Hotan (Xinjiang) Shenyang (Liaoning)
Xinjiang Production and Zhangjiakou, Chengdu,
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Figure S5. Target-support and cooperation areas from Beijing in
China’s poverty alleviation (Source: http://fpzg.cpad.gov.cn/)



3. Reduction in food-related biodiversity impact

Engel's coefficient

0.7 -

0.6 -

0.5 -

0.4

0.3

0.2 -

mmm Engel's coefficient-Urban household
w Engel's coefficient-Rural household

lisnioisionioioioulssliorlonenii e I JI S I S T SO T S T 5 i SO SO o T o SO S T 0 R o i
O OO OOV O OVO OO OO OO OoODOoODOD O OO0 OO OO0O
~ 00 00 O O OO YWYWOYOOVOVDO OO OO0 OO0 OO O = m = e e
OO LN O FRINWERWLOJ0WOO—INWEWLO 0O O=NWIERLLOG

(Yansui Liu., 2021, Urban-rural transformation geograhy)
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4. Urbanization and sustainable supply chains as drivers

China's urban population . :
Pop Sustainable supply chains:
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Technology advancement
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