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Why climate matters!
It shapes our livelihood conditions

Adequate

<— Ener
Temperatures &Y

Incoming Solar
Radiation

vA g
Freshwater ] >_<‘>
<— Evaporation A
\/

s Do mptcdecce coen

Supply

Biomass/Food «—— Photosynthesis

—




The Holocene: From Glacial Chaos to ”Climate

Paradise”
) Toba Holocene (today Anthropocene)
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- Climate Change — State of Play
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when do we reach 2 d
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Temperature anomaly (C)

Climate Change & Activated Tipping Points will
counteracts development achlevements
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The urgency: Linearity between warming and emissions

. 1000 :2000 3000 4000 5000 6000 7000 8000 [GICO,]
Importan;t: the time dimension! 210
- Already jconsumed®: ~1800 Gt CO i
) Remainihg Budget:
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The warming threats the
achievement of

development goals!
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,Earth Overshoot Day“

Humanity consumed resources which can be
supplied by the entire Earth within 7 month 1
day in 2018!

» Halving food waste would delay OD by 11
days!
« Halving CO,-emissions by 89 days!
verschieben.
Earth Overshoot Day

y Y 1969-2018

1 Earth 1.7 Earths

July 1st =

August Tst —

November 1st —

December 1st -

January 1st -

Root cause: individual behaviour

February Tst -

Source: Global Footprint Network National Footprint Accounts 2018



e, [tons/cap.]

e, [tons/cap.]
30

—_
o
™

—
O_.

—
<

—_
o
[

] .
F (a) HDI .
)
= all avail. 2006
Bangladesh

India 200
1980 ““' . . . . .
ST Per capita emissions in the countries
- e (c) _ ehidi,t+9i
f—t e T N Cap| t

depend on development level !
Model approach based on empirics!

The crux in the ,system" lies here!

OPEN a ACCESS Freely available online \J PLoS one

A Human Development Framework for CO, Reductions

Luis Costa*, Diego Rybski, Jiirgen P. Kropp

Potsdam Institute for Climate Impact Research, Potsdam, Germany

Abstract

Although developing countries are called to participate in CO, emission reduction efforts to avoid dangerous cimate
change, the implications of proposed reduction schemes in human development standards of developing countries remain



The role of Sustainable Development
Goals
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Compatibility of Planetary Boundaries and SDGs?

« Attempt to underpin it scientifically « Political 2030 Agenda
» Systemic thinking approach * Indicator based (> 120)
 Very different goals

Biosphere Climate change
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The crux with SDGs!

« approx. 120 indicators: no systematic understanding is lacking
* Not always time series (approx. 80), for 227 countries

* International coherence is still missing

 Trade-offs and synergies mostly qualitatively discussed

1 NO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND ; 1 U REDUCED
ECONOMIC GROWTH INEQUALITIES

13 gt}llulgllf 1 4 IélErl.EOWWAIER 16 PEACE, JUSTICE PARINERSHIPS

AND STROKG fOR THE GOALS
INSTITUTIONS

z‘@

...indicator information should be used to shape policy making, but not
without a sound underpinning otherwise you will could create many
trade-offs!



Systematic Understanding of SDG interactions:
process knowledge!

1. order attempt: empirical correlation analysis

Earth’s Future - &P

RESEARCH ARTICLE A Systematic Study of Sustainable Development Goal (SDG)
10.1002/2017EF000632 Interactions 2017

Prajal Pradhan'(?, Luis Costa’', Diego Rybski'’, Wolfgang Lucht', and Jirgen P. Kropp'?

TPotsdam Institute for Climate Impact Research (PIK), Member of the Leibniz Association, Potsdam, Genmany,

Kg::,‘;,: defined by positive 2Department of Geography, Humboldt University Berlin, Berlin, Germany. 3Department of Geo- and Environmental
correlations between indicator pairs, Sciences, University of Potsdam, Potsdam, Germany
conations for mostsosainable (ICSU 2017)
gj::lt(:i?em goals (5DGs) and Abstract sustainable development goals (SDGs) have set the 2030 agenda to transform our world by
+ SDG 1 depicts synergies with most tackling multiple challenges humankind is facing to ensure well-being, economic prosperity, and envi-
goals while SDG 12 shows trade-offs; ronmental protection. In contrast to conventional development agendas focusing on a restricted set of

50G 3 has synergies with other SDGs dimensions, the SDGs provide a holistic and multidimensional view on development. Hence, interac-
in most countries and populations

. For attaining the SDGs, the synergies tions among the SDGs may cause diverging results. To analyze the SDG interactions we systematize the
can be leveraged and the trade-offs identification of synergies and trade-offs using official SDG indicator data for 227 countries. A significant
nead to be overcome by deeper . . . N . . . S .

. : positive correlation between a pair of SDG indicators is classified as a synergy while a significant negative
changes in the current strategies o : . .
correlation is classified as a trade-off. We rank synergies and trade-offs between SDGs pairs on global and
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Global Results (SDG12)

SDG 12 (Responsible
Consumption & Production) is
usually linked with trade-offs
across SDGs.

Root cause of global environmental and climate change! L

Pradhan/Costa/Rybski/Lucht/Kropp (2017):
Earth‘s Future




Global Results: we are not performing well!

Among the SDGs
both co-benefits
and trade-offs can

be observed.

Pradhan/Costa/Rybski/Lucht/Kropp (2017):
Earth‘s Future
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National Comparisons: example South Africa, Ethiopia

Ethiopia South Africa Sustainable Development Goals (SDGs)

soa 1 = = - |
06277 % B {M SDG10,16: positive trends in
so63| SRR agriculture i.e. food self-

soga | | F:’:‘T sufficiency does not lead to an

soes | automatic enhancement of
soee | 0] political participation, equality

and poverty eradication.

Agricultural policy in SA does
not affect poverty eradication,
while in Ethiopia this is the case

Further details can be examined
If you go into the details of
SDGs

Pradhan/Costa/Rybski/Lucht/Kropp (2017): A”OWS to Shape pOIiCieS
Earth‘s Future



WHY GITIES?

Ending of Climate Change begins in cities

Largest emitter

Centers of human creativity




Urban Life: SDG 3 (health) vs. SDG 11

(sustainable cities)

Global ]
year ) urban fraction
Population

1950 2.5bn 30%

cities built:
0.46bn/decade

2015 7.3bn 52%

cities to be
constructed:
0.74bn/decade

2050 9.7bn 66%

In the coming decades nearly all world population (95%) growth
will take place in cities in low, middle income and emerging
countries.



Is this the full story?

VT T2 m

...unfortunately not, as there are many target
conflicts, which also affects emissions!



A “Trivial Response” to the Sustainability Challenge: Re-
densification

Less land consumption
Less traffic,

Less emissions,

Less energy demand
More flats,

But is this all?




City density and CO, emissions

Standardized analytical approach
applied to NA cities, i.e.
combination of

Milwaukee

> onease S 1.) remote sensing/land use data

: 7_,_.3;-

T o - 2.) population data

& d

3.) gridded emission data
4.) city clustering algorithm

Emission profile differs for cities

* On-road emissions correlate with
density

* Housing emissions correlates with
density & climate

Gudipudi/Ludeke/Rybski/Kropp (2016): Energy Policy, 91:352



Urban heat burden in the future

1986-2005: under present conditions, cities experience twice as many heat
wave days than nearby rural areas

Inicator 3 maan: Hest wavs days sbic)

London Skopje Antwerp Bilbao Berlin Rio Janeiro New York

Zhou et al. 2015, VITO/RAMSES project 2015 ‘

2081-2100 (RCP8.5): the number of heat wave days is projected to increase by a
factor of ten, to nearly 30 heat wave days per year




Urban form and
density matters
for heat burden:

build stretched
and scattered
cities!

Fractality

sprawled compact

0 5km

Northing

elongated . rounded
Anisometry _—

100,000 villages/cities: 7 different types of hgét islands
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Food waste: SDG2 (no hunger) VS. 12 (responsible consumption, production)

Human development index (HDI) and 20% more food than required on in 2010!
food surplus/deficit (2010) Global food surplus: 500 kcal/cap/d
US: 1000 kcal/cap/d
CHN « BGD e EGY ® FRA China: 600 Kcal cap/d
e IND « RUS e IRN ® GBR

USA e JPN . P
SN & MEX | Avoidable GHG emissions
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Reducing waste not only improves the local food self-sufficiency of countries, but also avoids
emissions.

10-12% of agricultural emissions can be avoided if food waste would be reduced completely!

Hic/Rybski/Ludeke/Kropp (2016) Env. Sci. Techn. 50, 4269



Real sustainability needs an understanding of urban-
hinterland systems: e.g. Local Food Selfsufficiency

Presumptions:

* Peri-urban 0.1ha,,,
« Land Use Shares

« Urban growth

» Diet changes

* RCPg5

Potential/Change

1.00 - 1.0

Population
0.75 0.5

° 1e+06

0.50
0.0 @ 5e+06

0.25 0.5 ® fe+07

oo B i

Kriewald/Costa/Pradhan/Cantu Ros/Kropp (2019), Env. Res. Lett. (major revisions



What’s about international food transport?

» Great circle distance
between production and
consumption cell

« Different emission factors

for ship and land transport

Dependency on more trade, more food
transport in the future

Optimization of food supply for cities can
halve today’s food related transport
emissions (~7-8% of all transport
emissions)!

—_
o
[&]

® Optimal transport
Random
@ Random sorting

Net food distance (million kcal-km/year)

—_
o

RS T S N B B

Cities

Kriewald/Costa/Pradhan/Cantu Ros/Kropp (2019), Env. Res. Lett.
(major revisions)



uential factors

e Demographic growth 2050

® Climate change RCP 852050 Baseline: —
Diet change 2050
Maorthern
Central America Weastern
America Europe
1.04 Morthern

Carlbbean

Europe

Southern
Europe

South
America

Northern Eastern
Africa Europe
Western Western
Africa Asia
Middle Central
Africa Asia
Eastern Eastern
Africa
Southern Southern
Africa Asia
AES South-Eastern
NZL Asla

Urban Growth:
Western, Eastern, Middle Africa,
SE & Southern Asia

Life Style changes:
Mainly Southern Asia, Northern &
Western, Eastern Africa

Climate Change:

Negative: Carribean, Northern
Africa, Western Africa, Western,
Southern Asia;

positive: Northern Europe

Kriewald/Costa/Pradhan/Cantu Ros/Kropp (2018), ERL, under review



Life- and production styles matter!
e
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Food Self-Sufficiency across Scales: How Local Can We Go?
Prajal Pradhan,®" Matthias K. B. Liideke,” Dominik E. Reusser,” and Juergen P. Kroppm

"Potsdam Institute for Climate Impact Research, Potsdam 14473, Germany
“University of Potsdam, Department of Geo- and Environmental Sciences, Potsdam 14469, Germany

© Supporting Information

ABSTRACT: This study explores the potential for regions to
shift to a local food supply using food self sufficiency (FSS) as
an indicator. We considered a region food self-sufficient when
its total calorie production is enough to meet its demand. For
future scenarios, we considered population growth, dietary
changes, improved feed conversion efficiency, climate change,
and crop yield increments. Starting at the $* resolution, we
investigated FSS from the lowest administrative levels to
continents. Globally, about 1.9 billion people are selfsufficient
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Traditional vs. Modern Cities: How do we like to live?

Kuwait




There is a Leapfrogging Potential! &emeleoco

New York

Employing an ,Urban Kaya Identity“ -
(CO,=pop * GDP/cap * Energy/GDP + CO,/Energy) . @figes
L
; Emission Intensity
5 -1.50
,Sublinear” growth for OECD cities, ¢ =0.87 11 0.25
Superlinear growth for Developing Countries, ¢ = 1.31 ‘ 128

Log (Population)

if GDP doubles, also energy consumption doubles: lifestyles
changes, infrastructure lock-ins

COzd/>Pop GDPgPop Energy/GDP CO2/Energy
a %

if GDP doubles,
energy will not double: leap-
frogging potential!

All Cities 1,16 A 0,89 N 0,96 -
OECD 1,04 > 0,99 -> 0,79 N
Developing 1,40 7 0,78 N 1,16 7

Gudipudi/Rybski/Ludecke/Zhou/Liu/Kropp (2019) , Appl. Energy, 236: 155



Better Information
(does not mean that
something changes,

but make clear
challenges, show
alternatives...)
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Adaptation and Transformation

Guidance
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Impact of ,,grassroot initiatives” on
==.. emission mitigation and social innovation

INITIATIVI

Resilience Score
Final publishable Summary report lireal;dm; irea;evez B;eakt;muggh Initiative nam:l:] .
ot : — Resilience

@ - TESS resilience self assessment
[ave many active. engaged people. |
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for Transition University XYZ
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Action points: | CTFoun By oTdanisarions, with : In the year 2014 your initiative o
and local businesses. has avoided 96932.6 kg COze .0 Initiative name:
Dowmload as pdf
° This refers to your activities, which are compared to a ‘baseline scenario’:
_ Demain Acitvity fuvoigedemissions CM‘”M tobaselipescenario
o PO . . & Transportationof 949250 kg COy, . The goods are transported by an 6]
Goods average-sized car driven with
If 5% of all European Citizens would be involved in & e
VEasaiive Ninivasve | Saved
. o . . . . .
such initiatives European emission reduction targets J e sresmrers O
rerd % = a typical diet including
would be easily achievable by 2020! - -
Y Y -
e .
. The avoided gr b gas e eq
http://www.tess-transition.eu/tools/
Baseline scenario Initiative Y )
Example: GHG emissions caused from the Example: GHG emissions caused from the o to the emissions 11.0 Europeans cause  or todriving by car for 416377 knm o
production of typical food sold in supermarkets production of locally grown organic vegetables ON AVEr3EE DEr year ..
GHG Your ducti dto TESS case studies
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—_— Transportation of Goods Transportation of Goods
— 3xyoid:ed Relative emission reduction compared 10 the baseline Avoided emissions in kg COZe per km driven
1 scenario (in %}
initiative | Your initiative ] 1 Your ininiative
= | TESS case studies | | TESS case studies
o 25 50 75 100 o 005 @1 015 02 02§
kg COZe




Eat Chicken not beef: Trade with yourself for dinner

The Global Calculator
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i!l EUCALC -slim, fast, comprehensive

Modelling tool enabling non-modellers to create
pathways towards low-carbon European societies

and showing potential trade-offs.

a

ene < lim} o 0

home compare help legal

rg .
e Transparent real-time model

covering a wide array of

topics

ilJ EUCALC DO THE MATH!

choose examgle pathway for Eurape [ Emissions Energy Transport Buildings |Industry|Land Water Bio Air Climate Jobs Cost World Policy

custom pathway Europe Material production  Energy and emissions | Steel Cement | Paper | Energy demand for chemicals production

Key behaviours
» Travel Material Production

—

ke

Tectnlogy i i new model design and
alignment

» Buildings
¥ Manufacturing

Technology share/ recycling

Technology.dwe.lnpment 10 pesssrsessssseies e, —
S results are explorable and
¢ 1990 1895 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 . .
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» Land and Food ind_material-production_chem[Mt] -+ ind_material-production_paper[Mt]
Longterm and demographics

Emissions after 2050 2
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zoom into @ specific country within Europe:
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Superimposed by several side-effects
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Models of Development

1. Stages of Growths: from agriculture to industry to
sustainability?

2. International Dependence: lack of understanding of
DC, wealth gap can be perpetuated by rich nations
only

3. Market based: neoclassical price based
approaches/free markets?

4. Structural Changes: technological innvation,
investments into wealth?

Financial instruments

» economic vs. qualitative growth?

* green bonds

* insurrance solutions

« direct funds

tax reallocation, green taxes
public/private investments (or mixtures)
IPR handling




Summary

Anthropogenic Climate change is the most challenging threat
for humanity

Human Development shows a strong linear relationsship to
environmental damages

More concerted action, policy shaping starts at the core of a
problem

Local partners have problems to access information, external
partners often do not have a suitable in depth understanding
More scientfic underpinning, solutions which help to leapfrog
Reconcile development dynamics with climate action
Frameworks: ,success” and ,target criterias” are of urgent
need!

Use education as the key to change attitudes (edutaining!)
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