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Organization

Oliver Peters
M.Sc. Natural Resource Management
AMD Berlin

oliver.peters@ext.amdnet.de

Consultations
take place after the lecture and
according to individual agreements.




Syllabus

No lecture on 30th of March

#1 & #2 | 6th of April | Wednesday
#3 | 13th of April | Wednesday

No lecture on 20th of April

No lecture on 27th of April

#4 |4th of May | Wednesday

#5 & #6 | 5th of May | Thursday
#7 & #8 | 11th of May | Wednesday
#9 | 18th of May | Wednesday
#10 | 25th of May | Wednesday
No lecture on 1st of June

#11 | 8th of June| Wednesday
#12| 15th of June | Wednesday
#13| 22nd of June | Wednesday
No lecture on 29th of June

#14 |6th of July | Wednesday

from WS 2021/22 CSCM: Sustainable Logistics & LCA

Introduction

Basics of ecological economics

Biodiversity

Biodiversity Loss + Nature Conservation & Biodiversity Policy
Climate & Greenhouse Gas Effect

Wordpress Workshop

Climate Change Mitigation and Adaptation, Climate Policy

Biodiversity & Climate Change / TEEB

Nutrient cycles and chemical pollution

Socio-ecological systems & the ultimate resource



Relevant literature (provided via USB stick)
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Studies in Ecological Economics G E%

Karl Seeley

' Macroeconomics
in Ecological
Context

Springer Texts in Business and Economics

Alfred Endres
Volker Radke

Economlcs
SUSTAINABILITY
bttt for Environmental
e Studles

I EXTRAS ONLINE

Springer Series in Fashion Business

ChrisK. Y. Lo - Jung Ha-Brookshire
Editors
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CLIMATE CHANGE-2014;
Synthesis R’époﬁr‘:

SYNTHESIS REPORT OF THE

FIFTH ASSESSMENT REPORT OF THE Q Q
weo LN

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

Harald Heinrichs - Pim Martens
Gerd Michelsen - Arnim Wiek Editors

Sustainability
Science

An Introduction

Innovation, Technology, and Knowledge Maugemeﬂth

Marta Peris-Ortiz —
Mayer Rainiero Cabrera-Flores
Arturo Serrano Santoyo Editors

" Cultural and
Creative
Industries

A Path to Entrepreneurship and
Innovation

Q Springer



The ‘Great Acceleration’
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The Great Acceleration

Socio-economic trends

Earth system trends
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Planetary Boundaries

Planetary

Boundaries:
Exploring the safe
operating space for
humanity in the

Anthropocene
(Nature, 461 : 472 —
475, Sept 24 - 2009)

FEATURE

1|24 September 2009

A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevert human
activities from causing unacceptable environmental change, argue Johan Rockstriom and colleagues.
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Planetary Boundaries

Two different types of
planetary boundary processes

Planetary t Planetary

Boundary Dangerous
Boundar
Y\ Threshold Ny level

Response variable (e.g., extent of land ice)
Terrestrial carbon sequestration (e.g., Mt yr™)

Safe Zone of
operating i

. uncerltalnty Zone of
| uncertainty
|
I
|
|
|
| . >

Control variable (e.g., ppm CO2) Land use change (e.g., % terrestrial ecosystems under cropland)

1. Critical continental to global threshold 2. No known global threshold effect
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Planetary Boundaries

PLANETARY BOUNDARIES
Earth-system process Parameters Proposed Current Pre-industrial
boundary status value
Climate change (i) Atmospheric carbon dioxide 350 387 280
concentration (parts per million
by volume)
(ii) Change in radiative forcing 1 1.5 0
(watts per metre squared)
Rate of biodiversity loss Extinction rate (number of species 10 >100 0.1-1
per million species per year)
Nitrogen cycle (part Amount of N, removed from 35 121 0
of a boundary with the the atmosphere for human use
phosphorus cycle) (millions of tonnes per year)
Phosphorus cycle (part Quantity of P flowing into the 1 8.5-05 -1
of a boundary with the oceans (millions of tonnes per year)
nitrogen cycle)
Stratospheric ozone Concentration of ozone (Dobson 276 283 290
depletion unit)
Ocean acidification Global mean saturation state of 2.75 290 344
aragonite in surface sea water
Global freshwater use Consumption otfreshwater 4,000 2,600 415
by humans (km- per year)
Change inland use Percentage of global land cover 15 n7 Low
converted to cropland
Atmospheric aerosol Overall particulate concentration in To be determined
loading the atmosphere, on a regional basis
Chemical pollution For example, amount emitted to, To be determined
or concentration of persistent
organic pollutants, plastics,
endocrine disrupters, heavy metals
and nuclear waste in, the global
environment, or the effects on
ecosystem and functioning of Earth
system thereof

Boundaries for processes in red have been crossed. Data sources: ref. 10 and supplementary information

Source: Steffen, Rockstrom et al. 2015



Planetary Boundaries

RESEARCH ARTICLE SUMMARY

TAINABILITY

| Planetary boundaries: Guiding
human development on a
changing planet

| . Will Steffen,” Katherine Richardson, Johan Rockstrim, Sarah E. nell, Ing
Elena M. Bennett, Keinette Bj Stephen K. Carpenter, Wim de Vries,
Cynthia A, de Wit, Carl

P

Steffen, W., Richardson,
K., Rockstrom, J.,
Cornell, S. E., Fetzer, I.,

Bennett, E. M., ... & .2 =S\
Sorlin, S. (2015).
Planetary boundaries: X/ e
Guiding human
development on a et s et et e s v
changing planet. R T

Science, 347(6223).

Mowel entit

Nif ‘Deean acidification




Planetary Boundaries

Climate change

Genetic -
Biosphere integrity diversiig— iyt
———/ . Novel entities
Functional »- ™
diversity, )
/\ H «/ .

o\
\,\ \\ Stratospheric ozone depletion

Land-system /
change [

Freshwater use \ D

'\\ | |
Phosphorus e
Nitrogen Ocean acidification
Biochemical flows
B Beyond zone of uncertainty (high risk) B Below boundary (safe)
In zone of uncertainty (increasing risk) Boundary not yet quantified

Source: Steffen, Rockstrom et al. 2015 16



Planetary Boundaries

Earth-system
process

Control
variable(s)

Planetary boundary
(zone of uncertainty)

Current value of
control variable

Climate
change
(R200%:
same)

Change in
biosphere
integrity
(R200%:
Rate of
biodiversity
loss)

Stratospheric
ozone
depletion
(R200%9: same)

Ocean
acidification
(R2008:
same)

Biogeochemical
flows: (P and
N cycles)
(R200%:
Biogeochemical
flows: (interference
with P and N
cycles))

Atmos pheric COs»
concentration, ppm

Energy imbalance
at top-of- )
atmosphere, W m™
Genetic diversity:
Extinction rate

Functional diversity:
Biodiversity

Intactness Index (BII)

Note: These are
interim control
variables until more

appropriate ones are

developed

Stratospheric Oy
concentration, DU

Carbenate ion
concentration,
average global
surface ocean

saturation state with
respect to aragonite

(£

o)

P Global: P flow
from freshwater

systems into the
ocean

ertilizers io
erodible soils

N Global: Industrial
and intentional
biclogical fixation
of N

350 ppm CO; (350-450 ppm)

+10Wm™ (+L0-15 W m™)

< 10 E/MSY (10-100 E/MSY)
but with an aspirational goal of
ca. 1E/MSY (the background
rate of extinction loss). E/MSY =

extinctions per million species-years

Maintain BIl at 90% (90-30%)
or above, assessed
geographically by biomes Alarge
regional areas (e.g. southern
Africa), major marine
ecosystems (e.g., coral reefs) or
by large functional groups

<5% reduction from pre-
industrial level of 250 DU
(5%-10%), assessed by
latitude

=80% of the pre-industrial
aragonite saturation state of
mean surface ocean, including
natural diel and seasonal
variability (=80%- =270%)

1T Pyt (11-100 Tg P yr ™)

6.2 Tg yr™* mined and applied to
erodible (agricultural) soils
(6.2-11.2 Tg yr™Y). Boundary is a
global average but regional
distribution is critical for
impacts.

62 Te N yr™ (62-82 Tg N yr™).
Boundary acts as a global
‘valve' limiting introduction of
new reactive N to Earth System,
but regional distribution of
fertilizer M is critical for
impacts.

3585 ppm CO;

23wWm®
(11-33 W m™)

100-1000 E/MSY

B4%, applied to
southern Africa
only

Only transgressed
over Antarctica in
Austral spring
(~200 DU

~84% of the
pre-industrial
aragonite
saturation state

~22TgPy™

~14Tg P yr?

~150 Tg M yr™

17



Planetary Boundaries

Land-system
change
(R2008%:
same)

Freshwater
use
(R2009:
Global
freshwater
use)

Atmospheric
aerosol
loading
(R2008%:
same)

Introduction
of novel entities
(R2009: Chemical
pollution)

Global: Area of
forested land as %
of ariginal forest
cover

Biome: Area of
forested land as %
of potential forest

Global: Maximum
amount of
consumptive blue
water use (km3yr™)

Basin: Blue water
withdrawal as % of
mean monthly river
flow

Global: Aerosol
Optical Depth
(AOD), but much
regional variation

Regional: AOD as
a seasonal average
over a region. South
Asian Monsoon
used as a case study

No control variable
currently defined

Global: 75% (75-54%) Values
are a weighted average of the
three individual biome

boundaries and their uncertainty

Zones

Biome:

Tropical: 85% (85-60%)
Temperate: 50% (50-30%)
Boreal: 85% (85-60%)

Global: 4000 km? yr!
(4000-6000 km? yr)

Basin: Maximum monthly
withdrawal as a percentage
of mean monthly river flow.
For low-flow months: 25%
(25-55%); for intermediate
flow months: 30% (30-60%);
for high-flow manths: 55%
(55-85%)

Regional: (South Asian
Monsoon as a case study):
anthropogenic total (absorbing
and scattering) AOD over
Indian subcontinent of 0.25
(0.25-0.50); absorbing
(warming) AQOD less than 10%
of total AOD

MNo boundary currently
identified, but see boundary
for stratospheric ozone for an
example of a boundary

related to a novel entity (CFCs)

62%

~2600 km?® yrt

0.30 AOD, over
South Asian
region

Source: Steffen, Rockstrom et al. 2015
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Assessment

Module Production + Sustainability Il | SCI/A/8

Stage of study Semester
(A) 2nd semester / spring semester
0 16 weeks incl. assessment
weeks
Module number Module title Credits overall
SCI/A/8 Production + Sustainability Il 7
Compulsory module
Teaching session Teaching | P/ WP Assessment | WCH | PS %o Credits Lecturer
format SE
| | Fashion and Product S P - 2 24 h - 2 Prof. Winkler
Management 26 h
II' | Innovative Textiles and S P H* 2 24 h 30% 3 Prof. Winkler
Circular Economy L 51h
Il | Ecosystems and v/U P ( PR9 2 24 h 70% 2 Oliver Peters
Economics - 26 h

Project work

19



Assessment

BIOSPHERE INTEGRITY

E/MSY

BII CLIMATE CHANGE

NOVEL ENTITIES
(Not yet quantified)

LAND-SYSTEM
CHANGE

S S
e S,

FRESHWATER USE

Y o Creative

-
- L
CHaas=”

ATMOSPHERIC AEROSOL
LOADING
(Not yet quantified)

OCEAN
ACIDIFICATION

Planetary Boundaries

BIOGEOCHEMICAL Below boundary (safe)

In zone of uncertainty (increasing risk)
FLOWS Beyond zone of uncertainty (high risk)

Task: identify the interdependencies between a specific environmental challenge
(see planetary boundary concept) and the characteristics of a creative industry

20



1. Choose a link “Planetary boundaries X Creative Industries”

Creative Industry Architecture / Interior / Fashion Film and Music (Performing) Literature / Video gaming
construction manu- industry video industry industry Arts paper industry
/ facturing industry

Planetary Boundaries

Loss of biosphere integrity
(biodiversity loss and
extinctions)

Climate Change

Nitrogen and phosphorus
flows to the biosphere and
oceans

Land system change

Ocean acidification

Atmospheric aerosol
loading

Stratospheric ozone
depletion

Freshwater consumption
and the global hydrological
cycle

Chemical pollution and the
release of novel entities

000000000
000000000
000000000
000000000
000000000
000000000
000000000
O 00000000

21



2. Analyze the interdependencies

Positive / Negative Impact

Planetary Boundary Creative Industry

Positive / Negative Impact



2. Visualize the results on your own webpage

853 Overview: 16 of 72 links investigated J/ Details: explore 24 full reports

CHANGE IN
BIOSPHERE
INTEGRITY

http://future-link.org/planetary-boundaries/

23
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Excursus: Wordpress

@ WordPress.com  Products *  Features v Resources ¥  Plans & Pricing LogIn  Get Started

WordPress (WordPress.org) is a
free and open-source content
management system (CMS) based
on PHP & MySQL. Features
include a plugin architecture and
a template system. It is most
associated with blogging but
supports other types of web
content including more traditional
mailing lists and forums, media
galleries, and online stores.

Features to help you publish
anything, anywhere.

= Customize as much or as little as you want

= Get help when you need it

= Tell your story

Get Started
Used by more than 60 million
websites, including 33.6% of the O (o]
top 10 million websites as of April Create a Plans for Custom domains
2019' WordPress is the most robust website any budget Add a custom domain to carve

popular website management
system in use.

... or a blog, or a combination
of both. Personal blog,
portfolio, business site — it's
up to you.

out your own space on the
web, and manage it right from
WordPress.com.

Start for free. Upgrade for
advanced customization,
security, and SEO tools. Or
stay free!

24



future-link

Preliminary access to the
backend of future-link.org!

Your login will be set in order to
give you a first impression, to test
some functions or to create your
personal profile. This offer is
aimed at all those who already
have experience with Wordpress.

Please note: There will be an
official introduction to web
development with Wordpress in
May, where you will get to know
the relevant functions and which
will enable you to design /
visualize your research content
(for the exam).

Go to www.future-link.org/admin

W,

me or Email Address

Lost your password?

— Back to future.link

Username: “common” first name or full name
(blank, no special characters) or AMD email address

Password: futureclass_ddmmyyyy (date of birth)

25
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Assessment

Milestone 3: Oral Project Exam (in preparation for your master defense)
expected July 22, 2022

9:00-18:30

— Structure of individual exams
4 min: Introduction of your project

4 min: Q&A to project related planetary boundary and creative industry
4 min: Q&A to lecture content

3 min: Feedback

=15 min in total

The final exam schedule will be disseminated in May.




Assessment

Researching
literature
(overview)

Reviewing
literature
(profound)

Preparing
content

Preparing oral
project exam

Milestone 1: Milestone 2: Milestone 3:
Decision and Final upload and Oral Project
announcement visualization of Exam
of the subject content on future-
link.org*
expected
May 11, 2022 June 22, 2022 July 22, 2022

*Everyone is encouraged to create a website to acquire very helpful web development skills. However, the content can also be
blocked for the public (not visible on future-link.org) if desired. 27



