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Sustainability
Is a property of the whole system,

NOT of its individual elements or sub-systems !
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Weak Sustainability Model

Neumayer, E. (2003). Weak versus strong sustainability: Exploring the
limits of two opposing paradigms. Edward Elgar Publishing.
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Environment

Society

A. Strong Sustainability Model

Neumayer, E. (2003). Weak versus strong sustainability: Exploring the
limits of two opposing paradigms. Edward Elgar Publishing.
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atmosphere,
geosphere,
hydrosphere

biosphere

microbial societies

human societies

human economies

formal economies

plant societies

B. Multispecies Sustainability Concept

Rupprecht, C. D., Vervoort, J., Berthelsen, C., Mangnus, A., Osborne, N., Thompson,
K., ... & Kawai, A. (2020). Multispecies sustainability. Global Sustainability, 3.
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B. Multispecies Sustainability Concept C. Interconnected view on Sustainability

Rupprecht, C. D., Vervoort, J., Berthelsen, C., Mangnus, A., Osborne, N., Thompson,
K., ... & Kawai, A. (2020). Multispecies sustainability. Global Sustainability, 3.
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. /A Economic entities @ Environmental entities
‘ B Societal entities € Technological entities
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/A Economic entities @ Environmental entities

I Societal entities

@ Technological entities

O O

e.g.
Nutrients
Oxygen or CO2
Materials
Electric energy
Data
Experiences
Emotions

For brief overview see

Veselova, E. (2019). Design for
Sustainable Entangled Human-Nature
Systems. Nordes, 8.

Emilija Veselova & idil Gaziulusoy

When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle

RSDI0, 4.11.2021



Every design project
has natural nonhuman stakeholders
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stakeholders

Actors without formal design training who can

inform,
are involved in or
affected by

the design process and its outcomes
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Q /A Economic entities @ Environmental entities
Q B Societal entities € Technological entities

Seeing nonhuman stakeholders requires

shifting between:

Timeframes (short-, mid-, long- term)

Proximity (local, regional, global)

Number of steps (one, two.... ten)
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Who and what
are these nonhuman stakeholders?
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Methodology

* Empirical data collected through a multispecies ethnography study*

* Data analysed using the DSRP theoretical structures of systems thinking**

* Four interrelated and interdependent systems thinking structures

* Meta-level view on what happens when one does systems thinking
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Methodology

A

* Empirical data collected through a multispecies ethnography study*

* Data analysed using the DSRP theoretical structures of systems thinking**

Aalto University

Four interrelated and interdependent systems thinking structures
Meta-level view on what happens when one does systems thinking

Distinctions: observing a boundary between an element and ‘the other’ thus defining or
distinguishing what the element is and what it is not

Systems: seeing the larger whole of ‘element’ and ‘other’ as a system of ‘two or more related parts’

Relationships: recognising causal, correlation, direct, indirect and other relationships between the

elements in the system

Perspectives: recognising that any distinctions, interpretation, relationship-making and meaning-
making is done from a certain perspective or point of view
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Systemic typology of
natural nonhuman
stakeholders

i Single Organism

I Single species collective
i Multispecies collective
iv  Life Process

Vv Living system

vi  Biogeochemical Cycle

vii  Process of the atmosphere
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Single Organism:

e An organism typically seen as a independent living entity

e Plants

e animals, incl. mammals, birds, reptiles, insects,
amphibians, crustaceans, molluscs
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Single Species Collectives:

* A collective of organisms from a single species that live
together and might have a special organisation of their life

* Social insect colonies

* Bryophytes, incl. mosses and hornworts
o Algae

o Fungi
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Aalto University . . . . .
School of Arts, Design NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle

and Architecture RSDI0, 4.11.2021

Sustalnable Design
Research Group




Multispecies Collectives:

* A collective of living organisms, such as microorganisms,
insects, worms that jointly partake in life processes

e Bacterial collectives

e Lichens
e Soil
o Compost

e Animal manure

_ s
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Life Process

* Aflows of elements between living and nonliving parts of
the biosphere

* Photosynthesis
 Decomposition of organic matter
* Respiration

* Nitrogen Fixation
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Scale in ecological investigations

Living System

* Alocation-tied system of living organisms, collectives and
the organic and inorganic matter and gasses that jointly

individual forest patch - ,
Ecosystem. (2020). In Encyclopedia Britannica. https://

o p d rta ke | N | |fe p rocesses www.britannica.com/science/ecosystem
.\\ |\
\ \\
* e Garden
e Lawn

cluster of forest patches i

e Greenhouse

e [orest

e River

o Different levels of observation provide a different ‘system’

=
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A
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© 2013 Encyclopaedia Britannica, Inc.
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nitrogen-
fixing
bacteria
in root

nodules

nitrogen-
fixing
bacteria
in soil

decomposers
(bacteria and fungi)

\ ammonification

© 2011 Encyclopaedia Britannica, Inc.

mmm Human activities

s Natural activities

nitrification
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Biogeochemical Cycle

o A cyclical flow of an elements between the living and
nonliving parts of the biosphere

e (Carbon cycle
e Nitrogen cycle
* Phosphorus cycle

o Water cycle

e “In order for the living components of a
major ecosystem (e.g., a lake or a forest) to survive, all
the chemical elements that make up living cells must be
recycled continuously.”
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Processes of the atmosphere

e Ashort-, mid-, or long-term processes in the atmosphere
that determines presence of elements and energetic
resources for life processes

Waggoner, P. E. (2020). Climate. In Encyclopedia Britannica. https.//
www.britannica.com/science/climate-meteorology

e Weather (short-term)
e Season (mid-term)

o Climate (long-term)
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Systemic typology of
natural nonhuman
stakeholders

i Single Organism

I Single species collective
i Multispecies collective
iv  Life Process

Vv Living system

vi  Biogeochemical Cycle

vii  Process of the atmosphere
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Systemic typology of
natural nonhuman
stakeholders

W

Vi

Vil

Single Organism

Single species collective

Multispecies collective

Life Process

Living system

Biogeochemical Cycle

Process of the atmosphere
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o Key distinct variations rather than precise, definite, mutually
exclusive or universal categories

A mental model for making sense of the complexity when
working with natural nonhuman stakeholders
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Systemic typology of
natural nonhuman
stakeholders

o Key distinct variations rather than precise, definite, mutually

i Single Organism

exclusive or universal categories

I Single species collective

A mental model for making sense of the complexity when

i Multispecies collective

working with natural nonhuman stakeholders

iv  Life Process
v Living system * Leavesroom for other categories
vi  Biogeochemical Cycle

vii  Process of the atmosphere

Type Y ?
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Systemic typology of
natural nonhuman
stakeholders
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Vi

Vil

Single Organism
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Life Process

Living system

Biogeochemical Cycle
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Type Y ?
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One entity
Several
systemic stakeholder

types
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The garden = a living system
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Bacterial disease =

multispecies collective

oA

&

’;; z
A

£ SR

IJ':

o &/

)

N B

"f
Rotting cherries =

Life process

W AN ,r’ ;
) ; %)f‘\"l’r:\ ;

op ~}& #

Y Yoss %5

P s
3

: o ‘J\v.‘,._

) '

’( \
1 ‘:
b

~ Emilija Veselova & idil Gaziulusoy
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

Sustainable Design
Research Group




Bacterial disease =
multispecies collective

/ .
/
g-
2
VA 4

14 . .
£

; i’,../wq A

Rotting cherries = |
Life process .

Leaves that do
photosynthesis =

|

2

ife Process

¥ '. ‘ : % 4 w ?’
'y A" " ;? )
N A"c‘, EA:‘:iQ‘ “;\n \

A M‘Q e b Fials

" N
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

3
]
L

Emilija Veselova & idil Gaziulusoy

Sustainable Design
Research Group




Bacterial disease =
multispecies collective

/ .
/
g-
2
VA 4

14 . .
£

; i’,../wq A

Rotting cherries =

Life process
» Leaves that do

photosynthesis =
Life Process

+ carbon cycle
+ oxygen cycle

¥ '. ‘ : % 4 w ?’
'y A" " ;? )
N A"c‘, EA:‘:iQ‘ “;\n \

A M‘Q e b Fials

" N
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

3
]
L

Emilija Veselova & idil Gaziulusoy

Sustainable Design
Research Group




14 . ,
4

f

Rotting cherries =

—

Life process
Leaves that do

photosynthesis =
Life Process

+ carbon cycle
+ oxygen cycle

\
h W \ ‘.\ H
N 'y 3

)

'Lic ens on the trunk =

| e Multispecies collective
s &N - LW i L UL KR T

Emilija Veselova & idil Gaziulusoy

" N
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

Sustainable Design
Research Group




g’ ’
. ! e el
Bacterial disease = afie)
multispecies collective

N

by
."I. », 3
WAy S A 4
A »‘u" ./ i, NN Ao &
\ Y l ol | e 3

‘/”’, : ! %
4' ﬁ : .
LK /

v
{

Rotting cherries =

—

Life process
Leaves that do

photosynthesis =
Life Process

+ carbon cycle - Multispecies collective E_38

i

+ oxygen cycle

L)

IS |

I Lichens on the trunk =

, | e T Multispecies collective §
3N S B . 0 LG o RS,

Emilija Veselova & idil Gaziulusoy

" N
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

Sustainable Design
Research Group




/ ‘ 'R
l"v // 3 » ' / X
/ - '
D ﬂ “ P S
| 4 /‘"- ‘ ’ 4 ‘ Ly p ¢

multispecies collective

Bacterial disease =

.

y:

4 1573 s el g L ; = y
4 1 I i b LF o5 ¥ y
ALY T f X 2.2 “ 7 ’ E
o = . SEL . '
. >4 2 X A . :
R A2 J ral T - e ’ /
v 2 T v . ] ’ N s ¢
v, . R 7 N b /7 o $
g > I g2 - i - 5
ab G e -
- e 4 . ’ : :
v /2 7 A -3 & o
(A ' / - SV — P N,
- 4 L 4 Y4wis 2 L g 5 s

v
{

Rotting cherries =

Life process -

/ & 2
P IR
7 A b+ Wetd
F; MR, A .
P oy .
) - > > <
5 *ﬂ > kA s >
A ( % Wy VR .
LR NEXIREL -
ik i \ Y
At a e f
N Y

Leaves thatdo LR i g

A

photosynthesis =
Life Process
+ carbon cycle = + nitrogen fixation

e |
\!

+ oxygen cycle X + Nitrogen cycle

(‘ ) VAR Y \ . ..
Lichens on the trunk =

, | e T Multispecies collective §
Emilija Veselova & idil Gaziulusoy

" N
b g NODUS When a tree is also a multispecies collective, a photosynthesis process and a carbon cycle
%4 RSDI10, 4.11.2021

Sustainable Design
Research Group




One entity = several systemic stakeholder types

Observable
entities

Systemic
types Single Process of the

of natural organism ST atmosphere

nonhuman e

stakeholders S——N éMultispeciesé system Life | - )
~ Single-species = collective |  process Biogeochemical |

collective . cycle
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One entity = several systemic stakeholder types

Observable
entities

Systemic

lypes :
of natural  0Organism T atmosphere

nonhuman e

stakeholders S L éMultispeciesé system Life | . )
~ Single-species = collective | process | | Bilogeochemical

Single Process of the

collective . cycle
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One entity = several systemic stakeholder types

e a technological
entity

Observable \ .\
,}&;74“‘
7 ~

types Single TypeY Process of the
of natural organism _______________________________________________________________ atmosphere |

nonhuman S YT v Living . SUF O NN L

stakeholders pr— ¢ ...................... Multlspemes system Life ............. ......................... ¢ |
Single-species ~ collective | pProcess gBlogeochemlcalg

collective e cycle
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e a technological
\ entity
e » “\‘A
entities
N NANED S

Systemic types  Single Process of the -
of natural organism S S— ~ atmosphere
nonhuman | PR A Livvin T N "T L

stakeholders ¢ ___________________________________ _ Multispecies | | rste ngl e | O ¢ ......................................
~ Single-species . | collective | |  process ~ Biogeochemical -
collective o ST e cycle

* a paradigmatic shift from a fragmented, reductionist view of stakeholders in

design processes to one which acknowledges and works with systemic
complexity

* Mapping the visible entities then tracing back the systemic stakeholders.

e Requires transdisciplinary development integrating knowledge from varied
scientific disciplines and non-academic actors
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