Flourishing
Foodvalley

Pattern language as a co-design method to approach the transition
towards circular agricultural systems in a hybrid landscape.
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Foodvalley, the Netherlands

agricultural land
natural areas
recreational areas
urban areas

N
25 km

[ Voluwe

Utrechtse Heuvelrug
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Regional network organization

National government

Provinces of Utrecht & Gelderland
Water authority Valley & Veluwe
Municipalities (8)

Knowlegde institutes (e.g. WUR)

Agri-food businesses (e.g. Arla & Campina)

0 10 km
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Urgent societal challenges
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urban development

Il. problem



Nitrogen crisis

Veluwe
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Natura 2000

A network of protected areas covering Europe’s most
valuable and threatened species and habitats.

Natura 2000

|25 km
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Urban activities vs. agricultural activities
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Urban activities vs. agricultural activities
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Causes

Continuous cost reductions & focus on efficiency:
scaling up, intensive (monocultural) land — use and the

use of artificial fertilization

(Melkvee, 2018)

° Artificial fertilizer & pesticides

(Siebe Swart, 2020)

@ Ammonia

@ Greenhouse gas

manure livestock
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Result

Resource depletion and scarcity, overexploitation of land, and

fragmentation and degradation of ecosystems.
Exacerbated by climate change (extreme drought and flooding).
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(de Eemskrant, 2020)

Il. problem



ncentration 012/ 088
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Spatial concentration 013/ 088
climate change
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Top region agri-food in 2030
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What does circularity mean? 015/ 088

‘ Circularity refers to an alternative production,
distribution, and consumption model’

Z

4 3 O
g

W W

recycling circularity

linear
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Conceptualization circularity

ReSOLVE framework

Preserve and enhance natural capital
by controlling finite stocks and

balancing renewable resource flows
ReSOLVE levers: regenerate, virtualise,
exchange

RENEWABLES FINITE MATERIALS

Regenerate Substitute materials Virtualise Restore
Renewables flow management Stock management

Optimise resource
yields by circulating
products, components
and materials in

use at the highest
utility at all times in
both technical and
biological cycles
ReSOLVE levers:
regenerate, share,
optimise, loop

Foster system effectiveness by

revealing and designing out negative
externalities

(Ellen MacArthur Foundation, 2015)

N

Parts manufacturer

Biochemical l ‘

feedstock Product manufacturer

Biosphere l ‘

Service provider

ir'g/collection’

Regeneration

Biogas

Collection Collection

Extraction of
biochemical
feedstock?

) MINIMISE SYSTEMIC LEAKAGE
AND NEGATIVE EXTERNALITIES
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Industrial & commercial focus

Focus on businesses (industrial

and commercial) rather than more
comprehensive strategies to manage
resources.

REDUSES
NATUURLIJK BEHEER
14INNOVATION +
+
PRIMIUM

REPURPOSE

LIVING LAB
CIRCULAIR T,
GEMEENTE CIRCULAIR =

+

INGENIEUR MET VERHAAL -
* REGIO FOODVALLEY
+
3
& By
GROENE CIRKELS |
- +
AGRODOME

(Foodvalley, 2020) 0 20 km
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Territorial approach

The knowledge gap concerns insufficient (theoretical) knowledge on a territorial
approach regarding circularity. Making it difficult to incorporate circular goals in
large-scale regional strategies and designs.

territory territory

research & design

The territory can be used to connect circular development
strategies to ecosystem, landscape or territorial assets, in
order to improve the region regenerative capacity.

018 /088

Ill. knowledge gap



Landscape reflecting old agricultural system...
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Ill. knowledge gap



Landscape reflecting new circular system...
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What does the territorial circularity approach need?

Ill. knowledge gap



Socio - ecological metabolism
‘methaphor that compares the built environment to a cell’

A way to examine the current material and energy flows in territory,
and how this is shaped by various social and economic forces.

Degraded territory Foodvalley

RESOURCES
(INPUT)
understand 2 = .
/ g = » APPROPRIATION
.~ CIRCULATION )

. -
TRANSFORMATION

r
» CONSUMPTION
LI

EXCRETION

- 7

NATURE

WASTES
(OUTPUT)

(reprinted from Molina & Toledo, 2018, p.64)

Territorial circularity approach

inform

021 / 088

IV. theory



Participatory transition management

(Roorda et al., 2014; Rotmans et al., 2010)

A way to manage the transition to circular agricultural systems that
facilitates collaborative visioning, learning & experimenting

Territorial circularity approach <

(De Gelderlander, 2021) (De Gelderlander, 2021)

Regenerative territory
Foodvalley
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How to reconfigure the territory of the Foodvalley region, to facilitate
regenerative circular developments, using a co - creation method?

1. What possible synergies and closed loops can be identified in the current socio-
ecological metabolism to increase the Foodvalley region’s regenerative capacity?

2. Which circular agriculture patterns are necessary to harvest the possible
synergies and closed cycles in the socio - ecological metabolism of the region?

3. What strategy can be used to facilitate co-creation in circular developments, in
the agricultural sector of the Foodvalley region?

4. How can the implementation of the circular approach in the Foodvalley region
be evaluated in order to formulate policy recommendation as well as further

theoretical studies?
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Systemic design

systems
thinking

design
thinking

(Ospina, 2015)

research define the
stakeholders system

Foodvalley
& agri - food

map the choose ideate prototype
system leverage point solutions solutions
| e —
Socio - ecological Pattern language
metabolism
RQ 1 RQ2

test

evaluate
results

Participatory
transition
management

RQ3 & RQ4
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research
stakeholders

define the
system

map the

system

choose
leverage point

ideate
solutions

prototype
solutions

test

evaluate
results

(Ospina, 2015)
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Agri-food chain

Quantification, not their relation with the territory (spatial, social &

ecological context)

artificial
fertilizers

1.000 ton

food import

D NL

export

consumers

arable farming 35.000 ton
__15ton & horticulture
1500 ha
fertilizers e
12.000 ton
20.000 ton grassland
1 million i -
16.500 ha grazing Distribution and
- ] LT 30,000 ton) processing
pesticides N .
‘ 300.000 animals
{__ 400 ton 3.5 million
1.200 ton —
cattle feed 0
8.000ton  agriculture 60.000 ton
2.5 million  intensive
a 11.000 ha ton  livestock farming food industry
— F
9.500.000 animals ¢  Ureee-
import animal
feed
manure
processing
antibiotics 45.000 ton
1.300 million doses
J

inside Foodvalley

outside Foodvalley

< 45.000 ton ‘NPK fractie’

in manure

(based on: KPMG, 2019; Metabolic, 2017)

o high import

focus animal
proteins

foodvalley

h waste

processing

350.000 ton

e large output of
residual flows
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Appropriation

urban areas

nature

agricultural land

livestock farming

0 | 15 km

intensive livestock farming

compa- surface
nies areas

intensive livestock

extensive livestock

mixed livestock
B arable farming

(adapted from Regio Foodvalley, 2019)

extensive livestock farming

financial
scale
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Transformation

urban areas

nature
agricultural land

pmmmm———

[

| N

10 km

processing of crops, vegetables and fruit
® \holesale of agricultural raw materials and live animals
® manufacture of food and beverages
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Circulation & consumption

urban areas

nature
agricultural land

0 10 km

@® supermarkets
horeca
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Dynamics 030/ 088

produce
animal feed

import and I processed food

export fertilizers, antibiotics, manure
water
transport indside /

Bl ener
outside the region d

waste

natural landscapes

appropriation transformation, circulation & circulation &
landscapes excretion landscapes consumption landscapes

VL. systemic design - map system



Social network - employement

00
o 30 % 37 %
food related works mthe food
@ businesses sector
(2]
o ®
(Christelijke Hogeschool Ede, 2020; Foodvalley, 2019)
(3]
@
(4 2 1 ] o0
° o
urban areas ® Knowledge food (e.g. Wageningen campus) Trade of food
nature ® Supply animal feed @® Food services
agricultural land Processing of food (e.g. Arla Foods) (O Transport of food
N
0 | 110 km
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Environmental impact

urban areas 0-500 kg NH3 / year
nature ® 500-3000 kg NH3/year
agricultural land ® > 3000 kg NH3 / year
N
0 | 110 km

Understand how environmental impact of
resource use mechanisms is shaped by social &
economic forces (e.g. actors and governance).

And the relation between resource use and their
spatial dimension / underlying infrastructures.
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research
stakeholders

define the
system

map the
system

choose

leverage point

ideate
solutions

prototype
solutions

test

evaluate
results

(Ospina, 2015)
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Leverage point

(Meadows, 1999)

A place in the system where a finely tuned, strategic intervention
lasting change, creating positive ripple effects that spread.

—
_\l/
7N
e
~_/
A
o
S

Constant, parameters, number

Buffer sizes

Negative feedback loops

Information flows

Structure of the system

Mindset / paradigm

is capable of creating

x O
X
I x
(@]

Material stock & flows

Relative delays

Positive feedback loops

Rules of the system

Goals of the system

€ © & © w

Power to see the paradigm
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Leverage impact

(Ehrlichman, 2021; Meadows, 1999)

Most design interventions are
based on these leverage points

These leverage points have a higher
transformative capacity,
but these are harder to design for
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RQ1:
Possible synergies and closed loops
to increase regenerative capacity

Current system has certain leverage I
points, where strategic interventions

can help to increase the regenerative
capacity of the region.

O x , e s
x:[_m Use substitute for artificial fertilizer

_______

_______

Main land-use type

arable farming
extensive livestock farming

intensive livestock farming
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Leverage points have different order [Il Territorial approach (socio - ecological
of effectiveness, and therefore a metabolism) helps to determine
differing transformative impact suitability for strategic intervention

(where, which actors)

Nitrogen deposition

low deposition
medium deposition
B high deposition

+ Suitability strategic intervention

VI. systemic design



research
stakeholders

define the
system

map the
system

choose
leverage point

ideate

solutions

prototype
solutions

test

evaluate
results

(Ospina, 2015)
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Circular agriculture... 038 / 088

Uses (raw) materials and resources efficiently and Current system
carefully. Renewables are preferred. l

Has a closed balance (no waste). Priority to .
Leverage points

localizing and shortening chains (reduce, re-use,
recycle). N

Operates on the basis of renewable energy and is
CO2 neutral.

Handles the available land/water available with

care. Preserves and protects biodiversity Design solutions

Is resilient and adaptive to changing conditions

COSRPOCE

Offers fair value creation and working conditions. G(:;Is
Protects human well-being and health, and is T
accessible to all. Desired system

VL. systemic design - ideate solutions



research
stakeholders

define the
system

map the
system

choose
leverage point

ideate
solutions

prototype

solutions

test

evaluate
results

(Ospina, 2015)
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Pattern language

‘Patterns involve a generic set of ingredients and
possible solutions, translatable to a wide range of
conditions. (Alexander et al., 1976)

Breaks down complexity into easily understood ‘blocks
of knowledge!

YAN
A/
PAN PAN PAN

A set of requirements -
organised hierarchically

(adapted from: Hausleitner, 2021)

education & development|

—

re - use of manure T

I

circular agriculture |

renewable energy T >
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transparancy |

biological control |

Represented in a network of solutions
you can start anywhere!

o new farming techniques|
infrastructure |

VI. systemic design - prototype solutions



Development of patterns - scenarios

agro - industrial
optimize system, diminish externalities

reflections

agro - ecological
transform system, avoid externalities
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reflections
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Structure pattern 042/ 088

1. Five scales of actions

BP.4 DEVELOPMENT HIN G
(1] & EDUCATION © ’ T = transcalar

9 0] P = program / principle
HYPOTHESIS O F =farm _— micro
Training centers are required to facilitate education, knowledge 0
sharing, and the development of relevant skills. e N = network _— meso
Q R = region _— macro

2. Title of pattern

3. The colors refer to the three different types of
actions defined to achieve circulairty.

® Blue = systemic circularity

e Green = territorial circularity
® Red = promoting circularity
RELATED PATTERNS 4. Hypothesis of what patterns implies

© 7173 R1.R2R7NIF2,F3 -
5. Representative image

6. Related patterns, indicates connection to other
patterns.

VI. systemic design - prototype solutions



Systemic change 043 / 088

HMR.1 LOCAL FOOD I
ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS
T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

VL. systemic design - prototype solutions



Social condition

ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS
T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

HMR.1 LOCAL FOOD I

FOOD CHAIN

HYPOTHESIS
Trar in envil tal, ic, and social processes aids in the
development of trust and of food p ion, while also ishing a

foundation for business interaction and collaboration in the agri-food chain.

RELATED PATTERNS
T2,R.1,R2,N.1,P1,P2,P3,P4

HT1 TRANSPARENCY I

044 / 088
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Space as a mediator

045 / 088

LOCAL FOOD I

BLURRING N

HT.I

TRANSPARENCY I

ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

BOUNDARY

HYPOTHESIS

In the hybrid landscape, the transition zones between different functions are an
ideal space for agri-food businesses and supporting services that aid in the circular
transition. Furthermore, people may begin to appreciate and protect their natural
ecosystem as a result of a meaningful connection.

FOOD CHAIN

HYPOTHESIS

Trar in envil tal, and social processes aids in the
development of trust and of food p ion, while also ishing a
foundation for business interaction and collaboration in the agri-food chain.

RELATED PATTERNS
T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

RELATED PATTERNS
T1,T2,R.1,R2,R3,N2 P1

RELATED PATTERNS
T2,R.1,R2,N.1,P1,P2,P3,P4

VL. systemic design - prototype solutions



Scales of action

T
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BT TRANSPARENCY M|
FOOD CHAIN

BT2 LANDSCAPE |
AWARENESS

T3 RESILIENT m—
ECOSYSTEM

Bra FRUGAL I
FRESHWATER

BT5 INFILTRATION M
&STORAGE

ET6 FRAME
BIODIVERSITY

BT7 NATURE-  E—
INCLUSIVE
CRAFTMANSHIP

e
N

L5

ET8 DIVERSE
TENURE MODELS

Ti0
OF WASTE (WATER)

BT EFFICIENT  m—
0GISTICS

BTi2 DATAIS
ESSENTI

1AL

BT13 MULTI SCALAR
INFRASTRUCTURE

BT14 BIO-BASED
VALORISATION

<

[T16 CLOSING OF

CYCLES

X
\

BTz soiLis  m—
SACRED

<

T8 COLLABORATING M
TECHNOLOGIES

4.©

BRI LOCALFOOD M
omy

BR2 THINKAS ——
GION

WR3 PLACE
CONDITIONS
(N

BR4 ECOLOGICAL M
ETWO!

P +
o

BRS5 ROBUST
WATERSYSTEM

BR6 DECENTRALIZED M
OUR

LooPS

.§,~9

£

BR7 ADOPTING CLEAN mu{
ARMING
TECHNIQUES

o
o

B

BRS ENERGYMIX M

WRo zoNING
FUNCTIONS

NI BLURRING

JN3 PRODUCTIVE I

N4 IMPORTANT M
NODES

ENS5 LoGisTICS &

EN6 HUBWASTE

N7 PROCESSING &

BN ADD NATIVE —

Eno vALUE  —

N0 vARYING  I—

§

~
<4
W

FARMING

55>

\

BOUNDARY LANDSCAPES STORAGE HUB MANAGEMENT PACKAGING HUB LANDSCAPE RESIDUAL uNITSiZES
ELEMENTS FLows
/@ M’ /Q/é) //l\ ¢ ¢ 3
R ||| || | < -
EF1 EMPTY [F2 NATURE- EEE— [EF.4 BIOLOGICAL [EF5 croP [EF.6 MONITORING [F.7 PRODUCE ANIMAL BN jEF.8 LAND
sPacE INCLUSIVE onR RoTATION ND & WATER FEED OWN FARM SHARING

WP ARTIFACTS I
s!

WPz FARMERS —E—
MARKET

BP3 Cco-oPERATION M|
TOURISM

>
QY

WP.4 DEVELOPMENT N
UCATION

EPs ADDECOSYSTEM M
RVICES

Pl
&;a

EPs WET
CULTIVATION

<
N

Bp7 GREEN  EE—
BUFFERS

EP8 NATURAL
PURIFYING BANKS

WP HERB-RICH -
GRASSLAND

[P0 SHRUBS, HEDGE- I
ROWS & SINGLES £

P11 PRECISION  I—
FARMING

BP12 AGRO
FORES

TRY

BPiz soLar  E—
SHARING

P14 cuLTivATING I
RESOURCES

%

P15 EXTENSIVE E—
STOCK
FARMING

JPi6 STRIP
CROPP!
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Two groups of patterns are too far apart in scale
(reprinted from Salingaros, 2000, p.156)
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Scales of action 047 / 088

HMR.1 LOCAL FOOD I
ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS
T1,T.11,R2,R.3,R.6,R.9,N.1,N.3, N.4, N.9, P4

Higher level pattern (reprinted from
Salingaros, 2000, p.156)

VL. systemic design - prototype solutions



Scales of action

HMR.1 LOCAL FOOD I
ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS
T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

T1 TRANSPARENCY i L

FOOD CHAIN

HYPOTHESIS

Transparency in environmental, economic, and social processes aids in the
development of trust and acceptance of food production, while also establishing a
foundation for business interaction and collaboration in the agri-food chain.

T.2 LANDSCAPE
AWARENESS

HYPOTHESIS

The landscape must be allowed to develop, butits characteristics must be preserved
and even enhanced where possible. Enhance regional landscape character and
advocate for site-appropriate land use to promote landscape awareness and
diversity.

RELATED PATTERNS
T2,R1,R2,N.1,P1,P2,P3, P4

RELATED PATTERNS
T3,R1,N.1,N.2, F2, P1,P3

048 / 088
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Scales of action 049 / 088

LT.I TRANSPARENCY i hT.Z LANDSCAPE i
. R _l LO CAL Foo D _ FOOD CHAIN AWARENESS

HYPOTHESIS HYPOTHESIS

Tansparency n environmenial, economic, and sodal processes aids i the The landscape must bo allowed 1o develop, but s charactristcs must bo

doveiopment of st and acoepiance of foad producion, whie also ostablshing & preserved and oven onhancod whero possibe. Ennance rogonal landscapo

our character and advocate for she-appropiate land Use 1o promote landscape
awareness and dversiy.

>
HYPOTHESIS '

Local loops shorten the distances food and resources travel. Reducing the distances 2
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.
RELATED PATTERNS RELATED PATTERNS
T2,R1.R2. NP1 P2, P2 P4 Ta.RLNAN2 P2, P1. PO

LN.I BLURRING i LN.Z RECREATIONAL i LF.I EMPTY ﬁ

BOUNDARY ROUTE SPACE

HYPOTHESIS HYPOTHESIS HYPOTHESIS

In the hybrid landscape, the transition zones between difirent functions are an

y tiand,
deal space for agri-lood businesses and supporting Services that aid n the circular everyone to meet and sacialize, run events, exercise, and enjoy nature. spaces that can
ransition. Furthermore, people may begin 1o appreciate and protect their natural

tom as a result of a meaningful connection.

RELATED PATTERNS
T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

RELATED PATTERNS RELATED PATTERNS RELATED PATTERNS
T1,T2,R1,R2,R3, N2 P1 T1,T2,7T3,R3, R4, N1, P1.P3 T3,R.3,R.9,N10,F8, PS5

VL. systemic design - prototype solutions



Scales of action

HYPOTHESIS

RELATED PATTERNS

HMR.1 LOCAL FOOD I
ECONOMY

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

T1,T.11,R.2,R.3,R.6,R.9,N.1,N.3,N.4,N.9, P4

ET1 TRANSPARENCY i

FOOD CHAIN

HT.2 LANDSCAPE i

AWARENESS

BOUNDARY

ROUTE

SPACE

LN.I BLURRING i LN.Z RECREATIONAL i LF.I EMPTY ﬁ

& KIOSKS

HYPOTHESIS

MARKET

HYPOTHESIS

na relaonsp betueen

RELATED PATTERNS
THT2 TS T A2 N N2

RELATED PATTERNS
THRILAZ RGN FLPS

TOURISM

HYPOTHESIS

consciousl 2 a osulof acoloursm actvies.

"RELATED PATTERNS
T T2 T8 TS A2 AN N2 F1,FS

LP.I ARTIFACTS d LP.Z FARMERS d LP.S CO - OPERATION i LPA DEVELOPMENT i

& EDUCATION

HYPOTHESIS

Traiing ceters are reqred t fc
dovelpmant of olovant il for 2

RELATED PATTERNS.
THLTARLAZ RINLF2FS
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Connected framework

HR.1 LOCALFOOD N
ECONOMY

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS
T1,T.11,R2,R.3, R.6,R9, N.1,N.3, N4, N9, P4

8

Hierarchical connections patterns
(reprinted from Salingaros, 2000, p.156)
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Connected framework 052 / 088

hn.z THINK AS i Ln.s PLACE i Ln.e DECENTRALIZED d
.R_] LOCAL FOOD _ A REGION CONDITIONS RESOURCE LOOPS

HYPOTHESIS HYPOTHESIS HYPOTHESIS
Unique allances and ideas are formed at the regional level by conneciing the location's characteristics, particularly the Gircularty of flows on a regional scale s dependent on decentralized Infastructure.
enterpising actors and various disciplines, alowing for the best use of local Tho stato of tho subsuriace, or along the groon and biue notworks, as well as and local logistics. Infrastructure for grey and black water treatment, energy
i used to accommodate the. at toms Rt

specifcsinregional collaboraton. roads and raiays. These unique Gircumslances can be uset
appropriate agri-food-reated activies. (producton, processing, distributon, etc), maerals, generated energy. and cleaned water can all be used in novel ways
whils prosoruing the ecosystom to reduce reliance on primary raw materials while also alleviating environmental

P

2

HYPOTHESIS

Local loops shorten the distances food and resources travel. Reducing the distances
between production sites, processing and packaging, distribution and storage,
retail, re-use and recovery, and pack to production. Contributing to regional-scale
circularity and a close connection between consumer & producers.

RELATED PATTERNS RELATED PATTERNS RELATED PATTERNS
T1,T8,R1,R7A9, N1, P4 T2,T8,T12,R1,R2,A7,A9, N4, P4, PS TH0.T12,T18,T14, A1, R2, N3, N4, N9, P4

LN.3 PRODUCTIVE i LNA IMPORTANT d

LANDSCAPES NODES

HYPOTHESIS HYPOTHESIS
Agriculural production benefts from being near relevant infrastructure, processing
of renewable energy on a local | region scale. bs,logistics hubs and good access to distribution networks.

<
5%,
L g
w3 -
RELATED PATTERNS
T1,T.11,R.2,R.3,R.6, R.9, N.1, N.3, N.4, N.9, P4
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RQ2:

Circular agriculture patterns that harvest the synergies &

closed cycles

I Consist of several scales of actions

Il Consist of higher - level and lower - level patterns

Il Build one connected framework (language), connections exist both on the same levels, and across levels

IV Help to render facets of circularity (e.q. social & systemic) to the territory by addressing required spatial conditions

{s
L4

Two groups of patterns are too far apart
in scale (reprinted from Salingaros, 2000,
p.156)

Higher level pattern
(reprinted from Salingaros, 2000, p.156)

Hierarchical connections patterns
(reprinted from Salingaros, 2000, p.156)
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research
stakeholders

define the
system

map the
system

choose
leverage point

ideate
solutions

prototype
solutions

evaluate
results

(Ospina, 2015)
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Collaboratively

Individually
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Strategy

[ Eem_

Utrechtse Heuverug

[ Ahenen

Achterberg

Blauwe kamer

Bennekom

Wageningse Uiterwaarde
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Priortize patterns > common goals
or vision

Design > with selected patterns

Detailing > with additional patterns

water

grassland / livestock farming
arable farming

natural areas

forest

urbanized areas

elevation lines

\
| 12 km A
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Collaboratively

Individually
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Stakeholder description

Water authority
Vallei en Veluwe

Description

Needs & ambitions

water
flood risk

12 km
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Vision Foodvalley (policy documents)
- circular, healthy & connected

Agriculture transition & short chains

LRJ ADOPTING CLEAN H LR.I LOCAL FOOD i

FARMING
TECHNIQUES

HYPOTHESIS

Organic and low-agri-chemical farming techniques reduce pollution and the indirect
ecological footprint of food.

\?@@¢

ot

= 8

RELATED PATTERNS
T3,T16, TA7 .19, N.9, N.10, F2, F3, F8, P4

ECONOMY

HYPOTHESIS

Local loops contribute to regional-scale circularity by reducing distances from
resource to processing site, distribution, retail, and then to re-use, remanufacture,
material recovery, and back 1o the production cycle.

RELATED PATTERNS
T1,TH1,R2,R3,R6,R9,N.1, N3, N4 N9 P4

Human capital

LT.B DIVERSE i

TENURE MODELS

HYPOTHESIS

A variety of land and property tenure models make agrifood-related businesses
accessible to people based on their financial means and ownership requirements.

RELATED PATTERNS
T15,R.1,R2, R7,N10,F2 F3,F8

Innovation & cluster development

Healthy food & healthy living environment

LT.3 RESILIENT i LN.I BLURRING i

ECOSYSTEM

HYPOTHESIS

All organisms must adapt to their surroundings in order to survive. This entails
adapting to the climatic conditions of the ecosystem in order to survive. By
preserving and improving ecosystems and their biodiversity, the overall resiience
of the ecosystem will be increased.

N
%
%
\\ !
Y]
. [}
1A
RELATED PATTERNS

T2,76,R3,R4,R5 R7 N1, N8, F2, F8, P4, PS5

BOUNDARY

HYPOTHESIS

In the hybrid landscape, the transition zones between different functions are an
ideal space for agrifood businesses and supporting services that aid in the ircular
transition. Furthermore, people may begin to appreciate and protect their natural
ecosystem as a result of a meaningful connection.

RELATED PATTERNS
T1,T2,R1,R2,R3,N2 P1

LPA DEVELOPMENT i

Energy transition

LN.Z‘! PRODUCTIVE i

& EDUCATION

HYPOTHESIS

Training centers are required to facilitate education, knowledge sharing, and the
development of relevant skills for a circular agrifood chain.

o

s .

N I

RELATED PATTERNS
T1,73,R1,R2,R7 N1, F2,F3

LANDSCAPES

HYPOTHESIS

Circular agricultural production in the Foodvalley region necessitates the generation
of renewable energy on a local / regional scale.

<3
920%.,
,0.:,;0
s - ¥

RELATED PATTERNS
T13,R.1,R3,R6,R7,RE,RY,N1O,F1
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Prioritizing patterns

a Priortize patterns > common goals or vision
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Designing with patterns
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Environmental layer

e Design > with selected patterns

LRJ ADOPTING CLEAN d

FARMING
TECHNIQUES

HYPOTHESIS

uuuuuuuuuuuuuuuuuuu

ECOSYSTEM

LT.3 RESILIENT d LR.S ROBUST

WATERSYSTEM
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Environmental layer

e Detailing > with additional patterns

LT.S INFILTRATION i EP.G WET

& STORAGE

vvvvvvvvvvvvvvv

CULTIVATION

i LP.B NATURAL i

PURIFYING BANKS

nnnnnnnnnnnnnnn
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Social layer

EPA DEVELOPMENT i LN.I BLURRING i EN.3 PRODUCTIVE i

& EDUCATION

HYPOTHESIS

T

RELATED PATTERNS.
TATE.R1R2RINIF2 ED

HYPOTHESIS
n

BOUNDARY

RELATED PATTERNS

T2.81.R2,

RaNZ P

LANDSCAPES

HYPOTHESIS

o renwable gy ona focal rogroa e,

’:’0.”'
% -

RELATED PATTERNS.
T49,A1,R3, A6 A7 AS AN, F1

e Design > with selected patterns
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Social layer

e Detailing > with additional patterns
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LPA DEVELOPMENT i

& EDUCATION

EN.1 BLURRING i

BOUNDARY

v -
- M V
3 Z.:,

LN.Z RECREATIONAL i ERA ECOLOGICAL

ROUTE

aaaaaaaaaaaaa

NETWORK

nnnnnnnnnnnnnnn
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Social layer
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LN.Z RECREATIONAL i ERA ECOLOGICAL i

ROUTE

NETWORK
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Social layer 067 / 079

LP.3 CO - OPERATION i LP.Z FARMERS i ET.I TRANSPARENCYA

TOURISM MARKET FOOD CHAIN

8]
‘
Q
RELATED PATTERNS RELATED PATTERNS. RELATED PATTERNS
T4,72.70.145. A2, A3 N1, N2 B, P8 TR R2 AN N 1P T2.R1AZNILRLP2 R P
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Collaboratively

Individually
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Vision

o Design > with selected patterns

R.5
robust
watersystem

R.7
adopting clean
farming tech.

R.1
local food
economy

R.4
ecological
network

F2
nature-inclusive
farming

R.6
decentralized
resource loops
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—* synergize
— > follow - up

—> follow - up related
to synergy
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Design 070 / 088

e Detailing > with additional patterns

e | /™

)
N.8
—> native landscape

elements
~

I

AR
R.4 P.8
ecological ——> | natural purifying

network banks
~——

[

)
F.2

—> | nature - inclusive -

farming

)
N.2

recreational | ]

route
~——

S
R.6 ‘ T.11
decentralized ———> | efficient logistics

resource loops
——
——

N.3
—> | productive ‘f

landscapes

N~————

)
N N.4
important e

nodes
——

P4
education & 6
development
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Zooming in

< |
, E
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Adding patterns

LRA ECOLOGICAL i

NETWORK

HYPOTHESIS

. commniy o cosyem. A SomRGCed E5o9cal O acces e 129

loca and reona coeysons.

RELATED PATTERNS.

EP.IG STRIP
CROPPING

HYPOTHESIS
Strip cropping Is a rewarding farming practice that provides advantages in
addition to increased yields. Strip cropping is a good way to reduce Soil erosion.
Neighboring species that are properly selected have a positive impact on each
other, increasing field productivity as well as underground and above-ground
diversity and biodiversity.

RELATED PATTERNS
T3,T7,T17, R4, R7,N10, F2, F4, F8

LN.B ADD NATIVE i LP.8 NATURAL

LANDSCAPE
ELEMENTS

HYPOTHESIS
Landscape elaments are the slements that make up the landscae. Tha addition
of landscape clements enals, on the one hand, clmate-smart ecosystem

ures, on the other hand, concern the expansion of

exising landscape slements n bot tha countrysid and th cit.

i

©

P

RELATED PATTERNS
T2,78,76, A4, A5, F1.F8,P5, P P10, P12

PURIFYING BANKS

HYPOTHESIS

L proviing food p valuo
the emvionment and landscape. Bocause of the diferences n water heigh, this

RELATED PATTERNS
T2,T3,R4, RS, R, F6, PS, P6, P10

i LF.Z NATURE - i

INCLUSIVE
FARMING

HYPOTHESIS

Naturo-nclusvo agriclturo promotes a resilont food- and ecosystom. Tho i is
o creste systams nat are scologiall-sound and economically viable and do ot
‘oxpot or polta the environmen.

RELATED PATTERNS
T2,T8,T7.T8, 115, 17,18, Re, A7 N10, 8, P4, PS5

P.12 AGRO
FORESTRY

HYPOTHESIS

Agroforestry allows landowners to grow trees and shrubs in conjunction with crop
andlor animal farming systems. Agroforestry can improve agricultural system
resiliency (protect crops, improve nutrient utiization) and mitigate the effects of
climate change (carbon storage).

RELATED PATTERNS
T3,T7,T8,T15,T16, R4, R7, N.8, N.10, 2, F4, F8, P5, PT

P.7 GREEN
BUFFERS

HYPOTHESIS

farming practices.

RELATED PATTERNS
T3,T6,TA7 R4, N8, F1, F2, F4,F8, PS5

Creating natural strips or green buffers along producing land parcels aids the
farm’s maintenance, by allowing natural enemies of diseases and pests to thrive.
It raises farmers' awareness of the importance of the natural environment in their groundwater leve,

P.6 WET
CULTIVATION

HYPOTHESIS

RELATED PATTERNS
T3,T4,T5,T8,R3, RS, F2, 6, P4

Agricultural plots are extensively dewatered to enable agriculture. Wet cutivation
is a form of agriculture that is suitable for use in areas that benefit from a high
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Small scale design

@ Logistics & storage hub

@ Waste management hub

@ Processing & packaging hub

@ Green buffers
@ Natural river banks

@ Nature inclusive farming

Strip cropping &
tourism

e Extensive livestock farming

i

.

A%

n
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Patterns add detail on different scales 074 / 088

P8 F7 P.10
natural purifying producing animal shrgbs, hedgerows
banks feed own farm & singles

R.4
ecological network
P7
F4 P.16
greﬁen biological strip
uffer P15 control cropping
extensive livestock
farming
N.2
recreational
route

s e I o | nA =
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Landscape reflecting current agricultural system
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Landscape reflecting new agricultural system
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Depending on the selection of the patterns,
regenerative circular developments can look like this...

Productive Recreational Green Natural
landscapes route buffers purifying banks

Producing animal
feed own farm

Extensive
livestock farming

®
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Development
& education
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Or like this...

Recreational
route

Green
buffers

Natural
purifying banks

Blurring
Boundary

Agro -
forestry

®
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Co - operation
with tourism
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RQ3:

Strategy to facilitate co - creation
circular developments

Consists of co -creation workshop that use patterns to enable solution oriented dialogue between
private & public parties

Prioritizes certain patterns, according to (common) goals
Connects patterns to existing spatial conditions / structures
Adds detail by incorporating related patterns

The designer can use the results as input to create a design for the area.
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research
stakeholders

define the
system

map the
system

choose
leverage point

ideate
solutions

prototype
solutions

test

evaluate

results

(Ospina, 2015)
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RQ4:
Evaluation circular approach -
- qualitative

Familiar topic(s)?
(1-5)

&
\

P.L > understand the subject
(in relation to the design)?
(1-5)

B 5 - very much
B 4 = somewhat

3 = neutral

2 = not really

1 =not at all

Use P.L before?
(yes - no)

Use P.L. again?
(yes - no)

Bl s

no

Design conclusions:

1. Outline various options in a co-creative process,
allowing discussion of future development options.

2.Take advantage of the location’s existing conditions.

3. Connect different scales. Assign each stakeholder
the appropriate level of action.

4. Connect different functions in a spatial and social
way.

5. Enhance spatial diversity to create synergies.

VL. systemic design - evaluation



RQ4:
Evaluation circular approach -
quantitative

Operates on the basis of renewable
energy and is CO2 neutral.

MN.3 PRODUCTIVE I

HYPOTHESIS
Circular agricultural production in the Foodvalley region necessitates the generation
of renewable energy on a local / regional scale.
230 o
L84
b S< Nd
g o 7

“HOC

RELATED PATTERNS
T.13,R.1,R.3,R.6,R.7, R.8,R.9,N.10, F.1

Indicator

@ 1 wind turbine (400 x 450 m) = 5.3 GWh / year
= 3000 households per year

* 1 wind turbine = 28.000 solar panels (9 ha)
= 20 socecer fields

@ 1 wind turbine = manure from 2.354 cows

@ social impact
@ ecological impact
0 economical impact

VL. systemic design - evaluation



How to reconfigure the territory of the Foodvalley region, to facilitate
regenerative circular developments, using a co - creation method?

- The framework and associated methods can be used to incorporate circularity
into spatial plans for the territory (adressing social, ecological & spatial context).

084 / 088
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How to reconfigure the territory of the Foodvalley region, to facilitate
regenerative circular developments, using a co - creation method?

- Using circular agriculture patterns, which represent strategic design solutions,
that increase the regenerative capacity of the socio - ecological metabolism.

085 / 088

VII. conclusion



How to reconfigure the territory of the Foodvalley region, to facilitate
regenerative circular developments, using a co - creation method?

- Provide space for solution oriented dialogue between stakeholders. By employing
these patterns in a co - creation strategy, that enables patterns to be embedded

in the context of the Foodvalley region.

086 / 088
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How to reconfigure the territory of the Foodvalley region, to facilitate
regenerative circular developments, using a co - creation method?

- The results include input for site - specific regenerative circular developments on
several scales. Needed to continue development after nitrogen crisis.
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Usable for other territories facing similar societal challenges, as patterns identify a
solution to recurring problems, transferable to a wide range of conditions.

Urban designer becomes mediator in the process. When actors are engaged, the
design becomes significantly more valuable.

Designing ‘with’ circularity vs. designing circularity. How can circularity improve both
resource efficiency as well as environmental, spatial and social quality.
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Thank you.
Are there any questions?
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