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The Six Cities of the M-NEX project
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The Population of the 6 Cities (1950-2020)
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(Data source: the work bank)
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The social characteristics of the 6 cities

Percentage Catholic or brought up Catholic Annals of GIS 21(3):1-15

http://detroitenv.org/environment-land-water-
infrastructure/ Industrial Land in 5km SA2, Greater 

Sydney Commission

House
Apartment
Commercial
Industry
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Challenges to apply the nexus approach in urban design

• Long list of scientific nexus research but less practice 
• FEW nexus, wicked problems (scales, sectors, actors, …)
• No one solution fits to all. Solutions are context-dependent (nature, 

development stage, policy, culture and religions etc.)

• Many quantitative and qualitative analysis to the past and 
present, less future-oriented solutions

• Cities change all the time. Problems won’t be solved by the same 
method when we made them.

• Gaps between the call for project and implementation for 
Interdisciplinary and transdisciplinary engagement

• Nexus is a jargon difficult for stakeholders to understand
• Lack of tools for communications

6



M-NEX Design-led nexus approach

Nexus Principles

Invest to sustain ecosystem 
services

Create more with less 
resources 

Accelerate access, 
integrating the poorest

Mobilize FEW resources from 
rooftop to farmland and grey fields

Deliver alternative solutions to 
policy and market

Moveable Nexus principles

Integrate technology/ knowledge in 
traditional and  new farming

Design Solutions

Visualize ecosystem services for 
FEW & green infrastructure

Design urban agriculture in 
urban redevelopment

Redesign urban food life with 
less CO2 emissions

（Yan and Roggema, 2019) 7



M-NEX, the Design-led nexus Approach

KO︓Kick-off
SP: Strategic Plan
FSP: Final Strategy Plan
wiki1〜6: incremental M-Nex platform by wiki-like
ICT tools.

WP.1 Project management
WP.2 Design Platform
WP.3 Evaluation Platform
WP.4 Participation Platform
WP.5 Living Labs
WP5.1 Belfast, UK
WP5.2 Doha, Qatar
WP5.3 Detroit, USA
WP5.4 Sydney, Australia
WP5.5 Tokyo, Japan
WP5.6 Amsterdam, Netherlands

Note:

By using design workshops as Integrator at the 6 living labs, 1) to harvest knowledge of urban FEW nexus in
various contexts, 2) to explore integrated solutions with design language, 3) to engage stakeholders with visual
communication tools.
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M-NEX Design Workshops in a row

M-NEX Consortium Kick-off: Sydney
[2018.05.12 – 2018.05.16 M-NEX Design Workshop: Belfast

[2018-10.08-2018.10.12]
M-NEX Design Workshop: Qatar
[19.02.22 – 19.02.28]

M-NEX Design Workshop: Detroit 
[19.06.30 – 19.07.05]

M-NEX Design Workshop: Sydney
[19.11.02 – 19.11.09] M-NEX Design Workshop: 

Groningen
[2020.03.02 – 2020.03.06]

+ Living Lab 
activities with 
stakeholders

M-NEX Design Workshop: 
Amsterdam (virtual) [20.10.03 –
20.10.5]

M-NEX Design Workshop: Tokyo 
(virtual) [21.02.08 – 21.02.10]
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UK Team, Design food factory (Aquaponic system)
Greg Keeffe Professor of Architecture + Urbanism School of Natural and Built Environment Queens University Belfast.
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Building Neighborhood



Urban Farming in Arid Climate
QU Team, Design the Self-cooling Greenhouse and Applied in University Campus
Sami Sayady, Professor, Center for Sustainable Development, Qatar University.
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Urban Agriculture in the Post-industrial City
UM Team, Design the Urban Farm (Vegetable Factory on ground and under ground in Neighborhood)
Geoffrey, Thün, Professor of Architecture, University of Mechigan
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Sydney Team, New development (Food industrial park, the new int’l airport, Sydney)
Roggema, Rob and Monti, Stewart 
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DU Team, Develop FEW print and apply to Redevelopment Project in the Harbor Area
Andy van den Dobbelsteen, Professor, The Delft University of Technology.
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M-NEX Evaluation Tool−FEWprint
Measuring CO2 reduction by design solutions in food, electricity, thermal, mobility, water, waste as carbon footprint.
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Food, Energy & Water carbon footprint
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Population:

Households:
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368

Scenario comparison: 
Status-quo vs. Future scenario

Select pre-set years:
Present, 2030, 2050 or 2080

FEWprint: 
Calculate shares of CO2 emission
Where it lies the potential for improvement?
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Solar panel

Electricity
Ene·Farm: electricity production 

and waste heat collectionElectricity

Hot water

Water tank

Water

City gas

Hydrogen station 

H2

Electricity supply in case of emergency

Waste

Battery

Food

Electricity

Energy management 
system 

Family garden

watering

Kitchen waste: compost

THE SYSTEM OF A HOME FEW NEXUS FARM

Tokyo Team ―FEW Nexus FARM in Suburban, Tokyo
Wanglin Yan, Professor, Keio University
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A detached house with FEW Nexus FARM
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Building Neighborhood

Tokyo Team―FEW Nexus FARM in Suburban, Tokyo
Wanglin Yan, Professor, Keio University



Design

Results: Design as a learning process for the development of M-NEX method

Kick-off, Sydney

1st WS, Belfast

2nd WS, Doha

3rd WS, Detroit

4th WS, Sydney

5th WS, Groningen

6th WS, Amsterdam

7th WS, Tokyo

2018.05 2018.10 2019.02 2019.07 2019.11 2020.03 2020.10 2021.2

WS style

Site visiting

Politics

Participation

Living Lab

Actors

Urban 
Farming

AquaponicsTechnology

Social trouble Food embargo

Engagement

FEWprint

Post-industrial

Mapping

Evaluation

Actor Network

New growth

M-NEX Platform

New Food 
Nexus

Training

Dietary table

Food indus. 
park

Urban 
Access

Urban 
renewal

Visualisation

FEW tower

FEW nexus farm

Circulation

Adaptive city

Generalizing

Design method

Green house

ResilienceRedevelopment

Plant factory FEW systems

Mobility

Urban systemsGeomorphology

Fundamental 
factors

Demography
(Religions/Races)

Climate
(Arid)

Building forms

Concept

Conference

Plasticine

Principles Multi-scale FEW as a commonsNature basedArea as KPI Effectiveness/
Efficiency

Food as entry
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Discussion-1:
Design solution is an integrator to bridge to gaps in supply/demand and access/waste of FEW in cities.

Topography(DEM）

Household

Watershed

Typologizing Baseline

Land use

Social scape

Town scape

Landform

Water scape

Energy scape

Local food systems

FEW-print

Agri scape

U
rban and R

egion
Architecture Buildings

Demand

Smart City?
Eco City?
Circular City?
Resilient City?
Green Infrastructure

Supply

Evaluation

Access

Future Design

Compact City?

FEW as Ecosystem 
Services
Nexus Principles
• Invest on nature
• Create more with less
• Deliver to all

Nature-based Design and technology
• Urban agriculture
• Renewable energy
• Permeable surface
• …

Food life

Less CO2
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Discussion-2
Design is a non-linear process

Exploration Iteration Communication 

1

2

3

First encounter

Site visit

Design definition

4

Hypothetical what if’s

5
6

11

10

9

8

7 13

12

Design the ultimate

Instant FEWprint

Design integration

Detailed FEWprint

Integrated design Final FEWprint

Plasticine exercise

Visualisation and mapping

Reporting and presentation 

E E

E

E

M-Nex Methodology

Hypothetic 
What-ifs
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The design-led nexus approach can be generalized as the interation of the three phases.



Discussion-3:
Design must be supported by scientific knowledge and technologies.

Hypothetic 
What-ifs
(Scenarios)

M-NEX Platform is developed as design support toolkits

Design Method ParticipationEvaluation Tools

BaselineTypologizing Practice
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Exploration Iteration Communication

Evaluate (FEWprint)

Site visiting

Design definition

Visualisation

Presentation

Design
the ultimate

Design
integrationIntegrated 

Design

RequestsMapping

Political Vision

G
A

P analysis



Design Support Platform for Carbon Neutral and Sustainable Cities

M-NEX through Food-Energy-Water Nexus 
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Design Support Platform for Carbon Neutral and Sustainable Cities
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Conclusions
• Achievements of the M-NEX project:
ØNew research style through participatory design workshops at the living labs for 

the integration of knowledge, technology, and engagement.
ØThe FEWprint tool to visualize the effect of urban design through the lens of 

FEW.
ØThe design support platform M-NEX for iterative process of  design, evaluation 

and communication. 

• Future works
ØTheoretic development for Urban Nexus Science.
ØOutreach of the M-NEX platform in urban design practice.
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