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1. Prequel: Boston 1970

A CUSTOMER-PRODUCER-EMPLOYMENT CASE STUDY

* MIT Sloan School of
Management

* System Dynamics
1. Developing causal loop diagram
2. Building mathematical model
3. Simulating via computer

* Domains
* Industrial dynamics
* Urban dynamics

Figure 17-5 Subdivisions of the model, interconnections, and sections where described.

214

Jay W. Forrester: Industrial Dynamics
CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs
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1. Prequel: Boston 1970

Simulations of the World Model

- * Club of Rome
: * World Model Simulations

(EOME N s * Five main sectors
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l”';'i; FRACTION REMAINI
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1. Population

2. Industrial output
3. Pollution
e T Tl 4. Food production

1900
1950
2000
2050
2100

NRFR
.

Non-renewable resources

Figure 7-7 Run 7-6A: World3 reference run
This is the World3 reference run, to be compared with the sensitivity and . .
policy tests that follow. Both population POP and industrial output per [ ] I I r T l e h O rI ZO n . 1 9 O O - 2 1 O O
capita IOPC grow beyond inable levels and subseq ly decline. The .
cause of their decline is traceable to the depletion of nonrenewable re-

sources. Runs 7-6B and 7-6C illustrate the mechanisms that force popula-
tion POP and industrial output per capita IOPC to decline.

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs



1. Prequel: Boston 1970

CC-AT 2026

A report for The CLUB OF ROME’s project
on the predicament of mankind

LIMITS
LY

GROWTH

B

* The results are still valid!

* The method shows the power of
* Expertise from various domains
» Systems dynamics as lingua franca
* Process oriented

* Counter-intuitive behavior of
complex non-linear systems with
closed loops

Landing page: https://bit.ly/fab26-sdgs
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2. Sustainable Development Goals (SDGs

CC-AT 2026

United Nations Aresion

g@ General Assembly i auiian

Seventieth session
Agenda items 15 and 116

Resolution adopted by the General Assembly on 25 September 2015

Iwithout reference to a Main Committee (4/70/L.1)]

T0/1. Transforming our world: the 2030 Agenda for
Sustainable Development

The General Assembly

Adopts the following outcome document of the United Nations summit for the
adoption of the post-2015 development agenda:

Transforming our world: the 2030 Agenda for Sustainable
Development

Preamble

This Agenda is a plan of action for people, planet and prosperity. It also seeks
to strengthen mniversal peace in larger freedom. We recognize that eradicating
poverty in all its forms and dimensions, including extreme poverty, is the greatest

global challenge and an P g1 for

All countries and all acting in will
implement this plan. We are resolved to free the human race from the tyranny of
poverty and want and to heal and secure our planet. We are determined to take the
bold and transformative steps which are urgently needed to shift the world on to a
sustainable and resilient path. As we embark on this collective journey, we pledge
that no one will be left behind.

The 17 Sustainable Development Goals and 169 targets which we are
announcing today demonstrate the scale and ambition of this new universal Agenda
They seek to build on the Millennium Development Goals and complete what they
did not achieve. They seek to realize the human rights of all and to achieve gender
equality and the empowerment of all women and girls They are intezrated and
wndivisible and balance the three dimensions of sustainable development: the
economic, social and environmental

The Goals and targets will stimulate action over the next 15 years in areas of
critical importance for bumanity and the planet

15.16301 ()

Why?
* Qutcome of worldwide bottom-up process

What?
* Goals 17, Targets 169, Indicators 242+

When?
e 2016 - 2030

Who?
* Agreed by all 193 UN member states

Responsible?
* Implementation by national governments

Costs?
* Required budgets: trillions of USS a year

Bottom line:
e LEAVE NO ONE BEHIND

Landing page: https://bit.ly/fab26-sdgs
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9.¢ Significantly increase access to
information and communications
technology and strive to provide universal
and affordable access to the Internet in
least developed countries by 2020

9.b Support domestic technology
development, research and innovation in
developing countries, including by
ensuring a conducive policy environment
for, inter alia, industrial diversification and
value addition to commodities

9.a Facilitate sustainable and resilient
infrastructure development in developing
countries through enhanced financial,
technological and technical support to
African countries, least developed
countries, landlocked developing
countries and small island developing
States 18

&

9.5 Enhance scientific research, upgrade
the technological capabilities of industrial
sectors in all countries, in particular
developing countries, including, by 2030,
encouraging innovation and substantially
increasing the number of research and
development workers per 1 million
pecple and public and private research
and development spending

9. Build resilient
infrastructure,
promote inclusive
and sustainable
industrialisation, and
foster innovation

—

Bl o1 Develop quality, reliable, sustainable

and resilient infrastructure, including
regional and transborder infrastructure, to
support economic development and
human well-being, with a focus on
affordable and equitable access for all

J

.

-

Landing page: https://bit.ly/fab26-sdgs

9.2 Promaote inclusive and sustainable
industrialization and, by 2030, significantly
raise industry’s share of employment and
gross domestic product, in line with
national circumstances, and double its
share in least developed countries

9.3 Increase the access of small-scale
industrial and other enterprises, in
particular in developing countries, to
financial services, including affordable
credit, and their integration into value
chains and markets

L.

9.4 By 2030, upgrade infrastructure and
retrofit industries to make them
sustainable, with increased resource-use
efficiency and greater adoption of clean
and environmentally sound technologies
and industrial processes, with all countries
taking action in accordance with their
respective capabilities

11



2. Sustainable Development Goals (SDGS)

SDR 2025

Overall score

Legend
Click on a country to see its performance.
® >80
. 70-80
© 60-70
50 - 60
<50
Information unavailable

Description

The overall score measures the total
progress towards achieving all 17 SDGs.
The score can be interpreted as a
percentage of SDG achievement. A score of
100 indicates that all SDGs have been
achieved.

CC-AT 2026
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3. Designing Reality

* Fablabs and SDGs

 Social justification of fablabs
requires social impact; self
expression is not enough

* SDG implementers need fablabs

* Fablabs have a lot to offer

* Fab network presence in many
countries

Neil Gershenfeld
Alan Gershenfeld

Joel Cutcher-Gershénfeld

* Loosely interconnected, common
values, locally grounded

How to Survive and Thrive in the ¢ DEVE|OpIng SO|Ut|0ns In Its DNA

Third Digital Revolution




World: Fablab Density by Country

Legend: red: no fablabs, orange: no criteria met, yellow: one criterion met, green: both criteria met
Criteria: no. of fablabs per mil inhabitants >1.0 and/or no. of fablabs per 10,000 km2 area > 1.0

World: fablabs: 2,626; countries: 250; retrieved: 2026-02-28
Sources: fablabs.io; countries: Wikipedia/iso-3166; geodata: naturalearth and geonames
CC-AT2026 CC-BY 4.0 2026 - Global Working Gratip Falitabs and’ UN 'Siistdimable Development Goals (SDGs)
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4. Fablab SDG Profiles

( - * A Fablab SDG Profile is a fablabs
WE N - o e Taishote Ji preferred selection of 2-4 SDGs
Fablab Status: Active ‘ (O Ut Of 1 7)

Fablab Type: Regular Fablab |
Enity: Fablab_| * Actual (fabnetdata 2026-02-28):
. — “| - Fablabs 2626
i:_i:: Continent South America ° Fab SDG Proﬂles 598 = 23%
:il Fablab SDG Profile SDG-04-07-09-17
|;] - SDG-04 - Quality education
(=] - sDG-07 - Affordable and clean energy
|__:| - 5DG-09 - Industry, innovation and infrastructure
l£| -SDG-17 - Partnerships for the goals
. |i=| Global SDG Profile Peers 6 y

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs 17



4. Fablab SDG Profiles

World: SDGs Prevalence in Fablab SDG Profiles
UN Sustainable Development Goals (SDGs):

Quality education:

Industry, innovation and infrastructure:
Sustainable cities and communities:
Responsible consumption and production:
Gender equality:

Decent work and economic growth:
Affordable and clean energy:

Partnerships for the goals:
Good health and well-being:

Climate action:

Reduced inequalities:
Clean water and sanitation:
Life on land:

Zero hunger:

No poverty:

Life below water:
Peace, justice and strong institutions:

World: fablabs: 2,626; fablab sdg profiles: N = 598

04 N 3%
09 I 64%
114 38%

12 I 38%

05 I 32%

08 I 27 %

07 - 15%

17 I 15%

03 I 14%

13 11%

10 -l 9%

06 M 4%

15 M 4%

02 413%

01 3%

14 4 2%

16 2%

(= 23 %); Fabnetdata retrieved: 2026-02-28

Note: A Fablab SDG Profile is a Fablab's preferred selection of 2-4 SDGs (out of 17)
CC-BY 2026 - Global Working Group Fablabs and UN Sustainable Development Goals (SDGs)

CC-AT 2026

World: Fablab SDG Profiles:
SDG Co-occurrence Network
(data retrieved: 2025-12-01)

Landing page: https://bit.ly/fab26-sdgs
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4. Fablab SDG Profiles

SDG Status by Country

Austria
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spain
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Tunisia

United Arab Emirates

United Kingdom

United States of America

Ay
ti,

Sustainable

CC-AT 2026 ™

Information
unavailable

SDG

Major 1

[ Significant Challenges

)

challenges

remain remain

challenges I

 Heatmap derived from SDG
Index Report 2025
* Lines are countries
e Columns are SDG01-17

e Color = “heat”
* Green is best
* Red is worst

| remain |Lar1diﬂg“p ge: https://bit.ly/fab26-sdgs

19



4. Fablab SDG Profiles

Fablab Status by Country
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* Heatmap canvas re-used

 BLUE = Fablab SDG Profile
prevalences
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4. Fablab SDG Profiles

Fablab Status where SDG has code RED by Country

* Heatmap canvas re-used

;*‘5 ;"; g ° RED = Fablab SDG PrOf”e

prevalences for countries where

- g
& A ¢ £ s
F i
s 4 s ¢ & F 74 s P
£ ;i 77 A B S A A S S A
& § § F F & 5 f £ £
& & -4 & & & & & & &
B & & & S & ¥
Austria T T T T
Belgiu 1 | |
8hutan
Balivia H
Brazil
Bulgaria
canada
chile
Colombi
ta |

code = RED

aaaaa

* Fablab A in country B: as you

wwwww

have SDG N in your profile AND

mmmmm

your country has code = RED for

mmmmm

SDG N, you could have most

ssssss

impact by focusing on SDG N

CC-AT 2026

Fablab
SDG
Prevalence

4 L F
§ ¥ §
Ky S A A A A A &
d‘g‘ sf ,3’} ;ﬁk g s
~{ 0% I I 0-25% I I 25-50 1’ I 50-7#3#&0.thp51//bit.|y/fab26-5dg5
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4. Fablab SDG Profiles

Fablab Status where SDG has code GREEN by Country

* Heatmap canvas re-used

/ ; f" -§' ’ ?F 9 ;"é ;f fff f; g f ; jsf ‘fb «* f*‘ .
Lol d sl 2000 L2 22 2« GREEN = Fablab SDG Profile
- prevalences for countries where
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== ——————————— e Fablab A in country B: as you
= E= — have SDG N in your profile AND

== your country has code = GREEN
Ee==— for SDG N, you could be of

mmmmm

,,,,,,,, — = valuable support for other
e fablabs in countries with code =

meica
> " = N R : & s N M s > & ¢
A I | FA S A T A A § §F & & & F
: N § £ § & 3§ Fy & o s N S 3 &
o o & S & & & & & g §F F ¥ ¥ & &
& & F & ¥ & F s & ¥ o &
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& F

A

- g y
CC-AT 2026 "o _{ - }‘_{ - }‘_{ . }‘_{ WS;ar’QIQ% psggg:}ﬂtps://bit.|y/fab26—sdgs
Prevalence
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5. Calling Fab Network

CC-AT 2026

- /
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Tuuuusnamns . F

Suppose:

The island of Borneo, described as "a green jewel in the blue sea,"
has all of a sudden been beset with a multitude of seemingly
unrelated problems. The villagers have begun dying of bubonic
plague, the roofs of their huts have begun crashing down, and
there are swarms of dead fish washing up on the banks of their
rivers!

Picture left: Thunderbirds and Sustainability;
temporary exhibition at Miraikan, National Museum
of Emerging Science and Innovation, Tokyo, Japan
during FAB8 Conference Yokohama, 2012
(coincidence?)

Landing page: https://bit.ly/fab26-sdgs 24
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GOOD HEALTH
AND WELL-BEING

4

[ Bubonic Plague ]

1 1 SUSTAINABLE CITIES
AND COMMUNITIES

N

[ Falling Roof Beams ]

The Bubonic Plague,

Falling Roof Beams,
Dead Fish

1 4 lBIIEFIFOW WATER

|
[ Dead Fish ]

Landing page: https://bit.ly/fab26-sdgs
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GODD HEALTH
ANDWELL-BEING

4

82 Fablab SDG Profiles

\ ,

|

[ The Bubonic Plague

FAB CARE

STORAGE
b o
& WheRe THERE Is No DocTor =8
avillage health care handbook =

Metal
9 J * sleeves to
keep out

rats

CC-AT 2026 Landing page: https://bit.ly/fabP6 s8igs 1




ﬂlSlﬁ.ll'llAﬂlH}ITES
ﬁHDBlllIHUHIIIES

210 Fablab SDG Profiles

r

e |
| Falling Roof Beams ]

FAB CITY NETWORK ]

Incarrect ridge beam instaliation

-
rat nest
fitiagr
Insact nost
correct installation
=

CC-AT 2026 Landing page: https://bit.|

s

K s
Giv‘od&fbgm
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14 lﬂlEFlEI]'o'u' WATER

\

16 Fablab SDG Profiles

.

|

FAB OCEAN?

{ Dead Fish

|

WIRELESS NETWORKING
INTHE DEVELOPING WORLD

Make: voua

Charkes Plait and Fradril Jansson

Encyclopedia of
Electronic
Components

Sensors

Landing page: https://bit.ly/fab26-sdgs
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5. Calling Fab Network

THIS WAY:

* Ad hoc solutions
e Symptom control
* Silo thinking

HOW ABOUT THIS WAY
* Inclusion of local expertise

* Inclusion of a variety of
disciplines (domain knowledge)

 Systems view, stocks and flows
e Structural solutions

* Qualitative model

* System Dynamics

e Gaming/Simulation



dying from malari Population

spraying DDT running off

dying from bubonic plague

rat inmigration rate Population

DOT sprayed into huts

CC-AT 2(@ Powered by
isee systems, inc.

DOTin Something interesting
Rivers happened next...
Fish
in River
0OTin ~
Huts A
DOT into roaches

Landing page: https://bit.ly/fab26-sdgs
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6. Impact-by-design

[ Inputs l D Activities J [> Outputs [> QOutcomes [j‘>
The financial, human and material resources used in a
Inputs programme or policy. For example, training materials produced.
The immediate effects of programme/policy activities, or the
direct products or deliverables of programme/policy activities.
Outputs |-, example, the number of vaccines administered.
The likely or achieved short-term and medium-term effects of a
Outcomes |programma or policy’s outputs, such as a change in vaccination
levels or key behaviours.
Positive and negative, primary and secondary long-term effects
produced by a development intervention, directly or indirectly,
Impact intended or unintended. (OECD-DAC definition, 2010)
CC-AT 2026

umpit e The SDG targets describe the

intended impact

* Within the scope of a
neighborhood, a city, a region, a
country

* The best way to realize this
impact is start your planning
with it: impact-by-design

Landing page: https://bit.ly/fab26-sdgs 32



6. Impact-by-design

Start with a SDG target . . .
. . Identify all required Identify necessary
Impact-by design and determine the scope
. outcomes outputs
(city, ..., country)

]—[ Activities ]—[ Inputs ]

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs
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6. Impact-by-design

f ) [ ) Example

4 QUALITY 4.4 By 2030, substantially increase the
EDUCATION

QUALTY DECENT WORK AND
EDUCATION ECONOMIC GROWTH

Siveiopmn GO ’ALS

i | af

li number of youth and adults who have

relevant skills, including technical and

17 e 9
@ \!!| ' vocational skills, for employment,
Awareness decent jobs and entrepreneurship
Pre-Awareness . 2 Alignment Action
\ J . ) ) Accountability

Fablabs and SDGs is a process passing various “maturity” stages. Fablabs decide themselves how they
develop and at what speed. The last stage is “Accountability”; it implies committed to impact, which is
accomplished by impact-by-design.

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs 34
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/. Power to the Network!

‘UJ ‘ 1 | * Understanding our world

e ] * Perhaps a small step for a tech
nerd, but a giant leap for those
who've never worked with

AAB 2.0 Tl computers before. Keep it up!
ovire g ] * Find a balance between planned
| operations and unexpected
opportunities

=% &

q Canadi =

Zaplab, Canada LEAF, final meeting Klaaskreek,
Suriname, 2026

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs 36
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3davia.jpg
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3fronteiras.jpg

2188mk,jpg
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3dcriarfablab.pn
g

%

4labfablabvalled

ellamaseno.png

12355DesigndUF
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3ddruck.jpg
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S5, * Developing solutions

o e Start generating ideas for SDG
S — target related projects

uhressen.jpg

@

13fablabbelo.jpg

AALTO
FABLAB

aaltofablab.jpg

Landing page: https://bit.ly/fab26-sdgs
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/. Power to the Network!

Chart of the Sendai Framework for Disaster Risk Reduction
2015-2030

Scope and purpose

The present framework will apply to the risk of small-scale and large-scale, frequent and
infrequent, sudden and slow-onset disastars, caused by natural or manmade hazards as wail
2s related environmental, technological and biological hazards and risks,

It aims ta guide the mult-hazard management of disaster risk in
development ac all levels as well as within and across all sectors

Expected outcome

The substantial reduction of disaster risk and losses in lives, livelihoods and health and in
the economic, physical, social, cultural and envirenmental assets of persans, businesses,
communities and countries

Pravent naw and reduce existing disaster risk through the implementation of integrated and

inclusive sconomic, structural, legal, social, health, cultural, educational, environmental,

technological, political and institutional measures that prevent and reduce hazard exposure

and vulnerability to disaster, increase preparedness for response and recovery, and thus
strengthen resilienc

Suamasvaiy ncvesce
= rsiny ot

nz boca) csster rsn

f

There i & nees fo fscused action within and azross ectors by States atcal, natonal regana and global levels i th falowing four prionty areas
Priority 1 Priority 2. Priority 3
! e s Cran e o

T
i marwens f nnarebily,

storct maponasiey
Eetcon e

CC-AT 2026

* Changing our world

* Go forth and multiply your
organization, not time 2, but
times 50!

Landing page: https://bit.ly/fab26-sdgs
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/. Power to the Network!

Bl Recommendation:
Q! ! Q@_@ QQP * Give Fab Futures three pillars:
* Understandig our world
our world solutions our world
4 * Developing solutions
[  Changing our world

( Systems Thinking --> System Dynamics --> Gaming/Simulation )

I e Add Systems Thinking = System
Dynamics =2 Gaming/Simulation

| to its foundation courses

[ Fab Futures ]

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs 39



Thank You!

These slides plus references and links will be added to
our landing page at

https://bit.ly/fab26-sdgs

Global Working Group “Fab Labs and UN Sustainable Development Goals (SDGs)”

Pieter van der Hijden (coordinator) (The Netherlands & Suriname), Antonjo de Jesus Anaya Hernandez

(Mexico), Enrico Bassi (Italy), Adriana Cabrera (Germany), Vaneza Caycho Nuflo (Peru), Nagwa EINwish

(UAE), Neville Govender (South Africa), Ted Hung (Taiwans, Arundhati Jadhav (India), Beno Juarez (Peruy,

Olivia Kotsifa (Greece), Yogesh Kulkarni (India), Noksy Letsoalo (South Africa), Lucia Lucas (Spain), Jean-
Baptiste Natali (New Zealand)

CC-AT 2026 Landing page: https://bit.ly/fab26-sdgs 40



