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Past

Where i1s the Past ?
Can we visit i1t?



Present

Where i1s the Past ?
Can we visit i1t?

Here
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Four Key Questions to Study Futures

(D Can we predict the future? Earthquakes, March 11,2011
Lehman Shock, Sept. 15, 2008
Weather Forecasting: Chaos

@ Can we know the future? Scenario Analysis of Multiple Futures

@ Can we control the future? Self-organizing Complex Systems

@ Can we influence the Future? _




What are Futures Studies ? o
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Futures Seminars in Awaji Island

Renewing Communities as
Sustainable Global Village
Aug. 16 — 19, 1993 SUSTAINABLE

GLOBAL COMMUNITIES
INTHE
INFORMATION AGE

Visions from Futures Studies

Edited by Kaoru Yamaguchi 1 9 9 6



What are Futures Studies ?

Five Inseparable Fields of Studies

Wisdom and Self-Awareness Studies
Keys: Enlightenment, Meditation, Well-being

Future-Oriented Methodological Studies
Keys: Non-linear Modeling and Simulations

Human-Nature Interface Studies
Keys: Natural Farming, Sustainable Environment

Human-Technology Interface
Keys: Renewable Energies, High Technologies

Inter-Human Networking Studies
Keys: Network Economies, Diversified Cultures












Missing Fields of Studies
Mind Culture

Model Paradigm

Nature Environ-
ment

Tech- Develop-
nology ment

Economy



Missing Fields of Studies

Mind Culture
Model Paradigm
(Climate Nature Environ-
Change) ment
(Social (Electronic Tech- Develop-
Media) Money) nology ment
(Local (Money) (Sustainable (Solar Economy

Community) Taiwan) Energy)



ISSUES AND CHALLENGES

by Institute for Physical Planning & Information

Sustainable development of national land is vital for a country’s long-
term peace and stability and for its people’s happiness and well-being.
Future planning issues, including international relationship, social
problems, nature conservation, economy growth and effective
governance, will require further research and policy implementation.

World Society Nature Economy Governance
. Knowledge-based
Globalization Population aging Climate change economy
| - Declining birth rate September 21 Servi i ati
Cross-strait relations Now imgmigrants (1999) earthquake ervice economy organization, legal
Regional cooperation , Innovalue governance, facilities,
_ _ ' Unemployment rate Debris flows Internetization
Financial tsunami Wealth gap Floods and information

Industrial clusters

Try FOCAS Dynamics Analysis!
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at 1s dystem Dynamics

(19 ° »
Renaissance man

Prof. Jay Forrester
1918 — 2016 (aged 98)

Michelangelo
1475 - 1564
Architect
Sculptor
Painter

Leonardo de Vinci
1452 - 1519

Artist, Mathematician
Engineer, Doctor



at 1s System Dynamics"
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at 1s System Dynamics
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Renaissance man

RS o efficient, more applicable to a world of
increasing complexity, and more
compatible with a unity in life.

System dynamics provides a foundation underlying all
subjects. When that foundation is mastered, an
individual will have mobility to move from field to field.

- Keynote Address for Systems Thinking and Dynamic Modeling
Conference for K-12 Education, June 27-29, 1994, at Concord
Academy Concord, MA, USA -



The 27th International Conference of the System Dynamics Society
(Program by Thread)
Albuquerque, New Mexico, USA
July 26 — 30, 2009

You can see the Forrest (whole) for the Trees (parts)!

* Business

e Challenges of Terrorism
& Military

e Economics

e Education (K-12)

* Energy & Resources

e Environment & Ecology

e Health Policy

e Information Science

* Infrastructure & Resiliency
* Methodology in SD
* Operations Management
& Supply Chains
* Organization
* Psychology
* Public Policy
* Strategy
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THE LIMITS

GROWI'

The headline-making report on the immi etglb\d tefcg
humanity—and what we can do b ut it bef

of the most important doc gl -A rh ylWIs
The New York Times

©

DONELLA H. MEADOWS/DENNIS L. MEADOWS
JPRGEN RANDERS/WILLIAM W. BEHRENS III
A

SECOND EDITION
Revised

(1972)

(1991)

L This book was published by the
three original authors of "The
Limits to Growth” in preparation
for the twentieth anniversary of the

book’s publication. The model is
called WORLD3-91.

BEYOND

CONFRONTING GLOBAL COLLAPSE

THE

Sequel to the international bestseller THE LIMITS TO GROWTH

DONELLA H MEADOWS, DENNIS L MEADOWS, JORGEN RANDERS

By Chelsea Green Publishing Company



Beyond the Limits (1991)
—WORLD3-91:Standard Run -
State of the World

10 B Person
4e+012 Vegequiv kg/year
4e+012 $/year
2 B Pollution unit
le+012 Resource unit

5B Person
2e+t012 Vegequiv kg/year
2¢+012  $/year
1 B Pollution unit
500 B Resource unit
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LIMITS 0 Resource unit ‘
1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100
- Time (year)

............................................

population : Current Person
food : Current Veg equiv kg/year
industrial output : Current $/yea
Persistent Pollution : Current '
Nonrenewable Resources : Current
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Limits To Growth (2004)
— The 30-Year Update —

L This book was published by the
three original authors of ”The
Limits to Growth” as the 30-year

update of the. The previous model
World3-91is renamed World 3.

Limits to Growth

The 30-Year Update

Prof. Dennis Meadows at the 23rd SD
Conference, Boston, USA, July 25-29
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R Limits To Growth (2004)
— World3-03: 10 Scenarios -
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“Modeling Long-Term Sustainability” |

Sustainability as Reproducibility

(D Physical Reproducibility
Keys: Investment and
Capital Depreciation,
Non-renewable Resources
(@ Social Reproducibility

Keys: Consumption and
Population

® Ecological Reproducibility

Keys: Sink(Garbage & Wastes)
and Source(Regeneration)

HAEAK M2 > 5 —

Handbook of Sustainable 2016
Development Planning

Studies in Modelling and
Decision Support

Edited by M.A. Quaddus  M.A.B. Siddique

Chapter 4
Edward Elgar Publishing, 2013



Modeling Long-Term Sustainability

(D Physical Reproducibility
Keys: Investment and
Capital Depreciation,
Non-renewable Resources

Macro Growth Model

1400 machine
400 food/Year

1050 machine
300 food/Year

700 machine
200 food/Year

350 machine
100 food/Year

=)

machine
0 food/Year

2001 2005 2009 2013 2017 2021 2025

Time (Year)
Capital : run 4 4 4 4 1 4 4 +  machine
"Output (Income)" : run 2 2 2 2 2 2 food/Year
Consumption : run 3 3 3 3 3 3 3 food/Year

Investment : run food/Year

Initial Capital

Co=—X
AN

Capital

Investment

Consumption

Marginal Propensity
to Consume

Output (Income)

\/}

Capital-Output Ratio



Modeling Long-Term Sustainability

(D Physical Reproducibility

Keys: Investment and Initial Capital
Capital Depreciation,
Non-renewable Resources (" ——x P Capital X
Investment Depreciation
MACRO MODEL k
2000 machine .
450  food/Year ' Saving Depreciation Rate
1000 ton 5 / \
, R Consumption Output (Income) Capital-Output Ratio
1000 machine X W— Capital-Output
225 food/Year Y Ratio Table
500 ton 8 Q
W
; L N\ N\ . I%%%ﬁ%%e Initial
3 Marginal
S~ . / Non-Renewable
3 i Propensity to R
. esources
0 machine ) 4 ‘ Consume
0 food/Year ) 4 ) y - i /
0 ton ) N Non-Renewable
2001 2026 2052 2077 2102 Q< ray Resources
Time (Year) Raw Material Input
Capital : Current 4 4 4 4 4 4 machine
"Output (Income)" : Current 2 2 2 2 2-  food/Year
Consumption : Current 3 3 3 3 3 3 food/Year
Investment : Current 4 4 4 4 4 food/Year

"Non-Renewable Resources" : Current -5 5 5 5 5 ton



| Assets | | Liabilities |

<Sales Revenue>

Accounts
) Payable
Accounts <Wages> Payment .
Receivable Receipts <Operating <Raw Materials>
Expenses> Debts (Short Money
<Non-Operating Cash / <Non-Operating & Long
, 3 Expenses> i
Revenues <Loans> Deposits <Dividends> <p[ heome Reimbursement Term) Loans
Taxes>
Fixed Assets | | Shareholders' Equity |
e (Propety
Plant & D iati
PP&E Equipment) epre<?,.1a ton
<New Purchase B Capital Stock
Issues of : New Issues
Shares> of Shares

Prices

Mone <Expenses>

Inventories <> <Cost of Goods
(Raw Materials, —X Sold>
Goods in #’Q Cost of Goods Sales
. Process, . - Sold Revenue
Production Finished goods) Shipment g — Income )
Sales & . From <Operating
aes e Operati Expenses>
Marketing \> Operating Interest and ons
Research & Expenses Dividend Income Earnings
Development ; Retained Bef(()ir? Interest
Raw Materials Wages General & Earnings an Tr;iome

Administrative Q#

Non-Operating
Expenses

2
Non-Operating
Revenues <Non-Operating

<Debts (Short &
Interest Expenses>

Long Term)> —p Payment

Rates
Income
Taxes

Dividends Mone

Mone

<Income Taxes>




Solar Panel Moaelmg

- Accounting System Dynamics -

Month

4

10

11

12

Generation

121

169

230

264

267

207

270

265

228

208

173

154




<Solar Loan>

<Subsidy>

<Revenues by

Electricity
Sales>

- Accounting System Dynamics -

"

yay
Cash Inflow

Assets Liabilities
“Solar 44— LoanPeriod
Investment> Monthly
/ Redemption
Net Cash Flow <Subsidy>
Generator
Price
Q‘ > Debt < VAN Q
Cash Outflow Debt Solar Loan
Redemption
- Cash .
. Subsidy
<Generator Eg u1t y
Price>
% ) Solar Cell
Solar Generator
Investment
Equity
- s o
Interest g R yay oy
P t evenues
aymen ) t%,l .
eScale(;ﬁy ¥ <Electricity
V\Generation>
Interest Rate Price
Months Total

Revenues




Madel

Electricity
{ieneration

Zimulations

- Accounting System Dynamics -

0: Sanyo (1995) 3Kw
1: Sharp 3Kw

2: Panasoric 4Kw

Net Cash Flow :

Time {(Month}

L] L] 1

4

4

4
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) 1 85 169
Time (Month) - Time (Month)
Cash :run  se—— Eqmty:nm. - Tantsl | inm  + + + + + +  Yen
Debt:run ————= Ceenerator Price -run. ——1 Revenues by Edaricaty Sales | ran —S i YenMonth
Net Cash Flow ,
(-
20, 000 10 50
L
= 10,000 ]
=
10 30
““% 0  “Prce (parchmEr
=
2
-10, 000 Lt
] 1
-20, 000 Teaic for sale
1 37 Y3 109 145 181 217

Swiich
[
1™ 3Mm
Real Generatar Price
L__F
0 2M
Subsaly
L__F
0 240
Loan Period
[
0 .05
— I;terest Rate
L__F
0 J
Diepreciation Hate




In Conclusion:

For A Better Future
out of the Fragmented World-View

Use your Brain
(FOCAS Dynamics)

Use your Computer
(System Dynamics)



