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Or -"My shocking moments” - Cranfield

UNIVERSITY

by Sp@Clal reporter Peter A”en School of Management

My (very reasonable) starting point
And life is therefore:

e Physics must be right (and Input
me too)

o A Vsystem”is a set of
interacting components,
whose behaviour can be
predicted providing we can
define their behavioural rules,
and their interactions

Output
e All problems can be

understood and “solved” if a
serious attempt is made to
“model” them
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So, here is mechanical model of a Natural System: Cranfield

NIVERSITY

School of Management

Chesapeake Bay Ecosystem

e We look at a major piece of research aimed at
building a “population dynamics” model of the
species interacting in Chesapeake Bay. What
species where there? And who ate how much of
whom??

e Such mathematical models are the most explicit
statement of the “rational”, left-brain way of
understanding the world. And as a physicist I
know that they CANNOT be wrong
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Can Ecosystems be modelled by mechanical, Cranfield

NIVERSITY

SYSte m S eq u a ti O N S ? School of Management

III

o If run, the "model” ecosystem collapses. It does
not adapt and evolve! Reality does!

Run Computer
A Mechanical Systems Model of Interacting Forward down to a few species
Populations — dx/dt = bx(1-x/N) — s1xy....

Computer Model simplifies
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Why is the model NOT reality? =~ &/,

School of Management

o Identifying the assumptions used in writing down
the equations of population dynamics MUST tell us
what REALLY MATTERS!

o Selection between competing food chains is present
- but something is missing that counterbalances
this - microdiversity

e This appears to be what is NOT in the equations.
- Individual diversity, local circumstances and
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Create "KNOWLEDGE" - simplify REALITY to _ranfield

UNIVERSITY

M e C h a N I CS ? chool of Management

Structure??? Structural Change Structural Stability Stationarity
NO LEARNING!!

: Dictionary Take out the detail — the
OmpleXIt Q non-average:
T Posk Modernists Decontextualise
Freedom Self-Organising Fixed Dynamics
Evolutionary Model Chaos Theory,
Model With"Noise” System Dynamics
single trajectory..
Evolutionary:
i i Stati
Ecology, Biology, S Mechanical atics
Economics, Model Equilibrium
Constraints Social Systems, X Model

L7 Spontaneous A

Organisations, changes of Quantit

et al Regime, 5
A:;’:::tri';n Prediction???
>
i A ! i Price
simplicity Assumptions

1 2 3 4 5

Boundary — Classification — average types — average events
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Cranﬁeld

NIVERSITY

Simplicity is contained within Complexity

School of Management

Subjective, narrative “rea"ty”_ ___ Noformal relations.......

N\

Different possible
Systems...

Evolutionary Complex Systems Different possible
rajectories/regimes

A single

Self-Organising Systems :
trajectory

The end point
of that single
trajectory

Synthe
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Cranﬁeld

NIVERSITY
School of Management

We assume that "simpler” =

III

“more genera

Replace actual people by "“simplified” functional
types, with “average” behaviour and interactions.
This is the basis of rational Strategy and Planning.

But it may just be “less true”!!!




Cranfield

UNIVERSITY

School of Management

A Fisheries Example

(My second shocking moment)

Let us look at management, strategy and
knowledge dynamics in a simple example




Three fleets start out from their ports -

Cranﬁeld

NIVERSITY
School of Management

40 Spatial Zones with Cod, Haddock and Pollack stocks
3 Fleets (2 Trawlers, 1 Long-liner)

The Scotian Shelf

e 2

-------

CETTTITLT [TIen Faeets 1 & 2
: II/ ............. A il

--------

....................
| H H H
s

------

---------

32 140
ALL 481

FLEET
| 4051
& £H.80
32 gl.0k
ALL B9.36

PRICE
| 0.50
g 0.4

4 2 0.3
ALL 0.52

LAHD %R

Time
Number of
Boats

ktons of Fish

Value of
Landings

| $/kg of each
fish

ALT UIEK
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Cranﬁeld

You are a Fleet Manager

NIVERSITY

School of Management

e In this example you will decide the strategy of
your fishing fleet.

* You, and the fishermen are profit seeking - but
how is this achieved?

e By catching fish! What behaviour should I
impose on my fleet?
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Cranﬁeld

Fishing Boats trying to catch fish....

NIVERSITY

School of Management

e Each Zone i exerts an attraction on a fishing
boat in zone j - (A;).

e What makes a zone attractive? - High Catch
rates of valuable fish! (Utility U;)

e Boat movements are driven by the response of
skippers to this. (R, Rationality)

A; = Exp{R.(U;)} R = “Rationality” U = Utility

U;; = oZpe(f,f)o(f,0)Z, y(f,i)[Revenue(f)/{1+by(f,)}]
= a2du 'a3d|p
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Cranfield

Attraction of fish for fishermen.... e

School of Management

“R” determines the degree of concentration
of the fleet in high or low value zones!

ALL 481

LAMD %R

PO M BN FLEET
5 5 | 40,51

=i Fleets 1 & 2 : : Brssssanssseens : .| = =880
R | [ eietetodte- S I S : : 3 2006
: : II| : ALL BY9.26
......... : ~ Fish Stocks PFRICE
....... (L S B | B o
: E'"§ preseanes ; SR M- | P E— |

[ALCL 0,53

ALT UIEK FEINT EHD FLH
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The Effect of "R” - the rationality

Cranﬁeld

NIVERSITY
School of Management

Zone 1 Zone 2 10% More Fish
R 100 110|Att(1) Att(2) % Response of Fleet
0,1 1,221403| 1,246077 0,495 0,505 1,00%
0,5| 2,718282( 3,004166| 0,475021| 0,524979 5,00%
1| 7,389056| 9,025013| 0,450166| 0,549834 9,97%
2| 54,59815| 81,45087| 0,401312| 0,598688 19,74%
3| 403,4288| 735,0952( 0,354344| 0,645656 29,13%
4| 2980,958| 6634,244| 0,310026( 0,689974 37,99%
6| 162754,8| 540364,9| 0,231475| 0,768525 53,70%
8| 8886111| 44013194( 0,167982| 0,832018 66,40%

Therefore R acts like the “Internal Rate of return”....

20 April, 2004
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Teach a man how to fish and he will eat forever ? Cranﬁg{ggm

School of Management

How can we be successful ?

8 Fleets
R=.1
R=.5 Stochasts
. . R=1
Go FIShln R=2

R=3

R=4
R=6 Cartesians
R=8

Place your bets!

Knowledge, Ignorance and learning.....
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High R- CARTESIANS, The backbone of Society Cranfield

School of Management

e Their behaviour is focused by present
information. (They only go where they know
there will be high returns)

e They are therefore EFFICIENT, and the high
R will out-compete others in the short term.

 High internal rate of return on fleet actions....
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School of Management

e SPATIAL DECISION NOT FIRMLY BASED

e Not pursuing PROFIT maximally!!!!

e Clearly Stupid, Mad or both!!!
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Cranﬁeld

What does this mean? i

Our simple model of fishermen who
mindlessly seek ONLY profit shows us that
over time this is NOT achieved by seeking

profit but..

by sailing around NOT particularly
seeking profit!!

Optimists who will travel “hopefully”
win over Pessimists who won'’t.
Learning requires exploration...




Implications for Management - Cranfield

School of Management

o It is not the efficient exploitation of
KNOWLEDGE at any moment that wins.

o Itis the LEARNING PROCESS that allows
knowledge to be created and up-dated. This
requires SUB-OPTIMAL behaviour. It requires
MICRO-DIVERSITY.

o It requires social relationships within and
between people - conversations, trust, loyalty,
competition..) as “research clusters”

e There is no single "OPTIMAL" strategy, but
instead an evolving “spectrum” of compatible
strategies — evolved ECOLOGY of behaviours.
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From learning about the resource to learning how Cranfield

NIVERSITY

tO tranSform the Organisation: School of Management

e Evolution of Manufacturing Organisations

e History in terms of the exploratory bundling of practices
that occur in auto-manufacturing organisations
(McKelvey, McCarthy et al.)

e Cladistics of Organisations — history of successive
“invasions” of organizations by new ideas.

e Look at organisational forms as bundles of practices, and
the performance of a bundle depending on the synergy or
conflict of its practices

NEXSUS: work involving Cranfield and Jim Baldwin at Sheffield,
Inst of Mechanical Engineering
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Evolving Dictionary of “practices” - 53 Characteristics

Cranfield

UNIVERSITY

School of Management

Standardisation of Parts

Assembly Time Standards
Assembly line layout

Reduction of Craft Skills
Automation (Machine paced shops)
Pull Production System

Reduction of Lot size

Pull procurement planning

Operator based machine maintenance
Quiality circles

Emloyee innovation prizes

job rotation

large wolume production

mass sub-contracting by sub-bidding
exchange of workers with suppliers
Training through socialisation
Proactive training programmes
Product range reduction
Automation (Machine paced shops)
Multiple sub-contracting

Quality Systems

Quality Philosophy

Open Book Policy with Suppliers
Flexible Multifunctional workforce
set-up time reduction

Kaizen change management

O N O OB WN =

20 April, 2004

TQM sourcing

100% inspection sampling
U-Shape layout

Preventive Maintenance

Individual error correction
Sequential dependency of workers
Line balancing

Team Policy

Toyota verification of assembly line
Groups vs. teams

Job enrichment

Manufacturing cells

Concurrent engineering

ABC Costing

Excess capacity

Flexible automation of product versions
Agile automation for different products
In-Sourceing

Immigrant workforce

Dedicated automation

Division of Labour

Employees are system tools
employees are system developers
product focus

Parallel processing

Dependence on written rules
Further intensification of labour

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

Complex Systems Management

4 of the
possible 53
practices

Page 21



Cranfield

Auto Manufacture: 16 Organisational Forms: ONIVERSITY

School of Management

Ancient Craft System
Standardised craft System
Modern craft System
Neocraft systems

Flexible Manufacturing
Toyota production

Lean producers

Agile producers Are these Structural Attractors?
Just in time

© © N o a0 k~ D=

N
e

Intensive Mass producers

-_—
-_—

European mass producers

-_—
N

Modern Mass Producers

-
Rad

Pseudo lean producers

-_—
s

Fordist Mass producers

-
o

Large Scale producers

N
o

Skilled large Scale producers
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NIVERSITY
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Cranﬁeld

But different new practices interact...

NIVERSITY

School of Management

¢ The 53 CharaCteriStiCS 53x53 Pair Interactions
interact
. ~-M1“.mm’n.; |
e Some are “synergetic” and '”"llll”'l i | 20608
some “conflict” ey ) vt w n TR S020
Al 'MII}\\ h (‘n«n‘ml(" M ,_,"‘ - a002
| . ‘Im.wh" m,, :ummnmmlmll o 5. " oe 02
* Questionnaire (Jim - .L.. 11 e
Baldwin) returned by 70 ; “W L0 R Y
12 =-1.2-1

companies

37

N~
B O

e S0 we can explore possible

Total Positive = 207
structures...

Total Negative = 351
Out of 2809
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Cranfield

Simulating Organisational Change ONIVERSITY

School of Management

[ |Select TB.EXE - FROZEN

. TIME = 16452 ACTIVITY = 178 SYNERGY~IND = COMP-IND = 4.8
Time Ev 14

Test 29 Seed VY Activity of each tupe

Inmov Freq 482
1 2 3 5 6 8 9 18 11 1Z 16 17 18 19 24 26 29 31 35

\
y Landscape of
i Potential

Overall
Peérformance

| ) ‘ I | Total Activity
11 " 1R
1 5 1A 15 zZa zZ5 38 35

48 45 58

53 Possible Practices
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Cranfield

Evolution is to increasing SYNERGY UNIVERSITY

School of Management

e Successive structures :
have greater synergy

7 9 24 2529 33 34 36 37 38 40 4.

||||||||||||

............
8 1112 27 35 49 0
15 23 29

[ - 43 51 -7

e Organisational forms are i

T (-20) dog

T T25
S UC U L £ —-33 g
I |{ I |{I \ £ £ o o +34F S
. 3. $ g 5l 2l 2| &
£ 2 & & el 5| 3 3 o o3¢
2z = & c @ S 4 o 2 w S @
4 S| 2 5] B o a 2 8 o B ]
& O & g o 4 2 - al o g 2| of &
S @ o @ » % Py o o1 & @
I - g g 8 of £ 2 3 §| 2 8
3 - = bl @ o ‘o <
5| g ¢ & 8 B Fl @ = o & 8| 3
sl g 8 8 @ £t g 5 -1 H
I 5 5] 5 B gl & 2 3
&l ol = 5 g 3 E al = [ -3 B T 1

o Key branching leads to

. Synergy per individual
forms that conflict

17 conflicting factors

Page 26

20 April, 2004 Complex Systems Management



Modern Craft - Practices

chool of Management

Next? I Modern Craft
Number of Practices 3
number of Synergetic links 1
R S oot S
Conf lict —
Next? I Skilled Large Scale Producers
Number of Practices 9
number of Synergetic links 5
© Number of Conflict links @ Synergy
Conf lict —
-
L
. o
L
-
L J
-
°
L]
licrosoft QuickBASIC ¥4.5 - FROZEN = ﬂ

Next? I Mass Producers
Number of Practices 15
number of Synergetic links 8

/

Nunber of Conflict links 1 Synergy

frek Live e Microsoft QuickBASIC ¥4.5 - FROZEN
Next? I Modern Mass Producers
Number of Practices 17

Qo nunber of Synergetic links 9
L] Number of Conflict links 1 Sunergy
. Conflict —
-
[
-

/

g

& icrosoft QuickBASIC ¥4.5 - FROZEN ) =10 ﬂ
A4 Next? I Pseudo Lean Producers
Number of Practices 23
number of Synergetic links 17
L] Number of Conflict links 2 Synergy
C Conf lict —

Successive structures . S
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Towards highly co-operative practices:

Cranfield

UNIVERS
School of Management

Nesct? [l Skilled Large Scale Producers

Number of Practices 9

wumber of Synergetic links 5

Number of Canflict links 8 Sunergu
Canf lict

e =
®
®
®
-
®
°

licrosoft QuickBASIC ¥4.5 - FROZEN

Next? I

Just in Time

Nunber of Practices 22
nunber of Synergetic links 24
Nunber of Conflict links 4

Sunergy
Conf lict

=10/

icrosoft QuickBASIC ¥4.5 - FROZEN

Next?

Flexible Manufacturing

Mumber of Practices 34
number of Synergetic links 52
Number of Conflict links 10

Next? I Toyota Production Systenm

Mumber of Practices 48

number of Synergetic links 67

Mumber of Conflict links 12 Sunergy
Conflict

Microsoft QuickBASIC V4.5 - FROZEN

Number of Practices 42
nunber of Synergetic links 68
Number of Conflict links 12

20 April, 2004

Next? Lean Production

Synergy
Conflict

Synergy
Canflict —_—

icrosoft QuickBASIC ¥4.5 - FROZEN

-0/

Number of Practices 44
number of Synergetic links 78
Number of Conflict links 12

Next? [ fAgile Production

_lofx]

Synergy
Conflict —

Complex Systems Management
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Evolution in Character/practice space

Cranfield

FETB.EXE - FROZEN

Il

Test 51 Seed 2
Innov Freq 71

Cont? Il

TIME = 28688 ACTIVITY = 165 SYMERGY/IND = 16
Ev 5

1 2 3 6 8 13 18 23 25 27 38 51

It

COHP/IND = 4.2
Activity of each type

FETH.EXE - FROZEN

| o I Total Activity

20 April, 2004

TIME = 28888 ACTIVITY

u

Test 3 Seed 7
Inmov Freq 633
12 35

Cont? I

6 8 9 13 17 19 21 39 42

||

COMP/IND = 4.3

= 164 SYNERGY~IND = 17

Activity of each type

<';_-.___—-.-_.-_——-‘-__--_———-__--_——_-__''_—"““‘"———--———--—___

=] &
Total Activity
- @
1 I
TIME = 16452 ACTIVITY = 178 SYNERGY/IND = 28 COMP/IND = 4.8
Ev 14
Test 29 Seed 77 Activity of each tupe
Innou Freq 482
1 2 3 5 6 B8 9 18 11 12 16 17 18 19 24 26 29 31 35 ‘
| I I | Total Activity
: b e '
1 5 18 15 28 25 38 35 48 45 50

Competition....

Complex Systems Managem

UNIVERSITY
School of Management
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But different branches compete.... Cranfield .

School of Management

Perfo‘mance

As performances evolve
at different rates some
evolutionary branches
are eliminated

!

Extinctions On the wh_ole faster innova_ltion_
«— tends to win, but enough time is
Needed for “co-evolution”

>
Time
We see that an “industry” is an “ecology” of
possible species of organisation which are
alternative co-operative “bundles” that can

themselves co-operate.... Another shock - because

we are always told competition
is what matters most!!!

20 April, 2004 Complex Systems Management Page 30



But this all applies to the organisation of cities, Cranfield

NIVERSITY

re g I O n S a n d n a ti O n S . School of Management

e Evolutionary models can be built of urban and
regional development (Since 1976...) that co-
generate possible structures and flows

e They allow the permanent monitoring of the flows of
goods, services and information that are necessary
for their functioning

e Such models allow us to study the resilience of
different possible structures/future trajectories to
various possible events
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The Interaction mechanisms of “Brussaville” Cranfield

UNIVERSITY

1980s - Multi-agent modelling.... School of Management

Transport Networks

Road, Rail, Buses, Fgs e,
LI o + )

i Local R, .
trams, walking... ndusty | e Bpor -
. 4 o mdusty [
Flows on all links of N CS R A S Y
| 1]
all networks a Collr ey | 1
dynamic output Sty Yy A L
Whit Rare i
of the model.... White Torioy | } |
'-._.\' i 4+-..+.A .
Impacts of changed Financial | —
infrastructure, with e _ LA e
feedbaCks----- ............. e :
Demand for Goods and Services
-======== Demand of Labour
------------------ Cooperative effects, (economiss of scale, common

infra-structure, learning, etc.)

Figure 9.1 The scheme of interaction for an intraurban evolution.

Allen, 1997, Self-Organising Cities and Regions: Models of Complexity,
Taylor & Francis, London
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Cranfield

Emergent, self-organising Brussaville.... UNIVERSITY

School of Management

The model can explore possible emergent structure/flows, with
All the necessary flows of goods, services and information...

INDUSTRY

T RN s i
EXPORTING LIGHT INDUSTRY

TERTIARY

EXPORTING

ey £}
Cannot understand
One of many possible trajectories.... the spatial evolution of
one variables without
the others
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NIVERSITY

Cranﬁeld

Retail Strategies....

School of Management

RARE TERTIARY

Launching 40 units at t=10
SUCCEEDS..

—

Launching 40 units at t= 20
FAILS

Launching 50 units at t=20
SUCCEEDS

Launching 40 units at a
Different location at t= 20
SUCCEEDS

+40 units
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Cranfield

A New Metro System ONIVERSITY

School of Management

NEW SUBWAY

ELEMENTARY
s T S S

& o= F g - F

.
/
BLUE COLLAR -—
Without the With the
New Metro New Metro

WHITE COLLAR

’ e LESE
~ il - = I T
- =T £ -
y : g

Changed distribution of tertiary services, and of residents.
Changed house and land prices, commuting patterns, traffic flows,
Congestion and pollution....
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Cranfield

Self-Organising, dynamic spatial models: e

School of Management

e Taylor and Francis, ISBN -
9056990705 and
9056990713 - Great Read

AS SELF-ORGANIZING

e 1975- 1995: Urban, g | SyTEws
Regional models

e Integrates Urban Change,
land-use and transport

e Also, links to
environmental factors (air,
water, land, etc.)

e Still not used

20 April, 2004 Complex Systems Management



Xplorah: Cranfield

UNIVERSITY

Processes at 3 strongly coupled spatial levels ey m——

National:
1 Nation

Regional:
17 Regions

Local:

225000
cellular units

i

From Guy Engelen, www.Riks.NL

Page 37
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Local: Cranfield

UNIVERSITY

Constrained Cellular Automata Sdroal o W Enagement

Attraction A o 250 m reSO|Ut|0n;

e 17 identical and
coupled CA models:
1 per Region;

e Neighbourhood 8 cell-
radius, 196 cells;

e Overall growth of
each function is
determined at the

e Functions Features

kepulsion ¥ . D D D D

N (S (D

L

18 land-use classes:
e 8 Function states
e 8 Feature states

e 2 Vacant states

\

L (P |/

-y

WA=
& Y
= =
M fm
o t
] M
=3 =3

L

This model calculates on a yearly basis the changing land use for 225,000
cells (250 m resolution, 18 land use categories) From Guy Engelen, www.Riks.NL
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W ndustry regonsl ——_MBEICS iN NON-homogeneq old
aphical spage

Land use nagement
at time T+1

|:| Hatural
g [] Forest
[] Agriculture

1990

. Construction

[ Mining

H ndustry

Bl Trade and services

[ Residential

. Forest reserve

. Mangrove and swamps
[] salt water

|:| Beach

|:| Coral reef

. Sweet water

|:| Public and recreational uses
I utilities

. Infrastructure

B military

From Guy Engelen, www.Riks.NL
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Cranfield

Surface & Soil processes e

School of Management

ly Runoff (mm/day) =i KoL lope hydiology model =] B3
13 Jan 2?"“-- y — Outputs

w2 " ¢ .-“I ; \ Total runoff (mmsday] | 10309.9 Maps -
ma : S5 1 \ Lasgt known min.rain_with runclf [mmhr] | 660097 Seil maisture
O Last known max rain without runaff [rmmdh | unknown Recharge
O1o .
[O2o0 =t Funoff
30 Erosion
[]40 —
150
100 Bulez  Simulation  Options  Window  Help | |
[ 200 N 8| e || ©]cE] step | Run | Swp |7 | 02 Jan 2000 | 2| & [
Do | r
msoo =l| H =

-

K

[

s

o

[z

EY

[]ao

K

700

] 200

[ 300

[ 400

H 500 =

I [ e

T LG E PR AR YRR |
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NIVERSITY

Cranﬁ

School of Management

River & Ground water

EONAMICAR for MODULUS - Argolid.sim
Eile Edit “ijew Maps Bules Simulation Options Window Help
2| E] 7|e ] 2|c|  step | Run Stop Reset | | 04 Feb 1990 | =] x|
EEMODULUS system diagram [ Daily River flow [m3/sec]
Vegetation Weather Human influences Mo i ' oy
W o.oooood b, ] W
F——{Weather | [Socio-econamic processes| It £ :
7 W o.000002 by
1 Land use [ 0.000005 1
i [ a.ooa01
4Cr0p type choice
[ ] o.onooz
X ¥ .
Matural Crop. [l o.0000
vegetation || vegetation l:‘ .0004 Ele Edit View Maps Bules Simulation Options “Window Help
Moooos B|E| #ele] E|% | St | Run | Sip | Reset |[[ 3fdan2000 | ¢
‘I’ l l \[ l:‘ 0.0005 Daily River flow [m3/sec] M= E I
[Sail Waterd_rSurface water| [ Ground water| O o.oo1 31 Jan 2000
— | ‘ | | 4 4 4 [ T
Winn B Groundwater head (m al
| Aquifer thickness (m) - O] I: [ no aquiter i
M no aq B
Mo Wo
M 20 =R
(L] m:
Eeo ms
(L] M
& 100 Wio
120 Wis
140 [
[ 150 W
. 30 Press F1 for help e %
FarHelp, press F1 | [MUR | A
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But we really have EVOLUTION: Cranfield

School of Management

e The internal “"nature” of the players evolves with
their experiences

e This could be that as the “dictionary” of possible
activities changes, people adopt them

e It could be that there are situations of success or of
poverty that lead to internal changes in health and
abilities (Glasgow Centre for Population Health)

e Also, as the system “runs” how do people’s internal
models evolve? Do they learn new skills and fill new
opportunities? Or is their sense of injustice deepened
and hatred between different groups grows?
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Can “conflict” invade?

e Can classify our interacting
agents into different types

e Can develop a "Conflict
Matrix” - What does each
“type” think about the others?

o Is the operation of the current
system REINFORCING or
REDUCING these sentiments?

e Can we link policy to
changing vulnerability and to
changing animosity?

20 April, 2004

Cranﬁeld

NIVERSITY

School of Management

Government 1 | Qpposition 1|Radical 1 | Govermment 4 Opposition 2| Radlical 2

Government 1 2 -2 -3 -1 -2 4
Qpyposition 1 -2 2 0 0 2 0
Radica 1 4 -2 2 4 -2 0
Government 2 -1 -3 -5 2 -3 -3
pposition 2 -3 0 0 -2| 2 -2
dical 2 -5 -3 0 4 -2 2
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Dynamic spatial models: e

School of Management

Connected evolution of the different Variables
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Many different complex systems models:

School of Management

e Urban, regional and national (Current work for Asian
Development Bank on West Bengal, Nepal...)

e Entire river basins as management “unit” — people, activities,
agriculture, water, waste, erosion, tourism, transport....(Rhone,
Escaut, Argolida, Marina Baixa, Elbe, ...)

e Market dynamics, networks, supply chains, structural evolution
of business, clusters, etc.

» Integrated models for policy support. For exploring regional
development: housing, employment, transport, healthcare,
energy/emission reduction, climate change, flood and
contingency planning, education, demography and aging,
quality of life ...
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School of Management

e Complex Systems Models can be used in social and
economic situations to support policy and decision
making.

e Their primary importance is to LINK different people,
perspectives and disciplines of a situation, and allow
an integrated view of possible futures

e For the first time they allow us to think sensibly
about people, families, economics, jobs, transport,
environment, climate and weather, floods and other
contingency planning, supply chain and economic
vulnerabilities among other things.
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Conclusions - 2 O SNERs iy
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e we must always perform in two contradictory ways:
— Targeting goals efficiently using “knowledge”
— Exploring beyond these and reflecting on the discoveries

e Everything above shows us that we need to understand
and value relationships and multiple perspectives and a
priority must research into “links” rather than “"nodes”

o Complexity allows to understand our place in a creative
universe — where learning and transformation are key
rather than knowledge and efficiency

* Build models to explore the errors in your own beliefs -
but don’t believe them. Be prepared to be shocked!!!

p.m.allen@cranfield.ac.uk  www.nexsus.org
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