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Prescient Knowledge

= Knowledge useful in the future
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Knowledge

= the information + skills + understanding
that you have gained through learning or

experience

Sources: Longman dictionary of Contemporary English [http://www.ldoceonline.com/dictionary/knowledge] ;
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French education system 1/2 4
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Sources: http://en.wikipedia.org/wiki/Education_in_France ;
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French education system 2/2 5
LEVELS THE LMD SYSTEM
Universities
- 8
o e

D EPARTMERNTS

E DOCTORATE

16 semesters _ Schools of art
— (+ 8 years) Grandes Ecoles Schools of architecture
7 Schools of business Other institutions
= {lycées, specialized schools)

Schools of engineering

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

5 12 semesters
(+ 6 years)

MASTER
10 semesters (+ 5 years)
300 ECTS

= LICENCE
3 6 semesters (+ 3 years)
- 180 ECTS

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

4 semesters
(+ 2 years)

Sources: www.usa.campusfrance.org ;
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Efficiency is doing things right;

effectiveness is doing the right things...

— Peter Drucker

EFFICIENT

‘ —_———— How do we know:

EFFECTIVE What is the right

® 5 knowledge to
teach?
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youth unemployment 7

Youth unemployment in the European Union (July/August 2013)

EE: 15,7 I

LV: 19,7* l
LT: 23,2 I

= i
Source: European Union | seasonally adjusted | *) June 2013 MT: 13,3 & - = DWW

=
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...The righter we do the wrong thing,

the wronger we become...
— Russel Ackoff
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Is it feasible to design educational programs
without knowing what will be

societal needs in 20 years?
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how it works today 10

available Information

o=

today Knowledge = Interpretation

o

Intuition (biased?)

Decisions about education programs
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Is it difficult for getting prescient knowledge? 11

R1-: How to gain these knowledge?

- knowledge by definition comes from past
experience by learning

V: available R2+: Reliable long-term forecast;
/ Confident management of education
prescient knowledge >Desired result
\ R1+: Well-known traditional approach for getting

: information and knowledge (business as usual)
A: are not available

R2-: Reliable long-term forecast is impossible;

Dubious management of education
(supposed to be regularly updated)
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what is suggested 12

Problems are more important than solutions.
Solutions can become obsolete when
Problems remain.

— attributed to Niels Bohr
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map depicting late ancient Rome 13
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Sources: http://en.wikipedia.org/wiki/Rome
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to know about the present: 14
public transportation in Italian cities

DIFFERENT BY GEOGRAPHY

Usage of urban transportation is
measured by PPC ( Passenger per Citizen)

140
- passengers
100-140 PPC =
65-100 citizens
40-65

Data source: ISTAT 2011 census
< 40

Milan - 699 PPC

P turin - 230 PRC
" Naples- 202 PRC

DIFFERENT BY TECHNOLOGY
Train

Train is the most common platform for
commuter mobility. Despite railways are very
capillar in Italy, often trains remain unused due

,ﬂ.l ,ﬂ| I.H| 26 0fp 'otheaverage low level of service

Bus & Coach

Italy has a very variable landscape, which
demands for easy-to-adapt solutions. This is
why buses are the most diffused system for

UbllC transportation. It is also important to
I 4 0/0 1gh]1ght that buses don't run on dedicated

lﬂ‘ ,H| |n| ’n| infrastructures that steal space in towns.
:: Tram & Metro

e o o o
'ﬂ‘ ’n‘ 'n‘ fﬂ' N, . B, These systems are both known to be the most

effective and efficient solutions for P.T. However
10 ol they are affordable only for big cities and
metropolis. That's why they're not so diffused at
Source: EUROSTAT - 2012 national level.

The presented infographic
has been develop for the
semester project of

presented by:

Technology Forecasting
Alberto . and Researching Future -
Lavatelli Prof. Dmitry Kucharavy

www.polimi.it
www.liasa.com
WWW.SEECcore.org

Source: Alberto Lavatelli (2014) Forecasting Italian urban public transportation: 2015-2035
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] ] I .
collect & capitalize problems 15

Economical context Technological context
Drivers Barriers Drivers Barriers
= Tobring workers fo their  » Long time to refurn from = Higher efficiency in = Difficelt to manifacture
Job i a shorter lime invesliments energy lransformation * Need lo remove old
To move people with less High costs i Safety
* More e
H = Minimize workforce fo run systems = Lig i
conomics e uchongnl + brvohsnt mons + Bkt
davelopment (new “orgwara’] technologies
+ Cost of new +  Ofdinew "
infrastructures transition is critical

Social —— e—

Drrivers Barriers Drivers EBarriers
+ PT improves life qualty — + Workforce reduction (for — « Reduce air pollution +  Substituting or improving
in big cifies public services) + Save resowrces for future old technologies requine
+  Benefit for community +  Infrastructural MIMBY generations nergy
g . . Reduci o st
+ Benefit for one's self +  “Oled habits die hard™: i means consumption of
service = no need it inertia = Reducing the use of new
of, throughout change private vehicles = + Not every solution is
reducing traffic jam suitabie for & specific
pollution

Purg to imp strategic | g of operating in the public transportation fleld
Point of view: managers, commuters, authorities

1)How to increase payload of P.T. systems?

2)How to make investments in new infrastructures sustainable?

3)How to persuade people to build new infrastructure in their
neighborhoods?

4)How to preserve the environment for human needs?

1994 2014 2034 5)How to build more capillar P.T.?

6)How to plan the operations in order to follow the passenger's
needs?

7)How to increase the flexibility of power supply?
8)How to reduce the need of workforce for PT.?
9)How to regulate the market in order fo make P.T. services more

economical?
10)How to find a P.T. that is suitable for a complex landscape?
. 11)How to bring workers to factories in a faster way?
Te C h no | (o) g iIca l 13)How is it possible for regional authorities to gain more power?
14)How is it possible for society to benefit from P.T.?
15)How can industrial districts grow bigger?
16)How can urban communities grow bigger?
. 17)How to increase R&D budget?
E nvironme nta l 18)How to make P.T. systems more customizable?
19)How to change orgware without problems?
20)How to reduce traffic jam and the need for private vehicles?
21)How to avoid decomissioning problems?
22)How to increase number of stops without speed reduction?

Source: Alberto Lavatelli (2014) Forecasting Italian urban public transportation: 2015-2035
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describe problems using 16
contradiction model

1)How to increase payload of P.T. systems?

2)How to make investments in new infrastructures sustainable?

3)How to persuade people to build new infrastructure in thelr
neighborhoods?

4)How to preserve the environment for human needs?

5)How to build more capillar P.T.?

6)How to plan the operations in order to follow the passenger's
needs?

7)How ta increase the flexibility of power supply?

8)How to reduce the need of workforce for PT.?

9)How to regulate the market in order to make F.T. services more
economical?

10)How to find a P.T. that is suitable for a complex landscape?

11)How to bring workers to factories in a faster way?

13)How is it possible for regicnal authorities to gain more power?

14)How is it possible for society to benefit from P.T.?

15)How can industrial districts grow bigger?

16)How can urban communities grow bigger?

17)How to increase R&D budget?

18)How to make P.T. systems more customizable?

19)How to change orgware without problems?

20)How to reduce traffic jam and the need for private vehicles?

21)How to avoid decomissioning problems?

22)How to increase number of stops without speed reduction?

Type: Technical Contraddiction

Problem: How to increase payload of P.T. systems?

Operative time: Vehicie Design (5- 10 years) R2-: The structure of the
Operative place: Transportation System Industries vehicle is less resistant

R1+: Lower energy

Vehicle's
Structure

R2+: The structure of the
vehicle is more resistant

R1-: Higher energy

- - and payload
<Structure> of vehicles has to be <iightweight> in order to reduction
<reduce> <energy consumption> and <increase>
<payload=, but has to be <heavy> in order to achieve
<structural resistance>

in new

Oparative time: Decision of Putiic Transportation Fulure Policles- 1 year

Operative place: Regional transportation authorities R2-: Low sfficlency gain
A trom older salutions

Low  |E— TR+ Short time fo refam
Strategic Investments
Flanning |-=1  on new
(of PT) systems R+ High efficiency
| gain tro salubons
High

“a, Rt Long time to returm
imvesiments

you need <high> . but <high>
require <iong> <time> fo refum, resuling in <ow>

P Gl new
Opeative tima: Buicing of New Infrastructures - § years
Low
Strategic Mumber of
3 new
H;";,'PQ [l infrastructures
(o P.T) to be buit

R R TR T
<high= in order fo reach <big improvements=, but it has fo
be <low= in order fo <avoid discomifort> for cify dwallers

Type:
Problem: How to build more capilar PT.7

Operative time: Design and planning of future Public Transportation infrastruciure (2 years)
Operative place: Design office

Perloirmance Capillarity of
Parameters Infrastructure

Source: Alberto Lavatelli (2014) Forecasting Italian urban public transportation: 2015-2035
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Type: Environmental Contraddiction
Problem: How to preserve the environment for human needs?
Operative time: Decision of Public Tmflspomlm Future Policies- 1 year

P place: Regional authorities
R2-: Little space for P.T.
w = big need for personal
~" vehicles
p R1+: Save land for
Strale_glc Land (area) producing food
Planning |*] dedicated to
(of P-T)) infrastructures
R2+: Much space for
P.T. = ttie need for
personal vehicies
The <iand (area)> dedicated fo P.T. infrasiructure has to be Fei= Land! consumption:
<low> in order to <save resources> for future generations, no space for food

but it has to be <high> in order to <serve more citizens> and
<reduce> the need for personal vehicles
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to build a map of contradiction 17

13 - Regional authorities
+decisional power

high

g
3 - Planning+new \
itis affected by ——— | |n{ragtn‘1)chljlre ,\\ high \
o be bui
low
A \

L or—\

—

LI’ 9 - Market regulations
»

+number of competitor low

they decide,

8
itlimits a for new P—_——Jhiqh \
frastructure T low \\ \

5 - Performance f
parameters+capillarity \
w| 22 - Stops
e f high

— -  — Vo
number of runs g low 1 A\ \

influences . “&| Level of service
high

high \| Throughput

parameters
+power installed

high
18 - Level of service
> + i — A| 19 - Future policies
/ power of travellers +orgware changes

Technological

P | 1 - Structure+weight

high low
affects / /
21 - Design © i low
serprates J'/ / high
/
high

1 / low
budget & it
affects ——/ ‘ Ener
Hepandsion 2 - Planning+investments — _hwgh—-‘b B
on development

12 - Technological
parameters,
+traveller's density

v

»,

requires

|

—

T
2
+ number
high /
g
) 7 - Energy sources+ I

E— low
drives e on / F

W
/i
h\gh—/ y
10 - Configuration
+number of modes
high

low

low
16 - Urban communities
IEdepends OHH/ high
15 - Industrial districts |__—— / ]
+size

high

Source: Alberto Lavatelli (2014) Forecasting Italian urban public transportation: 2015-2035
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to use network of contradictions for 18
getting prescient knowledge

1. toidentify and measure critical-to-X features of
future systems

2. toidentify most important problems to be addressed
in the first place

3. tolocalize existing solutions according to problems
4. to monitor evolution of system in time

5. to support strategic decisions and plannings

6. 77?7
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critical-to-X features of future systems and 19
future systems

Critical feature Units How in the 20357
In the future we will have maore while it is expected that
Costs """“"”‘% mis(&]wllboslghwmm
E passenger - km In order to comply to the limiting resources (mostly paliution),
nergy Am\. in the future we will spend less energy for increased phm.
In 2035 it is exp that area occupied by P.T. sy will
Space mw% not vary, however the output (pkm) will grow.
In the future passengers will trgvnl for less time thanks to the
Throughput pnmlg% L increased.o' . As a result, throughput
It s expected that in future the percentage of delays will
Level of service l—“"ﬂ"/mh decline, thanks to relevant orgware changes. As a

The presant situabion sees the bus as the
leading  technology of  public

tion. a L it is
necessary to menitor the growih of the
syslam sinca il represents & major part of
the market for many lalian ransportation
industries.

This technology is still in a phase of

growth, 5o it will be a leading ane in 2035,

However the questions are

* Does it grow in passenger or in km?

* Wil it be necessary 1o boost tha ranga
of vahicles or to enhancs the capacity of
the vehickes?

According to the urban population forecast,

il is expected thal the number of

passengers iz going to grow As a

consequance, mvestiments will be locused

an growing throughput p

N* | Phenomenon K T dT

1 | Output growth | 5408000 | 2001 | 62

consequence the indicator tends fo 1

public transportation usage in 2035

Transportation share in 2014 Transportation share in 2035
W Private M Public W Private ® Public

Bus & Coach development in Italy

[T
o Cumulative ptkm { 111 |
2000000 4 =— Fil RN LT |
HBHO00 1=+ {
E | T
g |
& 3000000 (- LU |
g |
? | |
2 2000000 -4+t I
c |

1000000 {1

oLl L | |

1900 1w 1m0 1940 1980 000 ww 040 2060

Year

To sum up 2035 technologies

small cities (<200k) Medium cities (200k-900k) | Big Cities [>900k)
Metro - = MNetwork in expansion in Milan.
Minor expansion in Rome and
Turin. Increase passenger widely. It
will become skeleton for other
Train - Cities i by Train will g with metro in
network will see a substantial | multi-modal way, in order to reach
growth of train passengers for | city cenire by underground.
local transport Increase in passenger and average
spaad
Tram Will appear in Northem 'Will appear in Morthern laly as | Tram will integrate with busses, but
Italy as multi-modal. Under | inter-modal. Under 10% there won't be space for new
10% Old ones rep
Bus Leading system, growth in | Leading system, growth in Bus in big cities will have always
passenger and passenger and network. more dedicated roads, due to traffic
technological evolution Technological evolution |policies. More passengers
Bike Implemented, but won't Widaly implemented, but won't | Big usage, but still won't reach 10%
Sharing reach 10% threshold reach 10% threshold threshold
Car Sharing | - - Big development at orgware level.
It will reach 10% threshold by 2030

The next (2035) system

New system traits Sub-features
Use existing Exploit space/velume more
turesand | A ic or i ic guidance
UEDEREE) At least 10% In average speed
. Vehicle able fo run on road & raliways
mul
. medal Vehicle able to automatically manage their speed/stops in order fo sy with
connecting schedules
30% less welght (reach of
20% less energy dissif {imp contact drag, energetic
Crptimi; design af eng .
Optimize concentration of passenger in a single unit of vehicle with space/comfort of
passengers
Smart If
Use flexible power C] = - . =
systems Dual motor equipment: one dedicated to low speed- high acceleration, the other to

high speed- low acceleration
Full broadband connection to the internet

Wb:::'v?:; oL On the go shops: buy things during the journey, retire things on the arrival station
On the go offices: pessibiility to run everyday bureaucracy while travelling

Source: Alberto Lavatelli (2014) Forecasting Italian urban public transportation: 2015-2035
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validation 20

« 2004—-2005: Project - Technological forecasting of Fuel Cells for small
stationary applications, EIFER, Karlsruhe, Germany;

« 2005-2006: Project - Technological forecast of Distributed Generation
(DG), EIFER, Karlsruhe, Germany;

« 2005-2009: 9 publications and 3 research reports about methodology of
technological forecasting;

« 2008, June 26-29: 4 days seminar: Technological Forecasting: prediction
of technology change. Apeiron, at Vinci, Italy;

« 2010, December: 3 days seminar: Forecasting the Problems, Arcelik, at
Istanbul, Turkey;

« 2011-2012 : Project - Forecasting the parameters of the technological
dynamics of a technological core area of Chilean mining industry,
CBC, Santiago, Chile;

« 2013- : European R&D Project: FORMAT (FOrecast and Roadmapping for
MAnNnufacturing Technologies)

e 2014 - : 64 h course (6 credits): Technology Forecasting and Researching
Future. at Politecnico di Milano, Italy
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what is suggested 21

up to date Data

.

Knowledge about problems

= consensus Interpretation

+
conscious Intuition

problem-based Decisions
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Dl MI I-AN 0 "' Forecast and Roadmapping

for Manufacturing Technologies

KUCHARAVY Dmitry

dk.seecore@gmail.com

http://www.seecore.org

http://www.format-project.eu
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