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Normal Transport Modelling:
Invest in property development
and infrastructure for mobility
and the economy will grow

New Normal Modelling:
Households engaging in
activities to meet their needs,
and adapting to survive, thrive
and endure.




Modelling for
Needs-
Meeting

1.0
Risk & Safety

Energy ACTIVITY

Political and Economic  BAU Growth  1echnelogy
Relevance Period Advances
Efficiency
Improvements
Not Possible
Virtuous
Committed to Failure Consumption
. - . No Growth
Historical High Failure Risk
Growth
Moderated Risk
I
~ IN Forward
/‘" v Operating
- Mitigated Risk Environment
Distant Recent Immediate Foreseeable
Past Past Present Future Future TIME

Krumdieck, Transition Engineering, Building a Sustainable Future (2020)



Energy Risk to Essential Activities
How vulnerable are needs-meeting transport
activities under an energy system failure?

_oss of Essential Trip

_oss of Necessary Trip

Probability : :
of Fuel Supply _oss of Optional Trip

Disruption or
Brice Shook Change of Mode

Change of Destination

Combined Trips

Krumdieck, Page, Dantas, Trans Res A (2010)
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Friday, 15 September, 2000, 11:44 GMT 12:44 UK
School closures worsen in fuel crisis

The number of closed schools has more than doubled
The fuel shortage has forced more schools than ever
to close - with forecasts of worse to follow next week.
The Department for Education says that there are 131
schools closed in England on Friday - affecting more
than one in 10 local education authorities.
www.news.bbc.co.uk

Chatterjee and Lyons (2002)


http://www.news.bbc.co.uk/

Risk Factor Case Study
Christchurch, New Zealand

‘Urban -
Development 20% Fuel Shortage
Strategy -

Sprawl

Centred

Dantas, Page, Krumdieck Report CCC (2010)



Needs-Meeting Activities

Needs-
Meeting

Drinks Clothing

M O d e lll n g S 2 Shoppm'g Religion Technologies o

Dining Chains

Manufacture

Bank ' Transport
Markets . Primary
ey Production
., Education Work NS
/

2 ' O gg:;li:onments o Frocessing
Access-Ability

Nat A Sleep Caregiving Enterprise

ure Garden -

Medical
Resources Shelter ﬁ\ Wash

Food / Infrastructures

Supply . Fuels
Chains Water
- Grid - _

Electricity v Rules

Dental

For a specific household, how many activities can be
accessed without fossil fuel?




Household Minimum Energy Access to Activities
METAA Modelling

AMA
Active Mode Accessibility

Geospatial Data

Every house address populated from
demographic statistics

1 km along all network routes

Count all Destinations

Use Frequency for 19 Activity Categories
AMAis % of TD reached

ArcGIS
Python AMA Calculation

N : )
not centroid and circle Rendall et al. TRB (2011)



METAA City — Energy Economic Vulnerability

Household Needs-Meeting
Asset Value of Property

Household Risk of property
devaluation pressure from
fossil fuel downshift

Christchurch, NZ 2010

o Mo Ritk
. Some Loss

o Sewars Lods
'.' Severe Bigk

Rendall, Page, Krumdieck, Energies (2014)



Needs-
Meeting
Modelling

3.0
Adaptive
Capacity

Do you have another way?

Normal and Adaptable Travel Behaviour for Work Trip

300

Trip Frequency

\ / B Scooter/Sk
\ / ateboard
H Bicycle
I | I ® Walking
| | | | | | | | ‘ o
m Vehicle
(passenger)
H Vehicle
(driver)
/\/ lq/ ’ /v /(o /% '$ QI ")l ’\?
~ v ™ " © © ™~ ™ 1

Distance [km]

Krumdieck, Page, Watcarasukarn, NZTA Report 486 (2012)



FUEL PRICE
TODAY

$1.64

TACA SIM
Game Utility

Household
Travel Audit

'Week!
I Weeks § 0.
'w 0x1250.00 |\ e

bate:1/3/25 : Mon
Time:7:43

pp-

Adaptive Capacity for Fuel Reduction i oo sos won ' e Activ l
General Staff ~ 30% | 2090 TimeT43 fhet E Fusl cansumption
Academic Staff ~ 40% M W T Fuelbrices 164 i " 311 e

| il e pinave gl pp (PEr fiher) S Fusl costs 0.00
Students ~ 60% e I I |

Watcharasukarn, et al. Simulation & Gaming (2011)



TACA Sim ~

Game Utility

Personalized Data Interface

“Funto do”

“Interesting results”

“| learned a lot, | didn’t know the kid’s

Weekly Activities
Google Map O-D

100% Participation
Avg 20 min
450 participants

school was so close, we will try walking”

2. My Vehicles
3. My Travel Schedule

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

4. Analyse Results

Distance Travelled So Far

158.03 km

Fuel Consumed So Far

8.39 litre

Save & Resume Later

Montira

5
iy

\N

Edit mvy profile

Fill out the fields below to describe your trip.

Day of the week:

||~ Monday j
Activity Description: ITD work
Purpose: IWork j
Importance of the activity: I High j
Vehicle and Trip Information
Mode of Transport: ICRV j
Your Role: I Driver j
Nurnbe_r of D?UD‘\E in the wehicle |2—
(including driver):
Alternative Travel: 15° choice I Bus j
Alternative Travel: 2" choice IC)’G'G j
Alternative Travel: 3™ choice IWaIk or run j

Trip Distance and Mapping Help |

Scroll down to see the whole map and complete the trip detailz
ey g,

4
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Park
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= University Of -g
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FOVIERED EY

5004t
Google PP

Departure Time:
Arrival Time:

Origin Address:
Destination Address:

Distance Travelled:

4, @)
%mau data ®2010 MapData Sciences Py Ltd, PSMA - E_ rms of Use

Show Route | Clear |

IQ:DD
|9:1U
109-111 Clyde Rd, Fendalton 8041, New
I | Swap |
IEngineering Rd, llam 8041, New Zealand
|1D mins

ID.S?S kem
Save |

Duration:

WatcharasulZarn, Page, Krumdieck, Trans Res A (2012)



Validate TACA Sim with Odometer Data

2006 25,000
Household VKT derived
from

20,000

New Zealand Transport
Agency (6 monthly) warrant
of fitness odometer

. 15,000
readings, all cars.

How much driving are

households in doing? 10,000

8,000



Household Fossil Energy

Adaptation and Transition Shift

Ability to meet needs and re-grow while shifting
away from fossil fuel energy.

Adaptive Capacity

Transition

Re-Growth

Household Transition Processes

Activity Ecosystem

Jochemetal., Tran Res A (2020)



Needs-
Meeting
Modelling

4.0
Household
Activity Web

Place Finder
Place Maker

Novel Placemaking Utility

TACA Sim approach, enhanced for Employment Connection,
Essential Needs, Activity Demand and Housing Demand



Household Activity Web <‘€
Livability Orientation O'O

®
kActivity Ecosystem g E:‘;‘;anent

Work 2

=

Fuels

School

6 Clinic

Sport
xercise

Community ﬁ

=

Childcare

=

Walkable Suburb with Commute Suburb

Supermarket



Re-Growth

Household Activity Web
Creates Activity Demand
Data for Business
Development and
Housing Re-Development

Activity Ecosystem

Bai, Krumdieck Cities (2020)



Financial Sustalnablllty Civil Sustainability External Sustainability

./. ?

—

Needs-

1 o Investment :

e et | n g i ~ Infrastructures Private Bank :
. PublicSpend | ! Finance Group :

I Central Bank [ S SRR N A i

Sq staina b‘|‘|’|t'y - - - - ...

Modelling 5 I Erere

5.0
City Solvency

.'.\ ______________ -‘\_;__:___S— Natural :
. Economic N \\ Capital

. Sustainability ! %

Employment i
Social Capital ~ Incomes 8 Impacts Nature
Social Sustainability Ecologlcal Sustainability

System Transition for solvency is an exciting new research area.




Needs-Meeting Modelling

Economy &
Regulation

Property &
Rental
Markets

Public
Investment

Property
Development

Climate, Ecology
& Geology

Ways things happen

TransitionScaping
Data Exchanges,
Modellizations,
Observatories

Council Budget
Finance Market

Risk

Activity Web
' PlaceFinder

Needs Meeting

Supply Chains
PPty Access to Activities

Adaptive Capacity
Economic & Social
Productivity Sandboxes

Transport
Infrastructures

Access to Goods

Built Environment ‘ PlaceMaker
Economic & Social

Geography of Place Productivity

ﬂ Regeneration
Climate Adaptations

What is happening Harmonizing Objectives



Transition Engineering

Building a Sustainable Future

Susan Krumdieck

@ CRC Press

GLOBAL ASSOCIATION FOR
TRANSITION ENGINEERING

Approach, Methods, Tools

Interdisciplinary Professional Organisation
CPD and MSc Courses at HWU

Transition Engineering

Systems Transition Engineering Processes (STEPs) Programme

Transition Engineering Research Lab

Standards of Practice

Consultancies on Path Break Strategy
Policy and Regulation Recommendations

| HERIOT o
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%/ UNIVERSITY
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What is the biggest Systems Transition Challenge for our
Civilization?

Our Cities
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