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Outline

What do we really want - Sustainability or
more oil?

What are the real problems?
What are the real solutions?
AEMS Lab Research



What do we really want? /M@g’@ @i[}

Safety Security Sustainability
Individual Organization System
Immediate Long Term Continuous




More OIl?

Once upon a time,
200 million years ago...

The shallow seas around
continents were teaming
with life



Recipe for Ol

Prodigious plant and animal growth

Marine nutrient trap
2300 — 4600 meters of sedimentation

820 —145° C
A few 10’s of millions of years
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Ol1l Reservolrs

The hydrocarbons are lighter than water and
will migrate up to the surface unless they get
trapped L

A Ar

The oil can’t be extracted

unless the source rock Is
porous and permeable.




The OIl Field

Trapped oil under pressure

Source Rock




Giant Consumption Is a Real Problem
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Security Is a Real Problem

Currently 1-4% Annual Fuel Demand Growth
Peak in World Oil Supply (2005)
2-4% Petroleum Consumption Decline

Expectations built into
the Urban Form

Supply



Climate Change Is a Real Problem
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Burning Fossil Fuel is the CO, Problem
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This is your Engineering Problem Definition



Possible Solutions? Biofuel

What about Biofuels?

Do they “fill the gap”?

What resources can be used?
What inputs are required?

What is the processing?

What's the return on investment?




Our Biofuel Study

Current NZ Crops and Agricultural Wastes

0.54 MJ
Conversion Process 0.47 PJ Net

0.03 MJ 0.04 MJ Fuel 0.5% Petrol
Agricultural
Inputs

for Farming

Processing

Agriculture

1.86 MJ
Losses

The process requires 0.14 m? to produce 1 MJ of bioethanol
* Given the great value, sun energy is not at scale



Doesn’t improve

Waste to Transport Fuel sustainability

Wastes already
being used instead
of fossil fuel in
processing,
domestic and
Industrial heating
~, and boilers!

1.5 PJ Net N :
1.5% Petrol >




Total Crop and Waste Ethanol

Food Crops Converted to Fuel:
Corn, Wheat, Barley, Potatoes

Ethanol Energy - Fossil Energy Input = 1359 PJ
1.2% of NZ Petrol Use 2004

Waste Streams:
Kiwi, Whey

Ethanol Energy - Fossil Energy Input = 0.17 PJ
0.1% of NZ Petrol Use 2004



Still have that security problem!

Tallow & Rapeseed
Biodiesel Energy - Fossil Energy Input = 8.461 PJ

8.25% of NZ Diesel Supply 2004




Still burning giant amount of oil!

Grow our own

: Product Imports
Values in Gross Peta

Joules for the year 85.8
ending September 2005

BIOFUELS!!

.. Gasoline 355 Motor I
_~-.Diesel 32.6 Gasoline
Domestic
Av. Fuel &
e others 21.6 >Transport
Crude oil imports el et ~
(incl. condensate, s lese )
Qte(l)pctl?s{,i) and feed GlLY International transport,
Industry & agriculture,
e and other uses
50.0 33.0 Losses, own use,
Indigenous Export stock change and

production exports

New Zealand is Dependent on World Oil Market



Biofuels not the Panacea for us

But we've got to do something.... We've got to start somewhere....



If Biofuels aren’t the answer...?

What are we going to do to be able to use
less fossil fuel and produce less CO,?

Demand Side Management



Demand Side Management Projects

Experience in Electricity Supply

Alternatives

Analysis and Modelling
Decisions
Implementation

Demonstration Projects, Pilot Studies
ncentives, Marketing

Monitoring of Programmes




My Family’s Week

Work, School, Church, Shop, Volleyball, Choir = 169km

DSM Results: ol Retitsion

Drive the Caldina instead of the Van 40%

(6 L/100km instead of 10 L/100km)

Share Rides 21%
——  Give up Volleyball 15%

Eat the corn, ride the bike 33%

Ferment the corn, drive the car 1%

(2% Ethanol)



Vehicle Fuel Efficiency

Enerqy Efficiency Improvement

Diesel Car (same size) 20-50%
Petrol Hybrid (same size) 5-30%
Down-Size Petrol Vehicles 30-60%

Motor Cycles and Scooters
Just have to buy a new car!




Travel Efficiency

Mode Shift and Destination Shift

May even SAVE money!




Engineering Forward

‘Transformation

EROI Must be Positive

Productive, Sustainable Land Use

Oil Production/Consumption Decline
50% reduction of CO, emissions by 2020




Engineering Research
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_ocal Food Production

' Silke Project

Reclaimed paved space

55% of fresh produce, dairy & poultry

the urban form Zero Food Miles




Production and Manufacturing

Energy Service Management

Some New Features

« Consumption and waste material flows very low
 Ideas and knowledge flows very high

\ Silke Project

Micro-Processing




Renewable Energy Transport

| Silke Project




Research for Security

\ Risk Assessment

Demand Side Management

Objectives:
Maintain security of transport activities
Affordabllity of transport and infrastructure

Strategic Goals:

Reduce GHG emissions
Reduce Oil Imports

Mutual Benefit — Supplier and Consumers

/\ Supply & Demand



Research for Security

\ Risk Assessment

Energy Risk to Essential Activities as a Function of Urban Form

) RECATS
Set variables  Alternative Fuel  Probabilty Data
—Mede and Distance Split{%) — —Energy Constraint Energy Reduction Events
Distance: Shot  Medium Leng Fafcasteyaar T 2030/ 5 T T T T T T
Car 10 A2 i Reduction Event 259% ;-‘ 5 :
" Bus ] S| | Oodneuclaaibity | 0] % 301 . i |
0de: yuraik 5| 2 o by, B84%| = O
L -l —L — > ‘s
Bike 2 3 05 = 25+ N .
Mitiaati o
= Options =
—PresetUrbanForms | [ AlowBin Shifting % fi} & 20l T, |
< Dnlign Bl C0nlinne: [] Allow Mode Shiing % 0 5 =
(5 Option B (O Option C = = z
[ Allow Trip Combining % o m 151 — World Production History : |
— Fleet Effici y . B I N PSS Modelled Production :
Distanice: Short i i [ Allow ijnlrised Trip Deletion * Podidtion Euont .
¢ = = (other wise random)
Car s = o 1% . N N n n , .
N 1860 1870 1980 1990 2000 2010 2020 2030 2040 2050
Bus 5 5 = [ ysis Output Year

Initial Consuraption () 1484

— ce Split (%) i
s 4 Reduced Consumption (I) 1112 Clehoe P

Opliuna} ﬂecess?w Essential Impact 0294 gm%%gﬁg;
Al = || Risk 0.201 e
Travel Behaviour Before Fuel Constraint Travel Behaviour After Fuel Constraint
500 500 I Car T rT
1
450 450 J 1
400 400
350 350
e =
o o
) Al O 300
g z
o 2 S 250
o a
=5 - 0 . =
150 150
100 1
50

Opt Nec Ess Opt Mec Ess Opt Nec Ess
Short Di Medi Di: Long Distance Shert Distance Medium Distance Long Distance




Research for Security

\ Risk Assessment

Energy Risk to Essential Activities as a Function of Urban Form

Christchurch
Risk Factors

RECATS




Transport DSM Research

Help customers understand their travel,
now to reduce fuel use and
earn secure mode and destination options

|DSM & Adaptability

Travel Activity Constraint Adaptability Simulation

TACA Sim



|DSM & Adaptability

Rapid Travel Demand Assessment

Name

Family Name
Age

Gender § #

What is your oCcCupation?
Srudenr J Sraff J

What is your oCCupational status?
Full fime
Part time
Retired
Ctaff with Part time jJob

Student with Part time job

Back

Level 1: Personal Information

TACA Sim



Rapid Travel Demand Assessment

Please record your travel activities in today diary. Mo 'UC'
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|DSM & Adaptability

Rapid Travel Demand Assessment
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Options? Travel Behaviour Change -

|DSM & Adaptability

Name Please record your travel activities in today diary. J /8 Cxrs Y
Family Name .
Age Activities Origin - N
Mode
Gender * ‘ mj
What is your occupation? Mode
geudere | gearf | Mode
Mode
What is your occupational status? %J
Fun dime N'udo
Pare time . Mode
Resires \n- Mode
EtaFF with Part dme job Mooe
Seudent with Pare time Job : M
B - v AR w0
1.93499995278K \
ldentify and Evaluate = = g
o o oaTH n'.'ﬁ‘.:—:
options for each activity A
[==% . 0 . . _\»‘
Learn new trip modes through Y
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role playing game B - g G =
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‘ DSM & Adaptability

Transp

ort Adaptability

Energy
Hungry

Frtness

Comfortable

Sociafization

What happens if you change your car or move to another place?
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‘ DSM & Adaptabili

Mutually
. Beneficial

Relationship

Supplier &
Customers

Don’t Panic

M Information: Fuel

Availability and Prices

Activities == Transport Demand

¢ - . g
=) Fuel Demand )

Orders Placed
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Service
Provider

Monitoring E
Modeling :

Supply Chain
wnagement




Conclusion:

Problems:
Unavoidable insecurity in Fossil Fuel supply

Irreversible, unsustainable environmental
Impacts that threaten survival

Solutions from Innovations In

Risk Assessment
Demand Side Management
Adaptation



Discussion

Safety Security Sustainability
Individual Organization System
Immediate Long Term Continuous




