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Key Points

Definitions - Why engineers don’t need them
Dangers - Why its getting worse not better
Systems - Why solutions need systems thinking
Tools - Why we need a toolkit




Definitions - Why engineers don’t need them
Dangers

Systems
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The Definition Problem

Or how to give a lecture on sustainable
development........



The Definition Problem

Start with ‘Brundtland Definition’
then say... but | prefer

‘Sustainable Development means....
[Doing X with Y]

| will now discuss my research
[Doing X with Y]



Definition Problem
An Engineer’s Guide to Brundtland

What actually was the WCED problem?

 Paying ‘dividends’ out of ‘assets’ !
— Environment a poorly managed asset
landscape & landscape
— Future generations
?at least one student will see 2100



Definition Problem
A Familiar Board Room Row?

e To survive firm has to make a profit
..... so profit indicators critical

..... but If profit is from selling assets
..... then not sustainable

 single focus on ‘profit’ indicators

..... risks missing the point about assets
e Familiar board room row?

..... Balance Sheet vs. Profit & Loss




Definitions
Dangers - Why Its getting worse not better

Systems
Tools

* Not A New problem
* But needs new solution




Not a New Problem

 Notable failures




Not A New Problem
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Not A New Problem

I Irrigation
I Increases crop yield I Deposits Salts

\ \

Increases urban pop. | Etxocigreadnsc(;mp

ICrop Fails




Not a New Problem

 Notable failures




Not A New Problem

r Growing cities

Rural abvandonment

Loy
Urban subsidies

v

More taxes

v

Larger army
E v
Declining tax base




Not a New Problem

e Old solution......
 Won't work




Not as If we didn’t have some
difficult problems

 Running out of ‘sinks’ not ‘sources’
 Running out of renewables!
o Unstable global money supply

e Social Inequalities widening



And another view......

* Running out of friends




Definitions

Dangers
Systems - Why solutions need systems thinking

Tools
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Systems Thinking
Example: Marine Engineering




Systems Thinking
Start With the Assets

a8 *
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Fish Stocks

Fishing technology
Fish Price

increase

Demand

decrease increase

The ‘normal’ system



| | |
Fish Stocks
decrease

Fish Price

Fishing technology

increase

Fish Demand

Increase decrease

The ‘normal’ system Is stable



| | |
Fish Stocks
decrease

Fishing technology
Fish Price

increase

Fish Demand
decrease

L Gov. subsidy

Increase
The ‘subsidised’ system unstable

Increase



Fish Stocks Fishing technology

decrease I increase

Fish Price Fish Demand

INcrease
- L Gov. subsidy
Positional Good increase

Increase Very unstable system




Systems Thlnkmg

re s the Con




No SD engineering without
positive people'




Definitions
Dangers

Systems
Tools - Why we need a toolkit



Toolkit

Engineering in 4 Dimensions
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Toolkit




SCOPE

Toolkit

Engineering in 4 Dimensions
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Toolkit

Governments have similar problem

e Sustainable Development Indicators

Priority

100-150 : :
policy action

statistical
trends

Headline Indicators



Toolkit

Headline Indicator:

Ranking

Headline air pollution s

time series |
housing ) land use

arliratinn

transport

“Traffic light
scale’

employment

SD profile

Investment



Toolkit

Back In the Boardroom....

i META Ginng




Toolkit

Some Examples




Toolkit

Some Examples

Hiztolae Grmesas
& Paimnids Limiles

Anchiliors, Flanens
& Inddgeirial Dygigrass

EMS PERFORMANCE

IMPACTS ON WATER - Chimale related Baglors |

IMPACTS R FLORA Y FAURS
MATURAL RESOURCES

IMPACTS ON HUMANS ==

| IMPACTS ON AIR
& ATMOSPHERE

BAPACTS ON CULTLRAL ; ; = Enmafjy inuse
FEATLIRES

IMPAGTS G LOGAL . Minimising anergy loss
COMMUNITY

IMPACTS ON LAND / SOIL Usga af claan anangy
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Key Issue Axes

Toolkit

Benchmarking

Rothinking Construciion;

Ot el [ g
CeFi =]




SCOPE
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;1 | COST BENEFIT ANALYSIS
Englﬂl' » Shadow prices triple bottom line te ene
s Favoured in green tax calculations
« SOme costs expensive to compute
o Indirect connection te national picture
» Opague so open to controversy.
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Toolkit

Engineering in 4 Dimensions
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Life Cycle Analysis
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Option Values
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Project for the Student Not

“...design a Kalashnikov rifle for under $5
from readily available recyclable materials”



Conclusions

*Avoid the definitions snare by ignoring it

*Bring systems thinking to the party

«Scope with Board Room scorecard technigue
Link life cycle analysis to broader asset concept

«See creating options as creating SD & asset value
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