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Our motivation

1. To make a contribution to low-carbon transitions and to
sustainability

2. To advise, support and influence government policy

3. To apply research rigor




 Australian Sustainable
Energy - Zero Carbon
Australia Stationary Energy
Plan (2010), 194 pages

« “Comparing a range of micro
and macroeconomic annual cuxon o
figures from the Australian o S
economy” g ST S e

FIGURE 7.4
ZCAZ2020 Stationary Energy Plan capital cost pared to other

nnnnnnnnn 2007 fo— 37.8
Recreation 2003-2004  \ee— 45 0
(4 4 GVA 08 Education | 48,7
e “Shows that the ZCA2020 e atos o 11
Car Retailing 2009 |— 4.7
= - = < GVA '09: Transport & Warehousing 595
2 GVA09 : Healthcare, Social Assistance — 6.
I nves I I len O I Ion g GVA D9 MINING  —— 00,8
& GVA '09: Cor i 816
= = é GVA '09: Manufacturing 103.1
per year IS not extraordinary et
z Federal Social Securi ty (0B=09) —— 1246
> TotalFederal Ex penditure 2009 e ———— 4.6

when compared with other N NN
public or private spending” !

« Eg alcohol, gambling and
recreation

Figure 7.4 ZCA2020 Stationary Energy Plan capital cost compared to other economic

Engineering analysis naieve on economics?
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The 4see approach
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National scale

——__trading border




Divide up economy Into industries & dwellings

—_trading border




Volume flows, eg of goods
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Volume flows to all users
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Different flows leading to final demand

imports

 trading border

exports




Historical data

trading border

exports




Summary of the 4see approach

At a national scale
Underpinned by data
Capture changes over time

B WD

Identify metrics amenable to a sort of conservation principle, cf
conservation of mass, energy, momentum.

5. See where this journey takes us!
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Start to quantify
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Intermediate consumption between industries
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GVA (gross valued added) & imports
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Other Inputs: fuel, electricity, jobs
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EXxports
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Investment (GFCF, gross fixed capital formation)
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Full economy of GB (2010)
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Initial work on economy of TW (2010)
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Stocks-and-flows and process flows
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Stocks-and-flows
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Process flows
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Future scenarios
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BAU by trending relationship ratios
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Generation: Consumption:

* Wind turbines  Efficiency in workspace,

: . warehouse and retail
* Biomass electricity

. . » Aviation efficiencies
* Bioenergy boilers

» Passiv haus new housin
» Solar thermal hot water J

* PV (photovoltaics) * Double glazing

* Loft insulati
* CCS (carbon capture and Oft Insulation

sequestration)  Cavity wall insulation
» CSP (concentrator solar  Solid wall insulation
power) electricity transmitted
from North Africa ° Heat pumps
« LED lighting

a3 Measures in the 4see model ARUP



Transportation:

« Biomass electricity
 Bioenergy boilers
 Solar thermal hot water
* PV (photovoltaics)

* CCS (carbon capture and
sequestration)

» CSP (concentrator solar
power) electricity transmitted
from North Africa

3o Measures in the 4see model




Requirements for each investment measure

1. Scale of feasible implementation,
2. Additional cost for implementation,
3. Their generation of energy or reduction of energy demand.

®offshore wind capacity (u.57e)

80,000

24

& 40,000 }

0 1

1990 2000 2010 2020 2030

sv3 extrap ofh wind cap : BAU
su3 extrap ofhowind cap : scen 2
sv3 extrap ofh wind cap : scen 3
sv3 extrap ofhowind cap : seen d

20 Conclusions




CO2 emissions of BAU compared to all measures

@ CO2 emissions by fuel (e.61at BAU)
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@ CO2 emissions by fuel (e.61at scen2)
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Components of 4see

© 0 N o g B~ w e

Start with the infrastructure (fixed capital)

Supply and Use Tables (System of National Accounts)
Follow volumes forwards (rather than money backwards)
Infrastructure (fixed capital) gives rise to production
Production requires inputs, which are complementary
Coefficients of input-to-production evolve over time

Final consumption provides (exogenous) demand-pull
Shift household consumption to investment (GFCF)

Quantify measures examined by others




Observations from applying the 4see model

* The 4see model can calculate marginal costs to the economy

A shift from final consumption (of GDP) to investment might
Increase unemployment

* 4see scenarios are a starting point for examing system
Interactions and sensitivies of investment measures

s Conclusions ARUP



Observations

Collecting data is non-trivial but feasible.

Many relationships are smooth

Few surprises to individual specialists...

...but breaks down barriers between specialisms




To do:

4see models of more countries in addition to:
GB (Great Britain)
TW (Taiwan)
AU (Australia)

« Investigate historical trends of relationships
«  Sensitivity analysis of business-as-usual scenarios
* Research measures for low-carbon transition

« Develop future scenarios
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