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What’s the objective here?

▪ Estimate the damage costs of climate 

change (CC) from three emission cases.

▪ Estimate the costs of CO2 reduction 

including export replacement.

▪ From the perspective of average Victorian  

household.

▪ For an economy frozen in 2019-20.

▪ Answer the question does damage 

avoidance outweigh CO2 reduction cost. 

▪ In context of the emerging security crises.



Why average Victorian household ?

▪ To make it most relevant.

▪ Household discretionary expenditure is the 

best indicator for measuring welfare costs.

▪ GDP change can increase with some costs.

▪ Climate change damage may boost GDP. 

▪ Damage costs will boost insurance and 

taxes, increasing GDP but reducing welfare.



What are the three global emission 
scenarios to 2100?

1. Business as usual – US 2016-2020.

2. Pre COP26 current policies to IPCC 

Paris agreement.

3. ZNET 2050.







How are damages estimated?

▪ IPCC reports (2018 SR) and other modelling.

▪ Determine the general shape damages for 

each 1 degree rise within general 4 to 1 ratio 

between 1C and 4C  2020-2100.

▪ Determine damage upper and lower bounds.

▪ By setting Australia damage for each type at 

2020 asset levels and economic activity.

▪ Calculate year by year to 2100 for each type.





Australia:  A resource constrained economy – The framework

Given:

GDP = C + GC + IV + EX – IM

Where:

GDP = Gross domestic product.

C = Household consumption.

IV = Investment.

EX = International exports of goods and services.

IM = International imports of goods and services.

Let:

GDP = GDP from labour and capital capacity constraints where –

denotes a constraint.

NT = EX – IM = NT from foreign debt constrained trade balance.

Then:

ΔC = –ΔGC – ΔIV

Where:

Δ denotes change from 2020 levels.



What ways do damage costs 

impact Victorian households?

▪ Increase in prices for agriculture and 

insurance.

▪ Forced increases for real expenditure on 

insurance.

▪ In fully employed economy (most of 2019-

20) increases in taxes, interest rates, 

general prices to release resources to fix 

the damage. 

▪ Most damage cost formed at world or 

national level.





Sniff test: What are the aggregate 

damage costs for Australia?

▪ Cumulative Australia loss 2020-2100 

from 2020 national levels $US 6.6 

trillion for BAU from slide above or 3 

times 2020 GDP. 

▪ IPCC puts loss at $US 551 trillion for 

World (2018 Report).

▪ Australian share at 1% so in ball park.



What is the CO2 reduction 

strategy ?

▪ Basic for 70% of emissions.

▪ Step one: obtain a 100% renewable source, 

namely electricity.

▪ Step two: convert oil and gas and other 

energy to electricity or renewable fuels.

▪ Step three: soil carbon and carbon capture 

storage for rest.







Distribution of National ZNET expenditure 2025-2050 (%)





The complementary crisis:  Security
1. A massive arms race is developing in the Indo-

Pacific region.

2. China has an advantage in a number of military 

technologies at high scale and growing.

3. To maintain US security umbrella Australia may 

well have to increase defence expenditure to 4% of 

GDP.  The nuclear submarines will take up at least 

25% of this adding missiles, aircraft, AI and cyber 

technologies.

4. Cumulative National security expenditure would 

increase by $900 billion by 2050 compared to 

current levels.





Cost of climate change mitigation:  
Core messages

1. Future generations better off with ZNET 2050.  

Current older generation clearly not so, unless 

productivity growth can be accelerated from 

past trends.  Problem: more capital investment 

required lowering short run living standards.

2. Resources will be severely constrained.  Price 

mechanism and regulation essential .  However 

this will only be accepted if cross price 

elasticity of substitution effects protect real 

incomes, e.g. car reduction with public 

transport increase at similar or lower cost.


