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MOUNTAINS IN AUSTRALIA 
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Dr Paul Dargusch 
• 20 yrs in industry in environmental markets 

• Commodities trader; Aus/Pacific, Japan, EU, China 

• Studied PhD part-time (Ecological Economics, UQ) 

• Undergraduate qualifications BSc Hons (Forestry) 

• Deputy Coordinator IUFRO 5.10.00 

• MACC projects: Cement Aus, Port of Brisbane 

• CDM projects: Xstrata (Philippines), RCC (Indonesia) 

• CDM/Capacity Building (Pacific Islands Region, Libya) 

• Carbon management strategies: Cape Alumina 

• Director of Education – International Energy Centre 

 

p.dargusch@uq.edu.au  

mailto:p.dargusch@uq.edu.au
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• 10+ yrs in business & policy, 6 years in carbon & energy management / strategy 

• Bachelor or Business (Sustainability) 

• Postgraduate in Energy Economics and Renewables 

• Australian Government Registered Greenhouse & Energy Auditor 

• Worked as Senior Consultant for major environmental services group in Australia 

• Worked as Associate Director for Queensland Government in renewable energy policy 

• Involved in a number of start-ups: carbon trading, biogas, geothermal hot rock and solar 

• Worked with big polluters (Caltex) to more sustainability inclined firms (Billabong) 

• Worked on Carbon Farming Initiative projects / methodologies 

• Carbon market related projects with UN, World Bank, Aus, PEMSEA and NZ Government 

• Currently, education Manager International Energy Centre (Professional Development) 

• Also, director at CarbonLab (Projects, Research & Lecturing) 

 

a.ward@uq.edu.au   

 

ADRIAN WARD 

mailto:a.ward@uq.edu.au


Climate change is a BIG issue… 
 









For mountains, climate change will have a severe and 

disproportionate impact on snow-cover, vegetation, 

slope stability and hydrological function.  

The systems dynamics are highly complex.  
 

 

MORE OR LESS CARBON? 





Tonnes of Carbon Dioxide Equivalent (tCO2e) 

GHG GWP 

Carbon Dioxide (C02) 1 

Methane (CH4) Currently 21 (25 from 2018) 

Nitrous Oxide (N2) 310 

HFCs 140-11,700 

PFCs 6,500-9,200 

Sulphur hexafluoride (SF6) 23,900 

Nitrogen trifluoride (NF3) 17,200 (Kyoto 2 and beyond) 



Managing Externalities 

• Mitigating (reducing the impacts of) climate change 

requires humans to reduce greenhouse gas emissions, 

and if this fails, to be ready to ‘adapt’.  

 

• Greenhouse gas emissions cause ‘externalities’. 

Externalities are common in virtually every area of 

economic activity.  

 

• They are defined as third party (or spill-

over) effects arising from the production and 

or consumption of goods and services for which no 

appropriate compensation is paid.  



5 Different policy approaches… 
 

 

1. Command-and-control 

2. Establish a price signal (tax or market) 

3. Direct Action 

4. Do nothing  

5. Hope for a ‘Silver Bullet’ 



A carbon tax is simple to administer – for every tCO2e 

emitted, a company will pay a fixed amount of money 

to the government e.g. $23 tCO2e 

 

Countries who have an emissions trading scheme 

(ETS) require highly polluting companies to buy 1 

carbon permit or offset for every tCO2e emitted.  

 

If companies do not get enough permits (or offsets) 

then they must buy from other companies who have 

lowered their emissions and do not require them (or 

pay a penalty price). The price varies according to 

supply & demand for permits (emissions levels).   

 



Emissions trading schemes (ETSs) are based on the 

trading of carbon permits and offsets.  
 

PERMITS 
 
• Auctioned by the 

government in 
accordance with the 
scheme cap / target 

• Both 1 unit = 1tCO2e 
 

• Both financial 
instruments / assets 

 
• Both may be used for 

compliance (subject to 
rules) 

OFFSETS 
 
• Issued under carbon 

offset schemes for 
projects that sequester 
or avoid GHG 
emissions  



Over 90 countries with a tax or market mechanism 



Including China....  

The world’s 2nd biggest emitter  
 



Carbon offsets are an important tool to comply under 

emissions trading… 
 

> Developed to Developing Nation < 

 



Carbon offsets can be created by projects that avoid or 

sequester GHG emissions. The majority of these 

projects occur in developing countries. 

 

These offset units are then used for compliance or 

voluntary purposes in industrialised countries. 

 

Carbon offsets are verified and created under 

various schemes around the world.    
 



Types of carbon mitigation projects that can use 

carbon markets & carbon finance as funding 

mechanisms.  



Sequestering or avoiding the release of carbon in a 

biological context can also generate carbon offsets.  



C VERSUS TCO2E 

30tC per 
hectare 

X 3.67 

110tCO2
e per 

hectare 

Market Value = 110t x USD$4 = $440/HA 



From a climate policy perspective, biological stores of 

carbon can be categorised into colour types. 

Green Blue White 



The Ocean & Coasts “Blue Carbon” 

Donato et al, 2011 



While we can revegetate/manage ecosystems to 

create carbon offsets, we can also avoid their 

destruction and thus save emissions through the 

REDD+ mechanism.  

Video > 



Ward et al, 2013 

Mountains have forests, grasslands, wetlands and 

other ecosystems that store carbon in  

aboveground/belowground biomass and soils. 

 

While the carbon stored in mountain forests have been 

explored somewhat, the carbon stored in treeless 

(White Carbon) mountain systems has not.      
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NEW SOURCES OF FUNDING REQUIRED… 

CO2 

$$$ 

CO2 

CO2 

CO2 

At the end of 2012, Climate Finance resulted in $300b  
of investment, though little for mountain areas 
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ADRIAN’S RESEARCH 



White Carbon refers to carbon stored in treeless 

mountain ecosystems (e.g. grasslands & shrublands).  

Ward et al, 2013 (confidential, under review) 



Altitudinal Belts 

 

 

Rock and Ice (Nival  or SnowZone) 

Alpine 

Montane 



White Carbon 

Ward et al, 2013 (confidential, under review) 



Ward et al, 2013 (confidential, under review) 

Globally it is a huge carbon store which has a significant 

economic value based on its climate regulating ecosystem 

service.  



Conserving carbon stocks can lead to improved health 

of ecosystem services. 



Carbon storage and climate regulation are but one of 

many ecosystems services. 

“For the entire biosphere, the value (most of which is outside the market) 

is estimated to be in the range of US$16–54 trillion (1012) per year, with 

an average of US$33trillion per year. Because of the nature of the 

uncertainties, this must be considered a minimum estimate. Global gross 

national product total is around US$18 trillion per year” 



If the carbon price is high enough it could provide an 

incentive to encourage more sustainable ‘landuse’ 

practices that preserve carbon stocks.  

  



Threats to mountain ecosystems & catchments 

HIGH-ALTITUDE GRASBERG MINE, 

PUNCAK JAYA, INDONESIA 

INVASIVE PEST SPECIES 

SOUTHERN ALPS, NZ 

INTENSIVE DAIRY FARMING 

KYRGYZSTAN 

TOURISM DEVELOPMENT, CANADA  
WILDFIRES, CHILEAN ANDES 
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CHALLENGES FOR AUSTRALIAN MOUNTAINS… 

Protected 

(HA) 

Non-protected 

(HA) 

Percentage not 

protected 

1,214,902 773,912  36.3% 



Carbon pricing aims to change ‘the economics’ by 

providing a development alternative… 

Carbon – 
Sequestration & 

Avoided Clearance 

Co-benefits e.g. 
PES 

Adapted from: Gordon, 2012 



There is an immense opportunity to leverage carbon 

finance for the conservation of mountain-based 

ecosystems…  

 

To date, this has not happened.  

 
There is a great need to build knowledge and capacity in 

this area to enable private sector, government and NGOs 

to work together to leverage carbon finance. 

 

This is incredibly important in managing project risk and 

understanding the opportunity.  

 

  



Fundamentally, we first need to understand 

how carbon pricing and emissions trading 

(cap and trade) schemes work.  

 

Enter CarbonGame.  
 



Run in many countries, for leading private, 

government and non-government organisations. 
 



 
 

1) How cap-and-trade schemes work? 
 

2) How companies think about ETS compliance strategy: 
I. Carbon management? 
II. Carbon abatement? 
III. Carbon Offsets? 

 
3) How supply and demand for permits and offsets influences 

carbon price and therefore the development of carbon offset 
projects. 
 

 
And have some fun…. and win a big prize! 

 
 

 
  
 

 

THE OBJECTIVES OF TODAY 



Welcome to Tasland.  

Prime Minister Barry 

Ryan has introduced an 

ambitious emissions 

trading scheme (ETS), 

with the objective of 

reducing Tasland’s 

greenhouse gas 

emissions by 40%  

over 3 years. 

 

WELCOME TO TASLAND 



WELCOME TO TASLAND 

 
 



Tasland Emissions Trading Scheme 

 
 

Key Design Parameters 
 
 
 

Type: Cap & Trade 
 
BAU emissions: 31,520,600 tCO2e 
 
Caps:  Year 1: 28,000,000 tCO2e 
            Year 2: 24,000,000 tCO2e 
            Year 3: 18,912,360 tCO2e  
 
Auction: Sealed-bid, yearly 
 
Banking: 10% of total liability 
 
Kyoto Offsets: Yes, unlimited 
 
Penalty Rate:  $65 tCO2e  
then increasing each year 
 
 
 
 
 



PERSONALITIES… 

 
 

Paul Dargusch 
     Dodgy Broker 

Department of 
Environment & 
Sustainability 

Adrian Ward 
Chief Administrator - TETS 

COUGAR CARBON CONSULTANTS 

Adrian Ward 
Senior Advisor 



CARBONGAME PROCESS 

 
 

1 Check your 

annual notice for 
vital info 

2 Plan your 

strategy 
3 Auction 

4 Offers to Sell 
5 Secondary 

Market 

6 Offset 

retirement, banking 

7 Final Abatement Regulatory review NEXT YEAR 



The question remains – to what extent can 

they be used to support the management of 

upland watershed areas? 



Firstly, some carbon offset  project 

ideas for you to consider: 
 

 Reforestation, Afforestation, Revegetation 

 Avoided deforestation (REDD+) 

 Fertiliser management 

 Pest (animal and plant) control 

 Wildfire management 

 Soil carbon management 
 



We essentially have two ways in which emission 

saving technologies and practices can be funded.  
 

Grants & Subsidies 
e.g. Green Climate Fund 

Creation of Carbon Offsets 
e.g.1 tCO2e reduction = 1 CER 

Sale of Carbon Offsets 
e.g. for compliance or  

voluntary reasons 

$ 

$ 

CARBON MARKETS CARBON FINANCE 



Currently the carbon offset price is too low to encourage 

new projects (‘innovation’) that reduce CO2e… 



However there is lots of direct funding (not affected by 

market price) available to support mitigation projects… 
 



The UN led Green Climate Fund is the biggest fund. 
 
 Launched at COP17, objective to raise $100 billion a year by 2020. 

To kick-start environmental projects. Fully operational by 2014. 

 

 Based in South Korea, the Fund will provide simplified and improved 

access to funding, including direct access, basing its activities on a 

country-driven approach and will encourage the involvement of 

relevant stakeholders, including vulnerable groups and addressing 

gender aspects.  

 

 The Green Climate Fund was designated as an operating entity of the 

financial mechanism of the UNFCCC, in accordance with Article 11 of 

the Convention. 

 

 Administered via Nationally Appropriate Mitigation Actions (NAMAs), 

REDD+, buying up CERs and other schemes.  



Now that you know a bit about carbon markets, 

carbon finance and emissions trading, what ideas 

do you have for using these mechanisms to support 

upland watershed management activities? 



A few final thoughts… 

 While carbon markets and carbon finance are an attractive 

proposition, they are complicated and risky. 

 

 However, not leveraging climate finance would be a missed 

opportunity.  

 

 It is critically important the organisations obtain the knowledge and 

skills to build the capacity and partnerships to capitalise on the 

opportunities. 

 

 Projects should be thoroughly thought through to ensure they align 

with the principles of integrated watershed management and avoid 

unexpected consequences.  



Voluntary Survey – Please complete this quick online 

survey to help me with my research:   

 

http://www.surveymonkey.com/s/BBXGNQX  
 

Many thanks!!! 

http://www.surveymonkey.com/s/BBXGNQX
http://www.surveymonkey.com/s/BBXGNQX


Appendix - CARBON FINANCE 

Jackson, 2013 



Jackson, 2013 



Jackson, 2013 



Jackson, 2013 


