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Two main pieces of legislation:

1. Reporting – MUST ACT NOW!

National Greenhouse Emissions Reporting (NGER) 
Act 2007 makes reporting mandatory for facilities > 
25 kt CO2-e. 

Must report by 31 October 2009 for financial year 1 
July 2008 - 30 June 2009.

2. Pricing carbon – CPRS. Starting 2011.



Three “Scopes” of GHGs:
Scope 1 : GHGs released to atmosphere  
due to an activities that constitutes the 
facility e.g. gas boilers, vehicle fleet).
NGERS & CPRS

Scope 2 : GHGs released die to activities 
that generate electricity, heating, cooling or 
steam that is consumed by the facility but 
that do not form part of the facility. NGERS

Scope 3 : emissions outside of the 
boundary of the facility that are not 
scope 2 emissions (e.g. air travel). 
Carbon footprint



NGERS and CPRS – Who has to 
do it? 

NGERS is  for Scope 1 plus Scope 2: ~10% businesses

CPRS is for Scope 1 only: ~1% businesses [1000]

Australian Businesses
NGERS CPRS



NGERS Thresholds and 
Timing:



CPRS Media Release 4 May 
2009

1. Carbon tax of $10 / t for 1 July 2011 - 30 June 
2012. Trading from 1 July 2012 - market prices.

2. A new Global Recession Buffer will be provided as 
part of the assistance package for emissions-
intensive trade-exposed industries. 

3. $200 million energy efficiency measures in    
2009-10.



How will carbon trading affect you? 

For trading levels of $25 / t CO2-e:

$10/t: electricity up by 7%, gas up by 5% [2011].

$25/t: electricity up by 18%, gas up by 12%  
[2012], petrol up by 4 - 7 ¢/L [2014].



Where will all the CPRS 
money go?

Australian businesses: ~ 500 million t CO2-e pa e $11.5 
billion pa raised @ $25 / t CO2-e.  

Every cent will be used to help households and 
businesses adjust to the scheme. 

Govt literature indicates:

26% Fuel excise offset

35% EITE

7% to power stations

4% “Action Fund”

28% Payments to low income households 



Building Associated GHG 
Emissions

Buildings account for 23% of emissions in 
Australia (Green Building Council).

UN Environment Programme places the figure at 
40% or greater of global emissions and energy 
use. 

Buildings are the main culprit for human 
associated emissions, so what is being done to 
reverse this?



Global Emissions by Sector: which of these 
contribute to buildings?

(“Australia’s Low Pollution Future - The 
Economics of Climate Change Mitigation”, 

Commonwealth of Australia 2008, 
http://www.ag.gov.au/cca) 



Hazelwood…the world’s worst?
of the most polluting coal-fired power plants around 

the world
Country Most polluting station CO2 intensity (Mt/TWh) 2

Australia Hazelwood, Victoria 1.58

USA Edwardsport, Indiana 1.56

Germany Frimmersdorf 1.27

Canada H.R. Milner 1.25

Mexico C. TG. Portes Gil, Rio Bravo 1.18

Poland Belchatów 1.09

Czech Republic Prunerov 1.07

Japan Niihamanishi 1.02

UK Cockenzie 0.99

Italy Porto Tolle 0.78

‘Hazelwood - the dirtiest power station in the world? ‘, WWW-Australia, http://www.wwf.org.au/articles/feature34/#footnotes, 
accessed 7th Sept  2007.



Heating Energy Requirements for 
Different Classes of Houses in EU

5 star NABERS Rating



Carbon Strategy – How to 
Prepare for the CPRS

1. Carbon and Energy Audit / Footprint

2. Carbon analysis: density, MACC

3. Set KPIs

4. Efficiency / Culture / Practice

5. Clean Tech

6. Acquittal Strategy: abate / trade

7. Influence stakeholders



Marginal Abatement Cost (MAC) Curve for Australia:

Cost to reduce CO2 emissions by 1 tonne.



SEMF’s Marginal Abatement Cost Curve 
(MACC) for South East Melbourne



Examples of “Clean Tech”
1. Buildings: Green Star, NABERS

2. Waste to energy: Landfills and digesters

3. Co-generation and Tri-generation

4. HVAC (e.g. variable speed drives) 

5. Wind turbines

6. Biomass and Biofuels: RECs

7. Photo-voltaic (PV)

8. Solar-thermal and solar-cooling

9. Power Distribution and Reticulation Designs 

10. Carbon capture and storage.

Renewables to be 20% of 
Australia’s electricity by 2020
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Energy costs are 
reduced by 30 – 45% 
whilst GHG emissions 
are reduced by 30 - 60%

300 % More Efficient than 
Typical Central Power 
Plants. 



Wartsila

Large Scale: 72 MW

MDE Detroit Diesel

Medium Scale:

191 -1403 kW Biogas Generator Set

Ceramic Fuel Cells Ltd  
(CFCL) Ceramic Fuel Cells (CFCL) 

Household Scale:
2 kW solid oxide fuel cell

CO-GENERATION: Highly scaleable



ZERO WASTE
Waste to Energy: Anaerobic Digestion (AD)

Creation of biogas and subsequent combustion to generate 
renewable energy is one of the highest value-adds for 
organic waste. 

AD and Co-gen systems deliver paybacks of around 3 – 5 
years by generating revenue from:

� Creation of Renewable Energy Credits (RECs),

� Sale of renewable energy back into the grid,

� Large reductions in trade waste costs (BOD, SS, nitrates)

� Free heat and cooling (via absorption chillers),

� Redundant / off-grid electricity, heating and cooling,

� Sale of bio-solids as fertilizer or soil conditioner.



Process Flow Diagram

Case Study: Waste from 11 500 people

Can be scaled down to 30 people / 10 households



Simple 1 tank digester –
ISE Pty Ltd



BOD (volatile organics): degraded rapidly in the 
contact reactor

Bacteria / slowly degrading organics (e.g. cellulose):
concentrated & degraded in the stabilization reactor.

Contact Stabilization Anaerobic Digester



Case Study: Zero Waste

1928000.00kWhrs thermalHeating output

2960000.00kWhrs electricalElectrical output

99.48%% utilization of biogas for year

91.26%% facilty operation in year

815729.87m^3/yrBiogas consumption

8000.00hrsOperation time per year

ValueUnitsCO-GENERATION

103,088.23$/yrGas Value (if sold to the grid)

26,569.13GJ/yrEnergy of Gas

820034.95m^3/yrBiogas Production

581,585.07kg BOD/yrTotal BOD removed

ValueUnitsBIOGAS

people625Electricity for

households216Electricity for

people11274People - kitchen and garden waste



$50 / REC1 REC (1 MWhr renewable energy): 

$0.17 / kWhrStandard Vic feed-in tarrif:

Assume:

554787.00$/yrTOTAL ESTIMATED REVENUE

-96412.00$/yrMaintenance

503200.00$/yrElectricity income

TBA$/yrHeat income

TBA$/yrVRET Income

148000.00$/yrRECS Income

TBA$/yrNatural Gas Saving

TBA$/yrWater Saving

TBA$/yrSewage Saving

$AUS 2009APPROXIMATE REVENUE

Case Study: Zero Waste



Discounted Payback Period and 
Net Present Value

years2.89Discounted Payback period

$5,749,632.02NPV

2.89N/AN/A
Discounted Payback Period 

Calculation

53012.50-440745.95Cumulative NCF

493758.45523383.96-964129.91Discounted NCF

554787.00554787.00

-964129.91

CAP EXCash Flow

2011.002010.002009.00Time

0.06Interest Rate

0.170.170.17Electricity cost ($/kWhr)

kWhrs8880.00Daily electricity generation



Sustainability & Facilities Management
Future Opportunity / Threat:

Mandatory Disclosure of Commercial Office Building Energy 
Efficiency Scheme: valid Building Energy Efficiency Certificate, National 
Australian Built Environment Rating System (NABERS) Energy base rating, 
assessment of the lighting energy efficiency and suggestions on how to improve the 

building’s energy efficiency. Owners who don’t comply will risk a fine or prosecution.

Disclosure at point of sale or lease for Class 5, > 2000 m2.

Implementation will be in 2nd half 2010. Will be expanded to other 
buildings in the future.

Market advantage for facilities management contract ors who 
can develop and implement the most cost-effective means  of 
maximizing energy efficiency of new and existing 
commercial office buildings. 



What does the Green Building 
Council Recommend for Energy 

Efficiency ?

• Building fabric improvements

• Lighting systems (& greater use of natural light)

• Heating and cooling systems and control improvements

• Energy efficient motors

• Energy efficiency equipment (copiers, computers,

appliances etc.)

• Passive design

• Onsite generation



HVAC, Lighting and Power.Mandatory minimum energy 
performance requirements 

BCA Section J -
Energy Efficiency.

Specific areas & 
buildings

DescriptionRating System

Energy, water, waste and 
indoor environment. 

Office building, Office tenancy, 
Business hotels, Homes, 
Retail [hospitals, schools] 

Operational impact on the 
environment.

NABERS ratings will 
complement Green Star 
ratings - feedback loop to 
designers. 

NABERS - National 
Australian Built 
Environment Rating 
System.  

Environmental impact: health, 
energy, transport, water, 
materials, land use, ecology, 
emissions & innovation.

Office buildings [industrial, 
multi unit residential, mixed 
use and healthcare] 

How the premises will perform 
under ideal circumstances 
based on design information 
and management processes. 

Green Star



New Australian Initiatives in the 
2009-10 Federal Budget:

New residential buildings: six star (hot water & artificial light).

Mandatory disclosure energy performance - residential & commercial.

BCA: glazing, artificial light, and HVAC. From 2010 – new buildings and 
new work on buildings.

Enhanced commercial rating tool.

Energy efficient labelling. Manufacturing & consumer benefit: 10 stars.

Minimum appliance performance

HVAC: design, manufacture, installation, 

operation & maintenance.



Insulation, 2800

Insulation for 
renters, 637.4

Solar hot water, 
514.4

Solar Power, 
339.7

Solar flagships, 
1500

Carbon capture 
and s torage, 

1975

Smart grid, 100

Action Fund, 
300

Bus iness  energy 
efficiency, 200

AUS: 25% CO2 reduction by 
2020

Breakdown of green technology funding in latest budget:



Latest UK Trend: Carbon 
Critical Design

Construction Industry Council, Chartered Institution of 
Building Services Engineers and British Institute of 
Facilities Management are working on:

Carbon Critical Design:
Project’s carbon footprint is part of the initial design 

stages.
Carbon costing, low carbon design and infrastructure. 
Driver: that an asset constructed today considers the 

future carbon-critical economy.



What motivates businesses to use Clean 
Tech?

Compliance

Used it before

Energy / emissions targets

Available fuel (biomass, biogas)

Energy security

Electricity costs

Heating costs:

- important issue for food processing and pharma

- lower importance for meat industry

- no use for heat in biomass industry.



Current system is fine

Risk adversity

Capital outlay, opportunity cost, long paybacks

Issues about integration with existing facility

No immediate use for certain advantages (e.g.  
low grade heat)

Uncertainty of regulatory environment

What demotivates businesses from using 
Clean Tech?

Strategies exist to overcome all of 
these bottlenecks


