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• David Crossley has 40 years’ experience in the energy sector, 
both in Australia and internationally, providing advice on 
sustainable energy policy and programs to governments, 
regulators, energy companies, industry associations, and NGOs

• In 2003, David was a consultant on the establishment of an 
energy efficiency resource standard scheme in the State of New 
South Wales, Australia

• Currently, David is a Senior Advisor with the global, non-profit 
expert group the Regulatory Assistance Project (RAP); he works 
mainly in China, managing the provision of technical assistance 
on demand-side management and energy efficiency to 
government, regulators, and the electricity industry

• In August 2015, RAP published a case study of the EERS scheme 
in China written by David with a Chinese colleague, Wang Xuan
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Agenda

• What are energy efficiency resource standards (EERSs)?

• The EERS scheme in China

• EERS schemes in Australia

– the Energy Savings Scheme (ESS) in the State of New 
South Wales (NSW);

– the Victorian Energy Efficiency Target scheme 
(VEET) in the State of Victoria

– the Retailer Energy Efficiency Scheme (REES) in the 
State of South Australia
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What are energy efficiency
resource standards (EERSs)?
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Energy Efficiency Resource Standards

• An energy efficiency resource standard (EERS) is a 
regulatory mechanism that requires obligated parties to 
meet quantitative energy saving targets by delivering or 
procuring eligible energy savings produced by 
implementing approved end-use energy efficiency 
measures

• The requirement to meet quantitative energy saving 
targets distinguishes EERSs from other similar 
mechanisms, such as a general requirement to acquire 
all cost-effective energy efficiency with no target 
specified
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EERS Schemes

• Governments have endeavoured to improve end-use energy 
efficiency, and in some cases also achieve other objectives, 
by designing and implementing EERS schemes that place 
energy efficiency obligations on particular parties

• There are now estimated to be up to 50 EERS schemes 
operating in a range of jurisdictions around the world, and 
the number is growing

• In 2012, the European Union Energy Efficiency Directive 
required all Member States to establish EERS schemes or 
alternative policies that place energy saving obligations on 
energy distributors or retail energy sales companies
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Key Elements of EERS Schemes
• All EERS schemes include three key elements: 

– a quantitative target for energy efficiency improvement;

– obligated parties that must meet the target;

– a system that: defines the approved energy efficiency 
activities that can be implemented to meet the target; 
measures, verifies and reports the energy savings 
achieved through these activities; and confirms that the 
activities actually took place

• Some, but not all, EERS schemes include trading of energy 
savings

• Trading may be implemented using energy efficiency 
certificates (white certificates); other schemes implement 
trading without certificates
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The EERS Scheme in China
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Energy Intensity in China 1980 to 2013
Tons of coal equivalent per unit of GDP

(constant prices, 1980 = 100)
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Energy Efficiency Programs in China
• China has a 30-year history of implementing government-

supported energy efficiency programs;  since 2004, these 
programs have centred around setting and enforcing energy 
efficiency targets 

• National level targets are set by the central government, and 
are then subdivided and assigned to provincial-level 
governments and to administrators of key national programs

• Targets for individual government and private-sector 
enterprises are set by the central government for large energy 
users and by lower levels of government for smaller users

• Performance against these targets is evaluated and enforced 
by government officials – the “energy efficiency police”

• Individual government officials may be penalised if energy 
efficiency targets in their areas of responsibility are not met
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Establishment of China’s EERS Scheme
• From January 2011, the central government placed an energy 

efficiency obligation on State Grid and China Southern Grid, 
the two large government-owned combined electricity 
transmission, distribution and retail companies in China

• The grid companies must achieve the following EERS targets:

– energy savings of at least 0.3％ of the previous year’s sales 
volumes; and

– demand savings of at least 0.3% of the previous year’s
maximum load

• The obligation also requires the installation of:

– load monitoring equipment on 70% of peak load; and

– load control equipment on 10% of peak load
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Coverage of China’s EERS Scheme
• Fuel coverage:

– main “fuel” covered is electricity;

– energy savings from other fuel types may be 
converted to the equivalent electricity saving

• Sector and facility coverage:

– eligible end-use energy savings may be acquired from 
all economic sectors and from any facility; in practice, 
savings are acquired from the industrial and 
commercial sectors, with no savings from the 
residential sector 

– reduction of losses in transmission and distribution 
networks can also be used to meet part of the targets 
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Approved Energy Efficiency Activities
• Grid companies may acquire energy savings that are eligible to 

contribute to their EERS targets by:

– directly implementing energy efficiency projects

– establishing an affiliated energy services company (ESCO) to 
carry out energy efficiency projects

– directly carrying out grid system upgrades and improvements in 
internal grid company operations that save energy

– purchasing energy savings through business transactions/ 
trading (limited to 40% of total eligible energy savings)

– promoting energy efficiency to end-users (limited to 10% of any 
energy savings achieved by end-users as a result of promotions, 
and 5% of total eligible energy savings) 

• Grid companies can claim 100% of eligible energy savings that are 
audited by a third party or recorded by online monitoring; otherwise 
only 80% can be claimed
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Funding EERS Program Costs
• Funding for grid company EERS program costs may be

available from several sources:

– normal electricity tariffs charged by the grid companies (ie
EERS program costs may be treated as power supply costs 
in grid company accounts)

– government financial incentives for energy savings 
achieved by grid company ESCOs

– revenues from “differential electricity prices”

– special “demand-side management funds” established by 
some provinces

– a “utility surcharge” imposed on tariffs by some cities 

• No specific funding is available to offset lower grid company 
revenue resulting from energy efficiency activities
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Measurement and Verification
• Claimed energy savings were originally self-reported by the 

grid companies using their own M&V methodologies

• Deemed energy savings values were developed for some 
energy efficiency measures by China Electric Power Research 
Institute, a subsidiary of State Grid

• In early 2013, a draft procedures manual for M&V of energy 
savings, that was largely based on practices in the United 
States, was circulated for trial by the grid companies and 
provincial governments

• Energy use data being collected from load monitoring 
equipment on 70% of the peak load will eventually enable 
development and implementation of highly accurate M&V of 
energy savings
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Compliance Evaluation Scheme
• Evaluation of grid company EERS performance is based on a 

scoring system;  points are awarded for energy savings 
achieved and implementation actions completed

• The maximum achievable score is 100 points:

– achievements relative to EERS targets: up to 60 points

– implementation actions completed: up to 40 points

• There are four performance levels: Excellent (>90 points), 
Good (80-90 points), Qualified (70-79 points), Failed (<70 
points);  rewards for good performance and sanctions for poor 
performance have not yet been implemented

• The compliance scheme started in 2011 and was revised in 
2004; one major change was an additional category that 
awards up to 10 points for the level of end-use energy savings 
achieved 
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China’s EERS Results (1)
Energy savings (GWh)
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China’s EERS Results (2)
(% above target)
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China’s EERS Results (3)

• In 2012, 2013, and 2014, all grid companies exceeded their 
EERS energy savings and demand reduction targets, some 
by the barest margin of one GWh but others, particularly in 
provinces with low targets, by substantial margins

• In 2013, total energy savings (on a first-year savings basis) 
were 16.2 TWh, and total load reduction was 3.44 GW

• In 2014, results were lower with total energy savings of 
13.1 TWh, and total load reduction of 2.95 GW

• The lower results in 2014 may have been caused by the grid 
companies moving from finding relatively easy energy 
savings within their own operations to beginning to target 
end-use energy savings in customers’ facilities
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Effectiveness of China’s EERS Scheme (1)
• China’s EERS scheme is relatively new and the grid 

companies have experienced some difficulties in 
changing their business models to achieve the EERS 
targets

• Both grid companies have chosen to establish subsidiary 
ESCOs as their main mechanism to carry out energy 
efficiency projects, thereby locating the acquisition of 
energy efficiency resources in a separate, subsidiary 
business unit outside the grid company core business

• This raises questions about the commitment of the grid 
companies to achieving the EERS targets and suggests 
that the EERS scheme may not continue over the long 
term without further policy action by government
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Effectiveness of China’s EERS Scheme (2)
• In China, the levels of the two EERS targets are very low 

compared with targets for utility delivery of energy 
efficiency in other jurisdictions

• The actual savings are large in comparison to total 
annual energy and demand savings in most other 
countries, but given China’s size they are not particularly 
ambitious

• Despite several years experience in acquiring energy 
savings and demand reductions, currently there is no 
indication that the grid companies are starting to regard 
energy efficiency as a an alternative resource to 
electricity generation, as is done by many utilities in the 
United States
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Energy Savings Targets in Selected Jurisdictions

Jurisdiction Target Jurisdiction Target

Canada –
Ontario

1,330 MW reduction in peak
demand by 2014 and 6,000 
GWh of energy savings by 2014

Poland 53,452 GWh by 2016

China Savings of 0.3% of electricity 
sales and load reduction of 0.3% 
of max load in the previous year

United Kingdom Lifetime savings of 293 MtCO2-e 
for 2008 to 2012 and 19.25 
MtCO2-e for 2009 to 2012

Denmark 2.95 PJ for 2006-2009 (0.7% of
consumption); 6.1 PJ for 2010-
2012 (1.2% of consumption)

United States –
California

6,965 GWh (0.9% of sales), 1537 
MW, and 150 million therms in 
2010-2012 for investor-owned 
utilities; 700,000 MWh for 
publicly owned utilities

France 54 TWh cumac for July 2006 to 
June 2009; 345 TWh cumac for 
January 2011 to December 2013

United States –
Massachusetts

1.4% of retail electricity sales in 
2010, 2% in 2011, 2.4% in 2012; 
0.6% of retail gas sales in 2010, 
0.9% in 2011, 1.15% in 2012

Italy 2.2 Mtoe cumulative in 2008;
increasing to 6.0 Mtoe
cumulative in 2012

United States –
Texas

15% of load growth by 2008, 
20% by 2009, 25% by 2012, and 
30% by 2013
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EERS Schemes in Australia
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Overview of EERS Schemes in Australia

• In Australia, there are currently two EERS schemes that 
enable trading in energy efficiency certificates (white 
certificates):

– the Energy Savings Scheme (ESS) in the State of New 
South Wales (NSW); and

– the Victorian Energy Efficiency Target scheme 
(VEET) in the State of Victoria

• In the State of South Australia, there is an EERS scheme 
without certificates, the Retailer Energy Efficiency 
Scheme (REES)
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Basics of EE Certificate Trading (1)
• After an energy efficiency obligation is placed on obligated 

parties, the government or a regulator determines:

– the approved energy efficiency activities that may be carried 
out to achieve eligible energy savings that contribute to the 
EERS target

– the methodology to be used in creating energy efficiency 
certificates from eligible energy savings

– the parties who can be accredited to carry out approved 
energy efficiency activities and create certificates

– the methodology for measuring and verifying energy savings 

• In some EERS schemes, non-obligated parties (“third parties”), 
eg ESCOs, may be accredited to carry out approved energy 
efficiency activities and create certificates; these parties are 
known as “certificate creators” or “certificate providers”
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Basics of EE Certificate Trading (2)
• Obligated parties and third parties who carry out approved 

energy efficiency activities are authorised to create certificates 
for the total amount of verified energy savings they achieve

• The certificates must be registered in a central registry and then 
they may be sold to obligated parties or to third parties

• To meet their EERS target, an obligated party must either:

– directly carry out approved energy efficiency activities and 
create certificates equivalent to their EERS target; and/or

– purchase certificates from other obligated parties or from 
third parties to make up any shortfalls from their target

• Every year, each obligated party must surrender to the scheme 
administrator the number of certificates that corresponds to 
their EERS target, or pay a penalty for the number of certificates 
they are short; this penalty sets the ceiling price for certificates
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Basics of EE Certificate Trading (3)
• Many certificate trading schemes include deeming of 

energy savings values

• Deeming involves developing a list of specific energy 
efficiency measures and calculating typical energy savings 
from implementing each of these measures – the results of 
these calculations then become the “deemed energy saving” 
for each measure

• When an energy efficiency project carries out any of the 
measures on the list, the project proponent can 
automatically claim the corresponding deemed energy 
savings

• Deeming significantly reduces the transaction costs for 
measurement and verification of energy savings 
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NSW Energy Savings Scheme (1)
• The predecessor of the Energy Savings Scheme was an energy 

efficiency component of a larger emissions trading scheme (the 
GGAS scheme) that commenced in NSW in January 2003; this 
was the first operational white certificate scheme in the world

• In July 2009, the NSW Government separated the ESS from the 
GGAS scheme, which was eventually closed;  the ESS is now a 
stand-alone EERS scheme

• When the ESS commenced, the obligated parties were electricity 
retailers and eligible energy savings could be acquired only from 
electricity end-uses

• From 2016, the ESS will be extended to gas by increasing the 
energy savings target on electricity sales to accommodate natural 
gas savings, which will be converted to certificates by using a 
conversion factor;  no obligation will be placed on gas retailers
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NSW Energy Savings Scheme (2)
• The total energy savings requirement across all the NSW 

electricity retailers each year is set as a percentage of their 
liable sales for that year

– from 2016, the target will be 7% of annual liable electricity 
sales, increasing to 8.5% by 2019

– “liable sales” exclude sales to certain exempt emission-
intensive and trade-exposed industries (~ 20% of total)

• Each retailer’s individual target is calculated based on their 
percentage of total electricity sales in that year

• Electricity and gas savings are measured initially in kilowatt-
hours and megajoules and the savings are converted to tonnes
of CO2 equivalent; each Energy Savings Certificate is 
equivalent to one abated tonne of CO2-equivalent

29



NSW Energy Savings Scheme (3)
• Approved energy efficiency activities can be carried out by 

accredited certificate providers (obligated parties or third 
parties) in the residential, commercial or industrial sectors,
following approval of each activity by the scheme administrator

• To produce eligible energy savings, activities must: 

– modify end-user equipment or the usage of the equipment, 
resulting in a reduction in energy consumption; and/or 

– replace end-user equipment with other equipment that 
consumes less energy; and/or

– install new end-user equipment that consumes less energy; and/or

– remove end-user equipment resulting in a reduction in energy 
consumption

• Approved energy efficiency activities must also take place in a 
jurisdiction recognised by the ESS
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NSW Energy Savings Scheme (4)
• Accredited certificate providers propose energy efficiency 

projects for approval by the scheme administrator

• Several methodologies for calculating energy savings are 
available for different types of approved energy efficiency 
projects 

• The scheme rules also include a list of deemed energy saving 
values (in MWh and MJ) for specified energy efficiency 
measures;  deemed values simplify the M&V process in 
projects that include deemed energy savings measures 

• Verification of energy savings is carried out by registered 
auditors appointed by the scheme administrator;  some audits 
of energy efficiency projects may be carried out without notice

• From 2016, the penalty rate for shortfalls against ESS targets 
is AUD27.03 per tCO2-e
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NSW Energy Savings Scheme (5)
• No government funding is provided to obligated NSW 

electricity retailers to support either the retailers’ program 
costs incurred in acquiring energy savings or their reduction 
in revenue from lower sales

• Retailers are expected to treat the costs incurred in meeting 
their ESS targets as a cost of doing business and to recover 
sufficient of those costs as they deem necessary through their 
electricity prices

• Because NSW has a competitive retail electricity market, it is 
expected that retailers will keep any price rises due to ESS as 
low as possible

• In 2012, a competitive pass-through of ESS costs was around 
AUD 1.00 per MWh; this may increase up to about AUD2.10
following recent changes to the ESS 
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NSW Energy Savings Scheme (6)
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Victorian Energy Efficiency Target Scheme (1)

• The VEET scheme commenced in January 2009

• Under the VEET, the obligated parties are both electricity and 
gas retailers and eligible energy savings can be acquired from 
both electricity and gas end-uses in the residential and 
business sectors

• The VEET is an energy efficiency scheme, but the unit of 
measurement is GHG emissions abatement; one Victorian 
Energy Certificate (VEEC) represents lifetime abatement of 
one tonne of CO2-equivalent

• From 2016, there is an annual target of 5.4 million VEECs (or 
tCo2-e) to be created under the VEET scheme, increasing 
progressively to 6.5 million per annum in 2020

• Each retailer’s individual annual target is calculated based on 
their share of the energy market in that year
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Victorian Energy Efficiency Target Scheme (2)
• Under the VEET, accredited certificate creators (obligated 

parties or third parties) acquire eligible energy savings by 
carrying out one or more of a list of “Prescribed Activities” 
specified in the scheme rules

• There are 17 broad categories of Prescribed Activities; some 
activities are restricted to the business or residential sector

• The VEET scheme includes a list of specific products eligible to 
be installed in scheme activities, together with corresponding 
deemed energy saving values;  the scheme administrator receives 
nominations of further products for approval

• Because the savings from all eligible energy savings activities and 
products are deemed, M&V of energy savings is focused on 
determining whether the activities were successfully carried out
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Victorian Energy Efficiency Target Scheme (3)

36

VEEC Registrations by Activity, 1 January to 31 December 2014 



Victorian Energy Efficiency Target Scheme (4)

• Similar to the ESS scheme in NSW, no government 
funding is provided to obligated Victorian electricity and 
gas retailers 

• Retailers are expected to treat the costs incurred in 
meeting their VEET targets as a cost of doing business

• Because Victoria has a competitive retail electricity 
market, it is expected that retailers will keep any price 
rises due to the VEET as low as possible

• In the VEET scheme, the shortfall penalty rate for 
obligated retailers in the 2015 compliance year is 
USD45.44 per certificate
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Victorian Energy Efficiency Target Scheme (5)
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VEEC Creations by Month, January 2009 to January 2015 



Retailer Energy Efficiency Scheme (1)
• The REES scheme initially commenced in South Australia in 

January 2009, focusing on the residential sector;  from January 
2015, the original scheme was replaced by the Retailer Energy 
Efficiency Scheme and now includes the small business sector

• Under the REES, the obligated parties are all electricity and gas 
retailers in South Australia who supply more than 5,000 
residential customers

• Obligated retailers are required to meet three annual targets:

– to achieve a set amount of greenhouse gas savings (tCO2-e) 
by implementing approved energy efficiency activities;

– to achieve a set proportion of the GHG savings target in low 
income and disadvantaged households;

– to undertake a set number of energy audits in low income 
and disadvantaged households
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Retailer Energy Efficiency Scheme (2)
• Under the REES, obligated parties and third parties acquire 

eligible energy savings by carrying out one or more of a list of 
approved energy efficiency activities determined by the 
appropriate government Minister

• There are 28 approved energy efficiency activities with general 
specifications that apply to all as well as minimum specifications 
and deemed energy saving values for each activity

• Each obligated retailer decides what mix of these activities it will 
undertake to meet its REES targets

• REES is not based on tradeable energy efficiency certificates; 
instead retailers accumulate credits towards their three targets

• Obligated retailers may choose to transfer any excess credits to 
another obligated retailer; this enables a limited amount of 
“trading” of credits
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Retailer Energy Efficiency Scheme (3)

Target 2015 2016 2017

Energy efficiency (GJ) 1,200,000 1,700,000 2,300,000

Energy efficiency – priority group (GJ) 230,769 326,923 442,308

Energy audits (no) 5,667 5,667 5,667
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REES Statewide Targets, 2015 to 2017

• Individual targets are allocated to obligated retailers based on 
formulae that take into account greenhouse gas emissions 
associated with residential energy sales, accredited 
GreenPower sales to residential and business customers, and 
customer numbers



Retailer Energy Efficiency Scheme (5)
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GHG Reductions from Energy Efficiency Activities – Actual vs Target



Assessment of Australian Schemes (1)
• In Australia, the primary objective for establishing EERS 

schemes is to mitigate climate change through reducing GHG 
emissions; additional objectives, such as assisting 
disadvantaged households, are important only in the South 
Australian REES scheme

• The NSW ESS scheme aims to achieve low cost emissions 
abatement in all three sectors: residential, commercial and 
industrial;  in Victoria and South Australia, the EERS schemes 
are directed towards only two sectors: residential and 
commercial

• Each of the Australian schemes has different levels of 
specification in relation to approved energy efficiency 
activities, and all the schemes enable third parties to carry out 
these activities and to create eligible energy savings
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Assessment of Australian Schemes (2)
• All three schemes also make extensive use of deemed energy 

savings for specified individual energy efficiency measures

• In NSW, deemed savings in the original GGAS scheme 
stimulated the development of new businesses that carried out 
mass distribution of energy efficient devices such as compact 
fluorescent lamps and water efficient showerheads;  rule changes 
were required to ensure that these devices were actually installed

• Deemed savings also work against adopting a “whole house 
approach” to energy efficiency improvements because certificate 
creators concentrate on implementing only the deemed 
measures

• However, deemed savings plus enabling certificate creation by 
third parties have stimulated the establishment of vibrant new 
businesses, particularly in NSW and Victoria
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Information Resources
• David Crossley email: dcrossley@raponline.org

• RAP website: www.raponline.org

• RAP report Case Study: China's Grid Company Energy 
Efficiency Obligation is available at: 
www.raponline.org/document/download/id/7711

• RAP report Best Practices in Designing and Implementing 
Energy Efficiency Obligation Schemes is available at: 
www.raponline.org/document/download/id/5003

• ESS Website:  www.ess.nsw.gov.au/

• VEET website: www.veet.vic.gov.au/

• REES website:  www.escosa.sa.gov.au/residential-energy-
efficiency-scheme-rees.aspx
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About RAP

The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
focuses on the long-term economic and environmental sustainability of the power 
and natural gas sectors. RAP has deep expertise in regulatory and market policies 
that:

 Promote economic efficiency
 Protect the environment
 Ensure system reliability
 Allocate system benefits fairly among all consumers

Learn more about RAP at www.raponline.org

Dr David Crossley Email: dcrossley@raponline.org


