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Abbreviations
AC

Air conditioning
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Greenhouse Gas
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HVAC

Heating, ventilation, air conditioning
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kWh

Kilowatt hour

kWr

Kilowatt of refrigerative output
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Key Performance Indicators

MEPS

Minimum Energy Performance Standards

M&V
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MWh

Megawatt hour

NSW

New South Wales
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1 Executive Summary
Analysis of sales of high efficiency HVAC equipment in the NSW market reveals significant sales of equipment
that could have qualified for Energy Saving Certificates.
The study has estimated that 2015 sales of more than 131,000 pieces of HVAC equipment, that qualify as high
efficiency under the deeming methods of ESS rule, would have been attributed with more than 185,500 MWh of
electricity savings under ESS deeming methodologies, if claims for ESCs had been processed.
Using a relatively low average value of just $20 per ESC, these high efficiency equipment sales could have created
as much as $3.9 million worth of ESCs.
Data on sales of 6 distinct equipment types were collected and analysed to construct a model of the NSW market
to arrive at the above estimates. The equipment types covered in the study range from small residential air
conditioning units, to large commercial chillers employed on the largest commercial buildings.
Despite the apparent potential for the HVAC industry in NSW to earn additional income from ESCs, several
practical obstacles stand in the way of the industry capturing the incentives offered by the ESS.
Of the total of 185,500 MWh of estimated electricity savings, nearly 55% of those savings were produced by the
smallest classes of equipment (non-ducted split systems) that are widely used in residential applications. As a
result the value of ESC’s per device sold is quite small, with more than 90% of sales of this class of equipment
failing to achieve the minimum of 4 ESCs that would be required to participate in the scheme.
Only the two largest and hardest working classes of equipment analysed (large commercial chillers and close
control systems) produce any significant electricity savings per device that would make them potentially economic
to claim ESCs on using a deeming methodology. Sales of these two classes of equipment, encompassing an
estimated 770 pieces of equipment in 2015, would have produced estimated electricity savings, using deeming
methods, of more than 28,500 MWh of electricity. On their own these two classes of equipment may therefore
have produced ESCs worth more than $600,000.
Even so the average value of ESCs that may have been claimed per piece of equipment is still relatively low,
compared to the capital costs typical in these classes of equipment. Average incentives available from the deeming
methods producing ESCs worth less than 2% of typical equipment costs.
However the ESS has recently incorporated a measurement and verification method (PIAM&V) to measure
electricity savings and base claims for ESCs on. This could significantly improve the reporting of savings in the
largest classes of equipment examined here.
Combined with the continuous improvement in deemed methods under the ESS review processes, the
implementation of the Energy Efficiency Action Plan, and wider use of PIAM&V, it is possible that more of the
savings opportunities in the HVAC industry will be captured.
In the course of the study it became apparent that the HVAC industry in NSW was largely unaware of the ESS.
While changes to the methods that apply to high efficiency HVAC equipment may increase the potential for
financial incentives provided by the ESS to drive increased sales, unless the industry is more actively engaged
with the program, a continuation of the existing very low rate of claims for ESCs from this industry is more likely.
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2 Introduction
The purpose of this project was to quantify the sales of high efficiency (HE) HVAC equipment in NSW that might
qualify under the ESS methodologies for ESCs.
To undertake this project Expert Group undertook a detailed analysis of the market for high efficiency HVAC
equipment sales in NSW and established baseline KPIs of HE equipment sales. These market KPIs were then used
to determine the extent of equipment sales that could have qualified for claiming ESCs using deeming
methodologies.
The study estimates savings from the HE sales that can be captured under the current settings of the D3, D4, F3
and F4 deemed methods in the ESS. It is understood that the NSW government reviews the ESS rule on an annual
basis and recommendations are made in the Observations section of this report on options to improve some of
these methods.
A series of interviews with key players in the HVAC industry in NSW were conducted to test the veracity of the
baseline KPIs, and to gauge the level of awareness of, and interest in, the Energy Savings Scheme (ESS) in the
HVAC industry.
Attitudes in the market towards both HE products, and perceptions about the value of OEH programs aimed at
supporting greater energy efficiency were also explored.
The outcomes of the project will assist Office of Environment & Heritage (OEH) of NSW evaluate the
effectiveness of government programs in driving the uptake of HE HVAC products. As a result of normal barriers
of commercial confidentiality, and the fact that the HVAC industry in NSW has almost no engagement with the
ESS, it was not possible to directly collect sales data from a few of the leading suppliers. However, combined with
the data that some industry players were willing to supply, HE sales were able to be deduced and inferred from a
range of commercially available and public sector sources.
This study marks the first effort in Australia to calculate the sales weighted energy efficiency of equipment entering
a sector of the HVAC market. It is hoped that this starting point can be built upon with the willing participation of
industry members, however that will require a continuing effort in market evaluation and engagement of the
industry to improve timely access to the underlying data.
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3 Findings
Leaders in the HVAC industry in NSW were found to be essentially completely unaware of the Energy Savings
Scheme. Other than with one exception, where there was some awareness of it at all, the interviewees in question
associated it entirely with a scheme to replace lighting.
The market analysis concluded that new HE equipment sales in NSW in 2015 could have claimed avoided
electricity use of as much as 185,474 MWh under deeming methodologies.
This energy saving would have flowed from sales of as many as 131,000 pieces of equipment across 6 key
equipment categories.
Using an average price for ESC’s of just $20, this would amount to approximately $3.9 million worth of certificates
that this industry was not claiming.
Importantly, for the first time in Australia, the sales weighted efficiency of the new stock of equipment going into
a market has been able to be calculated. This sales weighted efficiency of new stock, across the 6 categories of
equipment investigated was then able to be compared to the high efficiency thresholds required to be included in
the ESS, providing an insight to the proportion of new equipment that was potentially able to be used to claim
Energy Savings Certificates (ESCs).
Further discussion of the sales weighted efficiency of equipment in each KPI is discussed in more detail in the
Section 4: Outputs and Findings for Each KPI.
An industry seminar conducted on April 7 2016 tested the model of product sales developed for this project. The
total 2015 sales figures in each of the product categories examined were discussed in open forum attended by
leading industry figures, as were estimates of sales within the many capacity bins in each product category.
Industry representatives present were generally in agreement with the sales volumes presented and no objections
were made. Subsequent informal email correspondence and phone calls with industry suggests sales figures
presented on the day in all equipment categories analysed were within + or – 10% of industry estimates of sales
and thus form an acceptable basis for modelling the NSW market for HVAC.1
A number of other comments received from industry representatives and service providers who attended the
seminar reinforced the conclusions that the study had already reached.

1

Sales of larger capital intensive equipment such as Chillers can vary by + or – 20% from year as they are driven by capital investment in
commercial building projects. VRV/VRF system sales have not been formally reported by industry in Australia as one participant has a
significant market share, however public estimates for federal regulators have been revised by industry on several occasions. The estimates
provided in this report are consistent with the most recent industry estimates.
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4 Methodology
A set of KPIs for sales of HE equipment in NSW in 2015 was developed from national and State sales data of HE
products, relative to alternative products. An analysis of this data enabled the calculation of the percentage of
HVAC products being sold that are eligible to create certificates under the NSW governments Energy Savings
Scheme. This is called the sales weighted efficiency.
Initially 6 product categories were selected. Each of these equipment categories was then broken down into
refrigerative output ‘capacity bins’. These capacity bins are based on standard sizes used by industry to collect
data that are a central plank of the Expert Group taxonomy of HVAC equipment, and are consistent with the size
distinctions of the ESS deeming methodologies. For example with single split non-ducted systems the capacity
bins are:
§

0 to 4 kWr;

§

4 to 10 kWr;

§

10 to 19 kWr.

These capacity bins align with the ESS definitions used in the deeming methods. For example, residential deeming
methodology activities D3 and D4, for non-ducted split systems, dissect capacity outputs at <4 kW; 4 kW to <10
kW; and then all products with larger capacities that fall into AS/NZS 3823.
Similarly, commercial activity F4 dissects capacity outputs for non-ducted split systems at <4 kW; 4 kW to <10
kW; and 10 kW to <19 kW. The capacity bins selected by Expert Group for use in other product categories, such
as Chillers and Close Control AC, are consistent with the other commercial deeming methodologies F2 and F3.
The product categories selected were:
§

KPI 1: Retail sales of single split non-ducted systems (in 3 capacity bins by 3 types - wall hung, console and
cassette);

§

KPI 2: Dealer and contractor sales of single split ducted systems (in 4 capacity bins);2

§

KPI 3: Sales of light commercial roof top and split packaged systems (in 4 capacity bins);

§

KPI 4: Sales of multi-split and Variable Refrigerant Volume/Flow systems (VRV/F) (in 2 capacity bins for
multi-split and 3 capacity bins for VRV/F);

§

KPI 5: Sales of commercial space chillers (in 5 capacity bins by 2 types air cooled and water cooled);

§

KPI 6: Sales of close control systems (in 4 capacity bins); and,

§

KPI 7: Supplier awareness of and any plans for sales into HVAC Optimisation opportunities on their installed
base of equipment.

An extensive data collection and analysis process was used to establish the number of models available in the
market, in each category, and in each capacity bin, that would qualify as a HE product under the ESS deeming
methodologies. The process involved integrating data from a variety of public, commercially available and
proprietary data sources including:
1. The Greenhouse and Energy Minimum Standards (GEMS) public register as downloaded from
www.energyrating.gov.au on 23 November 2015 (GEMS 2015). Under the GEMS Act 2012 a product that
uses energy or affects the amount of energy used by another product; and, is in a product class covered by a
2

Products in KPIs 2, 3 and 5 with refrigerative outputs greater than 65 kWr are out of scope of regulation under the GEMS Act 2012, and
therefore have no products eligible for the current ESS deeming methodologies. Similarly, Chillers with refrigerative outputs less than 350
kWr are also out of scope of current GEMS regulation.
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GEMS determination, is known as a GEMS product. All of the products assessed in this report are GEMS
products and it is a legal requirement for those products offered for sale to satisfy Minimum Efficiency
Standards (MEPS) and publish the efficiency levels based on the relevant Australian standards (technical and
test methodology) cited in the legislation. The ESS methodologies calculate the abatement based on the
efficiency levels on the GEMS register, and for this reason, the ESS dictates that products are only eligible for
certificate creation if they are registered under GEMS. Therefore, a registration weighted efficiency is a robust
measure of the proportion of high efficiency that covers the entire market for each GEMS product category
assessed in this report.
2. Commercially available retail sales data for FY 2014 and FY 2015 from GfK Australia (GfK 2015). This data
provides individual model sales, product information and technical characteristics such brand, model number,
sales quantity, sales value, type and star rating. The data also includes Annual Coefficient of Performance
(ACOP) and the Annual Energy Efficiency Rating (AEER) from brochures and other sources not consistent
with the latest official efficiency rating on the GEMS register. In order to get robust data for the smaller end
of the equipment ranges, KPI 1 single split systems, an extensive data matching process with the GEMS
register was required to validate the GfK sales data provided by OEH. This ensured that the sales data was
complete and provided a significant sample size for KPI 1 of 157,000 pieces (made up of 59,600 pieces in FY
2014 and 63,400 in FY 2015).
3. Consultation Regulatory Impact Statement – Air Conditioners and Chillers, Equipment Energy Efficiency (E3)
Program, published February 2016 (E3 2016). This public information provided sales and stock projections
as well dissection by State to calculate the NSW proportion and the latest assessment of equipment operating
hours by State.
4. Proprietary industry data and model developed by Expert Group (EG 2016). The Expert Group national sales
and stock model of HVAC equipment has been built on more than nine years of research in this sector for
federal regulators in the Department of the Environment, and Department of Industry. The most recent
published reports based on this proprietary data include:
§

Assessment of environmental impacts from the Ozone Protection and Synthetic Greenhouse Gas
Management Act 1989, April 2015 for DoE; and,

§

Cold Hard Facts 2, 2013 for Federal Department of Environment, Ozone and Synthetic Gas Team.

This data was used to estimates total sales in NSW, for 2014 and 2015, of equipment in each of the selected
categories, and in each of the capacity bins as well as provide further validation to increase confidence levels
for specific product categories.
5. In-confidence sales data from market participants under non-disclosure agreements. This actual sales data by
model number aligned with the GEMS efficiency levels was used to calculate the proportion of actual sales
that were HE equipment (sales weighted efficiency, as compared to the registration weighted efficiency). The
sample size was statistically significant representing greater than 25% across all KPIs assessed. A baseline
measure was then added to assess the efficiency profile of the sample data relative to the total market registered
on the GEMS register.
Analysis of data from items 1 to 4 resulted in robust estimates of equipment supplied for all equipment sales in a
category, and for HE products sold in each equipment category. With this data in hand efforts were made to
interview key management personnel, in the major suppliers of equipment in NSW, to test these estimates and to
seek sales figures from the leading suppliers.
Based on previous experience with other elements of the industry, it had been hoped that enough market
participants would supply sales data, and model information, to allow the Expert Group to establish robust sales
weighted efficiency of equipment sold in each of the KPIs. As it turns out, only six major suppliers were willing
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to provide internal company sales data, although this still represented a significant portion of the market equating
to more than 25% of the total market.
Data collection per KPI
At the smaller end of the equipment ranges, KPI 1 single split systems, commercially available sales data from
GfK provided by OEH was matched with the GEMS registration data that provided a significant sample size (38%
of the market) and robust estimate of sales weighted efficiency based on technical criteria that aligned with the
GEMS register and ESS methodologies.
With KPIs 2, 3, 4 and 5 the approach taken used the sample data to provide a sales weighted % of total sales
deemed HE for the total, however this was compared to the registration weighted efficiency of the industry
participant, then the registration weighted efficiency of the entire industry or all registrations. This provided an
insight into the sales weighted efficiency, then a baseline of comparison of the efficiency of the sample
participant(s), and the total industry.
In KPI 6: Close Control Systems, the one supplier who did provide data held a significant share of the market, and
was able to provide informed insight into the efficiency of competing models, which meant that the sales figures
provided were sufficient to calculate a likely sales weighted efficiency in that high energy using category.
At the same time as developing the NSW 2015 baseline sales data, and the sales weighted efficiency estimates, a
model of the installed stock of equipment in NSW was developed from the Expert Group national stock model.
The NSW stock model allows dissection of the installed base of equipment by estimated age, and generates
estimates of expected equipment retirement rates, and thus can be used to project demand for equipment to replace
retiring equipment.
The proportion of sales that are required for this ‘replacement market’ is calculated from the stock model3 using a
survival function using well established average equipment lifespans and standard deviation in KPIs that use
residential deeming methodologies. In the past, during phases of development of the national stock model, the
predicted replacement market sales was tested against industry feedback on the proportion of new sales versus
replacement market sales.
The 2015 baseline sales data, and sales estimates for HE products, was then reconciled, as far as was possible,
with the NSW Stock Model to ensure that the sales estimates were reasonable as compared to the total stock of
equipment in the NSW economy.
All of the data and analysis has been compiled into a comprehensive model of HVAC equipment in NSW, in the
selected categories. The model was then used to calculate an estimate of total sales of HE equipment in NSW that
could possibly be used to claim ESCs.
This process of using GEMs weighted registrations is a proven methodology similar to the process of preparing a
draft Regulatory Impact Statement for Energy Efficient Products as only very limited sales weighted energy
efficiency data is available.

3

The stock and retirement model is based on the cumulative distribution function of a normal distribution with mean lifespan (μ) and
standard deviation (σ) and a cumulative distribution function of a uniform distribution for the upper tail. Understanding the volume of
retiring equipment provides insights into what proportion of total sales are new installations and what portion are replacing existing
equipment.
Page 10 of 29

5 Outputs and findings for each KPI
KPI 1: Retail Sales of Single Split Systems
The GfK data shows that the proportion of HE products sold in FY2015 and FY2014 remained consistent at 24%
for cooling in both years and 54% and 47% respectively for heating in FY 2015 and FY 2014. This proportion is
calculated based on eligible products according to the ESS methodology (2015 ESS Rule) and the total NSW sales
of these KPI 1 products (efficiencies assumed from the GEMS register data as downloaded from
www.energyrating.gov.au on November 23 2015).
Table 1: KPI 1: Summary of major outputs, efficiency analysis, energy savings and incentive values.
% of total sales deemed HE
(in ESS Rule 2015)

Total Sales NSW
2015
Retail sales of single
split non-ducted
systems

Cooling

Heating

24%

54%

157,900

Estimated
Savings

Potential
ESC
Value

101,900 MWh

Approx.
$2.1
million

More than 55% of the total deemed energy saving across all of the KPIs would have been captured by HE
equipment sales in KPI 1. Being the most numerous in terms of total pieces of equipment involved, any
improvements in efficiency in this class aggregate quickly to a relatively large reduction in electricity use.
% of total sales
deemed HE
(in ESS Rule 2015)

Av. Star Rating

Av. Incentive ($)

Cooling

Heating

Method

Cooling

Heating

Res
New

Res
Replace

Business

NDucted Split <4kW
(Wall Hung)

48%

92%

4.0

3.9

4.1

$21.32

$37.52

$7.24

NDucted Split <4kW
(Console)

0%

0%

4.0

2.5

2.5

$0.00

$0.00

$4.47

NDucted Split <4kW
(Cassette)

0%

0%

4.0

3.5

3.5

$0.00

$0.00

$11.48

NDucted Split 4 to
<10kW (Wall Hung)

10%

31%

3.0

2.2

2.6

$37.16

$73.11

$11.46

NDucted Split 4 to
<10kW (Console)

0%

0%

3.0

2.0

2.5

$0.00

$0.00

$7.12

NDucted Split 4 to
<10kW (Cassette)

0%

95%

3.0

2.0

2.5

$33.38

$73.17

$14.26

NDucted Split 10 to
<19kW (All)

0%

9%

2.5

-

-

$50.06

$109.76

$21.40

Weighted Average

24%

54%

Page 11 of 29

Notes:
§

Smaller wall hung non ducted split systems <4 kW are estimated to be 95% residential use, 4% commercial
and 1% small businesses use whereas the larger wall hung non-ducted split systems 4 kW to 10 kW, that are
captured in the deeming methods, are estimated to be 80% residential, 15% commercial and 5% small business.
The sales split of console split systems is similar to wall hung splits whereas cassette systems are largely sold
into commercial applications (i.e. pubs, clubs, hospitality venues).

§

A third to a half of all sales are replacement depending on the equipment sub-category, and the remainder are
new sales.

§

NSW represents around 20% of national sales in this equipment category.

§

The average residential incentive values were calculated using deeming methodologies D3 and D4, based on
Climate Zone 5 and 6.

§

The average business incentive values were calculated using the commercial deeming methodology F4.

Setting aside for the moment any issues to do with compliance costs, or for financial incentives to potentially have
to be shared with different players in a supply line, an example of the cost and margins along the supply line for a
well-advertised and quite common single split AC system is set out in the table below.
This example illustrates the pricing structure and margins earned by players in the supply line for a Fujitsu 7 kW
reverse cycle single split system. The advertised full retail sale price of one of these systems would normally be
$1,749 including GST, although more commonly they are sold with a ‘$200 cash back offer4 when a consumer
presents a print ad from a particular publication.

4

This is a common ploy used in advertising to get a consumer, who is already looking for an air conditioner, to select a brand based on an
advertised ‘cash back’ offer. Consumers do not buy air conditioners on impulse, in the majority of cases they have already decided they
are going to buy one, or are actively in the decision making process. A well placed ‘cash back’ advertisement will tend to capture buyers
who have already decided to buy, to make a brand selection, or potential buyers who are on the verge of buying, to commit to a purchase
because of the cash back offer.
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Table 2: KPI 1: Supply line example.
Proportion of value in supply chain (%)

Fujitsu 7 kW
reverse cycle
wall hung split

Mark up

$841.75

1.35

Retailer cost

$1,136.36

1.20

Retail Sell (excl. GST)
Retail Sell (incl. GST and
$200 cashback)

Supplier landed cost

Installation
Total Installed Price (incl.
GST)

Gross profit
Res New

Res
Replace

Business

$294.61

4%

9%

1.4%

$227.27

3%

6%

1.0%

$1,363.64

3%

5%

0.8%

$1,500.00

2%

5%

0.8%

$825.00

5%

9%

1.4%

$2,325.00

2%

3%

0.5%

$37.16

$73.11

$11.46

Incentive value

It is notable that the incentive calculated for both new residential sales and sales of replacement equipment for
residential use is a reasonable percentage of both the retailer and the wholesaler gross margin, and an even higher
proportion of a contractors earnings to install a piece of equipment. While this incentive would have to be split
with an AP in the general course of business, Expert Group believes that there would still be sufficient value
overall in the incentives to influence retailers to work harder to sell HE equipment.
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KPI 2: Dealer and contractor sales of single split ducted systems
Data sample including Expert Group proprietary market intelligence data; GEMS registration data; industry data
for further dissection; review of DoE pre-charged equipment imports; and partial information from three major
suppliers. The real sales weighted data sample collected approaching 60% of annual sales.
Table 3: KPI 2: Summary of major outputs, efficiency analysis, energy savings and incentive values.
% of total sales deemed HE
(in ESS Rule 2015)

Total Sales NSW
2015

Sales of single split
ducted systems

45,900

Cooling - % of total sales
deemed HE

Cooling

Heating

70%

97%

Heating - % of total sales
deemed HE

Estimated
Savings

Potential
ESC
Value

29,500 MWh

Approx.
$624,000

Av. Performance

Av.
Incent.
($)

Sample
(1)

Sample
Reg (2)

Total
Reg (3)

Sample

Sample
Reg

Total
Reg

Method
(4)

AEER
Reg

ACOP
Reg

Ducted Split
<10kW

-

-

82%

-

-

100%

3.10

3.25

3.54

$9.43

Ducted Split
10 to <19kW

-

-

78%

-

-

99%

3.10

3.23

3.64

$18.20

Ducted Split
19 to <39kW

-

-

90%

-

-

99%

3.10

3.22

3.48

$25.07

Ducted Split
39 to 65kW

-

-

38%

-

-

97%

3.00

3.00

3.44

$48.33

70%

71%

79%

97%

96%

99%

Notes:
1. The value at the bottom of the first column (70%) is the calculated proportion of actual sales that were HE
equipment. These actual sales are as reported by the industry participants who provided Expert Group with
sales data. This sales weighted efficiency has been calculated for the KPI as a whole, as the data was not
sufficiently detailed to accurately calculate the HE proportion of sales in each capacity bin.
2. The sample registration data is the % of models registered on GEMS deemed HE for participants that provided
data.
3. The total registration data represents the % of product deemed HE for all GEMS registrations (i.e. total
industry) excluding superseded models.
4. The efficiency value under the heading ‘Method’ is the threshold used in the ESS methodology; Activity F4.
The efficiency values listed under the AEER and ACOP registration headings relate to the average registration
weighted cooling and heating efficiencies. Comparing these values it is clear why the very large majority of
all of the product models registered in this KPI are deemed as HE.
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§

Whilst a significant portion (~80%) of the <19 kWr sales are residential, the residential deeming methodology
cannot be used for this equipment class as they largely do not have star ratings. Therefore, the calculations
were based on the commercial deeming methodology F4. The very large majority of equipment sold into small
businesses (office space of less than 200 m2) are non-ducted single split systems.

§

Analysis is based on registered air cooled models and excludes water cooled and cooling tower condensers
efficiencies.

§

Detailed estimates of the installed stock and proportion of new sales versus replacement is available in the
model, however these metrics are not relevant for methodology F4 as it does not distinguish between new and
replacement. The proportion of new sales is estimated at 40% and the replacement market 60%.

§

NSW is the largest market for ducted systems in Australia and represents around 40% of national sales in this
equipment category.

A relatively large stock of this long lasting equipment is employed in NSW and around Australia. It is at these
once every 12 to 20 year replacements that the opportunity to replace these devices with more efficient devices
occurs. However, the value of the potential financial incentive provided by ESCs, under the deeming method, are
small (e.g. $25 for a ducted split system with a capacity of around 25 kW) as compared to the capital cost of the
equipment in this class.
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KPI 3: Sales of commercial roof top and split packaged systems (with air cooled condensers)
Data sample including Expert Group proprietary market intelligence data; GEMS registration data; industry data
for further dissection; review of DoE pre-charged equipment imports; and partial information from three major
suppliers. The real sales weighted data sample collected is around 20% of annual sales.
Table 4: KPI 3: Summary of major outputs, efficiency analysis, energy savings and incentive values.
Total Sales NSW
2015

Sales of packaged
ducted systems

% of total sales deemed HE
(in ESS Rule 2015)
Cooling

Heating

70%

97%

1,850
Cooling - % of total sales
deemed HE

Estimated
Savings

Potential
ESC Value

1,200 MWh

Approx.
$26,000

Av. Performance

Heating - % of total sales
deemed HE

Av.
Incent.
($)

Sample
(1)

Sample
Reg (2)

Total
Reg (3)

Sample

Sample
Reg

Total
Reg

Method
(4)

AEER
Reg

ACOP
Reg

Ducted 10 to
<19kW

-

-

92%

-

-

100%

3.10

3.24

3.56

$18.75

Ducted 19 to
<39kW

-

-

99%

-

-

100%

3.10

3.22

3.49

$28.72

Ducted 39 to
65kW

-

-

36%

-

-

95%

3.00

2.99

3.37

$37.23

n.a. (5)

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

66%

88%

83%

100%

99%

99%

Ducted >65kW

Notes:
1. The value at the bottom of the first column (66%) is the calculated proportion of actual sales that were HE
equipment. These actual sales are as reported by the industry participants who provided Expert Group with
sales data. This sales weighted efficiency has been calculated for the KPI as a whole, as the data was not
sufficiently detailed to accurately calculate the HE proportion of sales in each capacity bin.
2. The sample registration data is the % of models registered on GEMS deemed HE for participants that provided
data.
3. The total registration data represents the % of product deemed HE for all GEMS registrations (i.e. total
industry) excluding superseded models.
4. The very large majority of packaged systems are sold into commercial applications with virtually none sold
into small businesses. Therefore the calculations were based on the commercial deeming methodology F4.
The efficiency value under the heading ‘Method’ is the threshold used in the ESS methodology; Activity F4.
The efficiency values listed under the AEER and ACOP registration headings relate to the average registration
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weighted cooling and heating efficiencies. Comparing these values it is clear why something approaching
100% of all of the product models registered in this KPI are deemed as HE.
5. Ducted systems with refrigerative outputs greater than 65 kWr are out of scope of regulation under the GEMS
Act 2012, and therefore have no registrations or products eligible for the current ESS deeming methodologies.
§

Analysis is based on registered air cooled models and excludes water cooled and cooling tower condensers
efficiencies.

§

NSW packaged system market represents around 32% of national sales in this equipment category.

While there is a much smaller stock of roof-top and split packaged equipment as compared to stocks in the previous
KPIs, roof top systems are a hard working class of commercial equipment that are generally quite large energy
consumers. The financial incentive calculated that might be provided by ESCs is small (e.g. $37 for a packaged
system with a capacity of around 45 kWr) compared to the capital cost of the equipment in this class.
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KPI 4: Sales of multi-split Variable Refrigerant Volume/Flow systems
Data sample including Expert Group proprietary market intelligence data, and partial information from two major
suppliers representing possibly 60% of the market.
Table 5: KPI 4: Summary of major outputs, efficiency analysis, energy savings and incentive values.
Total Sales
NSW 2015

Sales of multi-split and
VRV/F Systems

% of total sales deemed HE (in
ESS Rule 2015)
Cooling

Heating

99%

99%

11,100

Cooling - % of total sales
deemed HE

Heating - % of total sales
deemed HE

Estimated
Savings

Potential
ESC
Value

22,900 MWh

Approx.
$485,000

Av. Performance

Av.
Incent.
($)

Sample
(1)

Sample
Reg (2)

Total
Reg (3)

Sample

Sample
Reg

Total
Reg

Method
(4)

AEER
Reg

ACOP
Reg

Multi Splits
<10kW

-

-

100%

-

-

96%

3.20

3.48

3.96

$29.85

Multi Splits 10
to <19kW

-

-

95%

-

-

97%

3.10

3.45

3.90

$58.46

VRF 10 to
<19kW

-

-

93%

-

-

93%

3.10

3.60

3.51

$35.92

VRF 19 to
<39kW

-

-

89%

-

-

94%

3.10

3.53

3.59

$68.77

VRF 39 to
65kW

-

-

79%

-

-

82%

3.00

3.33

3.15

$110.31

99%

99%

90%

99%

99%

91%

Notes:
1. The value at the bottom of the first column (99%) is the calculated proportion of actual sales that were HE
equipment. These actual sales are as reported by the industry participants who provided Expert Group with
sales data. This sales weighted efficiency has been calculated for the KPI as a whole, as the data was not
sufficiently detailed to accurately calculate the HE proportion of sales in each capacity bin.
2. The sample registration data is the % of models registered on GEMS deemed HE for participants that provided
data.
3. The total registration data represents the % of product deemed HE for all GEMS registrations (i.e. total
industry) excluding superseded models.
4. The very large majority of sales of VRV/F systems are sold into commercial applications, whereas multi-splits
are sold in roughly equal portions into residential and commercial applications, with around 5% sold into small
businesses. The calculations for KPI 4 were based on the commercial deeming methodology F4. The efficiency
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value under the heading ‘Method’ is the threshold used in the methodology. The efficiency values listed under
the AEER and ACOP registration headings relate to the average registration weighted cooling and heating
efficiencies. Comparing these values it is clear why greater than 90% of all of the product models registered
in this KPI are deemed as HE.
§

There are VRV/F systems with refrigerative outputs greater than 65 kWr that are out of scope of regulation
under the GEMS Act 2012, and therefore have no registrations or products eligible for the current ESS deeming
methodologies.

§

The NSW market represents around 32% of national sales of VRV/F Systems and around 27% of multi-split
systems.

This is a relatively new format for AC (about 10 years old) and is now a preferred format in certain building types
with multiple rooms or diversified cooling and heating loads, such as in schools where multiple classrooms can be
serviced from a single outdoor unit. These devices are relatively highly efficient relative to other categories with
the proportion of HE approaching 100% versus the method threshold although the potential value of the financial
incentive that could be provided by ESCs is small (e.g. $68 for a VRV/F System with a capacity of around 25
kWr) compared to the capital cost of the equipment. This small financial incentive relative to the efficiency benefits
delivered is largely attributed to the very low deeming hours of 175 for cooling and 88 for heating versus actual
operation hours of close to 1,500 full load hours per annum. However, government purchasing policy could help
drive selection of the most highly efficient systems in government schools, health centres and other facilities where
these units tend to be installed.
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KPI 5: Sales of commercial space chillers
Data sample including Expert Group proprietary market intelligence data, real sales data from two major suppliers
that represent around 160 sales in the year, or around 40% of the market in NSW. Total sales in this KPI in NSW
was 330, a number consistent with the latest Federal RIS on this equipment.
Table 6: KPI 5: Summary of major outputs, efficiency analysis, energy savings and incentive values.
Total Sales NSW
2015

Sales of commercial
space chillers

% of total sales deemed HE
(in ESS Rule 2015)
Cooling

Heating

70%

n.a.

330
Air cooled

Water cooled

Estimated
Savings

Potential
ESC Value

15,800 MWh

Approx.
$335,000

Air cooled

Water cooled

Sample
(1)

Sample
Reg (2)

Total
Reg (3)

Sample

Sample
Reg

Total
Reg

Method
(4)

IPLV
Reg

Method

IPLV
Reg

>350 to
< 500 kW

-

-

62%

-

-

18%

4.60

4.77

9.00

7.66

>500 to
< 700 kW

-

-

67%

-

-

78%

4.70

5.01

8.60

9.46

>700 to
< 1000 kW

-

-

67%

-

-

60%

4.70

5.10

9.70

9.62

>1000 to
< 1500 kW

-

-

75%

-

-

76%

4.50

4.96

9.00

9.75

>1500 kW

-

-

100%

-

-

60%

4.10

5.30

9.90

9.81

70%

52%

63%

Air and water cooled combined
Av. Incentive ($)
Air cooled

Water
cooled

>350 to
< 500 kW

$1,579

$457

>500 to
< 700 kW

$3,094

$2,438

>700 to
< 1000 kW

$4,055

$1,475

>1000 to
< 1500 kW

$6,918

$4,035

>1500 kW

$27,321

$2,115
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Notes:
1. The value at the bottom of the fifth column (70%) is the calculated proportion of actual sales that were HE
equipment. These actual sales are as reported by the industry participants who provided Expert Group with
sales data. This sales weighted efficiency has been calculated for the KPI as a whole, as the data was not
sufficiently detailed to accurately calculate the HE proportion of sales in each capacity bin.
2. The sample registration data is the % of models registered on GEMS deemed HE for participants that provided
data.
3. The total registration data represents the % of product deemed HE for all GEMS registrations (i.e. total
industry) excluding superseded models.
4. All chillers are sold into commercial applications, and the calculations for KPI 5 were based on the commercial
deeming methodology F2. The efficiency value under the heading ‘Method’ is the threshold used in the
methodology. The efficiency values listed under the IPLV registration headings relate to the average
registration weighted Integrated Part Load Value for air cooled and water cooled equipment respectively.
§

There are chillers sold with capacities less than 350 kWr that are out of scope of regulation under the GEMS
Act 2012, and therefore have no registrations or products eligible for the current ESS deeming methodologies.

§

The NSW market represents around 35% of national sales of chillers, however can vary from 30% to 50%
year to year as the market is project driven.

Estimated energy savings across this large class of equipment is split roughly evenly between air cooled and water
cooled systems. With an average of more than 75 MWh estimated as being saved by each piece of HE equipment
installed, the total savings estimated under the deemed methodology from this class is very modest, compared to
what is known about total actual hours of operation energy consumption and therefore likely savings given a M&V
method. The average financial incentive available per device under the deeming method is a sizeable incentive
however relatively small (e.g. $2,500 for a water cooled chiller with a capacity of around 400 kWr) compared to
the capital cost of the very long lived equipment in this class, which ranges from the low hundreds of thousands
per unit towards a million and with operating lives often in excess of 25 years. Any piece of equipment in this
class that is replaced with a less than exemplary piece of equipment is an opportunity lost for 25 years.
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KPI 6: Sales of Close Control Systems
Data sample included Expert Group proprietary market intelligence data, sales data from one industry participant5
representing in excess of 25% of the market. Total sales volumes in this category were extracted from the latest
Federal RIS on this equipment.
Table 7: KPI 6: Summary of major outputs, efficiency analysis, energy savings and incentive values.
% of total sales deemed HE
(in ESS Rule 2015)

Total Sales NSW
2015

Sales of close control
systems

440

Cooling

Heating

70%

n.a.

% of total sales deemed HE

Estimated
Savings

Potential
ESC Value

12,776
MWh

Approx.
$270,800

Av. AEER

Av.
Incentive
($)

Sample (1)

Sample Reg
(2)

Total Reg (3)

Sample

Sample Reg

Total Reg

CCA <19 kW

28%

42%

66%

3.21

3.14

3.34

$532

CCA 19 to
<39.5 kW

42%

44%

55%

3.18

3.16

3.26

$1,095

CCA 39.5 to
<70 kW

30%

67%

74%

3.20

3.14

3.32

$1,271

CCA ≥70 kW

12%

21%

59%

3.18

2.96

3.26

$2,289

34%

46%

63%

Notes:
1. The value at the bottom of the first column (34%) is the calculated proportion of actual sales that were HE
equipment. These actual sales are as reported by the industry participants who provided Expert Group with
sales data. This sales weighted efficiency has been calculated for the KPI as a whole, as the data was not
sufficiently detailed to accurately calculate the HE proportion of sales in each capacity bin.
2. The sample registration data is the % of models registered on GEMS deemed HE for participants that provided
data.

5

Expert Group have not named the industry participant in the report as we have signed a Non-Disclosure Agreement.
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3. The total registration data represents the % of product deemed HE for all GEMS registrations (i.e. total
industry) excluding superseded models.
§

All sales of close control systems are sold into commercial applications, the calculations for KPI 6 were based
on the commercial deeming methodology F3.

§

There are many other types of cooling products outside the scope of the GEMS Act 2012, and therefore have
no registrations or products eligible for the current ESS deeming methodologies. However, these energy
intensive equipment classes with high operating hours typically 8,760 hours per annum less scheduled
maintenance time are suited to the M&V methodologies.

§

The NSW market represents around 32% of national sales of close control systems.

Another class of equipment that is very high energy using, but not very numerous. The deeming method is
significantly discounted and M&V methodologies have proven to deliver more meaningful financial incentives
relative to the value of the equipment where the costs of data logging can be justified.
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6 Industry Interviews
Estimates of sales of HE products in NSW were prepared to discuss in interviews with significant supply line
participants (i.e. manufacturers, importers, distributors, agents) to help establish estimates of market shares of the
major players.
It was planned to conduct telephone and/or face to face interviews with major players of the selected equipment
categories as set out below:
§

Retail sales of single split non-ducted systems;

§

Dealer and contractor sales of single split ducted systems;

§

Sales of light commercial roof top and split packaged systems;

§

Sales of commercial space chillers;

§

Sales of multi-split and Variable Refrigerant Volume/Flow systems; and,

§

Sales of close control systems.

A list of 20 major companies, including more than 30 senior management individuals working at those companies,
was drawn up to approach for interviews (list attached as Appendix A)
The interview process started in very late November. The process was stopped on December 15 as the approaching
Christmas break and the peak summer season for the HVAC industry meant that there were very few respondents
that had the time to, or were prepared to talk about the project at that time. Calls seeking interviews were restarted
in late January 2016.
The interview process commenced with phone calls to senior management of several of the target companies, to
make introductions and to introduce them to the project. The first obstacle encountered was a significant degree
of difficulty in actually get to talk to the individuals who had been identified. To some extent this was expected
due to the project commencing interviews in peak season for the industry, at the beginning of summer.
In most cases companies were rung two or three times without getting through to the preferred interviewee, or
anyone who could answer the questions. In most cases a short introduction was left on the phone message and it
was followed up with an email. If there was no response from an email that was sent after the first phone call, then
follow up calls were made. After the third or fourth phone message no further calls were made to avoid perceptions
of becoming a pest. If no response was subsequently received from further emails, attempts to contact the company
ceased.
The second obstacle encountered, when a subject was finally reached, was the almost universal lack of awareness
amongst the interviewees about the Energy Savings Scheme and Energy Savings Certificates, and the complete
lack of awareness of how the ESS related to the HVAC industry.
The interviewer found himself inevitably spending more than ten minutes providing background information on
the ESS and trying to briefly explain how it related to the business of HVAC suppliers and what the opportunity
was for them to participate. This process inevitably ate into the sense of time available for the potential interviewee,
even if they were actually interested in the potential for some marketing or financial benefit from the ESS when
the process of explaining the scheme was completed. And it was not always the case that the potential interviewee
was interested.
Following any phone call where a subject was reached and any sort of discussion about the project was had, they
were then followed up with an email that provided a non-disclosure agreement (NDA) to sign to cover the
exchange and use of commercially sensitive data that had been discussed.
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The email also offered to provide them with a model of all NSW sales of HVAC equipment, in classes of equipment
which they supplied. The requirement of an NDA and some benefit in return is common practice and should be
noted as a potential barrier for gaining sales weighted information from manufacturers/suppliers in the future.
It would be difficult for Government to engage with industry directly to obtain confidential data as no industry
participants were willing to provide confidential data without an NDA and/or some benefit in return.
The model offered allows the recipient to pick any equipment model, and based on the GEMS registrations and
the relevant deeming activity, identify if a product that they offer is HE or not, and then based on the registered
AEER or ACOP or IPLV (i.e. efficiency level) on GEMS, calculated the deemed savings (MWh) per piece of
equipment.
It would further allow them to get an estimate of the deemed savings and the ESC value for sales of all their HE
equipment over the previous two years and calculate for them the proportion of HE equipment in their GEMS
registered portfolio.
This model of NSW sales was expected to be built from de-identified data from all interviewees who agreed to
provide individual enterprise sales data.
It was expected that market share information provided by interviewees allowed a model of the main market
participants (some of whom supply more than one of the selected equipment categories) to be constructed as a
matrix, illustrating the suppliers reach along the supply line, and the relative scale of their market share.
It had been hoped that this matrix would map around 60 to 70% of the market, providing the research with an
estimate of market share for each supplier, and the proportion of HE products delivered by each, as compared to
the sales figures for average efficiency products in each KPI, and in the capacity bins that do not meet the OEH
definition of high efficiency6.
In the end over twenty useful interviews were able to be conducted, and even then in many instances, they did not
yield any useful data.
For instance one company, was contacted numerous times who sells close control systems (KPI 6). The sales
manager and the managing director both took calls at different times. Eventually they arranged a phone conference
with Expert Group and the MD, the sales manager and two solutions engineers. During the call they asked many
questions about the program, and built on conversations they had previously had with Expert Group. Finally at the
end of the call, when they felt they fully understood the opportunity that the ESS might provide them, they declared
that they had decided that it was not in their interest to provide their sales data into the process. In total this
interaction would have involved 4 senior personnel in the company (possibly more behind the scenes), at least 10
phone calls, a dozen emails and took place over an eight week period.
The interview process ended up provided little of the data required to complete a market matrix built on individual
enterprise sales data.
As a result the basis of the models of the KPIs had to be adapted to the circumstances.
The most surprising finding in the interview process was that all but two of those interviewed knew effectively
nothing about the ESS. One of the two people who had heard of the ESS ventured words to the effect of, ‘oh is
that something to do with changing lighting?’.
Only one interviewee had a relationship with an ACP. That particular individual also had a relationship with OEH
and had been involved in developing an M&V process.

6

Under the Ruling effective from 1 July 2014.
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At this point, the only conclusion from the interview process is that, in general, the NSW industry participants,
were reluctant to share commercial-in-confidence sales data and most require further education about the
opportunities, objectives and processes of the ESS.

7 Observations
Modelling Outcomes
There is scope to optimise some of the existing methodologies and the report provides good insights into where
these improvements could be made. It is recommended that a range of scenarios be modelled to assess the impact
of possible changes to some of the methods.
Some observations regarding the methodologies are as follows:
§

The residential deeming methodologies (activities D3 and D4) could provide sound incentives for the range
of climate zones for new and replacement applications. There is currently a minimum requirement of 4 ESCs
in the residential ruling to entice residences to take up more energy saving activities. Whilst the minimum
requirement, on the surface, is a good concept targeted at general household upgrades (i.e. lighting, etc.) it
also presents a significant barrier because the range of technologies included are sourced from completely
different supply lines (i.e. ACPs cannot sell air conditioners in volume as residential units are mostly sold via
retail outlets and specialist dealers). Further the ESCs produced from sales of the great majority of residential
models would be less than 4 ESCs. For example, a 6.8 kWr high efficiency Mitsubishi Electric wall hung split
system with star ratings of 3.0 for cooling and 3.5 for heating produces less than 4 ESCs in climate zones 2,
3, 5 and 6 which includes the most populated climate zones. The most common HE equipment sales of nonducts split system such as 2.5 kWr and 3.5 kWr (e.g. small/large bedroom) and 5.0 kWr and 7.0 kWr (e.g.
living space) would not be eligible.

§

In addition, whilst the residential methodologies can in some instances produce reasonable incentives, they
use Star Ratings (not the star rating index) and abatement tables as the factors for determining the number of
ESCs. The Star Ratings are a simplistic instrument used to communicate efficiency level to consumers and
they are rounded down (i.e. 3.45 star rating is rounded down to just 3.0) and discounts the actual abatement.

§

There were around 46,000 split ducted systems sold in NSW in 2015, and around 70% are sold into residential
homes. Whilst the residential deeming methodologies (activities D3 and D4) cover sales of ducted products
up to 19 kWr, the ducted products are not required to have star ratings. Instead they use AEER and ACOP as
the efficiency measure under the GEMS Act 2012. As a result this larger class of residential equipment is not
able to be captured in the ESS.

§

Commercial activities F2 and F3, to install new high efficiency chillers and close control air conditioners, have
practical baseline efficiency levels and hours of operation that offer reasonable incentives. Business models
for industry to effectively engage with ACPs, and case studies where HE equipment in these categories do
produce meaningful incentives need to be better and more widely understood in the industry and by service
providers so that all opportunities in these classes become routinely assessed for the application of the ESS.

§

The commercial activity F4, to install a high efficiency air conditioner, has scope for improvement to optimise
deemed operating hours and the efficiency level thresholds in those categories with high proportions of HE
product. Amendments could provide a greater incentive to fewer products, thereby making the incentives more
attractive and workable across the supply chain. The low cooling and heating hours of 175 and 88 respectively
are consistent with residential operating hours, not commercial. For example, activities F2 for chillers uses
1,500 hours in commercial buildings. Further confirmation of typical full load operating hours in commercial
buildings in NSW is contained in the Emission Reduction Fund, Commercial Appliance Methodology and
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part load hours that can be used to derive full load hours can be found in the Consultation Regulation Impact
Statement – Air Conditioners and Chillers published in February 2016.
§

KPI 4 includes an emerging class of equipment VRV/F split systems that have scope to drive efficiency in
commercial and public use buildings with multiple areas/rooms and diversified loads. There is a lack of clarity
regarding registration requirements, or what is permitted within the GEMS Act 2012, and what may or may
not be acceptable to IPART. The technical standard AS/NZS 3823.2 - 2013, contains a clause 3.11 that states
"VRF multi-split systems shall be tested in accordance with AS/NZS 3823.1.4 or an alternate applicable
International or regional standard listed in Table 3.3 or simulated AS/NZS 3823.3 as permitted in Clause 3.4,
Items (c) and (d)." and Table 3.3 lists ISO 15042, ISO 5151, EN 14511 and JIS B 8615-1. The market leader
Daikin and majority of suppliers register products based on JIS B 8615-1 and it is unclear if this is acceptable.

§

At present small businesses with an office space of less than 200 m2 (e.g. retail shop 10 m x 20 m) whose air
conditioning systems would typically be operating during normal business hours (not residential) are excluded
from claiming ESCs via the commercial deeming methodologies. The process of an AP, occupant or industry
participant assessing if the business is a small business or not is another complication, and OEH should
consider removing this limitation.

§

There is scope to nominate ESC values in the deeming methodology where evidence can be provided for
additional system wide efficiency improvements with VRV/F split systems. Optional system features such as
heat recovery (i.e. save about 10% operation energy), occupancy sensors (i.e. CO2 sensors that optimise usage)
and low fan speed controls can provide ongoing energy savings.

Industry Seminar
A seminar run to validate the market model developed introduced several leading players in the NSW industry to
the ESS, its objectives, and the current analysis of the financial incentives available from ESCs to promote HE
equipment in various equipment categories. Industry members and suppliers were engaged and interested,
generally appreciative of the efforts of OEH to engage them in the process and generally stated that the afternoon
seminar was worth attending. A number of them have since provided feedback on their perceptions of the scheme
itself that are summarised below.
Under most scenarios modelled, using the deeming methods as they are presently formulated, the value of ESC’s
generated from new or replacement installations of HVAC in all KPIs are minimal, and in many instances,
assuming even modest splits of the value with an ACP, would likely be less than the cost of collecting and
providing the data required to claim them.
In the relatively few instances where the value of ESCs claimable on some classes of equipment may be
worthwhile, the complexity of supply lines, or the relatively small number of sales in the equipment class in
question, would have the effect of potentially limiting the attractiveness of the business opportunity for both
equipment suppliers and ACPs.
Using PIAMV methodologies is more complex and require early engagement of ACPs to ensure adequate baseline
data is collected, however have potential to provide greater financial incentives where larger projects, employing
some of the larger classes of equipment can be captured in the ESS program.
As a rule of thumb industry participants suggest that to be able achieve a reasonable return for application and
processing to receive ESC’s projects need to be sufficiently large enough that the certificate generation delivers
more than twice the costs (after the split of income with the ACP) associated with assessment and application.
The broader OEH strategy including providing funds for consulting and auditing was appreciated, however the
complexity of supply lines and the low value of ESCs potentially earned in the examples presented means that, in
general, manufacturers remain interested, but unconvinced as to the value of the scheme to them.
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To improve the opportunities for HVAC markets to engage with the ESS demonstrated business models that
generate sufficient income, at valuable points in the supply line will need developing and demonstrating.
Detailed recommendations for further work to model beneficial changes to methods could be prepared once scoped
with OEH.

8 Recommendations
Expert Group recommends OEH consider the following:
§

Remove the various obstacles to creating certificates under the existing ESS rules and methodologies as
outlined in Section 7: Observations of this report.

§

Use the existing model (Appendix B) to assess the impact of changes to the ESS rules and methodologies.

§

Track the number of certificates created versus the potential opportunity, as well as who the participating
equipment suppliers/manufacturers are.

§

Re-engage with industry with improved methodologies and demonstrate there is merit in investing their time
and effort in the ESS with examples actual creations, and eventually volumes as more participants are enticed
into the program.

§

As part of a strategy to secure streams of ongoing sales data, seek support from active or interested industry
participants to provide in-confidence sales data that will allow OEH to calculate sales weighted efficiency on
an on-going basis.

§

Update the sales and stock model and registration weighted efficiency annually.
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