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Executive Summary 

‘Watts in Your Business’ (the Program) was a national, fact-based, practical learning program to assist 

Australia's apple, pear, summerfruit and cherry industry (known as the temperate fruit industry) in 

understanding how to reduce energy use and operating costs. The Program conducted energy audits 

at 30 representative packhouses and orchards across Australia and developed case stories and fact 

sheets that were distributed to the wider industry via on-site seminars and industry publications.  

This Final Technical Report details the findings of the audits conducted by the Program and analyses 

the data (where appropriate) by three classifications: region, crop type and SME size.  

Overall the Program aimed at bridging the knowledge gap for the industry on how to reduce energy 

use and connect industry small to medium-sized enterprises (SMEs) to the techniques and 

technologies that will improve their energy efficiency.   

Table 1 presents the annual energy consumption and costs for the combined Program participants. 

The audited SMEs currently use over 42 million kWh (42 MWh) of energy, costing them over $5.7 

million dollars. Electricity is the major energy source, accounting for approximately 48% of usage and 

65% of costs. With electricity costs expected to rise in the coming years, this is a key area of concern 

and will place additional pressure on the profitability of the industry. Reducing electricity usage was 

therefore the major focus of the Program.  Electricity tariff prices varied greatly across the regions and 

with the size of the SMEs that participated in the Program. On average the SMEs audited paid $0.20 

per kWh for packhouse/cool storage electricity and $0.22 per kWh for irrigation electricity. 

Table 1: Total Program Baseline Energy Consumption and Costs 

Energy Source Usage Usage (kWh) Usage % Costs Cost % 

 Electricity (kWh) 20,257,165 20,257,165 48% $3,700,501 65% 

 Fuel (Litres) 1,015,653 10,867,487 26% $1,435,805 25% 

 LPG (Litres) 1,506,331 10,628,002 25% $541,521 9% 

Natural Gas (kWh) 850,179 850,179 2% $34,947 1% 

 Total (kWh) N/A  42,545,402 100% $5,712,774 100% 

 

The total combined energy savings, identified by the audits conducted under the Program, are 

summarised in Table 2. Additional details can be found in Section 6.  In total the Program identified 

over 5.5 million kWh of energy savings that would reduce costs to the Program participants by over 

$920,000 (16%). 

Table 2: Total Program Usage and Cost Savings Breakdown – all opportunities 

Energy Source 
Energy 
Savings 

Identified 

kWh 
conversion 
of Savings 
Identified 

Percent 
Reduction of  
Energy Use 

Cost 
Savings 

Identified 

Percent 
Reduction 
of  Costs 

 Electricity (kWh) 5,374,874 5,374,874 27% $899,761 24% 

 LPG (Litres) 23,037 142,372 2% $21,541 4% 

Natural Gas (kWh) 0 0 0% $0 0% 

 Fuel (Litres) N/A N/A N/A N/A N/A 

 Total (kWh) N/A 5,517,246 13% $921,302 16% 
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As part of the Program, ‘cost effective’ (payback of six years or less) opportunities were determined for 

each SME.  The total cost effective energy saving initiatives are presented in Table 3 and are detailed 

in Section 7.The Program identified almost three million kWh of cost effective energy savings and just 

over $500,000 of cost savings (based on current energy costs), which would reduce the audited SMEs 

energy usage by 7% and costs by 9%. 

Table 3: Total Program Cost Effective Usage and Cost Savings Breakdown 

Energy Source 

Cost 
Effective 
Energy 
Savings 

Identified 

kWh of Cost 
Effective 
Savings 

identified 

Percent 
Reduction of  

Usage 

Cost 
Effective 

Cost 
Savings 

Identified 

Percent 
Reduction 
of  Costs 

 Electricity (kWh) 2,860,790 2,860,790 14% $508,399 14% 

 LPG (Litres) 15,714 77,853 1% $10,761 2% 

Natural Gas (kWh) 0 0 0% $0 0% 

 Fuel (Litres) N/A N/A N/A N/A N/A 

 Total (kWh) N/A 2,938,643 7% $519,160 9% 

 

Energy Key Performance Indicators (KPIs) are an important tool for SMEs and the Program developed 

KPIs to allow SMEs to check how their energy usage and costs compare to their industry peers. Table 

4 presents the total Program KPIs. Further details can be found on KPIs based on region, crop type 

and SME size in Section 3.3. 

Table 4: Program Breakdown of Industry KPIs 

Energy Source 

Usage KPI 
(energy 

source per 
tonne of fruit 

produced) 

Cost KPI 
(dollars per 

tonne of fruit 
produced) 

 Electricity (kWh) 147 $27 

 LPG (Litres) 11 $4 

 Fuel (Litres) 15 $21 

 Total (kWh) 309 $41 

 

.
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1. Introduction 
 

1.1. Project Background 
In 2013 the ‘Watts in Your Business’ program (the Program) was developed by  Apple and Pear 

Australia Limited (APAL) and KMH Environmental Pty Ltd (KMH) as part of the Energy Efficiency 

Information Grant (EEIG) program funded by the  Commonwealth Government’s Department of 

Resources, Energy and Tourism (now the Department of Industry).  

‘Watts in Your Business’ is a national, fact-based, practical learning program to assist Australia's 

apple, pear, summerfruit and cherry industries (known as the temperate fruit industry) in 

understanding how to reduce energy use and operating costs. According to the Australian Bureau of 

Statistics, there are approximately 1139
1
 small to medium enterprises (SMEs) involved in temperate 

fruit production.  

KMH partnered with APAL to  

 Conduct energy audits at 30 representative SMEs across Australia  

 Develop case studies and fact sheets for distribution across  the wider industry;  

 Provide on-farm packhouse walks/seminars to disseminate key learning points and to 

encourage business uptake of energy efficiency information; 

 Extend communication about energy efficiency opportunities through the temperate fruit industry 

publications as well as those of other horticultural industries. 

The identities of the 30 participating SMEs are protected for privacy and commercial reasons. 

Their location, crop type and the size or the organisation (Large, Medium or Small SMEs) are 

presented in Table 5. 

Table 5: Program Participants Location, Crop Type and Size 

Region Crop  Size 

Name State Crop Type Size of SME 

Adelaide SA Majority Apples Small 

Adelaide SA Apple and Cherry Mixed Large 

Adelaide SA Mixed Medium 

Batlow NSW Majority Apples Large 

Goulburn Valley VIC Mixed Small 

Goulburn Valley VIC Mixed Medium 

Goulburn Valley VIC Mixed Large 

Goulburn Valley VIC Apple and Pear Mixed Large 

Goulburn Valley VIC Apple and Pear Mixed Large 

Orange NSW Apple and Cherry Mixed Large 

Orange NSW Majority Apples Medium 

Orange NSW Majority Apples Small 

Stanthorpe QLD Majority Apples Large 

Stanthorpe QLD Majority Apples Small 

Stanthorpe QLD Majority Apples Medium 

Swan Hill VIC Majority Stonefruit Medium 

Swan Hill VIC Majority Stonefruit Large 

Swan Hill VIC Majority Stonefruit Small 

TAS TAS Mixed Large 

TAS TAS Apple and Cherry Mixed Medium 

TAS TAS Majority Apples Small 

                                                      

1
 Based on ABS statistics. Agricultural Commodities Australia 2010-11. Cat 7121.0 
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WA WA Apple and Pear Mixed Small 

WA WA Mixed Medium 

WA WA Mixed Large 

Southern Victoria VIC Majority Apples Medium 

Southern Victoria VIC Majority Apples Small 

Southern Victoria VIC Majority Apples Large 

Young NSW Stonefruit and Cherry Mixed Small 

Young NSW Stonefruit and Cherry Mixed Large 

Young NSW Stonefruit and Cherry Mixed Medium 

1.2. Program Process 

The major technical and data collection aspects of the ‘Watts in Your Business’ program were 

completed through the following steps: 

 In July 2013 an industry survey was distributed to SMEs in the temperate fruit industry to collect 

basic energy consumption information and general energy efficiency knowledge.  KMH 

Environmental and APAL analysed the survey results and sorted them by region and enterprise 

size. A selection of 30 representative SMEs were then chosen for the audit program. 

 From September 2013 to April 2014, Level 2 audits were conducted by KMH Environmental at 

each of the 30 SMEs in accordance with AS/NZS 3598:2000. Each of the audits undertook 

detailed analysis of the energy consumption and opportunities to reduce consumption and 

associated costs. 

 From April to June 2014 the information and data from all 30 audits was amalgamated and 

analysed to develop the fact sheets, case stories and seminar presentations.  

 From July to August 2014 each of the 10 regions were revisited to deliver Farm Walks. The 

Farm Walk program included a presentation of the audit findings with special emphasis on the 

region in which the walk was being held, a site walk, energy contractor/technology provider 

meetings and distribution of the fact sheets and case stories. 

1.3. Program Objectives 

Due to their requirement for cool storage, the temperate fruit Industry is one of the most energy 

intensive industries within the agricultural sector. The Program provided a national, fact-based, adult 

learning and educational opportunity to assist Australia’s apple, pear, summerfruit and cherry 

industries to significantly reduce energy use and operating costs and so maximise productivity and 

profitability.  

There is a lack of knowledge regarding tariffs, energy consumption and energy efficiency opportunities 

throughout this industry. Many SMEs in the industry already struggle financially and therefore were 

eager for information on practical ways to reduce their operating costs and improve cash flow. 

Reducing energy costs, with resulting benefits of lowering their carbon footprint, is an important part of 

reversing this situation.  

The audits were conducted nationally and identified opportunities to reduce orchard, pack house and 

cool store energy use. In addition, case studies and factsheets served as learning tools to 

communicate energy saving techniques and technologies and their associated return on investment.   

 

The most viable and practical opportunities to save energy were communicated using innovative, 

regional, on-orchard and in-packhouse demonstration seminars. The Program and its findings was 

promoted using the industry’s existing extensive communications network, media and internet tools 

such as YouTube. 

Overall the Program aimed to bridge the energy-related knowledge gap for temperate fruit SMEs by 

providing information on how to reduce energy use and introduce techniques/technologies that will 
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improve orchard and packhouse energy efficiency.  The project also helped to address impediments to 

the adoption of such techniques/technologies by highlighting the benefits of adoption, associated 

savings and the return on investment (ROI) arising from adoption. 

This report was created to document the technical aspects of the Program, record the findings from 

analysis of the data collected and report these findings by region, crop type category and SME size. 

This document also incorporates other aspects of the Program including the learning tools such as the 

Fact Sheets, Case Stories, seminar presentation and an example audit report.  

1.4. Energy Efficiency Information Grant Program 

The Energy Efficiency Information Grant (EEIG) program is a $34 million merit-based, competitive 

grants program established by the Commonwealth Government to assist industry associations and not 

for-profit organisations to provide practical energy efficiency information to SMEs and community 

organisations. The objective of the EEIG Program is to educate SMEs so they can make informed 

decisions about where they can invest in energy efficiency to reduce their energy consumption, carbon 

footprint and operational costs.  Under the EEIG Program, the ‘Watts in Your Business’ Program was 

awarded a grant of $636,970. 

1.5. Australia’s Temperate Fruit Industries 

A brief description of Australia’s temperate fruit industries is provided to give context to this report. For 

the purpose of this report the temperate fruit industry includes the apple and pear, summerfruit and 

cherry industries.  

As noted above, official ABS data suggests that there are some 1139 SMEs within the industry.  

Production by state is provided in the table below. 

Table 6: Production of temperate fruits in Australia 2010-11 

Australia 

2011 

(tonnes)

NSW 

(tonnes)

Vic 

(tonnes)

Qld 

(tonnes)

SA 

(tonnes)

WA 

(tonnes)

Tas 

(tonnes)

Indicative value, 

Farm gate ($m)

Pome fruit
Apples 299,778 52,957 129,323 36,249 25,427 28,549 27,254 599.6

Pears 123,267 660 109,060 303 5,992 6,406 845 246.5

Sub total Pome fruit 423,045 53,617 238,383 36,552 31,419 34,955 28,099 846

Summerfruit
Apricots 13,283 425 7,416 198 2,996 402 1,846 26.6

Nectarines 37,034 4,970 24,166 1,768 2,449 3,573 107 74.1
Canning Peach 34,603 893 32,712 61 684 253 0 69.2
Fresh Peach 25,911 4,294 16,758 1,683 1,404 1,637 135 51.8

Plums 18,433 3,401 9,118 910 928 4,026 50 36.9

129,264 13,983 90,170 4,620 8,461 9,891 2,138 259

Cherries
Cherries 10,475 1,743 3,275 0 1,861 179 3,416 52.4

Grand Total 562,784 69,343 331,828 41,172 41,741 45,025 33,653 1,157  

Source: Tonnages from ABS Cat 7121.0. Indicative farm gate values derived by APAL. Assumed 2011 farm gate price of $2/kg 

for pome fruit and summerfruit and $5/kg for cherries. As a rule of thumb, retail values are approx. double the farm gate values. 

The main production state for apples and pears is Victoria which produces 43% of Australia’s apples 

and 88% of Australia’s pears. The situation is similar for summerfruit with Victoria producing 70% of 

the national total. For cherries, Tasmania produces 32% and Victoria 31%.  
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2. Audit Methodology 

2.1. Example Pre-audit and Baseline 

Each energy audit was conducted using the steps detailed below:  

2.1.1. Initial data request and analysis  

An initial data request was sent to all 30 SMEs to gain an understanding of the energy consumption 

and site facilities prior to the site visit. The following data was requested:  

 Electrical interval data; 

 Electricity, Petrol, Diesel and LPG bills; and 

 Site drawings. 

2.1.2. Kick-off meeting  

The kick-off meeting was completed at all 30 SMEs and was attended by key SME representatives 

and KMH energy audit personnel. The intention of the meeting was to ensure common understanding 

and information was provided on the following aspects of the project:  

 Audit focus and/or parameters; 

 Expected/desired payback periods; 

 Capital expenditure budget/limit; 

 Known opportunities/issues; and 

 Any other notable points relevant to the project. 

2.2. Auditor Familiarisation, Site Audit  

A site visit was completed at 30 SMEs and was attended by the SME’s managers and operational staff 

and the KMH team. The intention of the site visit was to ensure common understanding and detailed 

explanation of facility operation including: 

 Understanding of operating practices and any seasonal variations; and  

 Inspection of energy end uses. 

 

For the first three audits to be completed, specialists in the fields of refrigeration, controlled 

atmosphere storage equipment, irrigation and fruit grading machinery were appointed to familiarise 

and train the KMH auditors in the particularities of energy use for these key energy sinks. The 

companies appointed for this task were: 

 Refrigeration: Minus40 (remained as an advisor to the project for all audits) 

 Controlled atmosphere: Atmosphere Control Systems 

 Irrigation: Netafim 

 Grading Machinery: GP Graders 

 

2.3. Energy Audit Analysis 

The data gathered from the audit was analysed and an energy audit report was produced based upon 

the EEIG ‘Watts in Your Business’ project scope of agreed works and a Level 2 energy audit in 

accordance with AS/NZS3598:2000. This involved completion of the following: 

 Review of documentation provided and audit notes from the site visit; 

 Development of an energy balance and baseline energy data report; and 

 Identification of energy saving opportunities 
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2.4. Reporting 

Using the data and information gathered during the site visit plus subsequent input from the SME’s key 

stakeholders (e.g. owners/manager and contractors), KMH conducted analysis to determine 

opportunities and develop recommendations to reduce energy usage and operating costs. The 

findings from the audit, plus recommendations developed by KMH, were summarised in this audit 

report. Each audit report included: 

 A review of existing energy management at the audited facilities; 

 Energy consumption profiles for the data billing period; 

 Analysis of daily load curves for site (where possible); 

 Potential activities/investments to achieve reductions in energy costs; 

 Provision of itemised and prioritised list of recommendations to reduce energy consumption and 

associated reductions in energy costs; 

 Indicative implementation costs and payback times; and 

 Identification of funding opportunities. 

2.5 Definitions 

The following provides definitions of the regions and main crop types used in this report 

Region – represents the 10 established temperate fruit growing regions across Australia, covering all 

States. They were: 

Victoria:  Goulburn Valley, Southern Victoria (including the Yarra Valley and 

Gippsland) and Swan Hill 

New South Wales: Batlow, Orange and Young 

Tasmania: Treated as one region 

South Australia: Adelaide Hills 

Western Australia: Manjimup/Doonybrook in south west WA 

Queensland: Stanthorpe 

 

Crop Type Category - The SMEs audited varied in the types of fruits they produced. Many produce a 

mix of fruit. Fruit type classifications were broken down into six general categories: 

Majority Apples- SMEs in this category produce greater than 95% apples 

Majority Stonefruit- SMEs in this category produce  greater than 95% stonefruit 

Apple and Pear 

Mixed- 

SMEs in this category produce 30% - 75% apples and 25% - 70% pears 

Apple and Cherry 

Mixed- 

SMEs in this category produce 75% - 85% apples and 15% - 25% cherries 

Stonefruit and Cherry 

Mixed- 

SMEs in this category produce 60% - 65% stonefruit and 35% - 40% cherries 

Mixed- SMEs in this category produce a mixture of apples, pears, stonefruit and 

cherries 

SME Size (Small, Medium and Large) - determined on a regional basis based on 12 months electricity 

consumption data provided by the 30 audited SMEs. 
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3. Major Outcomes: Energy saving 

Opportunities, Tariff Analysis and Energy 

Use KPIs 

3.1. Energy Saving Opportunities 

The ‘Watts in Your Business’ program identified various opportunities that can reduce an SME’s 

energy use, Section 3.1.1 provides a brief description of each of the opportunities.   

3.1.1. Breakdown of Program Opportunities 

Each of the opportunities identified as part of the audit program are listed below in Table 7.  For 

opportunities common to several audits the Program developed fact sheets and case stories to further 

explain the opportunity and provide generalised descriptions of the capital investments, savings and 

simple payback periods required/achievable. All fact sheets and case stories can be found on the 

APAL website at http://apal.org.au/watts-in-your-business/. Each of the fact sheets and case stories 

were given corresponding reference numbers and these reference numbers are noted in Table 7 to 

assist readers in finding the relevant fact sheet and/or case story for each opportunity. 

Table 7: Fact Sheet and Case Story Reference 

Fact Sheet Name 
Reference 

Number  

Refrigeration In Packing Sheds FS1 

Irrigation In Orchards FS2 

Grading In Packing Sheds FS3 

Lighting In Packing Sheds FS4 

Electricity Tariffs FS5 

Saving Energy with Smart 

Fresh 
FS6 

Case Story Name 
Reference 

Number  

Voltage Power Optimisation CS1 

VSDs for Irrigation CS2 

Ammonia as a Refrigerant CS3 

Power Factor Correction CS4 

Automated Cool Room Doors CS5 

LED Lighting CS6 

Solar Energy CS7 

Timing Peak Energy Use CS8 

Head Pressure Reduction CS9 

Installing VSDs in Cool Rooms CS10 

Contractor List CS11 

 

http://apal.org.au/watts-in-your-business/
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Table 8 provides a breakdown of each of the opportunities by region, crop type and SME size. It 

should be noted that if a region, crop type or SME size is not listed next to one of the identified 

opportunities it does not mean that opportunity is not relevant for that category only that it was not 

relevant to the specific SMEs audited under this Program. 

Table 8: Breakdown of Program Opportunities 

Technology / 
Location for 
Opportunity 

Description of Opportunity 

Regions with 
audited SMEs that 

identified this 
opportunity 

Crop Types 
with audited 
SMEs that 

identified this 
opportunity 

SME Sizes with 
audited SMEs  
that identified 

this opportunity 

Automated Cool 
Room Doors 

Automated doors on cool 
rooms to ensure staff keep 
doors shut and reduce 
operation of the refrigeration 
system. 

For further information see  

FS1 and CS5  

All All All 

Introduction of 
Smart Fresh for 
apple products 

Using ethylene inhibitors so 
refrigeration temperatures can 
be increased. For further 
information see FS6 

Goulburn Valley Mixed Small 

Insulation of cool 
room 

 Improving and fixing insulation 
on cools rooms. 

Tasmania Majority Apples Small 

Replacement of 
Refrigeration 
system 

Replacement of HCFC 
refrigeration systems to more 
efficient alternatives. 

For further information see 
FS1 and CS3 

Goulburn Valley, 
WA, TAS, 

Stanthorpe, Batlow, 
Swan Hill, Young, 

Adelaide Hills 

All All 

Improving Glycol 
circuit efficiency 

Optimising the Glycol circuit 
through bypass valves 

Goulburn Valley 
Apple and Pear 

Mixed 
Large 

Replacing electric 
defrost with Glycol 
defrost 

Replacing electric defrost with 
Glycol defrost 

Goulburn Valley 
Apple and Pear 

Mixed 
Large 

Head Pressure 
Reduction or 
Variable Head 
Pressure 

Optimisation of the relationship 
between the refrigeration 
compressors and condensers 
through head pressure 
controls. 

For further information see 
FS1 and CS9  

All All All 

Review of Co-
Generation and 
Tri-Generation 
opportunity 

Installing co/tri-generation to 
use natural gas as an 
electricity alternative 

Goulburn Valley 
Apple and Pear 

Mixed 
Large 

Insulation 
improvements on 
Cherry Equipment 

Installing appropriate 
insulation on cherry grading 
equipment (especially return 
water tanks).  

For further information see 
FS3 

Young 
Stonefruit and 
Cherry Mixed 

Large 
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Technology / 
Location for 
Opportunity 

Description of Opportunity 

Regions with 
audited SMEs that 

identified this 
opportunity 

Crop Types 
with audited 
SMEs that 

identified this 
opportunity 

SME Sizes with 
audited SMEs  
that identified 

this opportunity 

Replacement of 
condensing unit or 
motor 

Replacement of condenser 
motors to more efficient 
alternatives. 

 For further information see 
FS1 

Stanthorpe and 
Young 

Majority Apples, 
Stonefruit and 
Cherry Mixed 

Small, Medium 

Replacement of 
Compressor motor 

Replacement of compressor 
motors to more efficient 
alternatives. 

 

For further information see 
FS1 

Goulburn Valley, 
Southern Victoria, 
TAS, Stanthorpe, 

Orange, Swan Hill, 
Adelaide Hills 

Majority Apples, 
Majority 

Stonefruit, 
Apples and 

Cherry Mixed, 
Mixed 

All 

Installation of 
Whirly Birds 

Install Whirly Birds on the roof 
to improve packhouse 
circulation. 

Goulburn Valley 
Apple and Pear 

Mixed 
Large 

Compressor 
Staging and 
capacity control 

Optimising the staging of 
refrigeration equipment to 
reduce refrigeration electricity 
consumption. 

Goulburn Valley 
and Southern 

Victoria 

Majority Apples, 
Apple and Pear 

Mixed 
Large 

Evaporator fan 
speed control 

Installing Variable Speed 
Drives to reduce unnecessary 
fan energy consumption.  

For further information see 
FS1 and CS10 

All All All 

Optimising 
Condenser/ 
cooling tower fan 
control logic 

Optimising condenser/ cooling 
tower fan control logic reduce 
refrigeration electricity 
consumption. 

Goulburn Valley 
Apple and Pear 

Mixed 
Large 

Conversion from 
sprinkler to drip 
irrigation 

Converting sprinkler irrigation 
to drip irrigation 

Southern Victoria Majority Apples Medium 

High efficiency 
motor on irrigation 
pump 

Replacement of irrigation 
motors to more efficient 
alternatives. 

 For further information see 
FS2 

Goulburn Valley, 
WA, TAS, 

Stanthorpe, Batlow, 
Swan Hill, Young, 
Orange, Adelaide 

Hills 

All All 

VSD on Irrigation 
pump 

Installing Variable Speed 
Drives to reduce unnecessary 
pump energy consumption.  

For further information see 
FS2 and CS2 

Goulburn Valley, 
WA, TAS, 

Stanthorpe, Batlow, 
Swan Hill, Young, 
Orange, Adelaide 

Hills 

All All 

Change from 
manual taps to 
pressure 
regulating 
automatic valves 

 Change from manual taps to 
pressure regulating automatic 
valves 

Southern Victoria Majority Apples Medium 
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Technology / 
Location for 
Opportunity 

Description of Opportunity 

Regions with 
audited SMEs that 

identified this 
opportunity 

Crop Types 
with audited 
SMEs that 

identified this 
opportunity 

SME Sizes with 
audited SMEs  
that identified 

this opportunity 

Off-Peak irrigation  

Installing Smart Meters or 
staging the irrigation system 
so they can be used in the off-
peak period. 

For further information see 
FS2 

Southern Victoria, 
Young, WA, 
Stanthorpe 

Majority Apples, 
Apples and 

Cherry Mixed, 
Stonefruit and 
Cherry Mixed 

Small 

Automation of 
irrigation system 

Automating the irrigation 
system to use off-peak 
irrigation. 

For further information see 
FS2 

Goulburn Valley, 
Southern Victoria, 

TAS 

Majority Apples, 
Apples and 

Cherry Mixed, 
Mixed 

Medium, Large 

Lighting 

Installing energy efficient 
lighting (fluorescent or LED). 

For further information see the 
FS3 and CS6 

All All All 

Voltage Power 
optimisation 

Optimising the incoming site 
voltage to assist inductive 
loads in operating more 
efficiently. 

For further information see 
CS1 

Goulburn Valley, 
Southern Victoria, 
WA, Young, TAS, 

Stanthorpe, Batlow 

Majority Apples, 
Apple and Pear 
Mix, Apple and 
Cherry Mixed, 
Stonefruit and 
Cherry Mixed, 

Mixed 

Large, Medium 

Power Factor 
Correction 

Improving a site’s Power 
Factor to reduce demand 
charges. 

For further information see 
FS5 and CS4 

Batlow, Goulburn 
Valley 

Majority Apples, 
Mixed 

Large 

Load shifting 

When possible, shifting 
equipment usage timing to 
reduce demand charges. 

For further information see 
FS5, CS8 

Stanthorpe Majority Apples Large 

Air Compressor 
Leak Maintenance 

Identifying and fixing air 
compressor leaks. 

For further information see 
FS3 

Goulburn Valley, 
Swan Hill, TAS 

Majority Apples, 
Majority 

Stonefruit, 
Apples and Pear 

Mixed, Mixed 

All 

Automated 
Controlled 
Atmosphere 

Automating an controlled 
atmosphere system 

Goulburn Valley, 
TAS 

Apples and 
Cherry Mixed, 

Mixed 
Small, Medium 

Replacement of 
Store fresh CO2 
absorber 

Replacement of Store fresh 
CO2 absorber 

Goulburn Valley Mixed Small 

Controlled 
atmosphere room 
and pipework 
sealing 

Repairing controlled 
atmosphere pipework. 

Southern Victoria Majority Apples Large 

Controlled 
atmosphere 
oxygen burner 
replacement with 
VPSA 

Replacing a controlled 
atmosphere oxygen burner 
with a VPSA unit. 

Southern Victoria Majority Apples Small 
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Technology / 
Location for 
Opportunity 

Description of Opportunity 

Regions with 
audited SMEs that 

identified this 
opportunity 

Crop Types 
with audited 
SMEs that 

identified this 
opportunity 

SME Sizes with 
audited SMEs  
that identified 

this opportunity 

Solar 

Installing solar PV panels to 
generate electricity on site. 

For further information see 
CS7 

All All All 

Installation of a 
Solar Water 
Heater 

Installing solar hot water 
system to generate hot water 
on site. 

For further information FS3 

Swan Hill, Young, 
WA, Goulburn 
Valley, TAS, 

Orange, Adelaide 
Hills, Stanthorpe, 

Batlow 

All All 

Vehicle Fuel 
Reduction 
Methods 

Behavioural changes that 
reduce fuel consumption in 
vehicles. 

 

All All All 

Tariff Education 
and Negotiations 

Facts and Tips on different 
tariffs are and how a site can 
reduce them. 

For further information see 
FS5 

All All All 

 

3.2. Tariff Analysis 

During the auditing aspect of the Program the auditors learned that the majority of temperate fruit 

businesses had limited information regarding tariff structures, different tariff plans and tariff reduction 

techniques. Therefore audit reports and Farm Walks were adjusted to provide information regarding 

the explanation of different tariff aspects. Section 3.2.1 provides a breakdown of Program tariff 

averages, regional average, crop type averages and SME size averages.  Further information 

regarding tariff information can be found in FS1. 

3.2.1. Program Breakdown of Tariff Prices 

The ‘Watts in Your Business’ program performed a tariff analysis for each of the audited SMEs. Table 

9 provides the maximum, minimum and average prices for electricity supply during Peak, Off-Peak 

and Shoulder periods as well as Fixed Charges and Demand Charges for packhouses. Table 10 does 

the same for irrigation tariffs. On average the audited SMEs pay $0.20 per kWh for electricity in 

packhouses and $0.22 per kWh for irrigation.   

There was large variation in fixed charges for both packhouse tariffs and irrigation tariffs due to three 

main factors: 

 Different electricity supply companies charge differently for fixed charges; 

 SMEs with larger electricity supplies generally pay more fixed charges; and 

 SMEs that had multiple pumping stations incurred more fixed charges. 

Not all SMEs audited as part of the Program incurred Demand Charges. Generally only the large 

SMEs in areas where electricity supply companies charge for Demand had these specific charges., 

therefore The data used to calculate the average Demand Charge was only collected from SMEs that 

incurred Demand charges as no irrigation pump stations incurred this charge. 
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Table 9: Program Breakdown of Packhouse Tariff Prices 

Tariff Aspect 
Program 

Max 
Program 

Min 
Program 
Average 

Peak $0.50 $0.11 $0.27 

Off-Peak $0.36 $0.07 $0.13 

Shoulder $0.39 $0.10 $0.23 

Total average price $0.39 $0.10 $0.20 

Fixed $13,032 $199 $1,791 

Demand $26.50 $7.92 $13.53 

 

Table 10: Program Breakdown of Irrigation Tariff Prices 

Tariff Aspect 
Program 

Max 
Program 

Min 
Program 
Average 

Peak $0.37 $0.23 $0.31 

Off-Peak $0.25 $0.09 $0.15 

Shoulder $0.32 $0.31 $0.32 

Total average price $0.36 $0.13 $0.22 

Fixed $2,671 $13 $867 

 

The Program found that generally there were two types of tariff structures which vary based on the 

absence or presence of a demand charge. As be seen from Error! Reference source not found. and 

Error! Reference source not found., SMEs that have a demand charge spend on average 32% of 

their electricity costs on this charge, 65% on usage charges (per kWh charges) and 3% on fix charges.  

For SMEs that do not have a demand charge, 97% of their bill was for usage charges and 3% of their 

bill was on fixed charges. 

Figure 1: Breakdown of Tariff Costs for SMEs with a Demand Charge 

 

 

 

 

65% 

32% 

3% 

Usage

Demand

Fix Charges
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Figure 2: Breakdown of Tariff Costs for SMEs without a Demand Charge 

 

3.2.2. Regional Breakdown of Tariff Prices 

Table 11 provides a breakdown of the average packhouse tariff prices across the regions. The highest 

average packhouse peak price was $0.34 per kWh (WA region) and the lowest was $0.14 per kWh 

(Batlow region).  The highest average off-peak price was $0.17 per kWh (TAS region) and the lowest 

was $0.09 per kWh (Goulburn Valley and Batlow regions).  Only five of the regions had average 

shoulder tariff prices of which $0.30 per kWh was the highest (Orange region) and $0.18 per kWh was 

the lowest (Stanthorpe region). The different fixed charges are based more on the electricity supply 

company, not the regional area.  Only five of the regions (based on SMEs audited) incurred demand 

charges and of those, the Stanthorpe region has the highest average demand charge and Goulburn 

Valley region had the lowest.  Across all of the regions, the Adelaide Hills region had the highest 

average per kWh consumption charges (based on the peak/off-peak/shoulder breakdown) at $0.25 

per kWh and the Batlow region had the lowest at $0.12 per kWh. 

Table 11: Regional Breakdown of Packhouse Tariff Prices 

Region 

Consumption Charges  
(per kWh)  

Fixed 
Charges  
(per day/ 

month/year) 

Demand 
(per kW 
or kVA) 

Average 
Consumption Price 
(based on peak/off-

peak/ shoulder 
breakdown) 

Average 
Peak 

Average 
Off-Peak 

Average 
Shoulder 

Average 
Annual Fixed 

Average 
Demand 

Average per kWh total 

Adelaide Hills $0.31 $0.15 - $222 - $0.25 

Orange $0.30 $0.17 $0.30 $1,940 - $0.24 

WA $0.34 $0.11 - $1,361 - $0.23 

TAS $0.31 $0.17 $0.22 $1,382 - $0.23 

Young $0.26 $0.13 $0.21 $1,198 $15.30 $0.23 

Stanthorpe $0.28 $0.12 $0.18 $4,585 $26.50 $0.20 

Southern 
Victoria 

$0.27 $0.15 - $3,210 $10.65 $0.20 

Swan Hill $0.25 $0.11 - $672 - $0.18 

Goulburn 
Valley 

$0.18 $0.09 - $1,682 $9.10 $0.14 

Batlow $0.14 $0.09 $0.14 $1,620 $14.95 $0.12 

Program 
Average 

$0.26 $0.13 $0.21 $1,787 $15.30 $0.20 

97% 

3% 

Usage

Fix
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Table 12 shows the regions that incur demand charges and the average percentage breakdown for 

each charge. The percent of demand costs for electricity billing range from 13% (Southern Victoria 

region) to 51% (Batlow region). 

Table 12: Regional Breakdown of Tariff Costs Percentages 

Region 
Percent of Costs 
for Consumption 

Charges 

Percent of 
Costs for 
Demand 
Charges 

Percent of 
Costs for Fix 

Charges 

Adelaide Hills 99% - 1% 

Orange 98% - 2% 

WA 98% - 2% 

TAS 97% - 3% 

Swan Hill 97% - 3% 

Southern Victoria 85% 13% 2% 

Goulburn Valley 80% 19% 1% 

Stanthorpe 69% 24% 8% 

Young 61% 36% 2% 

Batlow 48% 51% 1% 

Table 13 provides a breakdown of the average irrigation tariff prices across the regions. The highest 

average irrigation peak price was $0.34 per kWh (Southern Victoria and TAS regions) and the lowest 

was $0.25 per kWh (Swan Hill region).  The highest average off-peak price was $0.19 per kWh 

(Batlow/Southern Victoria/Young regions) and the lowest was $0.10 per kWh (Swan Hill region).  Only 

the three NSW regions (Orange/Young/Batlow) had average shoulder tariff prices of which $0.32 per 

kWh was the highest (Batlow region) and $0.16 per kWh was the lowest (Orange region). The different 

fixed prices are based more on the number of irrigation stations, not the regional area.  For the SMEs 

audited and across all of the regions, the Batlow region had the highest average prices for electricity 

used for irrigation and the Goulburn Valley region had the lowest. 

Table 13: Regional Breakdown of Irrigation Tariff Prices 

Region 
 

Consumption Charges  
(per kWh)  

Average 
Consumption Price 
(based on peak/off-

peak/ shoulder 
breakdown) 

Fixed 
Charges (per 
day/month) 

Average Peak 
Average 
Off-Peak 

Average 
Shoulder 

Average per kWh total 
Average 

Annual Fixed 

Batlow $0.32 $0.19 $0.32 $0.27 $1,560 

Southern 
Victoria 

$0.34 $0.19 - $0.25 $447 

TAS $0.34 $0.18 - $0.25 $781 

Young $0.33 $0.19 $0.21 $0.25 $1,640 

Orange $0.32 $0.18 $0.16 $0.25 $1,257 

Adelaide Hills $0.31 $0.15 - $0.24 $222 

Stanthorpe $0.36 $0.13 - $0.23 $221 

WA $0.31 $0.12 - $0.21 $1,161 

Swan Hill $0.25 $0.10 - $0.18 $899 

Goulburn Valley $0.27 $0.11 - $0.15 $929 

Program 
Average 

$0.32 $0.15 $0.23 $0.23 $912 
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3.2.3. SME Size Breakdown of Tariff Prices 

Table 14 provides the tariff breakdown by SME size category. Tariff price based on SME size category 

are very indicative of general audit results in that across the Program Larger category had lower per 

kWh electricity prices, however they were more likely to incurred demand charges.  In the Program all 

SMEs that had a demand charge were Large SMEs, with 55% of the SMEs in the Large category, 

incurring a demand charge.  

Table 14: SME Size Breakdown of Packhouse Tariff Prices 

SME Size 

Consumption Charges  
(per kWh)  

Fixed 
Charges (per 
day/ month/ 

year) 

Demand 
(per kW 
or kVA) 

Average 
Consumption 

Price (based on 
peak/ off-peak/ 

shoulder 
breakdown) 

Average 
Peak 

Average 
Off-Peak 

Average 
Shoulder 

Average 
Annual Fixed 

Average 
Demand 

Average per kWh 
total 

Small $0.30 $0.13 $0.15 $1,072 - $0.23 

Medium $0.29 $0.13 $0.21 $797 - $0.21 

Large $0.23 $0.13 $0.25 $2,610 $14.94 $0.19 

Program Average $0.27 $0.13 $0.20 $1,493.13 $14.95 $0.21 

The SME size category breakdown of tariff costs is presented in Table 15: SME Size Breakdown of 

Tariff Costs Percentages 

. This table shows that only Large SMEs incur demand charges that represent 20% of this category’s 

electricity tariff costs. For the Small and Medium categories, consumption charges represent almost all 

of total costs (>97%) with the remained of costs made up of fixed charges.  

Table 15: SME Size Breakdown of Tariff Costs Percentages 

SME Size 
Percent of Costs 
for Consumption 

Charges 

Percent of Costs 
for Demand 

Charges 

Percent of 
Costs for Fix 

Charges 

Medium 98% - 2% 

Small 97% - 3% 

Large 79% 20% 1% 

Table 16 provides the tariff breakdown by SME size categories for irrigation stations.  Unlike the 

packhouse tariffs, the Program found that irrigation prices were very similar across the three 

categories and were more dependent on SMEs region classification rather than SME size or crop type 

classifications. 

Table 16: SME Size Breakdown of Irrigation Tariff Prices 

SME Size 

Consumption Charges  
(per kWh)  

Average 
Consumption (based 

on peak/off-peak/ 
shoulder breakdown) 

Fixed Charges 
(per day/ 

month/year) 

Average 
Peak 

Average 
Off-Peak 

Average 
Shoulder 

Average per kWh total 
Average 

Annual Fixed 

Small $0.31 $0.14 $0.00 $0.25 $620 

Medium $0.31 $0.16 $0.07 $0.21 $780 

Large $0.32 $0.14 $0.08 $0.21 $1,266 

Program Average $0.31 $0.15 $0.05 $0.22 $888 
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3.3. Key Performance Indicators 

3.3.1. Program Breakdown of KPIs 

To assist the industry to understand the energy performance of individual SMEs, Key Performance 

Indicators (KPIs) were developed. These list electricity, LPG, fuel and energy costs on a “per tonne of 

fruit produced” basis. One SME audited in the Program used natural gas however due to the small 

survey size no KPIs were developed for this energy source. The KPI data for fuel usage was 

calculated from the data supplied by SMEs that provided fuel data. Program Breakdown of KPIs 

Across the ‘Watts in Your Business’ program, average KPIs were developed that are representative of 

the temperate fruit industry.  Table 17 provides a breakdown of KPI by energy source and cost.  On 

average the industry consumes 309kWh of energy/tonne of fruit produced and this costs $41. 

Table 17: Program Breakdown of Industry KPIs – per tonne of fruit produced 

Energy Source Usage KPI Cost KPI 

 Electricity (kWh) 147 $27 

 LPG (Litres) 11 $4 

 Fuel (Litres) 15 $21 

 Total (kWh) 309 $41 

3.3.2. Regional Breakdown of KPIs 

A regional breakdown of the KPIs is presented in Table 18. This shows that Orange has the lowest 

electricity KPI, energy cost KPI, fuel KPI and is tied for the lowest LPG KPI with Tasmania and Swan 

Hill.  As a regional average Orange uses 27% less electricity per tonne of fruit when compared the 

next best region and uses 40% less energy than the Program average. The Orange regional energy 

cost per tonne of fruit is 40% less than the next best region and is 17% less than the Program 

average. The Young region has the highest KPIs for electricity use, LPG use, and energy cost per 

tonne.  The reason for the significant increases in the KPIs for this region is due to the crop types 

grown in Young (mainly cherries). Some of the SMEs audited in the Young region also produced 

(energy intensive) dried fruit products. 

Although crop type is a large factor in energy consumption, the KPIs for the Orange region are 

significantly better than for any other region. Two distinguishing factors for the Orange region are that 

all the SMEs audited in Orange had highly efficient, ammonia-based refrigeration systems and many 

of the SMEs utilised load shifting to reduce electricity costs and reduce demand charges. More 

information can be found on load shifting in FS5 and CS8. 

Table 18: Breakdown of Regional Industry KPIs 

Region 
Electricity KPI 

(kWh per tonne of 
fruit) 

LPG KPI 

(kWh per tonne 
of fruit) 

Fuel KPI  

(kWh per tonne 
of fruit) 

Total Energy 
Costs KPI (kWh 

per tonne of 
fruit) 

Orange 87 4 8 $34 

Stanthorpe 120 6 16 $57 

Southern Victoria 158 10 19 $62 

Batlow 158 14 13 $77 

Goulburn Valley 179 16 10 $48 

TAS 209 4 16 $69 

Adelaide Hills 224 5 15 $91 

WA 249 5 21 $88 
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Region 
Electricity KPI 

(kWh per tonne of 
fruit) 

LPG KPI 

(kWh per tonne 
of fruit) 

Fuel KPI  

(kWh per tonne 
of fruit) 

Total Energy 
Costs KPI (kWh 

per tonne of 
fruit) 

Swan Hill 267 4 28 $93 

Young 379 18 27 $210 

Average 238 9 19 $96 

 

3.3.3. Crop Type Breakdown of KPIs 

Crop Type is a major indicator for the industry KPIs.  Table 19 provides a breakdown of KPI by crop 

type. It was determined that some types of fruit are more energy intensive than others for the following 

reasons: 

 Fruit that is harvested mainly in summer (e.g. stone fruit) is generally more energy intensive due 

to the higher ambient temperatures. 

 The production of cherries is generally more energy intensive because most facilities utilise 

hydro-coolers for their cherry graders and it takes more energy to cool water than air. 

 Stonefruit and cherries require  intensive cooling over a short period of time (3-5 months) and 

are unable to utilise cooling techniques such as ‘Step Wise Cooling’ that allow refrigeration 

systems to operate more efficiently. In addition, load shifting to use off-peak pricing is less 

applicable to stonefruit and cherry packhouses. 

SMEs from the Apple and Cherry Mixed category had the lowest electricity and electricity cost KPIs 

partially due to their location (the majority were located in Orange).  There was a significant difference 

between categories that had apple products (Apples and Cherry mixed, Apples and Pear Mixed and 

Majority Apples) and those that had a high production of Stonefruit (Mixed, Majority Stonefruit and 

Stonefruit and Cherry Mixed). These crops are more energy intensive for the reasons listed above. 

Table 19: Breakdown of Crop Type Industry KPIs 

Crop Type 
Electricity KPI 

(kWh per tonne of 
fruit) 

LPG KPI 
(kWh per tonne 

of fruit) 

Fuel KPI  
(kWh per tonne 

of fruit) 

Total Energy 
Costs KPI (kWh 

per tonne of 
fruit) 

Apples and Cherry Mixed 94 5 7 $32 

Apple and Pear Mixed 122 11 10 $40 

Majority Apples 125 7 13 $53 

Mix 262 12 19 $92 

Majority Stonefruit 267 4 28 $93 

Stonefruit and Cherry Mix 379 18 27 $210 

Average 231 10 19 $97 

3.3.4. SME Size Breakdown of KPIs 

The breakdown of KPIs based on SME size are presented in Table 20: Breakdown of SME Size 

Industry KPIs 

.  It was found that Small and Large size SMEs perform significantly better against the electricity KPI 

and energy cost KPI.  This is partially due to SME structure and crop type breakdown in the audited 

SME sizes.  It should be noted that although Large size SMEs have a higher electricity KPI they are 

able to negotiation lower rates and receive a lower energy cost KPI. 
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Table 20: Breakdown of SME Size Industry KPIs 

SME Size 
Electricity KPI 

(kWh per tonne of 
fruit) 

LPG KPI 
(kWh per tonne 

of fruit) 

Fuel KPI  
(kWh per tonne 

of fruit) 

Total Energy 
Costs KPI (kWh 

per tonne of 
fruit) 

Small 133 13 15 $79 

Large 196 7 15 $65 

Medium 248 8 21 $95 

Average 193 9 17 $80 

 

3.3.5. KPI Discussions and Conclusion 

Key Performance Indicators (KPIs) are an important tool by which SME’s not assessed in the Program 

can measure their energy use performance. 

 

The crop type classification has the largest impact on an SME’s energy performance and should be 

used to provide the KPIs against which a new SME compares itself. The other two classifications 

(region and SME size) offer supporting information for an SME to understand how they are performing.  

If a new SME has significantly higher KPI values for their crop type, region or SME size classifications, 

it has room for energy efficiency improvement. The SME should investigate further by speaking with 

their local contractors and use the Learning Tools developed from the ‘Watts in Your Business’ 

program. 
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4. Baseline Energy Consumption 

Baseline energy consumption was determined based on 12 months of data provided by the SME for 

the period immediately before the audit. Throughout this report ‘fuel’ refers to both diesel and petrol 

and all greenhouse gas (GHG) emissions are presented in tonnes of CO2 equivalent (CO2-e) using the 

Australian National Greenhouse Account Factors, July 2013. 

4.1 Total Program Baseline Electricity Consumption  

Table 21 represents the total energy use and costs by the 30 SMEs participating in the ‘Watts in Your 

Business’ program. The Program identified that these 30 SMEs consumed over 42 million kWh of 

energy per annum at a total costs of over $5.7 million dollars.  Since electricity represents 48% of 

energy usage and 65% of energy costs, the audits focused on ways that SMEs could reduce electricity 

consumption, although LPG and vehicle fuel opportunities were also identified. 

Table 21: Total Program Baseline Energy Consumption and Costs 

Energy Source Usage Usage (kWh) Usage % Costs Cost % 

 Electricity (kWh) 20,257,165 20,257,165 48% $3,700,501 65% 

 Fuel (Litres) 1,015,653 10,867,487 26% $1,435,805 25% 

 LPG (Litres) 1,506,331 10,628,002 25% $541,521 9% 

Natural Gas (kWh) 850,179 850,179 2% $34,947 1% 

 Total (kWh) N/A  42,545,402 100% $5,712,774 100% 

 

Averages of the raw energy use data across all participants do not provide an accurate breakdown of 

energy use by source. This is due to inaccessibility for fuel consumption figures at three of the largest 

facilities (some large SMEs consider transportation of fruit as a completely different business). 

Therefore weighted percentages have been used (excluding those producers who do not record 

transport fuel usage). The weighted breakdown of energy use by source is illustrated in Figure 3.  

Where relevant, this report provides energy use breakdowns for both the ‘raw’ and ‘weighted‘data.  

Figure 3: Weighted Breakdown of Total Program Baseline Energy Consumption 
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In addition to energy usage and costs, greenhouse gas (GHG) emissions were calculated which are 

shown in Table 22.  The 30 audited SMEs produced nearly 29,000 tonnes of greenhouse gas 

emissions over a 12 month period. Electricity consumption represented 82% of GHG emissions 

followed by fuel at 9%, LPG at 8% and Natural Gas at 1%. 

Table 22: Program GHG Emission Generation 

Energy 
Source 

GHG emissions 
(tonnes CO2-e) 

Percent of GHG 
Emissions 

Electricity  23,716 82% 

Fuel  2,610 9% 

LPG  2,259 8% 

Natural Gas  184 1% 

Total  28,770 100% 
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4.1.1.  Regional Breakdown of Baseline Energy Consumption and Costs 

Table 23 provides the breakdown of each of the four energy sources by region, usage and costs.  On average electricity represents 47% of total energy used 

and 65% of energy costs, demonstrating the importance of focussing on this energy source for efficiency opportunities.  

Table 23: Regional Breakdown of Baseline Energy Consumption and Costs 

Region 

Electricity LPG Natural Gas Fuel Total 

Value 
(kWh) 

Cost ($) 
Usage 

% 
Cost 

%  
Value 

(Litres) 
Cost ($) 

Usage 
%  

Cost 
%  

Value 
(kWh) 

Cost ($) 
Usage 

% 
Cost 

% 
Value 

(Litres) 
Cost ($) 

Usage 
% 

Cost 
%  

Usage 
(kWh) 

Costs ($) 

Goulburn 
Valley 

9,848,310 $1,549,877 48% 76% 1,173,218 $230,060 40% 11% 850,179 $34,947 4% 2% 153,277 $212,174 8% 10% 20,616,258 $2,027,058 

Southern 
Victoria 

3,884,680 $563,855 53% 56% 69,260 $62,499 7% 6% - - - - 285,200 $383,340 41% 38% 7,367,557 $1,009,694 

WA 1,541,710 $410,581 44% 60% 36,945 $40,445 7% 6% - - - - 158,570 $235,733 48% 34% 3,499,077 $686,759 

TAS 1,037,251 $205,866 51% 60% 34,376 $33,156 12% 10% - - - - 70,589 $103,224 37% 30% 2,035,095 $342,246 

Stanthorpe 905,680 $188,984 36% 46% 50,294 $60,084 14% 15% - - - - 117,256 $161,883 50% 39% 2,515,171 $410,951 

Orange 679,197 $169,824 49% 67% 43,131 $29,861 22% 12% - - - - 36,643 $53,532 29% 21% 1,375,590 $253,217 

Batlow 632,915 $180,155 40% 59% 55,427 $40,701 25% 13% - - - - 53,575 $85,928 29% 23% 1,597,236 $306,784 

Swan Hill 623,461 $119,065 44% 54% 14,014 $10,521 7% 5% - - - - 65,176 $91,572 49% 41% 1,419,721 $221,158 

Young 620,783 $189,298 51% 71% 13,307 $15,549 8% 6% - - - - 46,015 $63,357 41% 24% 1,207,032 $268,204 

Adelaide 
Hills 

483,178 $122,996 53% 66% 16,359 $18,645 13% 10% - - - - 29,352 $45,062 34% 24% 912,666 $186,703 

Total 20,257,165 $3,700,501 48% 65% 1,506,331 $541,521 25% 9% 850,179 $34,947 2% 1% 1,015,653 $1,435,805 26% 25% 42,545,402 $5,712,774 

Total with 
Weighed 
Usage %s 

20,257,165 $3,700,501 47% 65% 1,506,331 $541,521 14% 10% 850,179 $34,947 <1% <1% 1,015,653 $1,435,805 39% 25% 42,545,402 $5,712,774 

Average 
Per Region 

2,025,717 $370,050 47% 61% 150,633 $54,152 15% 9% 850,179 $34,947 4% 2% 101,565 $143,581 37% 29% 4,254,540 $571,277 
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The three SME’s audited in each region were classified as large, medium and small in size. Due to the 

small sample size, comparisons of energy use and costs between regions have not been prepared.  

The auditors did not feel that conclusions drawn from the three audits conducted by the Project in a 

region could be extrapolated to the region as a whole, as additional audits of different SME’s could 

give quite different results. For example the total energy usage and cost was highest in the Goulburn 

Valley and Southern Victoria. However a particularly large packhouse was audited in each of these 

regions. Auditing three different SMEs in these regions and larger ones in other regions could have 

given a different order in regional usage and costs. 

 

Greenhouse Gas Emissions 

The Program also examined greenhouse gas (GHG) emissions (Table 24).  The 30 SMEs audited 

emit approximately 30,000 tonnes of CO2-e. Emissions were greatest in the Goulburn Valley followed 

by Southern Victoria, however this conclusion is subject to the same audit sample size comments 

made above.  

Although the amount of energy consumed varied between SMEs, their greenhouse gas emission 

quantities are influenced by the emission factors applied to each state for electricity.  For example, 

Tasmania is the fourth largest energy consuming region in the Program but has the second lowest 

emission levels. This is due to electricity generation via hydropower rather than coal..  Table 25: 

Emission Factors by State 

 provides the GHG emission factors for each state. 

Table 24: Regional Breakdown of Program Greenhouse Gas Emissions 

Region 
GHG emissions  
(tonnes CO2-e) 

Goulburn Valley 15,337 

Southern Victoria 5,965 

Western Australia 1,758 

Stanthorpe 1,237 

Swan Hill 1,011 

Orange 890 

Batlow 867 

Young 790 

Tasmania 461 

Adelaide Hills 453 

Total 28,770 

 

Table 25: Emission Factors by State 

State 
 

NSW 
 

Vic 
 

Tas 
 

Qld 
 

WA 
 

SA 

Full electricity cycle 
emission factors 

 
1.05 

 
1.22 

 
0.22 

 
0.95 

 
0.84 

 
0.73 
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4.1.2.  Crop Type Breakdown of Baseline Energy Consumption and Costs 

The crop type baseline energy source consumption and costs are presented in Table 26: Crop Type Breakdown of Baseline Energy Consumption and Costs.  

It should be noted that each crop type was not equally represented. 

 11 SMEs were represented in the Majority Apples category,  

 7 SMEs were represented in  the Mixed category, and  

 3 SMEs were represented in each of the other categories.  

Consumption for each category is also impacted by the size of the SME. For example, the Apple and Pear Mixed category had the highest energy 

consumption possibly because: 

 Apple and pear producers store fruit for longer periods each year than either summerfruit or cherry producers; and 

 Enterprises in the Apple and Pear Mixed category contained two of the largest packhouses/coolstores in the Australia 

The average cost of electricity for the Apple and Pear Mixed group ($0.15/kWh) was lower than other crop types. This is explained by the fact that the two 

very large SMEs mentioned above had the bargaining power to contract some of the lowest electricity tariff rates across the country.   

Table 26: Crop Type Breakdown of Baseline Energy Consumption and Costs 

Crop Type 

Electricity LPG Natural Gas Vehicle Fuel Total 

Value 
(kWh) 

Cost ($) 
Usage 

% 
Cost 

%  
Value 

(Litres) 
Cost ($) 

Usage 
%  

Cost 
% 

Value 
(kWh) 

Cost ($) 
Usage 

% 
Cost 

%  
Value 

(Litres) 
Cost ($) 

Usage 
%  

Cost 
%  

Usage 
(kWh) 

Costs ($) 

Apple and 
Pear Mixed 

7,715,822 $1,177,361 47% 83% 1,020,650 $121,319 44% 9% 850,179 $34,947 5% 2% 46,074 $81,062 3% 6% 16,260,246 $1,414,689 

Majority 
Apples 

6,217,862 $1,128,616 47% 55% 210,301 $196,948 11% 10% - - - - 510,197 $710,439 42% 35% 13,103,329 $2,036,003 

Mixed 4,215,503 $900,822 48% 61% 190,504 $151,988 15% 10% - - - - 308,821 $434,141 37% 29% 8,863,999 $1,486,951 

Apple and 
Cherry Mixed 

863,734 $185,339 51% 65% 57,555 $45,196 24% 16% - - - - 39,370 $55,234 25% 19% 1,691,076 $285,769 

Majority 
Stonefruit 

623,461 $119,065 44% 54% 14,014 $10,521 7% 5% - - - - 65,176 $91,572 49% 41% 1,419,721 $221,158 

Stonefruit 
and Cherry 
Mixed 

620,783 $189,298 51% 71% 13,307 $15,549 8% 6% - - - - 46,015 $63,357 41% 24% 1,207,032 $268,204 

Total 20,257,165 $3,700,501 48% 65% 1,506,331 $541,521 25% 9% 850,179 $34,947 2% 1% 1,015,653 $1,435,805 26% 25% 42,545,402 $5,712,774 

Total with 
Weighed %s 

20,257,165 $3,700,501 47% 65% 1,506,331 $541,521 14% 10% 850,179 $34,947 <1% <1% 1,015,653 $1,435,805 39% 25% 42,545,402 $5,712,774 

Average Per 
Crop Type 

3,376,194 $616,750 48% 65% 251,055 $90,254 18% 9% 850,179 $34,947 5% 2% 169,276 $239,301 33% 26% 7,090,900 $952,129 

 



 

 __________________________________________________________________________________________________________        

Watts in your Business Technical Report   page 26 

4.1.3.  SME Size Breakdown of Baseline Energy Consumption and Costs 

The breakdown of energy use by enterprise size is presented in Table 27. From the 30 SMEs that participated in the Program, 12 were classified as “Large”, 9 

as “Medium” and 9 as “Small” producers. The Program invested significant effort in selecting SMEs as evenly as possible across regions (i.e. one SME, per 

category, in each region) and essentially this objective was achieved.  It is not surprising to find that in the Program the SMEs classified as Large were the 

largest energy consumers and the SMEs classified as Small used the least energy.  

Table 27 show that despite the size of the SME, the proportion of usage and costs for the three main energy sources remained consistent (i.e. there is <15% 

variation) with the only significant exception being apparent usage of fuel by Large SMEs.  

Table 27: SME Size Breakdown of Baseline Energy Consumption and Costs 

SME Size 

Electricity LPG Natural Gas Vehicle Fuel Total 

Value 
(kWh) 

Cost ($) 
Usage 

%  
Cost 

%  
Value 

(Litres) 
Cost ($) 

Usage 
%  

Costs 
%  

Value 
(kWh) 

Cost ($) 
Usage 

%  
Cost 

%  
Value 

(Litres) 
Cost ($) 

Usage 
%  

Cost 
%  

Usage 
(kWh) 

Costs ($) 

Large 16,674,333 $2,927,978 49% 68% 1,309,541 $386,490 27% 9% 850,179 $34,947 2% 1% 685,846 $955,957 22% 22% 34,102,603 $4,305,372 

Medium 2,443,740 $515,087 46% 57% 104,126 $97,269 14% 11% - - - - 202,400 $288,497 41% 32% 5,344,087 $900,853 

Small 1,139,092 $257,436 36% 51% 92,664 $57,762 21% 11% - - - - 127,407 $191,351 43% 38% 3,098,712 $506,549 

Total 20,257,165 $3,700,501 48% 65% 1,506,331 $541,521 25% 9% 850,179 $34,947 2% 1% 1,015,653 $1,435,805 26% 25% 42,545,402 $5,712,774 

Total with 
Weighed %s 

20,257,165 $3,700,501 47% 65% 1,506,331 $541,521 14% 10% 850,179 $34,947 <1% <1% 1,015,653 $1,435,805 39% 25% 42,545,402 $5,712,774 

Average Per 
SME Size 

6,752,388 $1,233,500 44% 59% 502,110 $180,507 21% 10% 850,179 $34,947 2% 1% 338,551 $478,602 35% 31% 14,181,801 $1,904,258 
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5. Breakdown of Energy End Uses 

An energy balance was prepared for each SME to determine the energy sinks in the business. This 

was done for electricity and LPG.  In accordance with a level two energy audit, the energy balances 

were determined to an accuracy of +/- 10%. Section 5.1 provides the breakdown of the major 

electricity sinks and Section 5.2 provides a breakdown of the major LPG sinks. 

5.1  Breakdown of Major Electricity End Uses 

The Program identified six major categories of electricity-consuming end uses:  

 Refrigeration refers to any aspect involved in cooling the fruit including: refrigeration 

compressors, condensers, evaporative fans, and refrigeration pumps.  

 Irrigation pumps are the pumps used to pump water to irrigate the orchards.  

 Grading Equipment is the system used to categorise the fruit by size/weight/colour etc. for 

packing before being sold to market.   

 Controlled Atmosphere is used for apple and pear producers to control the CO2 and O2 levels in 

the storage rooms to manage fruit respiration.   

 Lighting refers to all lighting used in the packhouse and offices. 

 Other is all other equipment that does not fall into one of the above categories (i.e. computers, 

printers, office equipment, workshop equipment, etc.) 

Table 28 provides a breakdown of the Program findings for the major electricity consuming end uses.   

During the analysis of the energy consumption the audit team determined that average end use 

breakdown calculated on ‘raw’ data was not accurate. This was because three of the largest facilities 

were unable to provide irrigation energy consumption values due to the structure of their business. 

Some large SMEs consider ‘orchard production’ as a completely separate business. For such SMEs, 

orchards are located at multiple sites, sometimes in several states, and energy costs are met by the 

site. Therefore a ‘weighted’ percentage was used to provide a more accurate representation of end 

use breakdown. Table 28 compares the percentage of end use calculated from raw data with 

percentage of end use calculated from weighted data. The two value sets are similar apart from the 

irrigation sink where ‘weighted data’ showed an 8% increase in electricity consumption.  

Table 28: Program Breakdown of Electricity End Uses (kWh) 

Electricity End Use Usage (kWh) 
Raw Usage 

% 
Weighted Usage 

% 

Refrigeration 13,504,434 68% 64% 

Irrigation Pumps 2,078,722 10% 18% 

Grading Equipment 1,694,093 9% 8% 

Controlled Atmosphere 1,542,768 8% 6% 

Lighting 697,667 4% 3% 

Other 312,654 2% 1% 

 

As can be seen, refrigeration consumes the majority of the electricity, representing approximately 

64%, followed by irrigation pumps at approximately 18%.  When combined, the remaining end uses 

consume less than 25% of the electricity consumption.  Therefore when SMEs are focusing on ways to 

reduce their electricity consumption, they should focus on optimising their refrigeration and irrigation 

systems. 
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5.2 Breakdown of LPG End Uses 

The Program found four major LPG-consuming end uses of the audited SMEs: dryers, hot water 

heaters, fork lifts and controlled atmosphere. Table 29 provides a breakdown of the Program findings 

for the major LPG consuming end uses.  As shown in Table 29 dryers consume the majority of the 

LPG, almost 50%. However it should be noted that generally only SMEs that produce apples use 

dryers (to dry the apples after waxing).  The second largest LPG end use was hot water representing 

almost 40%, which is used for hot water to wash fruit and for staff bathrooms.  Most SMEs used LPG 

powered fork lifts, which consume approximately 12% of the total; however some use electric or fuel 

powered fork lifts.   

Table 29: Program Breakdown of LPG End Uses 

 

 

  

LPG End Use Usage (Litres) Usage % 

Dryers 1,775,063 49% 

Hot Water 1,327,369 37% 

Fork Lifts 435,155 12% 

Controlled Atmosphere 88,189 2% 
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6. Total Program Savings 

As part of the ‘Watts in your Business’ program each audited SME was presented with a report that 

identified opportunities for modifications, both technical and behavioural, that would reduce energy 

use, costs and GHG emissions. Section 6.1 presents the savings that have been identified for the 

Program. 

6.1 Total Savings Breakdown  

The audits identified over 5.5 million kWh and just over $920,000 of savings from the 30 SMEs that 

participated in the Program (Table 30). The majority of the savings identified involved reduction of 

electricity consumption.  In total, the identified opportunities could reduce annual electricity 

consumption by 27% and annual LPG consumption by 2%.  If all the opportunities for energy efficiency 

identified by the Program were implemented, energy consumption would be reduced by 13% and 

energy costs reduced by 16% for the 30 SMEs that participated.  Across all 30 SMEs, only one SME 

used natural gas as an energy source and no natural gas opportunities were identified for this SME. 

Each SME identified opportunities for energy saving related to vehicle fuel consumption, however due 

to limited data on vehicle fuel consumption, no specific savings figures are reported. 

Table 30: Total Program Usage and Annual Cost Savings Breakdown  

Energy Source 
Energy 
Savings 

Identified 

kWh 
conversion 
of Savings 
Identified 

Percent 
Reduction of  
Energy Use 

Cost 
Savings 

Identified 

Percent 
Reduction 
of  Costs 

 Electricity (kWh) 5,374,874 5,374,874 27% $899,761 24% 

 LPG (Litres) 23,037 142,372 2% $21,541 4% 

Natural Gas (kWh) 0 0 0% $0 0% 

 Fuel (Litres) N/A N/A N/A N/A N/A 

 Total (kWh) N/A 5,517,246 13% $921,302 16% 

 

The Program identified savings that would reduce greenhouse gas emissions (GHG) by 22% across 

the 30 SMEs. If all of the identified opportunities were implemented it would be equivalent to removing 

1,321 passenger vehicles from roads
1
. Table 31 presents all GHG emissions reduction for the 

Program with the savings opportunities identified for electricity representing 99% of the total potential 

GHG emission reductions. 

Table 31: Total Program GHG Savings Breakdown  

Energy Source 
GHG Emissions  

Reduction  
(tonnes CO2-e) 

Percent Reduction 
of  GHG 

Emissions 

Electricity  6,247 26% 

LPG  28 1% 

Natural Gas  0 0% 

Fuel  N/A N/A 

Total  6,275 22% 

 

 
1-

 www.epa.gov/cleanenergy/energy-resources/calculator.html 
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6.1.1.  Regional Breakdown of Program Usage and Cost Savings 

The regional breakdowns of the savings identified throughout the Program are presented below in Table 32. On average across the 10 regions, the Program 

identified usage savings of 27% for electricity, 7% for LPG and 13% overall (total) energy savings. The Program identified cost savings of 24% for electricity 

and if all of the identified usage opportunities were implemented, on average each region could reduce energy costs by15%.   

Total electricity usage savings ranged between 12% and 51% and cost savings ranged between 13% and 36%. The Batlow region represented the highest 

percentage of electricity usage savings; however the Tasmania region identified the highest percentage of electricity cost savings. The reason for this disparity 

is due to different electricity tariff rates (see previously) which are charged according to region. The Swan Hill region identified the least amount of electricity 

usage and cost savings, as it  mainly produces stonefruit which have a short cold storage period and therefore low associated costs. The identified LPG 

savings ranged between <1% and 24%, with the largest savings in the Swan Hill region and the smallest in the Goulburn Valley region. The Swan Hill region 

had the largest percentage of LPG reduction due to their use of  water heating. Total energy savings ranged between 5% and 21% with the Batlow region 

identifying the highest percentage of energy saving. The Western Australian region identified the highest percentage of cost savings. The Swan Hill region 

identified the lowest total costs and energy savings for the reason discussed previously (shorter storage periods). 

Table 32: Regional Breakdown of Program Savings 

Region 

  

Electricity LPG Total 

Usage (kWh) Costs ($) 
Percent 

Reduction in 
Electricity Use 

Percent 
Reduction 

in Electricity 
Costs 

Usage 
(Litres) 

Costs 
($) 

Percent 
Reduction 

in LPG 
Use 

Percent 
Reduction 

in  LPG 
Costs 

Usage 
(kWh)  

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction 
in  Energy 

Use 

Percent 
Reduction 
in Energy 

Costs 

Goulburn Valley 2,452,640 $329,884 25% 21% 2,339 $1,637 <1% 1% 2,469,140 $331,521 13 12% 16% 

Southern Victoria 1,095,903 $163,337 28% 29% 5,140 $4,729 7% 8% 1,132,169 $168,066 8 15% 17% 

WA 499,658 $122,199 32% 30% 1,163 $1,256 3% 3% 507,314 $123,455 22 14% 18% 

Batlow 323,499 $46,850 51% 26% 1,391 $1,043 3% 3% 333,311 $47,893 20 21% 16% 

TAS 284,769 $74,536 27% 36% 3,543 $3,823 10% 12% 309,503 $79,359 14 15% 23% 

Stanthorpe 265,310 $51,312 29% 27% 2,525 $3,025 5% 5% 283,448 $54,337 7 11% 13% 

Young 136,478 $31,985 22% 17% 1,212 $1,721 9% 11% 145,022 $33,706 9 12% 12% 

Orange 133,662 $33,535 20% 20% 1,911 $1,347 4% 5% 147,636 $34,882 6 11% 14% 

Adelaide Hills 109,874 $30,885 23% 25% 497 $473 3% 3% 113,306 $31,358 6 12% 17% 

Swan Hill 73,081 $15,238 12% 13% 3,316 $2,487 24% 24% 76,397 $17,725 8 5% 8% 

Total 5,374,874 $899,761 27% 24% 23,037 $21,541 2% 4% 5,517,246 $921,302 11 13% 16% 

Average Per Region 537,487 $89,976 27% 24% 2,304 $2,154 7% 7% 551,725 $92,130 11 13% 15% 
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The greenhouse gas (GHG) emissions savings associated with the energy savings identified through 

the ‘Watts in Your Business’ program are shown in Table 33. Implementing all the savings identified 

would result in between 10% and 39% reduction in greenhouse gas emissions over all the regions. 

The region with the largest percentage of greenhouse gas emissions reduction potential was Batlow at 

39% and the region with the smallest percentage of greenhouse gas emissions reduction potential was 

Orange at 10%.  On average each region has the ability to reduce their greenhouse gas emissions by 

21%. 

Table 33: Regional Breakdown of Greenhouse Gas Emissions Savings 

Region 
Savings in GHG 

Emissions  
(Tonnes of CO2-e) 

Percent Reduction 
in GHG Emissions 

Goulburn Valley 3,263 21% 

Southern Victoria 1,454 24% 

WA 427 24% 

Batlow 342 39% 

TAS 256 21% 

Stanthorpe 145 18% 

Young 142 16% 

Orange 101 10% 

Adelaide Hills 81 18% 

Swan Hill 64 14% 

Total 6,275 22% 

Average Per Region 628 21% 
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6.1.2.  Crop Type Breakdown of Total Program Usage and Cost Savings 

The crop type breakdowns of the total savings identified throughout the Program are presented in Table 34. Total electricity usage savings ranged between 

12% and 32% with the Mixed category identifying the highest percentage of electricity usage and cost savings (32%) with an actual costs savings of $283,798. 

The Majority Stonefruit category identified the least amount of electricity usage and cost savings reducing electricity costs by only $15,238.  The Program 

found that while stonefruit and cherry crops are some of the most energy intensive per tonne of fruit their short storage period made it difficult to identify 

savings.. Many energy reduction techniques are difficult to implement because the pack houses for these two crop type categories are only energy intensive 

for approximately three months (cherries) to five months (stonefruit).   

The identified LPG usage savings ranged between <1% and 24%, the Majority Stonefruit enterprises had the largest percent of LPG usage savings and the 

Apple and Pear Mixed had the least.  The Majority Stonefruit category had the largest percentage of LPG reduction because these SMEs do not use dryers 

therefore all of their savings are associated with water heating reductions. The Apple and Pear Mixed category identified minimal LPG saving because two of 

the three SMEs did not use LPG dryers (one used natural gas and one did not use dryers) and the other SME had already implemented some LPG saving 

techniques.  

Total energy usage savings ranged between 5% and 15% with the Majority Apples, Mixed and Apple and Cherry Mixed categories identified the highest 

percentage of energy usage and cost savings and the Majority Stonefruit category identified the least. On average across the crop types the Program 

identified 24% electricity usage savings, 7% LPG savings and 12% overall energy savings. If all of the energy cost saving opportunities identified were 

implemented each crop type in this Program would be able to reduce costs by (on average) $153,430 per annum.   

Table 34: Crop Type Breakdown of Program Usage and Cost Savings 

Region 

Electricity LPG Total 

Usage (kWh) Costs ($) 

Percent 
Reduction in 

Electricity 
Use 

Percent 
Reduction in 

Electricity 
Costs 

Usage 
(Litres) 

Costs ($) 

Percent 
Reduction 

in  LPG 
Use 

Percent 
Reduction 

in LPG 
costs 

Usage 
(kWh)  

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction in  
Energy Use 

Percent 
Reduction in  

Energy 
Costs 

Majority 
Apples 

1,875,234 $304,315 30% 27% 11,929 $11,629 6% 6% 1,960,345 $315,944 9 15% 16% 

Apple and 
Pear Mixed 

1,720,640 $210,920 22% 18% 2,339 $1,637 <1% 1% 1,737,140 $212,557 13 11% 15% 

Mixed 1,340,491 $283,798 32% 32% 1,163 $1,256 1% 1% 1,348,147 $285,054 14 15% 19% 

Apple and 
Cherry Mixed 

228,950 $53,505 27% 29% 3,078 $2,811 5% 6% 250,195 $56,316 12 15% 20% 

Stonefruit 
and Cherry 
Mixed 

136,478 $31,985 22% 17% 1,212 $1,721 9% 11% 145,022 $33,706 9 12% 12% 

Majority 
Stonefruit 

73,081 $15,238 12% 13% 3,316 $2,487 24% 24% 76,397 $17,725 8 5% 8% 

Total 5,374,874 $899,716 27% 24% 23,037 $21,541 2% 4% 5,517,246 $921,302 11 13% 16% 

Average Per 
Crop Type 

895,812 $150,748 24% 23% 3,840 $2,802 7% 8% 919,541 $153,550 11 12% 15% 
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The breakdown of greenhouse gas (GHG) savings by crop type associated with the energy savings 

identified through the ‘Watts in Your Business’ program are shown in Table 35. The Program found 

between 10% and 29% (average 19%) reduction in greenhouse gas emissions over the various crop 

type categories. The Majority Apples category, at 29%, showed the greatest potential for reduction of 

GHGs while Stonefruit at 10% showed the least potential.   

Table 35: Crop Type Breakdown of Greenhouse Gas Emissions Savings 

Crop Type 
Savings in GHG 

Emissions 
(Tonnes of CO2-e) 

Percent 
Reduction in 

GHG Emissions 

Majority Apples 2,553 29% 

Apple and Pear Mixed 2,288 19% 

Mixed 1,081 20% 

Stonefruit and Cherry Mixed 145 18% 

Apple and Cherry Mixed 107 16% 

Majority Stonefruit 101 10% 

Total 6,275 27% 

Average Per Crop Type 1,046 19% 
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6.1.3. SME Size Breakdown of Total Program Savings 

The SME size breakdown of the total savings identified throughout the Program are presented in Table 36. Total program electricity usage savings ranged 

between 26% and 32%, with the Medium size category identifying the highest percentage of electricity usage savings – equivalent to reducing electricity costs 

by $163,257. It should be noted that while Medium size SMEs identified the largest percentage of usage savings both Medium and Small SMEs identified 

electricity costs reduction of 32%, this is generally due to the fact that Small SME paid higher electricity tariffs when compared to businesses in the Medium 

and Large categories. The Large size SMEs identified the lowest percentage of electricity usage and costs savings. They showed potential to reduce 

electricity costs by 26% or $659,543.  The Program found that SMEs in the Large category generally operate more efficiently and pay lower electricity tariffs; 

however they also have some of the most cost effective energy saving opportunities.  All three size categories had significant differences between LPG usage 

and cost savings, with  usage and cost increasing with size. The identified LPG usage savings ranged between 1% and 9% and cost savings ranged between 

2% and 14%.  

Total energy usage savings ranged between 12% and 15% and cost savings ranges between 16% and 19%.   Total program savings were similar across the 

three size categories. However it should be noted that the differential between energy savings and cost savings increases as the business size decreases.   

On average across the three SME size categories,  the Program identified 29% electricity savings, 3% LPG savings and 13% overall energy savings. If all of 

the energy saving opportunities identified were implemented on average each SME size category would be able to reduce costs by 17% per annum.   

Table 36: SME Size Breakdown of Program Usage and Cost Savings 

SME Size 

Electricity LPG Total 

Value (kWh) Costs ($) 

Percent 
Reduction 

in 
Electricity 

Use 

Percent 
Reduction 

in 
Electricity 

Costs 

Value 
(Litres) 

Costs ($) 

Percent 
Reduction 

in  LPG 
Use 

Percent 
Reduction 

in LPG 
Costs 

Value 
(kWh) 

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction 
in  Energy 

Use 

Percent 
Reduction 
in  Energy 

Costs 

Large 4,270,965 $659,543 26% 23% 10,913 $8,934 1% 2% 4,327,417 $668,477 9 13% 16% 

Medium 779,723 $163,257 32% 32% 3,943 $4,603 4% 5% 807,795 $167,860 13 15% 19% 

Small 324,186 $76,961 28% 30% 8,181 $8,004 9% 14% 382,034 $84,965 11 12% 17% 

Total 5,374,874 $899,761 27% 24% 23,037 $21,514 2% 4% 5,517,246 $921,302 11 13% 16% 

Average Per SME 
Size 

1,791,625 $301,497 29% 29% 7,679 $5,604 3% 4% 1,839,082 $306,860 11 13% 17% 
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The breakdown of greenhouse gas (GHG) savings by SME size category associated with the total 

energy savings identified through the ‘Watts in Your Business’ program are shown in Table 37. The 

Program found between 21% and 24% reduction in greenhouse gas emissions for each of the three 

categories. On average each category has the ability to reduce their greenhouse gas emissions by 

22%. 

Table 37: SME Size Breakdown of Greenhouse Gas Emissions Savings 

SME Size 

Savings in 
GHG 

Emissions 
(Tonnes of 

CO2-e) 

Percent 
Reduction in GHG 

Emissions 

Large 5,190 22% 

Medium 768 24% 

Small 317 21% 

Total 6,275 22% 

Average per SME size 2,092 22% 
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7. Cost Effective Program Savings 
As part of the Program each audited SME was asked what they determined to be an appropriate 

payback period for an energy efficient investment to be regarded as cost effective.  Most SMEs 

preferred opportunities that had a payback period that was less than three years however all SMEs 

said they would consider opportunities that had payback periods of six years or less.  As part of the 

‘Watts in your Business’ program the auditors determined the cost effective opportunities using a 

definition of ‘cost effective’ of having a payback period of six years or less.  Section 7 presents the 

cost effective savings opportunities that have been identified for the Program and breaks down these 

saving opportunities by total program as well as region, crop type and SME size categories. 

7.1 Total Program Cost Effective Saving Opportunities Breakdown  

The Program identified cost effective opportunities that could save over 2.9 million kWh of energy and 

$519,160 per year (Table 38). The majority of the savings identified involved reduction of electricity 

consumption.  In total, the cost effective opportunities could reduce annual electricity consumption by 

14% and annual LPG consumption by 1%.  Implementing the cost effective savings identified could 

reduce annual energy consumption by 7% and annual energy costs by 9%.  Across all 30 SMEs, only 

one used natural gas as an energy source and no natural gas opportunities were identified for that 

SME. Each business identified opportunities to reduce vehicle fuel consumption, however due to 

limited data on vehicle fuel consumption, no specific savings figures were able to be reported on. 

Table 38: Total Program annual Cost Effective Usage and annual Cost Savings Breakdown 

Energy Source 

Cost 
Effective 
Energy 
Savings 

Identified 

kWh of Cost 
Effective 
Savings 

identified 

Percent 
Reduction of  

Usage 

Cost 
Effective 

Cost 
Savings 

Identified 

Percent 
Reduction 
of  Costs 

 Electricity (kWh) 2,860,790 2,860,790 14% $508,399 14% 

 LPG (Litres) 15,714 77,853 1% $10,761 2% 

Natural Gas (kWh) 0 0 0% $0 0% 

 Fuel (Litres) N/A N/A N/A N/A N/A 

 Total (kWh) N/A 2,938,643 7% $519,160 9% 

The Program identified cost effective opportunities that would reduce annual greenhouse gas 

emissions (GHG) by 12% across the 30 audited SMEs. If all of the cost effective opportunities were 

implemented it would be equivalent to removing 722 passenger vehicles from roads
1
. Error! 

Reference source not found. presents all GHG emissions reduction for the Program. 

Table 39: Program Cost Effective GHG Savings Breakdown 

Energy Source 
Savings in GHG 

Emissions  
(Tonnes of CO2-e) 

Percent Reduction 
in GHG Emissions 

Electricity  3,427 14% 

LPG  2 <1% 

Natural Gas  0 0% 

Fuel  N/A N/A 

Total  3,429 12% 
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7.1.1. Regional Breakdown of Cost Effective Program Savings 

The regional breakdown of the cost effective savings identified throughout the Program are presented below in Table 40. Cost effective electricity usage 

savings for the ten regions ranged between 4% and 27% equivalent to cost savings of 5% and 29%. The greatest potential for cost effective electricity use 

reduction was identified in the Southern Victoria region and the lowest in the Batlow region. Cost effective reductions in LPG usage and associated cost 

savings both ranged from 0% to 24%. The Swan Hill region showed the largest potential for savings. There were multiple regions that did not identify cost 

effective LPG opportunities. Cost effective total energy savings ranged between 2% and 15%, equivalent to cost savings in the range of 3% to 16%. Again, 

the region identified with the highest potential savings was Southern Victoria while the region identified with the lowest potential for cost effective energy 

savings was Batlow.  The average payback period for the total cost effective energy saving opportunities ranged between 3 to 4 years. On average across the 

10 regions the Program identified 12% electricity savings, 6% LPG savings and 6% overall energy savings. The average costs savings for the 10 regions were 

14% for electricity, 5% for LPG and 9% for total energy savings.   

Table 40: Regional Breakdown of Cost Effective Program Usage and Cost Savings 

Region 

Electricity LPG Total 

Usage 
(kWh) 

Costs ($) 

Percent 
Reduction 

in 
Electricity 

Use 

Percent 
Reduction 

in 
Electricity 

Costs 

Usage 
(Litres) 

Costs 
($) 

Percent 
Reduction 

in LPG 
Use 

Percent 
Reduction 

in  LPG 
Costs 

Usage 
(kWh) * 

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction 
in  Energy 

Use 

Percent 
Reduction 
in Energy 

costs 

Goulburn Valley 1,106,566 $143,167 11% 9% 0 $0 0% 0% 1,106,566 $143,167 4 5% 7% 

Southern Victoria 1,057,113 $163,122 27% 29% 5,140 $0 7% 0% 1,093,379 $163,122 4 15% 16% 

WA 181,010 $46,276 12% 11% 1,163 $1,256 3% 3% 181,010 $47,532 4 5% 7% 

Stanthorpe 121,700 $27,404 13% 15% 1,340 $1,474 3% 2% 131,450 $28,878 3 5% 7% 

TAS 112,203 $35,173 11% 17% 3,543 $3,823 10% 12% 112,203 $38,996 3 6% 11% 

Orange 99,202 $25,731 15% 15% 0 $0 0% 0% 99,202 $25,731 3 7% 10% 

Adelaide Hills 84,007 $24,277 17% 20% 0 $0 0% 0% 84,007 $24,277 4 9% 13% 

Batlow 26,045 $8,859 4% 5% 0 $0 0% 0% 26,045 $8,859 3 2% 3% 

Young 39,455 $15,979 6% 8% 1,212 $1,721 9% 11% 47,999 $17,700 3 4% 7% 

Swan Hill 33,489 $18,411 5% 15% 3,316 $2,487 24% 24% 56,782 $20,898 4 4% 9% 

Total 2,860,790 $508,399 14% 14% 15,714 $10,761 1% 2% 2,938,643 $519,160 4 7% 9% 

Average Per 
Region 

286,079 $50,840 12% 14% 1,571 $1,076 6% 5% 293,864 $51,916 4 6% 9% 
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The breakdown of greenhouse gas (GHG) savings by region associated with the cost effective energy 

savings identified through the Program are shown in Error! Reference source not found.. The 

Program identified between 3% and 23% reduction in greenhouse gas emissions for across all 10 

regions. The regions with the largest and smallest percentage of greenhouse gas emissions 

reductions were Southern Victoria at 23% and Batlow at 3% respectively.  On average each region 

has the ability to reduce their greenhouse gas emissions by 9%. 

Table 41: Regional Breakdown of Cost Effective Greenhouse Gas Emissions Savings 

Region 
Savings in GHG 

Emissions  
(Tonnes of CO2-e) 

Percent 
Reduction in 

GHG 
Emissions 

Goulburn Valley 1,461 10% 

Southern Victoria 1,395 23% 

WA 152 9% 

Stanthorpe 116 9% 

Orange 104 12% 

Adelaide Hills 61 14% 

Swan Hill 46 5% 

Young 41 5% 

Batlow 27 3% 

TAS 25 5% 

Total 3,429 12% 

Average Per Region 343 9% 
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7.1.2. Crop Type Breakdown of Cost Effective Program Usage and Cost Savings 

The crop type breakdowns of the cost effective savings identified throughout the Program are presented in Table 42. Cost effective electricity savings 

ranged between 5% and 22% and cost savings ranged between 8% and 21%. The highest percentage of cost effective electricity usage and associated cost 

savings were identified in the Majority Apples category with annual potential energy and cost savings of just over 1.3 million kWh and $230,000 respectively. 

The lowest amount of potential cost effective electricity usage savings was found in the Majority Stonefruit category. Here electricity usage reductions of 

33,489 kWh were identified.  The lowest percentage of electricity cost savings (of only $15,979) was identified in the Stonefruit and Cherry Mixed category. 

The Program found that while Stonefruit and Cherry crops are some of the most energy intensive per tonne of fruit produced it was difficult to identify cost 

effective savings for these crops due to their shorter storage periods. For these crops, many energy reduction techniques are difficult to implement because 

the pack houses for these crop types are only energy intensive for approximately three to five months of the year.   

The identified cost effective LPG savings ranged between 0% and 24%. The Majority Stonefruit category had the largest percent of LPG savings and the 

Apple and Pear Mixed category had the least.  The Majority Stonefruit category had the largest percentage of LPG reduction potential because these 

businesses do not use dryers and the majority of their usage and savings are associated with water heating.  

Cost effective total energy savings ranged between 4% and 11% with the Majority Apples category identified as having the largest potential for cost effective 

total energy reduction and associated cost savings. The Stonefruit and Cherry Mixed category was identified as having the lowest potential for cost effective 

total energy savings. Across all crop type categories potential average savings identified were: electricity - 11% usage, 13% cost savings; LPG - 7% for both 

usage and cost savings; total energy 6% usage, 9% l cost savings.  

Table 42: Crop Type Breakdown of Cost Effective Program Usage and Cost Savings 

Region 

Electricity LPG Total 

Usage 
(kWh) 

Costs ($) 

Percent 
Reduction 

in 
Electricity 

Use 

Percent 
Reduction 

in 
Electricity 

Costs 

Usage 
(Litres) 

Costs 
($) 

Percent 
Reduction 

in  LPG 
Use 

Percent 
Reduction 

in LPG 
Costs 

Usage 
(kWh) * 

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction 
in  Energy 

Use 

Percent 
Reduction 
in  Energy 

Costs 

Majority Apples 1,346,305 $231,583 22% 21% 8,309 $3,523 4% 2% 1,392,321 $235,106 4 11% 11% 

Apples and Pear 
Mixed 

904,150 $111,109 12% 9% 0 $0 0% 0% 904,150 $111,109 4 6% 8% 

Mixed 442,652 $103,229 11% 11% 1,163 $1,256 1% 1% 442,652 $104,485 4 5% 7% 

Apples and 
Cherries 

94,739 $28,088 11% 15% 1,714 $1,774 3% 4% 94,739 $29,862 3 6% 10% 

Stonefruit and 
Cherry Mixed 

39,455 $15,979 6% 8% 1,212 $1,721 9% 11% 47,999 $17,700 3 4% 6% 

Majority 
Stonefruit 

33,489 $18,411 5% 15% 3,316 $2,487 24% 24% 56,782 $20,898 4 4% 9% 

Total 2,860,790 $508,399 14% 14% 15,714 $10,761 1% 2% 2,938,643 $591,160 4 7% 9% 

Average Per 
Crop Type 

476,798 $84,733 11% 13% 2,619 $1,794 7% 7% 489,774 $85,393 4 6% 9% 
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The breakdown of greenhouse gas (GHG) savings by crop type associated with the cost effective 

energy savings identified through the ‘Watts in Your Business’ program are shown in Table 43. The 

Program found a range of 5% to 20% reduction in greenhouse gas emissions across all the crop type 

categories. The crop type category with the largest and smallest percentage of potential greenhouse 

gas emissions reductions was Majority Apples at 24% and Stonefruit and Cherry Mix at 5% 

respectively.  On average each crop type category has the ability to reduce their greenhouse gas 

emissions by 9%. 

Table 43: Crop Type Breakdown of Cost Effective Greenhouse Gas Emissions Savings 

Crop Type 
Savings in GHG 

Emissions  
(Tonnes of CO2-e) 

Percent 
Reduction in 

GHG Emissions 

Majority Apples 1,762 20% 

Apples and Pear Mixed 1,190 10% 

Mixed 321 6% 

Apple and Cherry Mixed 69 10% 

Majority Stonefruit 46 5% 

Stonefruit and Cherry Mixed 41 5% 

Total 3,429 12% 

Average Per Crop Type 571 9% 



 

 __________________________________________________________________________________________________________________________________________________________  

Watts in your Business Technical Report       page 41 

7.1.3. SME Size Breakdown of Cost Effective Program Savings 

The SME size breakdowns of the cost effective savings identified throughout the Program are presented below in Table 44. Cost effective electricity savings 

ranged between 11% and 19% and cost savings ranged between 13% and 24%. The Small category identified the highest potential for reduction in cost 

effective electricity usage. Although the Medium category identified the lowest potential reduction for cost effective electricity use, the lowest potential for cost 

savings was identified with the Large category. This is because the Large SMEs are generally able to negotiation lower electricity tariff rates. The identified 

cost effective LPG usage savings ranged between <1% and 8%. The Small category had the largest potential LPG usage reduction and associated cost 

savings; the Large category the least.   

Potential cost effective total energy usage savings ranged between 5% and 8%. Associated cost savings were 9% to 12%. Across all SME size categories 

potential average savings identified were: electricity - 16% usage, 17% cost savings; LPG - 4% usage and 3% costs; total energy: 7% usage, 10% cost 

savings.  The average payback period for cost effective opportunities ranged between 3-4 years for all three categories. 

Table 44: SME Size Breakdown of Cost Effective Program Savings 

SME Size 

Electricity LPG Total 

Value 
(kWh) 

Costs ($) 

Percent 
Reduction 

in 
Electricity 

Use 

Percent 
Reduction 

in 
Electricity 

costs 

Value 
(Litres) 

Costs 
($) 

Percent 
Reduction 

in  LPG 
Use 

Percent 
Reduction 

in LPG 
Costs 

Value 
(kWh) 

Cost ($) 
Average 
Payback 
(years) 

Percent 
Reduction 
in  Energy 

Use 

Percent 
Reduction 
in  Energy 

Costs 

Large 2,378,918 $370,785 14% 13% 5,819 $5,217 <1% 1% 2,411,961 $376,002 3 7% 9% 

Medium 262,044 $76,883 11% 15% 2,926 $3,495 3% 4% 270,588 $80,378 4 5% 9% 

Small 219,828 $60,731 19% 24% 6,969 $2,049 8% 4% 256,094 $62,780 4 8% 12% 

Total 2,860,790 $508,399 14% 14% 15,714 $10,761 1% 2% 2,938,643 $519,160 4 7% 9% 

Average Per 
SME Size 

953,597 $169,466 15% 17% 5,238 $3,587 4% 3% 979,548 $170,786 4 7% 10% 
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The breakdown of greenhouse gas (GHG) savings by SME size associated with cost effective energy 

savings identified through the ‘Watts in Your Business’ program are shown in Table 45. The Program 

found between 8% and 13% reduction in greenhouse gas emissions for the three categories. The 

Small category had the greatest potential for greenhouse gas emissions reductions and the Medium 

category the least potential.  On average, each size category has the ability to reduce their 

greenhouse gas emissions by 11%. 

Table 45: SME Size Breakdown of Cost Effective Greenhouse Gas Emissions Savings 

SME Size 
Savings in GHG 

Emissions  
(Tonnes of CO2-e) 

Percent 
Reduction in 

GHG Emissions 

Large 2,974 12% 

Medium 254 8% 

Small 201 13% 

Total 3,429 12% 

Average per SME size 1,143 11% 

 


