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Glossary 
HVAC = Heating, ventilation and air conditioning 

LCG = Large scale renewable energy certificate (a credit payment made to large scale 

renewable energy generators) 

LGA = Local government area 

kVA = A thousand volt amps (used to levy peak demand charges for large electricity users) 

kWh = Kilowatt hours 

LED = Light emitting diode 

LPG = Liquid petroleum gas 

MJ = Megajoules (used to measure gas use and charges) 

RET = Renewable Energy Target (Australian Government policy to supply a proportion of 

energy from renewable sources) 

SNG = Simulated natural gas 

STC = Small Scale Technology Certificate (a credit payment made to small scale renewable 

energy generators) 

TLPG = Tempered liquid petroleum gas 

TOU = Time of use (i.e. peak, shoulder and off-peak electricity use periods)  
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1. Reducing Business Energy Costs – Why and How? 
 

Businesses in our region could be looking to reduce their energy use, or changing energy 

sources for a number of reasons including: 

 Reducing business costs to improve their profits; 

 Improving their cost-competitiveness to attract more customers; 

 Reducing their environmental footprint (lower greenhouse gas emissions); 

 Becoming ‘cleaner and greener’ as a means of developing a marketing advantage; 

 Using more locally produced energy to reduce the flow of energy dollars out of the 

local economy. 

There are many ways for Northern Inland businesses to reduce energy use and costs.  Some 

are simple and cost nothing.  Others are more technical and may involve a significant capital 

outlay. 

Methods for reducing business energy costs fall into a number of categories.  Figure 1 shows 

how they compare in terms of likely cost and the amount of energy you could save. 

1. Measure entire business energy use and take action to reduce use; 

2. Measure energy use of specific appliances and take action to reduce use; 

3. Measure the time of energy use and try to shift more use into cheaper off-peak 

periods; 

4. Have an expert do a business energy audit – e.g. EnergyCut.info/energy-auditors 

5. Educate your staff to take actions which save energy; 

6. Shop around for a better energy deal with retailers, re-negotiate with your current 

retailer or use retailers who allow you to pre-purchase and lock in lower electricity 

prices – e.g. https://www.energymadeeasy.gov.au/ ; 

7. For electricity users over 100,000 kWh/year, install a power factor correction unit to 

reduce or eliminate peak demand charges (these are often the largest part of your 

bill); 

8. Use appliances with high star energy ratings; 

9. For large gas users in Tamworth, consider switching from LPG cylinders (9 cents/MJ) 

or bulk delivery LPG (3.5 cents/MJ) to the natural gas pipeline (0.6-1.35 cents/MJ).  

However, in addition to the cost of gas in cents/MJ, also check and consider 

connection fees for the gas pipeline, and cylinder/storage tank rental costs for LPG; 

  

https://www.energymadeeasy.gov.au/
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10. For large gas users elsewhere in the region, consider switching from LPG cylinders (9 

cents/MJ) to bulk delivery LPG (3.5 cents/MJ) or the TLPG pipeline in Glen Innes 

(4.95c/MJ).  However, also check/consider rental fees for cylinders versus bulk 

storage tanks, and the annual costs of gas pipeline connection; 

11. Make use of cloud-based software services to manage electricity peak demands and 

reduce costs; 

12. Don’t leave appliance on standby – switch off at the wall.
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Figure 1. Relative Costs and Effectiveness of Business Energy Saving Options 
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13. Fix draughts to save on heating/cooling costs; 

14. Save on lighting costs – change to LEDs, switch lights off, use timers and motion 

sensors, use skylights, zone the lights, install dimmers or photosensors to adjust light 

levels as needed; 

15. Reduce Heating, Ventilation and Airconditioning (HVAC) costs – adjust the 

thermostat, seal draughts, maintain the equipment, choose the right size system, 

install ducts, shut off areas where not needed, install strip curtains, use natural 

refrigerant A/C systems, use gas heaters with maximum star energy ratings, install 

double-glazed windows; 

16. Install insulation – in ceilings, floors, walls and around heating/cooling pipes; 

17. Use external shading – to reduce use of airconditioning (e.g. trees, awnings, 

shutters) or solar-powered roof-cavity ventilators to remove heat from roof spaces; 

18. Reduce IT energy use – turn off computers, disable screen savers, use desktops 

instead of laptops, print in black and white instead of colour; 

19. Reduce electric motor costs – switch off when not in use, buy efficient motors, 

maintain them, install variable speed drives; 

20. Reduce pump costs - replace throttling valves with speed controls, investigate solar 

pumps on farms; 

21. Reduce compressed air costs – switch off, maintain the equipment, shorten distance 

between the compressor and equipment, house in a cool area; 

22. Reduce refrigeration costs – replace fridges/freezers older than 15 years, maintain 

and fix seals, adjust thermostat levels, place refrigerators away from heat, place 

high-turnover product near the coolroom door to minimise the time doors are open; 

23. Save on hot water costs – turn down the thermostat, maintain boilers, consider a 

solar or gas hot water system; 

24. Install renewable energy – solar is often the most cost-effective.  The NSW 

government runs workshops to identify the business case for energy saving projects 

in your business, and subsidises the cost of follow-up support - see 

http://www.environment.nsw.gov.au/business/business-case-training.htm. 

More detailed information on business energy saving options including some likely costs 

and savings can be found in Table 1 of the Full Report.  Figure 2 provides an indication of the 

cost of some energy saving actions. 
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Figure 2. Costs of Some Business Energy Saving Options 

 

2. On-Grid Energy Sources – How Do Costs Compare? 
 

The main ‘on-grid’ energy sources in the region are electricity and natural gas via pipeline in 

Tamworth.  Gas in most areas is delivered as LPG by bulk delivery to fixed storage tanks on 

site, or via smaller exchange cylinders.  Some businesses in Armidale are connected to a 

synthetic natural gas pipeline, with the gas stored at a facility near the University of New 

England and operated by Elgas.  There is also a tempered LPG network in Glen Innes, 

operated by Origin Energy. 

 

 

 

 

 

Electricity Costs 

Businesses in our region are typically on one of two types of electricity plan: 

1. Small users (less than 100,000 kWh/year of use) – are on standard retail plans which 

most households also have, and are charged for electricity use (measured in 

cents/kWh) and a daily connection fee (measured in $/day).  The daily connection 

fee covers the costs of providing the electricity network (the poles and wires) plus 

other government charges (e.g. renewable energy, government regulator levies); 

2. Large users (greater than 100,000 kWh/year of use) – are often on special 

negotiated contracts with their retailer (under NSW contestability regulations).  The 

charges are more detailed and include:  

The only ‘on-grid’ energy sources in the region are electricity (the grid is 

operated by Essential Energy) and gas (natural gas in Tamworth, 

synthetic natural gas in Armidale and tempered LPG in Glen Innes) 
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 Electricity use (measured in cents/kWh); 

 Network charges instead of a daily connection fee (measured in cents/kWh); 

 Environmental charges (measured in cents/kWh); 

 Peak demand charges (measured in cents/kVA/month – note a peak kVA load 

only has to be reached for a faction of time in a month to incur that cost); 

 Market operator charges (measured in cents/kWh); 

 A meter charge (measured $/year). 

 

Figure 3 shows the various electricity plan options businesses can have depending on their 

size and the type of meter they have. 

Figure 4 shows the details page of typical bills for both these types of electricity plans. 

Usually, for large users on negotiated contracts, the cost of their electricity use in 

cents/kWh is much lower than for small users on a standard contract, but their network and 

other charges are much higher – especially their peak demand charges which reflect the 

extra demand on the electricity grid which the poles and wire operator (Essential Energy) 

must build into the system. 

Error! Reference source not found. and Figure 6 show the differences between standard 

retail and negotiated electricity contracts, for businesses on a time-of-use plan. Negotiated 

contracts have a wider range of charges, and typically network fees are a much higher 

proportion of the total cost, with the actual electricity use fees in kWhs being much lower. 

 

 

  
Many large electricity users (> 100,000 kWh per year) have a negotiated contract with 

their retailer, not an ‘off-the shelf’ standard plan which appear on comparison websites 

such as EnergyWatch and EnergyMadeEasy and which most households have.  These are 

often called ‘contestable large market contracts’ and allow large users to negotiate 

energy and network rates with retailers, rather than accepting a standard set of prices 
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Figure 3. Electricity Plan Decision Chart 
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Figure 4. Bills for Standard Versus Negotiated Contract Electricity Plans 
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Figure 5. Negotiated Electricity Contract Plan (Large Business) Prices versus Standard Plan 
(Small Business)  

 

 

Figure 6. Network Charges as a Proportion of Total Electricity Cost – Northern Inland 
Region 
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Time-of-Use (TOU) versus Single Flat Rate Plans 

A time-of-use (TOU) plan is where the customer is charged different rates for electricity use 

at different times – peak is typically 7am-9am and 5pm-8pm on weekdays, shoulder 

typically 9am-5pm and 8pm-10pm on weekdays and off-peak is all other times. This is 

different to a single flat rate plan where the user is charged the same rate in cents/kWh 

regardless of the time electricity is used. 

Depending on the retailer you choose, there will be different daily access and kWh charges 

under both types of plan (Figure 7).  The daily access rates in particular vary significantly in 

our region, so it is worth comparing retailers closely, or negotiating with your retailer for a 

better deal. 

To be on a TOU plan, you must have a newer time-of-use meter.  Replacing the old meter 

with a TOU meter costs around $500 for a single-phase meter and $850 for a three-phase 

meter. 

Even businesses with a TOU meter may be better off on a flat rate plan if they use most of 

their electricity during peak hours, because the peak charge is lower on a flat rate plan than 

for TOU.  However, those using a lot of electricity at night and on weekends (off-peak times) 

will likely be better off on a TOU plan. 
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Figure 7. Single versus TOU Electricity Plan Charges – Northern Inland region (Standard 
Plans, Not Negotiated Contracts) 

 

 

  

There is significant variation in the costs of standard electricity plans. If 

you have a ‘time of use’ meter, one key decision is the choice between a 

flat rate, or a time of use plan.  The best choice depends on when you 

use most of your electricity.  If you use most at night and on weekends 

(or can change your business practices to do so), a TOU plan may cost 

less 
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The financial decision on whether to adopt a flat rate or TOU plan depends on the pattern 

(time) of use within a business, and Figure 8 shows there is considerable variation 

depending on the type of operation. 

Those on flat rate plans pay a single price for all their electricity - 21.49-27.59 c/kWh for the 

businesses surveyed, but they pay lower network charges. 

Those on TOU plans pay much lower rates for their electricity (4.71-5.84 c/kWh peak, 4.49-

5.84 c/kWh shoulder, 2.86-3.71 c/kWh off-peak), but much higher network charges 

including peak demand charges in many cases.  Peak demand charges are often 35-40% of 

their total electricity cost. 

Figure 8. Time of Electricity Use For Different Northern Inland Businesses 

 

 

Working out the best plan for an individual businesses means obtaining data on usage rates 

during peak/shoulder/off-peak periods (which requires a TOU meter), obtaining data on 

peak demands (if using more than 100,000 kWhs per year), and obtaining kWh, kVA and 
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network charges from different retailers and calculating total costs.  This is not a trivial task.  

Hiring an energy consultant may be the best option to make the right decision. 

 

Energy Costs as a Proportion of Operating Costs 

Businesses surveyed were asked to provide the total cost of their energy consumption as a 

percentage of their total business operating costs.  The results are provided in Figure 9. 

Figure 9. Energy Costs Relative to Total Operating Costs 

 

While the percentages are not particularly high in many cases, the actual costs of energy can 

be substantial.  And many of the monthly costs shown in Figure 9 are after energy saving 

measures have been implemented (e.g. the monthly electricity cost for the aircraft 

maintenance business dropped from $1,600 to $200 after installing solar, the monthly gas 

cost for the abattoir dropped from $110,000 to $54,000 following a methane capture 

project). 
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Peak Demand Charges 

Large electricity users (over 100,000 kWh per year) will incur peak demand charges. These 

charges reflect the ‘load’ a large business places on the electricity network. If this load is too 

large, it can cause brown or black-outs.  The load is determined by both the number of 

electrical appliances operating at any one time, and their efficiency. 

Peak demand is actually charged in kVA/month (not kWh) where: 

kVA = kW/Power Factor 

Unlike kWh which has a time factor (the number of hours a business was drawing down a 

certain number of kWs of electrical power), kVA has no time factor but represents the peak 

load a business was inflicting on the electricity grid for an instant in time that month. 

These peak demand charges are a high proportion of an electricity bill, and along with other 

network charges are often a much higher cost than the actual electricity used (see Figure 6 

above). 

If a business can get electricity use below 100,000 kWh (and hence peak demand down), 

these charges can be reduced or eliminated. 

This can be achieved three main ways: 

1. Install a renewable energy system (e.g. solar, wind, bioenergy) to reduce electricity 

used from the grid; 

2. Install a power factor correction unit which reduces spikes in electricity demand; 

3. Undertake energy efficiency measures such as those listed in Figure 1 above and 

Table 1 of Section 4 of the Full Report. 

Figure 10 shows a practical example from a business in our region which installed a 75kW 

rooftop solar system, LED lighting and a power factor correction unit so that annual 

electricity use fell and large demand peaks were eliminated.  Consequently, they 

renegotiated the contract with their electricity retailer to have the demand charges 

removed from their bill. 
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Figure 10. Effect of Energy Reduction Activities on Monthly Electricity Cost (Tamworth 
Shopping Mall) 

 

 

 

Key messages are: 

 Solar reduced electricity consumption; 

 Solar, LED lights and power factor correction unit reduced consumption and peak 
demand; 

 Negotiating a new plan resulted in some higher network costs, but these are offset 
by the elimination of peak demand charges and lower electricity use. 

Other Electricity Plans 

Some retailers (e.g. Powershop) charge customers in units of 1 kWh, which include both 

electricity use and grid access in a single charge.  However the unit charge changes as 

electricity use changes.  Also, units can be pre-purchased at specific prices, allowing the 

customer to lock in the unit price of some usage if they think the price is good.  Usage is 

regularly reviewed and the unit prices changes accordingly which can result in high unit 

prices per kWh during periods of low electricity use (because the fixed daily access charge is 

Eliminating peak demand charges 

can be a large cost saving 
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spread across a small number of kWhs), and low prices in periods of high use (because the 

fixed daily access charge is spread across a large number of kWhs). 

Gas Costs 

There are five main sources of ‘on-grid’ gas in the region. On-grid means gas purchased from 

an external source, not produced on-site. 

1. The natural gas pipeline which serves Tamworth, via a pipeline from Dubbo; 

2. The synthetic natural gas (SNG) pipeline in Armidale to which some businesses are 

connected; 

3. A tempered liquid petroleum gas (TLPG) pipeline in Glen Innes (the largest LPG 

network in NSW, run by Origin Energy); 

4. Bulk liquid petroleum gas (LPG) delivered by tanker to large bulk storage tanks on 

site; 

5. LPG delivered in cylinders. 

Figure 11 shows the prices paid in cents/MJ for these sources of gas in our region, based on 

the survey of local businesses. 

Figure 11. Gas Prices – Northern Inland Region 
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As well as gas costs, there are also pipeline connection and tank/cylinder rental costs to be 

considered.  These include: 

 Small 45kg LPG cylinders – around $40/year rental; 

 Larger LPG cylinders – around $70/year rental; 

 Large bulk storage tanks - $600-1,000/year rental; 

 SNG pipeline connection (Armidale) – around $200/year for connection; 

 TLPG pipeline (Glen Innes) – around $75/year for connection; 

 Natural gas pipeline connection – around $0.46/MJ ($365/day plus a per MJ 

distribution use of system charge) for a large (33M MJ/pa) user. 

The advantage of natural gas, apart from price, is that there are a wider variety of natural 

gas appliances to choose from compared to LPG appliances. 

Gas in the region is often used for heating purposes, including heating of water. 
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3. Renewable On-Grid Energy Sources 
 

Renewable energy sources which are on-grid are often referred to as ‘in front of the meter’ 

energy sources, as they are supplied to the business from the existing grid.  This is in 

contrast to ‘behind the meter’ energy sources which are generated on site by the business 

(see Figure 12). 

Figure 12.  ‘In Front of’ and ‘Behind’ the Meter Energy Supply 

 

On-grid renewables in the Northern Inland Region 

At present, there are few large-scale ‘on-grid’ or ‘in front of the meter’ renewable energy 

sources in our region, other than the Moree Solar Farm which is now operational.  

The main option at present is buying ‘green power’ from wind, solar and hydro schemes 

located outside our region. 

However, this is changing with several new large-scale wind and solar farms under 

development in the Northern Inland region around Glen Innes and Inverell (Figure 13). 
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Figure 13. On-grid Renewable Energy Projects in Northern Inland NSW 

 

Most renewable energy generation occurs ‘behind the meter’, such as the popular rooftop 

solar installations (Figure 12).  While these are connected to the grid, and you may receive a 

small payment (typically less than 8c/kWh) for any surplus electricity put back into the grid, 

most electricity is consumed by the owner of the system on site. 

Buying green power 

Businesses can choose an electricity plan with a percentage (up to 100%) of their electricity 

sourced from renewable energy (much of it generated outside our region). This is known as 

‘Green Power’. 

Using green power will add between 5.5 and 6.82 cents/kWh to the cost of your electricity. 

  

At present there is only one operational on-grid (in front of the meter) 

renewable electricity producer in our region – the Moree Solar Farm.  

However, more are coming (windfarms and possibly a solar farm near Glen 

Innes/Inverell). Renewable energy can be purchased from other regions via 

retailers and typically adds around 6c/kWh to the cost of your electricity. 
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Costs of other large-scale on-grid renewable energy sources 

Large-scale on-grid renewable energy is fast approaching or has already reached cost-

competitiveness with coal-fired energy or natural gas based electricity.  Some still have 

higher average costs of production and the cost of accessing the grid is also a factor.  This 

later cost is around 13-17c/kWh for electricity, is charged to the retailer and passed onto 

the customer.   

However, large scale renewable energy benefits from the National Renewable Energy Target 

(RET) policy in the order of 7c/kWh via the purchase of large scale renewable energy 

certificates (known as LCGs). Energy retailers must purchase LCGs to ensure a proportion of 

their energy supply is renewable.  Also, the cost of renewable energy technologies has fallen 

rapidly in recent years meaning more renewable energy options will soon be cost-

competitive with fossil fuels. 

To illustrate the potential retail price of large-scale renewable versus fossil fuel electricity, 

Table 1 has been calculated.  Table 1 shows the Levelised Cost of Energy (LCOE) which is a 

measure of the cost of generating energy taking account of capital and operating costs, the 

amount of energy produced, and expressed as production cost per kWh. 

Typical grid access and retail margin costs are added to the LCOE to arrive at an estimated 

potential retail price paid by the customer. 

The LCOE of coal-fired electricity is taken as the baseline for setting the relative retail price 

of electricity, and the retail cost of renewable energy is adjusted for the 7c/kWh LCG income 

received, thus arriving at the comparative retail price for renewable energy sources. 

Table 1 indicates that several large-scale renewable energy options are currently or almost 

cost-competitive with coal-fired electricity including: 

 Wind (coming to our region soon – White Rock, OneWind and Sapphire wind farms 
in the Glen Innes and Inverell LGAs); 

 Biomass (cost depends on fuel source, fuel cost and transport distance); 

 Some large-scale solar (now operating and feeding into the grid at Moree, also 
planned for Glen Innes); 

 Wave (not applicable); 

 Hydro (not applicable at large scale in our region); 

 Geothermal (not applicable in our region); 

 Gas (natural gas currently being developed in parts of our region by Santos). 
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Cost competitiveness is obviously assisted by the RET income which renewable energy 
generators receive for selling their LGC certificates to electricity retailers.  Recent 
uncertainty regarding Australian renewable energy policy and the future of the RET 
payments means this can be a difficult space to operate in.  Note also that the LGC price is 
not fixed at 7c/kWh and varies according to market supply and demand of the certificates. 

Table 1. Estimated Retail Prices of Renewable Energy Sources  

 

 

  
Many large scale on-grid renewable energy sources are already able to 

compete with coal-fired electricity on a cost basis.  However, they rely 

on the 7c/kWh RET payment to do so. 
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4. How Do Behind The Meter Energy Investments Compare? 
 

The decision for a business to invest in energy efficiency or renewable energy activities is 

largely an economic decision.  While environmental benefits certainly play a role – more in 

some businesses than others – there is no escaping the reality that a formal or informal 

consideration of the financial costs and benefits will usually be the key decision factor. 

Typically businesses are looking for a payback period of 3 years or less, though surveys have 

shown large businesses will tolerate longer payback periods than small businesses. 

 

 

 

 

Our survey of local businesses revealed payback periods ranging from 1.2 to 7 years for 

energy saving investments.  One owner commented that he did not understand businesses 

who were seeking such short payback periods as 3 years, because even with a longer 

payback period his $100,000 investment was saving him $15,000 per year which was a much 

better return than most financial investments. 

Energy Efficiency Initiatives 

In order of cost effectiveness for business premises, the most attractive energy efficiency 

investments are: 

1. Lighting upgrades – industrial scale business; 

2. Purchasing equipment based on energy star ratings – commercial scale business; 

3. Lighting upgrades – commercial scale business; 

4. Operation and maintenance of lighting - commercial scale business; 

5. Operation and maintenance of air handling (inspection of A/C, Optimisation of the 

change of the filters, Cleaning of condensing and evaporating coils, fine tuning of 

controls, optimal scheduling) - commercial scale business; 

6. Operation and maintenance of pumping (fine tuning of controls, optimal scheduling) 

- commercial scale business; 

7. Fan high efficiency motors, variable speed drives - commercial scale business; 

Most businesses expect a payback period of three years or less from 

their energy efficiency investments 
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8. Lighting upgrade before end of life - industrial scale business; 

9. Operation and maintenance of cooling (Inspection of A/C, Optimisation of the 

change of the filters, Cleaning of condensing and evaporating coils, fine tuning of 

controls, optimal scheduling) - commercial scale business; 

10. High Efficiency cooling pump (install high efficiency air conditioning) - commercial 

scale business; 

11. Operation and maintenance of electric heating - commercial scale business; 

12. High Efficiency cooling (install high efficiency air conditioning) - commercial scale 

business; 

13. Lighting upgrade before end of life (state-of-the-art technologies in highly efficient, 

dynamic lighting systems equipment and controls) - commercial scale business. 

 

 

 

 

 

 

 

Renewable Energy Initiatives for Businesses 

 

Renewable energy ‘behind the meter’ options for businesses in our region are largely 

limited to solar energy, though wind, biofuels and in some limited places small hydroelectric 

units may be feasible. 

All grid connected inverters attached to, or built into this equipment must meet AS4777  

Grid connection of  energy systems via inverters and AS3100  Approval and test specification 

- General requirements for electrical equipment Australian Standards. 

Solar Energy 

Solar is by far the most common ‘behind the meter’ renewable energy investment for 

businesses and homes. As the price of storage batteries falls, the option of a ‘solar hybrid 

system’ (solar panels plus battery storage) is becoming feasible. 

Businesses have a range of cost effective options for improving energy 

efficiency. 

See the Full Report (Section 7) for more detailed information on 

energy efficiency investments and payback periods 
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Some owners of solar systems were able to obtain a high feed-in tariff of 60 cents/kWh for 

any surplus electricity they put back into the grid.  However this payment is about to end 

(on December 31 2016), and most will now only get between 0-8 cents/kWh for surplus 

electricity they don’t use on site. 

Consequently, the biggest benefit from solar now comes from replacing electricity used 

from the grid (which costs around 25c/kWh), with electricity produced from your own solar 

system (which according to New England Solar Power in 2015, costs around 10c/kWh). 

The economic advantage and payback period from such an investment is heavily influenced 

by your business electricity use patterns – the more used during daylight hours when the 

system is producing electricity the better as you will draw less from the grid.  

For businesses using a large amount of electricity during night hours, adding battery storage 

to make the use of your day-time solar energy generation may be a good investment. Figure 

14 summarises the key issues to consider before installing a solar system. 

Figure 14. Things to Consider Before Installing a Solar System 
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There are also several on-line calculators to help households and businesses estimate the 

payback periods from installing a solar system such as:  

http://www.environment.nsw.gov.au/Business/solar-calculators.htm  

https://www.solarmarket.com.au/solar-savings-calculator/ 

Figure 15 shows the payback periods for solar systems from a range of sources, situations 

and system sizes in the region. 

Figure 15. Solar System Payback Periods (Years) 

 

The cost of solar systems has fallen dramatically over the past 8 years due to: 

1. The introduction of renewable energy certificates under the Commonwealth 

Governments Renewable Energy Target policy.  The value of these certificates to the 

system installer means they can provide customers with a discount on the cost; 

2. A large fall in the price of silicon; 

3. Economies of scale in solar manufacturing. 

 

 

 

Installation costs for solar systems have fallen dramatically from 

around 11 cents/watt in 2008-9 to less than 2 cents/watt currently in 

the Northern Inland region  

http://www.environment.nsw.gov.au/Business/solar-calculators.htm
https://www.solarmarket.com.au/solar-savings-calculator/
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Solar Pumping on Farms 

 

The Northern Inland region has large areas of irrigated farmland used to produce a variety 

of summer and winter crops, and fodder for livestock.  These farming systems pump water 

from either underground aquifers or from surface sources (rivers, creeks and on-farm 

dams).   

In the past these pumps have been run on electricity from the grid or diesel but increasingly 

farmers are switching to solar pumping. Figure 16 illustrates how a solar pumping system 

would be configured. 

Figure 16. A Solar Pumping System (NSW Farmers 2015) 

 

Table 2 outline some of the pros and cons of adopting solar pumping. 
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For more detail on how to assess if solar pumping is right for your farm see Section 3 of the 

NSW Farmers document: ‘Solar-powered pumping in agriculture: A guide to system 

selection and design’ available at: 

https://www.nswfarmers.org.au/__data/assets/pdf_file/0014/46031/OEH-Solar-PV-

Pumping-Guide-final-draft-20150521.pdf . 

There is also software available to assist in the design and selection of farm solar pumping 

systems:  

http://www.solarcass.com/ 

http://net.grundfos.com/Appl/WebCAPS 

In addition to pumping, there are often many other opportunities on farms to use solar 

power (e.g. lighting, augers, feed mixers, heating etc.), and if use can be made of surplus 

solar electricity for these purposes, the business case will improve. 

Table 2. Pros and Cons of Solar Pumping on Farms  

Pros Cons 

A properly designed system will supply 

reliable water 

Low operating costs 

Reduce electricity and diesel costs 

Reduce costs of electricity infrastructure 

No noise, fumes or fuelling runs if replacing 
diesel 
 
Solar can be integrated with mains 
electricity, liquid fuel generators or wind 
generators 
 
Solar is scalable – can easily add panels to 
increase electrical output 
 
Low maintenance 

High upfront costs 

Requires reliable sunshine, so only an 

option in daylight hours unless you add 

battery or water storage 

May require additional investment in water 

storage to optimise economic returns as 

solar is best suited to water transfer 

pumping tasks 

The business case is better where regular 

pumping is required (e.g. stock watering or 

horticultural crop irrigation) 

For irrigation of broadacre seasonal crops 

which require irregular irrigation, a smaller 

system integrated with another power 

supply, or the ability to use the electrical 

https://www.nswfarmers.org.au/__data/assets/pdf_file/0014/46031/OEH-Solar-PV-Pumping-Guide-final-draft-20150521.pdf
https://www.nswfarmers.org.au/__data/assets/pdf_file/0014/46031/OEH-Solar-PV-Pumping-Guide-final-draft-20150521.pdf
http://www.solarcass.com/
http://net.grundfos.com/Appl/WebCAPS
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Overcome rising energy costs 

Can be used to transfer water from site far 

from the electricity grid, to grid-powered 

pumping sites 

Payback period of 7-8 years where pumping 
operates for more than half the year, faster 
payback if solar electricity can be used for 
other farm equipment  
 
 
 
 

 

energy elsewhere on the farm may be 

essential for the business case 

Pressurised pumping systems need 

consistent energy, so would need battery 

storage or integration with other energy 

systems 

For large volumes of water pumping, it may 

be more economical to integrate solar with 

other energy systems 

 

Source: NSW Farmers (2015) 
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Wind Energy 

Any ‘behind the meter’ wind energy will be small to medium scale, not the large scale 

turbines seen at commercial windfarms. 

In our region, it seems unlikely that wind generation can compete with solar due to the 

additional cost (around $10/W install cost for wind compared to $2/W for solar), and the 

difficulty in finding good sites for smaller turbines which typically need to be at least 30m 

high.  Consequently, all of the projects currently under development in our region involve 

large scale turbines. Table 3 provides a comparison of wind and solar electricity generation. 

Table 3. Wind Versus Solar Energy Considerations 

Wind  Solar 

More expensive to install ($10/W) 
 
Faster payback if sited correctly (i.e. 
24hrs/day generation) 
 
More complex – need to choose site and 
equipment carefully.  Some poor quality 
alternators and inverters on the market 
 
Wind speed is critical – requires long-term 
data logging or computer modelling 
Requires high windspeed to be cost 
effective 
 
Can only claim RECs for 5 years, then 
generation needs to re-assessed at cost of 
$1,000 
 
Installer and equipment must be accredited 
by Clean Energy Council to claim RECs 
 
Typically requires 30m minimum height 
tower to catch good wind 
 

Cheaper to install ($2-3/W) 
 
Longer payback (only generates 5-6hrs/day) 
 
 
Less complex – easier to locate at a good 
site on a suitable north-facing roof. But also 
a history of poor quality components 
 
Simpler information/maps available on 
solar radiation levels 
 
 
 
 
 
 
Can claim RECs for 20 years if installed by 
accredited electrician 
 
 
Can be located on building rooftop 
 
 
Typical commercial size 20-75kW 
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Typical commercial size 1-10kW, but can be 
larger 
Quality of equipment critical 
80% of Australian installations have failed 
due to poor quality equipment or bad site 
choice 
 
Vertical axis wind turbines not yet efficient 
enough, so horizontal axis wind turbines 
are still the best choice 

 

 

 

 

In our region it has been found that to catch clean reliable wind and be cost-effective, the 

turbine must be at least 7-10m higher than any significant obstacle within a 300-500m 

radius – meaning typically 30+m of height. 

Taller towers tend to be economically viable as they produce more power even though they 

are more expensive.  For example, doubling the height of a tower from 18m to 38m may 

involve a 17% increase in cost, but a 150% increase in power output. However, tower height 

may be restricted by planning regulations. 

As for solar systems, wind turbine systems under 10kW capacity and 25MWh per annum 

output are eligible for small scale renewable technology certificates (STCs) under the RET, 

which currently trade at around $40/MW.  These are usually paid in three instalments – at 

the time of installation, at 5 years and 10 years although you can opt to have them paid 

annually.  However, unlike solar, the wind generation will have to be re-assessed every 5 

years. 

Typically a wind system will earn more STCs than an equivalent rated solar system. Unlike 

most solar system installation where the installer claims the STC income but gives the 

system owner a discount on the install cost in lieu of those credits, for wind systems the 

owner may claim the credits. 

Small scale wind power is not yet competitive with solar (or biomass 

and fossil fuels) in terms of the installation cost per watt of electricity 

produced 
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Figure 17 illustrates the STC income that would be received from a small scale wind system 

over 10 years.  This is an additional benefit to the electricity saved by generating your own 

power from the wind. 

 

 

Figure 17. REC (=STC) Income from a 6KW Wind System* 

 

*Assumes 2,000 hours of generation per year 

 

Biomass Energy 

Biomass energy can be produced from a wide range of feedstocks and through a variety of 

production methods.  Key methods include: 

Simple combustion – burning material for heating, water heating, industrial processing, 

generating electricity.  This is not a very efficient use of feedstocks. 

Pyrolysis – heating shredded or pulverised material in the absence of air.  One of the key 

outputs is methane which can be used in turbines to produce electricity.  Pyrolysis can also 



 

32 
 

be conducted with a small quantity of oxygen (= gasification), with water (= steam 

gasification), with hydrogen (= hydrogenation). 

Anaerobic Digestion – where wet biomass is allowed to decompose in a sealed tank in the 

absence of oxygen to produce biogas (methane is the primary energy resource generated). 

Can also be used to produce ethanol with the fermentation of sugar by yeasts.  The alcohol 

can be used as a fuel. 

Gasification – biomass is partially burned, partially heated in the presence of charcoal to 

produce a flammable gas mixture.  The gas can replace liquid fuels such as petrol. 

Despite considerable volumes of biomass from various agricultural, forestry and municipal 

sources in the Northern Inland region, there are only two instances of businesses using 

biomass to produce their own energy (both abattoirs): 

 The Teys abattoir in Tamworth installed an effluent methane capture system which 

has halved their use of natural gas.  This saved around $0.5M per year in natural gas 

costs with a payback period for the system of approximately 1.5 years; 

 A biodigester is being developed at Bindaree Beef in Inverell to utilise abattoir waste 

and produce methane for electricity.  It is expected this will halve the on-grid 

electricity demand of the plant and eliminate the use of coal to heat boilers. 

A wide variety of feedstocks which can be used to produce biogas will produce vastly 

different quantities of gas (Figure 18). 

Figure 18. Biogas Quantity Produced From Different Feedstocks 
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Typically, the energy from biomass is used directly for heating, for heating water, as a 

substitute for other forms of gas (SNG, natural, LPG), or the gas is ignited to run a turbine to 

produce electricity.  So biomass is often used as a substitute for coal, gas or electricity.  

Figure 19 shows cost comparisons in $/kWh and accounting for typical equipment 

efficiencies for these various energy sources (biomass sources are in green). 

Figure 19. Cost of Energy for Various Energy Systems (excludes any capital cost 
considerations) 

 

In addition to operating costs for biomass energy, the capital costs of the equipment will be 

an important investment consideration ( 

Figure 20).   

 

 

 

 

Note that the availability of STCs at an assumed $40/MW can significantly improve the cost-

competitiveness of biomass energy compared to fossil fuel based coal, gas and electricity. 

 

Biomass energy is cheaper than all forms of fossil fuels except burning 

coal.  However burning coal is a higher greenhouse gas producing and 

polluting activity 
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Figure 20. Biomass System Installation Prices in $/W (Compared with Behind the Meter 
Solar and Wind) 

 

 

 

 

 

 

The capital cost for biomass plants can vary significantly ( 

Figure 20), however the range of cost estimates indicate that various forms of biomass 

energy are more competitive than small-scale behind the meter wind, though typically more 

expensive than behind the meter solar, with the exception of wood pellets and one locally 

costed biogas example. 

  

The capital costs of installing biomass energy systems is higher than 

for solar, but less than wind 
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5. Funding Your Energy Saving Project 
 

First, it is important to remember that financiers of energy efficiency purchases by 

businesses will not usually offer a finance term longer than the warranty available on the 

product. 

Secondly, the source of finance you are seeking for your project can come from several 

options including: 

Finance – either self-funded from your reserves or cashflow, or borrowing from a 

commercial lender, government organisation or energy retailer; 

Grants or Project Support – from a government organisation; 

Income Stream – through renewable energy certificates, carbon credits or feed-in 

tariffs for electricity; 

Equity or Venture Capital Partners – community investors, angel investors or 

government organisations. 

Figure 21 below provides a decision chart to step through the options for funding an energy 

efficiency or renewable energy project.  Be aware that government programs in this space 

are constantly changing with new programs coming on-stream and old programs closing.  
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Figure 21. Funding Decision Chart  
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6. Community Owned Energy Projects 
 

Community energy projects involve local community investment and ownership.  They may 

be entirely community owned, or have shared ownership with an energy developer or other 

investor. 

Their main objective is that benefits flow back to local community members in the form of; 

 Locally produced energy at a competitive price; 

 Generating local jobs and skills; 

 Retaining money paid for energy in the local economy; 

 Share and dividend income for local investors. 

Key features of community owned projects are summarised below in Table 4. 

Table 4. Pros and Cons of Community Energy Projects  

Pros Cons 

Often initiated and primarily owned by the 

local community 

Primarily local investment 

Minimal commercial interests 

There will be a lot of learning while doing 

Economic, environmental and social 

benefits for the local community that 

commercial renewable energy 

developments don't offer 

Co-ownership increases local/public 

acceptance 

Often re-invest profits in local community 

projects 

This process will be a marathon, not a 

sprint 

There will be a lot of learning while doing 

Development costs alone may be $500K - 

$1M 

Banks & institutional investors probably 

won't lend money for project development 

costs 

Because of the expense may need to attract 

both local and outside investors 

Each project is slightly different – no one 

size fits all template to follow 
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Fit in the space between individual and 

large-scale utility generators 

Motivations include - energy security, 

reduce carbon footprint, boost local 

economy, support renewables 

education/uptake 

Better match local energy needs, utilise 

waste streams productively 

 

 

Key complexities are - financing to reach an 

'investment ready' phase, getting a fair 

price for electricity, grid connection 

Becoming an electricity retailer in your own 

right requires an application process to the 

Australian Energy Regulator, licencing fees, 

regular reporting and securing grid access 

and paying grid charges (which are usually 

re-couped from customers) 

 

 

Figure 22 below provides a summary of the typical steps to be followed to successfully 

develop and implement a community energy project, though as noted above no two 

projects are exactly the same, each will present a unique set of issues to be dealt with. 

More detail for each of these steps can be found in the Full Report, Section 9, Figure 15. 
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Figure 22. Steps for a Successful Community Energy Project 

 

 

  

1. Form a group, meet 

regularly (social feasibility) 

2. Research renewable 
energy 

3. Establish a clear vision for 
your project 

 

4. Define you project 
(technical and financial 

feasibility) 

 

5. Document the project 
concept 

5. Document the project 
concept 

feasibility) 

 

6. Establish a group legal 
structure 

6. Establish a group legal 
structure 

5. Document the project 
concept 

feasibility) 

 

7. Investigate planning 
requirements for your 

project 

6. Establish a group legal 
structure 

5. Document the project 
concept 

feasibility) 

 

9. Hire a project officer 

 

10. Create a 
community 

engagement strategy 
& tools (social 

feasibility) 

project 

6. Establish a group 
legal structure 

5. Document the 
project concept 

feasibility) 

 

11. Engage with the 
planning authority 

(regulatory feasibility) 

project 

6. Establish a group 
legal structure 

5. Document the 
project concept 

feasibility) 

 

12. Engage with 
community for support 

(social feasibility) 

13. Feasibility study to 
examine scale and site 
(technical and financial 

feasibility) 

project 

6. Establish a group 
legal structure 

5. Document the 
project concept 

feasibility) 

 

14. Full feasibility 
study/business case 
(financial feasibility) 

 

15. Planning approval 
process  

 

16. Determine 
ownership structure 

and raise funds 

 

17. Raising capital 

 

18. Build infrastructure 
and sell energy 

 

8. Funding project 
development (financial 

feasibility) 

project 

6. Establish a group 
legal structure 

5. Document the 
project concept 

feasibility) 
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7. Conclusion 
 

Although energy costs were not a large proportion of total business operating costs for the 

businesses surveyed in this study (ranging from 1-15%), energy costs (particularly gas and 

electricity) amounted to substantial costs in many businesses (range $200 to $139,000 per 

month). 

Methods for reducing these energy costs and improving business profitability fall into two 

main categories: 

1. Undertaking activities which improve the efficiency of current operations and 

equipment.  Some of these activities have zero cost, while others (e.g. upgrading 

equipment) may be quite expensive; 

2. Generating energy on-site through the use of renewable energy technologies such as 

solar, wind and biofuels.  These technologies all involve considerable capital outlays 

(from $10-150,000 for small solar installations to over $1M for biogas production 

and capture facilities). 

For business in our region, the range of energy efficiency options is large, and the economics 

of adopting various measures must be assessed on a case-by-case basis.  This report 

provides insights into measures which are cost-effective in various situations, and the 

financial results achieved by businesses in our Northern Inland region. 

As far as small scale on-site alternative (renewable) energy is concerned, installing solar PV 

systems are the most economically feasible solution for most businesses, though bioenergy 

may also be a good option for businesses producing large quantities of organic waste (or 

who can access that waste cheaply). 

On-site solar installations typically had a payback period of between 2 and 7 years.  Some 

farms are now installing solar pumps for crop irrigation and livestock watering.  These 

typically have a longer payback period (7-8 years), unless the electricity can be used for 

other activities on the farm, which reduces the payback period. 

Small-scale wind does not yet appear to compete with solar or bioenergy options, though 

large-scale wind is now economically comparable to fossil fuel-based electricity generation 

under the current system where LCGs of around 7c/kWh are payable to large scale 

renewable generators. 

Small scale on-site renewable energy generation is most cost effective where the majority of 

energy is used on-site in the business to offset the costs of bringing in energy from external 

sources such as the electricity or gas grid.  There is currently little benefit in exporting large  
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amounts of surplus electricity to the grid as it only attracts a feed-in tariff of 0-8 c/kWh (with 

the 60c/kWh tariff program due to end on 31 December 2016).  Selling surplus electricity via 

the grid to other users is also problematic as grid operators charge up to 17 c/kWh to use 

the grid. 

Many large scale alternative (renewable) energy options are fast-approaching cost 

competitiveness with mainstream fossil fuel (coal and gas) based systems.  We are already 

seeing the construction of several large solar and wind farms in our region.  These systems 

are able to use the grid and compete with fossil fuels due to LCG payments and the ability to 

take advantage of higher wholesale market prices during peak demand periods. 

For large scale alternative electricity generators, connection to the grid is important.  Some 

parts of the grid may not be able to handle the large extra energy inputs, meaning the 

construction of costly transmission lines to access higher voltage lines.   

With the advent of several large renewable electricity producers in the Glen Innes/Inverell 

area, TransGrid are examining the construction of a Renewable Energy Hub to reduce the 

costs of connection to the high voltage lines which run north-south from NSW to Qld. 
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