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Introduction
There are opportunities for farmers to reduce their energy 
consumption as well as increase the proportion of energy 
derived from renewable resources. While this may be a 
relatively small component of the carbon budget for an 
individual farm, there are some cost-effective solutions 
available to farmers that make a significant contribution to 
profitability. 

Reducing farm energy consumption is often achievable through 
identifying and eliminating energy wastage and optimising the 
use of thermal energy within the farm. Further benefits can 
be obtained from using renewable energy, such as solar, wind 
energy or farm-produced biogas. Configuring production of 
renewable energy to meet fluctuating demand through the day 
and through different seasons is important in determining its 
cost-effectiveness.

In future, there are likely to be new options for reducing the 
use of liquid fossil fuels in vehicles and equipment. Electric 
vehicles and tractors are becoming more readily available, with 
possibilities for the batteries to be charged using solar energy 
produced on farm. Ultimately, the production of hydrogen to 
be used in heavy vehicles, produced using surplus renewable 
energy, may become cost effective. 
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Practical pathways  
for farmers
There are several ways that farmers can reduce their 
greenhouse gas emissions by making changes to their  
energy use. 

Farmers are advised to plan ahead over a period of 5-10 
years for best outcomes with good returns on investment. 
While grants may be available for some initiatives, this can 
be regarded as a bonus, rather than being the main driver for 
decision making. 

The stages in making the energy transition can be summarised 
as follows:

Stage One: 
Optimising energy consumption
At present, there is an estimated reduction in greenhouse gas 
emissions of approximately 0.86 kg CO2-e for each kWh of 
electricity saved, due to the high proportion of fossil fuels used 
to generate electricity in the grid. The obvious co-benefit from 
optimising energy consumption is a cost saving in energy bills. 

The toolkit provides guidance for farmers to use in making 
decisions about how to optimise their energy consumption. 

If farmers can develop a clear understanding of how they use 
energy at present, and their options for making improvements, 
there is the potential to have a significant impact on reducing 
greenhouse gas emissions in ways that are highly cost 
effective. 
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Stage Two: 
Generating renewable energy  
on farm
Renewable energy sources include solar and wind, with rooftop 
solar generally providing a good return on investment for 
farmers. Payback periods for purchasing solar PV systems are 
increasingly positive, as the price of components comes down 
and as government retains its cost subsidies. 

The main thing for farmers to watch out for is the quality 
of the equipment (panels and inverter) and the reliability 
of the installer. Unfortunately, there is a history of suppliers 
going out of business, thus unable to rectify installation or 
equipment faults that may come to light. In addition, sizing 
and configuration of renewable energy generation systems 
that are a best fit for a specific farm business requires a good 
understanding of how the business operates and uses energy.  
Unfortunately, some installers may have a poor understanding 
of this, leading to the installation of inappropriate systems.

Farmers need to consider how to make best use of any 
renewable energy they generate, so solar energy systems 
should not be installed in isolation. The most efficient way is to 
use the energy within the time period when it is generated, but 
this is not always possible or practical.  Businesses with solar 
PV systems will gain greatest benefit if energy-consuming 
activities can be scheduled in the hours of sunlight.  This may 
be particularly challenging for dairy farmers, for example, 
where most of the energy used is needed at milking times in 
the early morning or late afternoon. Options are to change 
milking times (possibly including switching to once-a-day 
milking) or to focus other activities into the middle of the day 
such as grain crushing, water/effluent pumping, and energy 
storage (for example, water heating and cold storage for milk 
cooling). 

There are some opportunities for farmers to benefit from 
commercial electricity generation in the form of solar or wind 
farms. 

Some farms also have the opportunity to produce biogas from 
farm wastes, though this is likely to be limited to intensive 
livestock operations such as poultry farms and piggeries. 

Stage Three: 
Switching from gas and liquid fuels to 
electricity or hydrogen
As the main power grid becomes more reliant on renewable 
energy sources, the next phase of reducing farm emissions 
can be planned. Farmers need to prepare in advance for this 
transition, as there may be long term decisions to make about 
future purchases of farm equipment, vehicles and batteries 
that can lead to further cost efficiencies, as well as reductions 
in greenhouse gas emissions. 

Here are some things to consider.
	9 Ultimately it may be cost-effective to install sufficient 
solar panels to be able to generate electricity to power 
additional electrical equipment, including farm vehicles 
that currently use gas, petrol or diesel.  Some farmers 
are already investing in electric utility vehicles but it may 
take some time for equipment such as electric tractors to 
become widely available.  Correct sizing of the inverter at 
the outset may save later costs when additional panels are 
installed.

	9 Using solar energy will require a charging device for 
the equipment. Different charging devices have options 
for using vehicle batteries as a more cost-effective way 
of storing farm energy than standalone batteries, and 
returning surplus power to the grid to stabilise the grid’s 
power supply.

	9 Electric tractors as well as other farm vehicles and 
equipment are already starting to become available, but 
will probably be cheaper in future. When existing equipment 
needs replacement, it may be advantageous to lease new 
equipment rather than purchasing it, in anticipation of 
making a switch to electrical equipment later.

	9 For heavy vehicles, such as trucks, there are likely to 
be benefits in opting for hydrogen power rather than 
electricity. In future, the surplus electricity from solar 
panels may be converted to hydrogen and stored in fuel 
cells that can power this equipment, though such energy 
systems will need careful management. When planning 
ahead, it may be helpful to anticipate use of hydrogen 
powered vehicles being viable from around 2028 onwards. 
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