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Understand… 

Identify… 

Explain…

… what are renewable 
energy sources

… benefits’ of intergrating
renewable energy into
farming operations

… key challenges and 
solutions in renewable 
energy adoption

This module provides an introduction to 
renewable energy sources suitable for the 
agricultural sector. It will explore key types of 
renewable energy, including solar, wind, and 
biomass, and their practical applications in 
farming. You will gain insights into the benefits of 
integrating renewable energy solutions, such as 
cost reduction, increased sustainability, and 
energy independence, while also addressing the 
main challenges, including initial investment 
costs and technological limitations. By the end of 
this module, you will have a clear understanding 
of how renewable energy can enhance 
agricultural efficiency and contribute to a more 
sustainable future for the sector.

What will you learn? 



01 Overview of renewable energy sources: solar, wind & biomass

02 Benefits of integrating renewable energy into farming operations

03 Key challenges and solutions in renewable energy adoption

04 Let’s Practice! 

This module is an introduction to 
renewable energy in the 
agricultural sector. We will discuss 
solar and wind energy as well as 
biomass and the benefits and 
challenges of integrating 
renewable energy.
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RENEWABLE ENERGY SOURCES
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Overview of renewable
energy sources

Renewable energy plays a key role in the 
transformation of agriculture towards more 
sustainable and efficient operations. In the 
face of rising energy costs, climate change and 
the need to protect the environment, more 
and more farms are investing in renewable 
energy sources.

What are renewable energy sources (RES)?

Renewable energy sources are natural, 
inexhaustible resources that can be used to 
produce electricity and heat.



Solar energy 

Solar energy is one of the most frequently used renewable energy 
sources in agriculture. It is available almost everywhere in the world 
and can be used for various purposes.

Photovoltaics
(PV)

Solar panels convert 
sunlight into electricity. 

They can power 
irrigation systems, 

lighting, cold stores 
and agricultural 

machinery.

Solar
collectors Use solar radiation 

to heat water, which 
is useful for animal 
husbandry, heating 
farm buildings, and 

drying crops.



Wind Power 

Wind power uses the movement of air to generate electricity with the 
help of wind turbines.

Wind turbines
Can be installed in 
agricultural areas 

with high wind 
exposure. They 

power farms, water 
pumps and 

irrigation systems.

Small turbines for 
agriculture

Designed for 
individual farms, they 

can complement 
other energy sources.



Biomass and Biogas 

Biomass is organic material (e.g. agricultural waste, wood, straw) that 
can be converted into thermal and electrical energy.

Agricultural biogas
plants

Convert plant 
waste, liquid 

manure and organic 
residues into biogas, 
which can be used 

to produce 
electricity and heat.

Combustion of 
biomass

In furnaces and 
boilers, providing 
heating for farm 

buildings and 
greenhouses.



BENEFITS OF INTEGRATING RENEWABLE 
ENERGY INTO FARMING OPERATIONS
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Benefits

The use of renewable energy sources such as solar, wind 
and biomass bring many benefits to agriculture, including:
• financial savings, 
• greater energy independence, 
• environmental protection 
• improved production efficiency. 

First and foremost, producing their own energy allows 
farmers to significantly reduce the costs associated with 
the use of electricity and fuels, as well as to become 
independent of their suppliers and market price 
fluctuations. In addition, farmers in many countries can 
benefit from subsidies and tax breaks for investments in 
renewable energy sources, which further increases the 
profitability of such solutions.



The benefits of integrating renewable 
energy in agriculture go beyond the 
financial aspect. Above all, they 
contribute to reducing CO₂ emissions 
and decreasing air and soil pollution, 
which is crucial for the protection of 
natural resources. The use of 
renewable energy sources in 
agriculture also supports the circular 
economy, in which waste becomes a 
raw material for energy production.

More information about Renewable
Energy

 Renewable Energy 101 | National Geographic

Benefits

https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=1kUE0BZtTRc
https://www.youtube.com/watch?v=1kUE0BZtTRc


Solar energy in 
agriculture

Wind energy in 
agriculture

Biomass and Biogas 
as an energy source 

How does automation improve farming efficiency?

Powering irrigation systems 
and water pumps – 
photovoltaic panels can supply 
energy to pumps in places far 
from the power grid.

Power supply for buildings 
and agricultural machinery – 
solar energy can be used for 
lighting, cold stores, 
ventilation systems and 
heating on farms.

Powering pump systems and 
farm machinery – 
e.g. water pumps for irrigating 
fields or fans in stables.

Opportunity to sell excess 
energy – farms can sell the 
energy they produce back to 
the grid, generating additional 
income.

Biogas production – 
Organic waste can be 
converted into gas in 
agricultural biogas plants, 
which can be used for heating 
and electricity production.

Heating of farm buildings – 
Biomass can replace 
expensive and emission-
intensive fossil fuels.



Agricultural farm using biomass 

In Poland, in the Warmian-Masurian Province, 
one of the farms has decided to use biomass 
as a renewable energy source. This farm, 
which specialises in cereal cultivation, has 
decided to use straw as a raw material for heat 
production.

Thanks to an investment in a modern biomass 
furnace, the farm has gained energy 
independence in terms of heating farm 
buildings and drying grain. The use of its own 
straw resources has significantly reduced 
operating costs and CO₂ emissions.

This case study shows how the effective use of 
local biomass resources can contribute to the 
sustainable development of farms.

Read more here

https://www.mdpi.com/2071-1050/11/17/4714


KEY CHALLENGES AND SOLUTIONS IN 
RENEWABLE ENERGY ADOPTION
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a

Challenges

The implementation of renewable energy sources in agriculture brings many
benefits, but it also involves numerous challenges that can hinder their 
widespread use. The most important barriers include:

1. High investment and financing costs - one of the main challenges of 
implementing renewable energy in agriculture is the high initial cost of 
installations such as photovoltaic panels, wind turbines or biogas plants. 
Many farms, especially smaller ones, may not have sufficient funds for such 
investments.



a

2. Unstable and variable energy production - solar and wind energy are 
dependent on atmospheric conditions, which means that their production 
can be irregular. For example, on cloudy days or during windless weather, the 
amount of energy generated decreases, which can lead to shortages at key 
moments in agricultural activities.

3. Lack of adequate infrastructure and technical knowledge - many farms are 
not prepared for the integration of RES, and farmers often lack sufficient 
knowledge of renewable energy technologies, which can make their 
implementation and operation difficult.

Challenges



a

4. Legal requirements and bureaucracy - the procedures for obtaining building 
permits for renewable energy installations can be complicated and time-
consuming. Some regions may also impose restrictions on the location of 
wind farms or biogas plants, which makes them difficult to implement.

5. Integration of biogas and biomass with agricultural production- although 
agricultural biogas plants are an effective solution, their implementation 
requires adequate infrastructure and access to raw materials such as manure 
or plant residues. Not all farms produce enough organic waste to justify the 
investment.

Challenges



LET’S PRACTICE
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Drag and drop the correct term into the 
corresponding definition.

______ uses photovoltaic and thermal technology.

______ can be used to generate electricity for farms, especially in 
areas with high wind exposure.

______ is a renewable energy source that can be converted into 
biogas or biofuels for heating and powering agricultural machinery.

Biomass  –  Solar energy  –  Wind energy



A LITTLE PROGRESS EACH DAY 
ADDS UP TO BIG RESULTS



Well Done!!! 

You finished the first module of Course 4! Keep going on this 
learning journey. 

In the next module you will learn about Solar-Powered Solutions for 
Farms. 



Funded by the European Union. Views and opinions expressed are however those of the author(s) 
only and do not necessarily reflect those of the European Union or the European Education and 
Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held responsible 
for them. 2023-2-PL01-KA220-VET-000178755

Follow our journey
www.smartskillsproject.eu


	Sekcja domyślna
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22


