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1. Introduction
In the EU almost 50% of the territory is covered by farmland (both arable and permanent
grassland), which means that agriculture plays a key role in land management and has a huge
responsibility in the preservation of natural resources. The desired relationship between
agriculture and the environment can be captured by the term “sustainable agriculture”. In order to
practice a sustainable agriculture, farmers responsible for the management of farmland must
adopt correct and environmental friendly practices, using appropriate technology and complying
with EU regulations for a sustainable agriculture.
To do so, farmers must be educated in agreement with the “sustainable agriculture” concept. A
critical issue in the 21st century are the changes and adaptations required in agricultural education
in order to make it more effectively, contributing to the improvement of sustainable agricultural
production and rural development (Van Crowder et al., 1998). Recent developments in science
and technology, that could be an added value for farmers’ crop and land management, are still
unutilized in many situations because farmers have not been introduced to them or have not been
trained to use them.
The main goal of the SAGRI project is to allow agricultural workers or farmers to acquire skills,
knowledge and ability to understand and analyse agro-environmental systems as natural
ecosystems modified by human activity, with an emphasis on environmental technologies that can
be applied to achieve crop sustainable production by means of improved systems’ management.
Thus, this document tries to identify the skills needs in the field of agricultural technology (agritech), required for a farmer to be able to practice a “sustainable agriculture”, with a particular focus
on “green skills” and “digital skills”. Skilled agricultural workers are generally defined as those
responsible for growing, managing and harvesting crops; rearing livestock and managing forests
(Cedefop, 2016). According to Cedefop’s European skills and jobs survey (ESJS), the key 5 skills
for skilled agricultural, forestry and fishery workers are teamwork, problem solving, learning,
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planning and job-specific skills (Cefedop, 2016). This document will focus mainly in the analysis
of job-specific skills.
According to the EU Skills Panorama (2014), changes in technology, work organisation and
available tools have and are changing the skills requirements of agricultural workers, concerning:
a) Green skills. Skilled agricultural workers increasingly need to have a holistic awareness
of sustainability. This may relate to understanding Climate changing, the need for carbon emission
reduction, renewable energy, biofuels, water resources and ecosystems management, and to be
updated with new regulations and legislation linked to the sustainability agenda.
b) Digital or technological skills. Skilled agricultural workers will need to be able to
understand and apply new technologies related to: primary production for both food and non-food
uses, soil science, crop and livestock genetics, agri-chemicals and general purpose technologies
such as remote sensors, satellites and robotics.
Of course, not all agricultural workers or farmers have sufficient knowledge to understand all the
new developments in agriculture applied research, since some of them require a minimum
education level. Therefore, prior to identifying the skills it is mandatory to define the agricultural
worker profile to whom they are destined. In the SAGRI project we decided to analyse the skills
needs of an agricultural worker or farmer considering that he or she would have a minimum
education level of high school and a basic knowledge and experience in agriculture, at a practical
level. Seven major areas were identified, where significant technological developments occurred
and that can help farmers for a more sustainable agriculture: 1) Precision technology; 2) Remote
sensing to assess land capability; 3) Integrated pest management in plant protection; 4)
Agricultural reuse of organic residuals; 5) Drip irrigation and water-conserving technologies; 6)
Renewable energy and its application as green agricultural energy source and 7) Bioenergy and
energy crops.
These skills will be the basis for the developing of new innovative curricula integrating the latest
advancements of the “agri-tech” sector, and training courses for agricultural workers according to
the EQF/ECVET framework.

5|Page

D2.1 - Analysis of skills needs for agricultural
workers for a “Sustainable Agriculture”

2. Transversal skills
Although this report is mainly about the job-specific skills for agricultural workers, there are some
generic and transversal skills that agricultural workers need to have in order to adapt to changing
production processes, and to other sector-specific changes and challenges (Cedefop, 2016).
- Information and Communication Technology (ICT) skills. Nowadays the information
available in the World Wide Web about agriculture (production systems, technology, results from
research, new machinery, equipment and products for agriculture) is enormous. For the farmer to
benefit from this information he (or she) has to know how to find it in the internet. Free agricultural
software or on-line platforms that can interact with the farmer and give him specific information
and e-tools useful for its activity are also available for those that can use a computer, a smartphone
or a tablet. Communication technology gives farmers greater control over their access and
exposure to information. It enables them to take initiative as information seekers, rather than
adopting a passive role as information recipients (Meera et al., 2004). Text messaging is one of
the most widely used mobile data service worldwide, and many services or equipment can use
this tool to interact with the farmer providing him with real time information. This can be very useful
for farm management.
- Desktop software skills. The use of common word processors and spreadsheets is
essential for data management and are becoming an important skill in farming practice, allowing
workers to process information collected from different sensors and mapping systems (European
Commission, 2014). Software can also store digital evidence to be presented to national and EU
agricultural regulators on the fulfilment of subsidy conditions.
- An up-to-date understanding of evolving EU and national regulations for the agricultural
sector and awareness of sustainable practices are requirements to improve the efficient use of
resources (European Commission, 2014).
- Climate change awareness. Climate change and environmental degradation increase
farmers’ responsibilities on conservation and environmental management. Farmers need to
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maintain the productivity of their land while facing extreme weather events, potential water
shortages etc. There is a growing need for skilled agricultural workers to understand how
environmental sustainability is integral and applicable to their everyday practice (i.e. managing
pesticide and other chemical use, reducing carbon dioxide emissions, using renewable energy,
and managing water resources) (European Commission, 2015).

3. Specific skills
The following presented skills are those that have been identified in the framework of the SAGRI
project for each of the proposed training modules. They are job-specific skills with a highlight in
the awareness for all agricultural sustainability aspects and in the introduction to major
technological developments in the specific areas.

3.1. Precision technology
Precision Agriculture (PA) is “a holistic and environmentally friendly strategy in which farmers can
vary input use and cultivation methods – including application of seeds, fertilizers, pesticides, and
water, variety selection, planting, tillage, harvesting – to match varying soil and crop conditions
across a field” (Srinivasan, 2006). The adoption of PA may be represented as a five-step cyclical
process including data collection, diagnostics, data analysis, precision field operations and
evaluation. It uses information technology, satellite positioning (GNSS) data, remote sensing and
proximal data gathering (European Commission, 2014).
The implementation of PA has become possible thanks to the development of sensor technologies
combined with procedures to link mapped variables to appropriate farming practices such as
tillage, seeding, fertilization, herbicide and pesticide application, harvesting and animal husbandry
(European Commission, 2014). With PA technologies the farmer can increase yields and/or
profitability in a sustainable and environmentally friendly way. Several studies have demonstrated
the economic and ecological benefits of PA tools over conventional techniques (e.g. Stafford,
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2006; Silva et al., 2007; Takacs-Gyorgy, 2008). It is a complex process requiring different types
of knowledge and expertises, usually available through consulting, advisory and training services.
Nevertheless, the farmer or agricultural worker is a key factor for the implementation of PA. He
must be aware of the benefits of PA, and must have some skills regarding the use of Precision
technology. According to Pierpaolia et al. (2013) one of the main reasons for farmers not to adopt
PA technologies are insufficient skills and competences to manage PA tools.
The agricultural workers required skills in Precision technology are:
a) Notions on the concept and principles of Precision Agriculture and the potential benefits
from its use. The implementation of PA schemes enables farmers to: i) be more economically
competitive; ii) improve farm sustainability; iii) improve crop quality and yield; iv) to attain more
homogeneous products; v) secure traceability of products; and vi) be better adapted to comply
with regulations regarding the use of nutrients and chemicals (Bakhtiari and Hematian, 2013).
b) Notions on the criteria for PA adoption and implementation. It is important for the farmer to
be aware that the implementation of PA requires clear evidence of significant spatial and temporal
variability in soil and crops conditions within a field or within fields in a region. The fields with the
greatest opportunities for PA are those which reveal a high degree of yield variation. A high degree
of variation will mean higher variable rate application of inputs and, therefore, greater economic
and environmental benefits in comparison with uniform management. It is also important to
analyse aspects as farm size, expected reduction in costs, higher revenues to provide a suitable
cost/benefit ratio, the total income, land tenure, the farmer’s level of computing skills, access to
information and location, which are also important factors influencing the adoption of PA
(Pierpaolia et al., 2013).
c) Notions on the better techniques and technologies to evaluate field variability. The farmer
may not be able to use these techniques, due to the required expertize to operate different sensors
and equipment, but he must be aware of the best techniques that can be used to evaluate soil and
crop variability in order to be able to acquire the correct consulting services for his own situation.
Over the last few decades, many new technologies have been developed for, or adopted to,
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agricultural use, such as: yield monitors, sensors developed to quantify the physiological status of
crops (e.g. Nitrogen sensors, crop vegetation index sensors), geophysical sensors to measure
soil properties, such as apparent electrical conductivity (ECa) sensors, and low-cost remote
sensing techniques.
d) Skills for implementation and/or use of precision technologies. Precision technologies can
be used in several agricultural activities: i) Controlled Traffic Farming (CTF) and auto-guiding
systems are the most successful applications on arable land showing clear benefits in many
cases; ii) Variable Rate Application (VRA) methods, for fertilizer or pesticide application, for
irrigation, etc, can be used with different success depending to the specific factors of the
application. Its use allows precise seeding, optimization on planting density and improved
application rate efficiency of herbicides, pesticides and nutrients, resulting in cost reduction and
reducing environmental impact. There is some evidence from research which shows that
environmental degradation is reduced when PA methods are applied, including increased fuel use
efficiency resulting in lowering carbon footprints. PA has been identified as a way to meet EU
directives in Member States to reduce agro-chemicals (Zhang et al., 2002); iii) Precision Livestock
Farming (PLF) that relies on automatic monitoring of individual animals and it is used for meat,
milk and egg production and for monitoring animal behaviour, welfare and productivity and also
their physical environment (European Commission, 2014). There are a lot of monitoring equipment
that the farmer can use to collect data after a proper training; iv) Precision irrigation. In high-value
crops, precise irrigation methods are developing rapidly in order to save water while improving
yields and fruit quality. A simple division of a field in different individual controlled irrigation sectors,
can allow to apply different irrigation depths according to specific field and crop variations.
The farmer must be aware of the main available precision technologies, including different sensors
required to collect field data for crop status evaluation, and what is necessary to use them.

3.2. Remote sensing to assess land capability
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Land Capability was defined by FAO (1976), as the ‘‘quality’’ of land to produce common cultivated
crops and pasture plants without deterioration over a long period of time. The term "land capability"
is used in a number of land classification systems, namely the one of the Soil Conservation Service
of the U.S. Department of Agriculture. In the USDA system, soil mapping units are grouped
primarily on the basis of their capability to produce common cultivated crops and pasture plants
without deterioration over a long period of time. Instead of “land capability” the FAO (1976)
framework for land evaluation uses the term “land suitability”. According to this framework,
“capability is viewed by some as the inherent capacity of land to perform at a given level for a
general use, and suitability as a statement of the adaptability of a given area for a specific kind of
land use; others see capability as a classification of land primarily in relation to degradation
hazards, whilst some regard the terms "suitability" and "capability" as interchangeable”.
The aims of land evaluation as given in the original FAO framework refer to the identification of
adverse effects and benefits of land uses, and although they remain wholly valid, the FAO (2007)
framework revision introduces a greater emphasis on environmental consequences and on wider
benefits and environmental and ecosystem services.
Land capability or suitability analysis requires the use of different kinds of spatial and non-spatial
data (soil, climate, land use, topography, etc.). These data can be incorporated in Geographical
Information Systems (GIS) to attain diverse thematic information to be used in land assessment
procedures. The use of remote sensing techniques, due to its capacity for covering large areas
within a reasonable time and reliable accuracy, has become increasingly important to collect large
amounts of field data, facilitating the evaluation of land use possibilities.
The required skills for agricultural workers regarding the use of remote sensing for land capability
assessment are:
a) To understand the concepts of land capability and land suitability.
b) Notions on land evaluation objectives, principles and land classification. Land suitability
should be assessed and classified with respect to specified kinds of land use and services. This
includes the comparison of benefits obtained and the inputs needed on different types of land to
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assess the productive potential, environmental services and sustainable livelihood and, the
comparison of more than one kind of use or service, taking into account the biophysical, economic,
social and political context as well as the environmental concerns (FAO, 2007).
c) Notions on land evaluation procedures and required data. Land capability or suitability
analysis requires the use of different kinds of spatial and non-spatial data (soil, climate, land use,
topography, etc.). The agricultural worker or farmer must know what the necessary data is and
how to obtain it.
d) To know the definition of remote sensing, its principles and major techniques for land
capability assessment. The data required for land evaluation can be easily attained using remote
sensing techniques. Topographic, crop and soil data can be attained from aerial photographs,
photographs from unmanned aerial vehicles (UAV), satellite images and proximity sensors. These
data can then be incorporated in Geographical Information Systems to attain diverse thematic
maps, such as elevation maps, soil electric conductivity maps, pH maps, yield maps, vegetation
index maps and others, which can be used for land capability and suitability assessment. Notions
about the characteristics and accuracy of the referred data sources, such as, spatial resolution,
frame size and equivalent ground area, are also important to identify the best data source
according to the goals of the intended land capability or suitability assessment.

3.3. Integrated pest management in plant protection
“Integrated pest management means careful consideration of all available plant protection
methods and subsequent integration of appropriate measures that discourage the development
of populations of harmful organisms and keep the use of plant protection products and other forms
of intervention to levels that are economically and ecologically justified and reduce or minimise
risks to human health and the environment. ‘Integrated pest management’ emphasises the growth
of a healthy crop with the least possible disruption to agro-ecosystems and encourages natural
pest control mechanisms” (European Parliament and Council Directive 2009/128/EC).
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For a farmer to adopt an integrated pest management strategy he must have the following skills:
a) Notions on general goals and principles of integrated pest management (Directive
2009/128/EC Annex III);
b) To know relevant national legislation and regulations for the adoption of integrated pest
management.
c) Notions on integrated pest management strategies and techniques, including:
i. Notions on risk assessment, economic threshold levels and pest control methods
(agronomic, biological, genetic, biotechnical and chemical);
ii. Information on the general principles and crop or sector-specific guidelines for integrated
pest management;
iii. Harmful organisms monitoring methods. Harmful organisms must be monitored by
adequate methods and tools, where available. Such adequate tools should include observations
in the field as well as scientifically sound warning, forecasting and early diagnosis systems, where
feasible, as well as the use of advice from professionally qualified advisors.
d) Decision making. Based on the results of the monitoring the professional user has to
decide whether and when to apply plant protection measures. For harmful organisms, threshold
levels defined for the region, specific areas, crops and particular climatic conditions must be taken
into account before treatments, where feasible. Sustainable biological, physical and other nonchemical methods must be preferred to chemical methods if they provide satisfactory pest control
(Directive 2009/128/EC Annex III).
e) Notions on the standards for a sustainable use of plant protection products, including:
i. Definition, classification, toxicity and eco-toxicity, and authorized plant protection products
in integrated pest management strategies.
ii. Application methods of plant protection products, including equipment characteristics,
selection and maintenance needs.
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iii. Procedures for preparing pesticide application equipment for work, including its calibration,
and for its operation with minimum risks to the user, other humans, non-target animal and plant
species, biodiversity and the environment, including water resources.
iv. Measures to minimise risks to humans, non-target organisms and the environment: safe
working practices for storing, handling and mixing pesticides, and decontamination and disposal
of empty packaging, other contaminated materials and surplus pesticides (including tank mixes),
whether in concentrate or dilute form; recommended ways to control operator exposure (personal
protection equipment).

3.4. Agricultural reuse of organic residuals
The term “organic residuals” includes several different waste categories. Among them are the
organic fraction of municipal solid waste, animal wastes or effluents, agro-industrial co-products,
by-products and effluents, biosolids (organic solids or sludge remaining after sewage treatment)
and forestry and agricultural crops by-products and wastes. There is considerable potential for
beneficial use of organic residuals through land applications. These beneficial uses can contribute
to sustainable agricultural production and support a triple bottom line with positive economic,
social and environmental outcomes. However, land application of organic residuals has some
risks and costs, and these must be carefully evaluated and managed (King et al., 2011).
In order to reuse organic residues in agriculture in a sustainable way, farmers must have the
following skills:
a) Notions on available organic residuals and their potential uses. Types, characteristics,
availability and agricultural potential uses of major organic residuals.
b) To know the legislation regarding the use of organic residuals. National regulations, limits
for contaminants level, pre-treatment regulations, pathogen regulations, limits on direct discharge
into water bodies, etc.
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c) Notions on environmental and economic aspects of using organic residuals. Crop
residues, manure or compost can be used in agriculture reducing the use of fertilizers, offsetting
the environmental impacts of its use (the energy consumption for its production, or gas emissions
and leaching), the use of pesticides or irrigation water (European Commission, 2010). This may
also bring economic benefits for farmers. However, there can be some biological and chemical
risks (from direct exposure or from contamination of food and water), depending on the source of
the organic residuals or its previous treatment. Treating material to reduce or eliminate pathogens,
for example, will affect costs associated with beneficial uses. To optimize economic benefits, the
viability of all end use options must be factored into decision making processes. Land application
of organic residuals may only be feasible if certain economic incentives are instituted. These
incentives may evolve as a result of a fuller understanding of the benefits of reusing organic
residuals (King et al., 2011).
d) Notions on transport, storage and treatment requirements for different organic residuals.
Previous to its use, organic residues may have to be transported to the application site, and in
some cases stored or transformed prior to its application. In many cases there are specific rules
(best management practices) and regulations that must be followed.
e) Notions on organic residuals management and treatment techniques that could be
performed in the agricultural farm. There are several treatment techniques that the farmer can
apply in the management of organic residuals. Composting is one of the most ecological
technologies for the management of the bio-waste, allowing its material valorisation (Scotti et al.,
2016). On-farm composting could be an efficient, cost-effective and environmentally safe
biological process for the recycling of residual agricultural biomasses (Maniadakis et al., 2004).
Application of organic amendments, such as compost, has been successfully proposed in many
cases to improve soil structure and fertility, as well as to suppress soil-borne pathogens (Scotti et
al., 2016).

3.5. Drip irrigation and water-conserving technologies
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Climate changing and the increase of the competition for water use from other activity sectors is
increasing water scarceness for agriculture. Therefore it is very important to provide agricultural
workers with skills to improve the use of available water, increasing water use efficiency and
farmers profitability. Drip irrigation has the potential to achieve the highest uniformity and efficiency
values of all irrigation methods. Yet, it is possible to observe drip irrigation systems with poor
uniformity and application efficiency resulting from various causes, such as inadequate
maintenance, low inlet pressure or pressure fluctuations, emitter clogging and inadequate system
design (Hsiao et al., 2007). A correct use of these systems is very important not only to preserve
water or the environment, but also because water efficiency will be an increasingly important factor
for competitiveness (CEC, 2008).
The agricultural worker required skills for a better use of drip irrigation systems are:
a) Manage irrigation following an irrigation scheduling. Irrigation scheduling is the farmers'
decision process related to `when' to irrigate and `how much' water to apply to a crop (Pereira,
1999). It requires knowledge on crop water requirements and yield responses to water, the
constraints of the irrigation system (“how” can the system apply the desired irrigation water), the
availability of the water that supplies the irrigation system, and the knowledge of soil properties,
such as soil water holding capacity, field capacity, wilting point, etc, that can affect irrigation
scheduling. The agricultural worker must be aware of the importance to manage irrigation
according to an established irrigation scheduling, either based on crop water evapotranspiration
and/or soil water availability. He also must understand the effect of meteorological parameters (air
temperature, wind, solar radiation, etc) over the crop evapotranspiration to choose the right time
to irrigate. For example, scheduling irrigation during night will allow a reduction in
evapotranspiration, thus improving irrigation efficiency and saving water. The reduction of applied
irrigation water, due to the improvement of irrigation efficiency, will also allow an energy saving
due to less pumping hours. It is recognised that the adoption of appropriate irrigation scheduling
practices could lead to increased yields and greater profit for farmers, significant water savings,
reduced environmental impacts of irrigation and improved sustainability of irrigated agriculture
(Smith et al., 1996).
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b) Definition of different irrigation goals. Although the primary irrigation goal is to satisfy full
crop water requirements, to achieve maximum yield, there can be other objectives associated with
crop quality, the scarceness of water resources, economic return, etc. The agricultural worker
must understand the concepts of full irrigation, supplemental irrigation, deficit irrigation (including
regulated deficit irrigation (RDI) and partial root drying (PRD)), water use efficiency (WUE) or water
productivity (WP), and be able to adapt the irrigation scheduling to different irrigation goals.
Different irrigation strategies have been proven to successfully increase WUE reducing water use.
For example, the successful use of RDI in fruit trees and vines demonstrated not only increases
in water productivity, but also in farmers’ profits (Fereres and Soriano, 2007).
c) Irrigation system evaluation. The agricultural worker must know all the irrigation system
components, from the pump to the dripper, to be able to evaluate, at any time, their operating
status and to perform changes in its operating mode that can improve its performance. For this
reason, it is essential that the farmer knows and is able to use the equipment required to measure
the major operating parameters, such as manometers to measure the system operating pressure,
flowmeters or other flow measuring techniques to ensure a proper dripper discharge, etc.
d) Maintenance of irrigation systems. The irrigation system maintenance is also another very
important issue. The agricultural worker must know how to maintain the irrigation system to ensure
his lifespan. Drip irrigation systems, more than other irrigation systems, require a good
maintenance, including annual operations to clean filters, pipes and drippers. Only with a good
maintenance it is possible to guarantee its proper operation, which is essential to enhance water
use efficiency.
e) Irrigation evaluation and monitoring. The agricultural worker must understand the concepts
of irrigation efficiency and uniformity, and know how to perform a field irrigation evaluation
determining its efficiency and uniformity. Only based on this information will he/she be able to
improve the irrigation performance, saving water and increasing water use efficiency or water
productivity. Excessive irrigation stimulates run-off, leach-outs of fertilisers and pesticides and soil
erosion. The determination of performance indicators requires specific equipment, including soil
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moisture sensors, which he must know how to operate. Soil moisture sensors are also essential
for irrigation monitoring. Irrigation performance and actual meteorological data can produce
variations in soil water availability different from those expected, demanding real time corrections
on the irrigation scheduling. Therefore, a continuous monitoring of soil water content to improve
water use efficiency is essential.
f) Notions on the use of low quality irrigation water. There are many examples of soil
salinization and yield reductions due to the use of irrigation waters with high salinity content. The
farmer must be aware of the effects of using low quality irrigation water on soils and crops.
Irrigation scheduling may need to be adapt (irrigation frequency, irrigation depths) when the farmer
uses low quality irrigation waters. Additional irrigation, using good quality water, may also be
needed to promote salts leaching. Excessive and inappropriate fertilizers used in fertigation
systems can also contribute for soil salinization. It is important to know how to select fertilizers in
order to minimize their salinization effect.

3.6. Renewable energy and its application as green agricultural energy source
Climate change and the global agenda to reduce CO2 emissions are among the most pressing
international challenges of the present day. Together they form the single most significant factor
driving a preference for renewable energy over energy from fossil fuels (ILO, 2011). The
renewable energy sector has the potential to deliver substantial reductions in energy related
emissions of greenhouse gases and other pollutants. Renewable energies offer the full range of
energy services – heat, light, electricity and mechanical energy (IPCC, 2011). The main renewable
energy technologies are wind, solar, geothermal, hydropower and bioenergy. Some of them can
be more easily used in a farm, like solar or geothermal energy. Solar energy, for example, can be
used to produce electricity and heat. Photovoltaic panels can be used to power different farm
operations, pumping water, lighting and electric fences. Solar heat collectors can be used for
house, livestock buildings and greenhouses heating, in drying systems and to provide hot water
for dairy operations, cleaning and sanitary uses. Geothermal energy can be used to generate heat
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for farm buildings heating. Bioenergy due to its importance will be addressed in more detail in
another training module.
The Agricultural workers’ required skills regarding renewable energy are:
a) Environmental awareness. Farmers must be aware of the environmental advantages of
using renewable energies.
b) Notions on all possible renewable energy sources. It is important for farmers to know what
types of renewable energy sources and technologies they can use and the environmental, social
and economic benefits of using them. The farmer should be able to identify renewable energy
sources that are most appropriate for their own situation, from a technical and economical aspect.
Off-grid renewable energy solutions (meaning in areas not connected to a central grid) can often
make economic sense even without subsidies or policy support (ILO, 2011).
c) To know national legislation and regulations promoting the use of renewable energies.
Many governments have favoured the connection of smaller renewable energy capacity
generating facilities to electricity grids. This can be a business opportunity for farmers, allowing to
increase profit and farm sustainability. Many governments have also promoted the use of
renewable energies from subsidizing the installation of wood chip fired heating systems to
subsidizing bioethanol or biodiesel. A good knowledge of national subsidy policies regarding the
use of renewable energy can be an incentive to its use.
d) Notions on safety measures for using different renewable energy equipment. All equipment
has specific rules for its installation and safe use that must be known and complied with. Its
compliance will allow better performance of the equipment, increasing its lifespan, and the
decrease of potential risks to people interacting with them.

3.7. Bioenergy and energy crops
The term bioenergy refers to energy derived from any organic matter that is available on a
renewable basis. It may use any of a wide range of inputs, including forest and mill residues,

18 | P a g e

D2.1 - Analysis of skills needs for agricultural
workers for a “Sustainable Agriculture”

agricultural crops residues, as well as processing residues, wood and wood waste, animal
production wastes, aquatic plants, fast-growing trees and herbaceous crops, municipal and
industrial wastes, among other sources (ILO, 2011).
Bioenergy outputs can include electricity, fuels such as bioethanol and biodiesel, and heat, with
more than one of these sometimes coming from the same process. They can also include
chemicals and other materials with potential for further processing.
Bioenergy uses a number of different types of process (ILO, 2011). The biomass may be burned
directly to produce heat and/or for the generation of electricity. Other possibilities are: i) a process
to produce a liquid fuel such as biodiesel or bioethanol; ii) gasification process to produce gases
which can be stored and used to produce electricity, or iii) a process of anaerobic digestion to
produce methane, which may then be used to generate electricity or thermal energy.
Biomass production requires substantial numbers of agricultural or forestry workers to plant,
manage and harvest biomass crops for as long as the bioenergy facility is in operation. Efficient
production also relies on skills in agricultural science.
For the purpose of this report we will define agricultural worker skills in the bioenergy sector
considering mainly, the subsectors of: i) anaerobic digestion; ii) dry agricultural residues (poultry
litter, straw and spent mushroom compost); iii) energy crops; iv) liquid biofuels and v) wood.
Although, some of these subsectors will also be included in the “agricultural reuse of organic
residues” module.
The agricultural workers’ required skills regarding bioenergy and energy crops include:
a) Environmental awareness. Farmers must be aware of the environmental benefits and
impacts of bioenergy.
b) Notions on the range of bioenergy resources, conversion technologies and markets. It is
important for farmers to know what types of bioenergy resources and technologies they can use
and the environmental, social and economic benefits of using them. They must be introduced to
the technical, business, environmental, policy and legal aspects of: i) anaerobic digestion; ii) Dry
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agricultural residues (poultry litter, straw and spent mushroom compost); iii) Energy crops; iv)
Liquid biofuels and v) Wood.
c) Notions on handling, transport and storage of biomass, bioenergy products and byproducts. To a proper use and production of bioenergy resources the farmer must have a basic
knowledge on how to handle, transport and storage biomass, bioenergy products and by-products.
d) To identify which bioenergy solutions are most appropriate for their own situation,
technically and financially.
e) Notions on how to evaluate energy crops as a farm business opportunity. Characteristics
(including yields) and requirements of energy crops. Comparison of different energy crops,
including financial evaluation. Agricultural practices for establishment and production of energy
crops. Cutting cycles and harvesting options, including baling, bundling or chipping as appropriate.
Logistics of supply following harvesting, including immediate use or drying and storage.
Possibilities for transport and preliminary processing of biomass.

4. Conclusions
The above mention skills are those that have been identified as the necessary and possible to
transmit to agricultural workers in the frame of the SAGRI project. Main skills will be focused in:
i) Gaining awareness about principles and objectives of different agricultural practices that
are friendly to the environment and at the same time economically viable;
ii) Gaining awareness of different legislation and regulations regarding the adoption and use
of these different agricultural practices;
iii) Be able to identify the data, equipment and techniques to acquire field data, that the farmer
must have or hire in order to adopt the above mentioned agricultural practices; and,
iv) Be able to recognize the benefits and to evaluate the technical and economic feasibility to
adopt any of these agricultural practices.
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In some modules it may also be possible to give to the agricultural workers (farmers) the
information and/or training that can enable them to use some of the equipment required for
implementation of the proposed agricultural practices. It will be also desirable to present to farmers
actual examples of the application of different technologies explaining its benefits and constrains.
If possible this can be complemented with field demonstrations.
It is our belief that the acquisition of these skills is an important step to achieve a more
technologically advanced and social, economic and environmentally sustainable agriculture.
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