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In recent years agro-food economics literature has widely
explored the grounding of sustainability in agriculture, thus
analysing concepts, motivation, issues, and context both for firms and
consumers. Academic theory focused its studies on the relationship
between long-term sustainability and agricultural management
models in order to measure the impacts of agricultural practices on
agricultural environment.

The continuing depletion of natural resources together with the
increasing environmental pressures generated by human activities
requires a more rational approach in the management of soil, water,
energy and biological resources. In this direction several studies on
global food system have emphasized the new challenges and priorities
that agriculture has to face. As such, on one hand agriculture have
to face the increasing world food demand for meat and vegetables
and high-calorie meals; while, on the other hand, it would mitigate
the climate change and global warming thus reducing the global
environmental impacts. As a consequence the impact of agriculture
has doubtless direct and indirect effect on the environment.

The first one is closely correlated to the soil and place of
cultivation and it depends on the adoption of different farming
systems, such as for instance organic, integrated or conventional
agriculture. These different management systems in the European
Union are expressly regulated by ad hoc Regulations whereas
specific norms limit or inhibit, in any cases, the use of typology and
quantity of productive inputs. Each farming system, as reported by
a broad part of literature, may have different environmental impact
since productivity and yield are strictly depending on specific use of
different production factor such as: diesel fuel, human labour, water,
electricity, machinery, manure, fertilizers, pesticides, fungicides, fito-
regulators and herbicides. Nevertheless the organic agriculture seems
to have the highest economic and social sustainability performances,
while in terms of environmental sustainability not always studies
agree with the superiority of organic agriculture.

Furthermorein the environmental balance assessment any authors
have included other indicators as those linked to biodiversity and soil
quality of local ecosystems. It was also shown that the collective use
and shared management of natural resources represent in many cases

a viable alternative for more respectful of environmental balance;
particularly efficient in these terms seem to be the establishment of
productive activities of family farms in rural areas. Family farms are
generally more environmentally friendly since in many cases family
farm businesses represent a more sustainable form of management
if compared to intensive or industrial agriculture [1,2]. In this sense
cooperation among producers can contribute to a more sustainable
development, in many cases agricultural innovation among a wider
community of producers involved in sustainable practices can be
expanded through an interactive approach, leading to a collective
participation in problem solving [3].

Conversely the indirect impact of agriculture is correlated to
the ecosystem as a whole and it can be mainly ascribed to the green
house gas emissions. In this direction many efforts have been put into
analyze main drivers of global warming, and among these the main
responsible of the greenhouse gases emission, is the carbon dioxide
(CO,). In particular, CO, management seems to be the new challenge
of millennium. The need and methods to storage and reduce carbon
emissions constitutes a significant opportunity to offset carbon
balance in the atmosphere. As a fact agricultural soils, impoverished
of their original carbon stocks, possess a remarkable capacity to re-
absorb CO,.

Soil is considered the leading actor in the global carbon cycle
because it stores a triple amount of Carbon if compared to that
obtained by plant biomass and twice with respect to the atmosphere
[4,5] Although the carbon incorporation into the soil takes a long
time, especially if compared to the plant biomass or even more
than atmosphere, the organic matter stored in the soil is generally
considered more resistant to decaying and leaching. Since that the soil
organic matter accumulation depends on temporary environmental
conditions, agriculture can strongly contribute to the balance of many
biogeochemical component and as such that of carbon, confirming
its action as essential to mitigate human activities causing climate
changes.

The most appropriate management practices to increase carbon
uptake in agricultural soils vary locally, depending on agronomic,
environmental and socio-economic factors. Recent contributes
on strategies to increase the soil carbon fixation include the soil
restoration, the forests regeneration, no-tillage practices and
sustainable fertilization models (such as burying of crop residues),
the improving of pastures, the water conservation, the energy use
optimization [6] and the establishment of “carbon based” crops
alternatives to the traditional ones’. All these determinants could
be also an interesting possibility for farmers’ income through the
offer of differentiated and sustainable products, thus representing an
interesting growth outlook in the next future.
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Academic literature has clearly shown that sustainability of
productions has to be preserved along the whole supply chain “from
cradle to grave” [7], production cycle as well as packaging and
transports play a relevant role in the overall sustainability impact as
well in consumers’ perception.

Given CO, emission generated from human activities are
responsible for the current climate change [8] also the beliefs and the
role of consumers become equally important in limiting greenhouse
emissions. As a matter of fact consumers are increasing their
sensitivity towards environment issue. Economic literature on locally
food production, on organic products and sustainable approach
to the food consumption widely has pointed out this increasing
trend. Moreover, despite the current patterns of consumption and
production of agricultural and food products are little or poorly
sustainable from an environmental perspective [9-11], it has been
observed the clear willingness of consumers to purchase food
products that have positive impact on the environment. With respect
to the sustainable products, the attitudes towards these products
are positive but consumers’ intentions to buy are quite limited;
nevertheless young age consumers seem to be more involved in
sustainable food consumption [12]. According to recent studies,
young consumers show a growing attention towards products with
added carbon labels and, in many cases, they are willing to pay an
additional price for products labelled with low carbon emission.

The reduction of carbon emissions is a worldwide global challenge
and it represents the objective of many scientists that are trying to
modify the role of carbon, turning a problem into an opportunity.

Within this context the need for sustainable agriculture and
agro-food products has become a priority for many technologically
advanced countries. Even in food sectors not directly involved in the
fulfilment of the primary needs of the consumer, we are witnessing
a gradual change in producers and consumer’s choices. To face
the future challenges of farmers and food industries strategies a
multidisciplinary approach is required to be applied in the field.

In an increasingly challenging economic context the need to
improve the farm competitiveness has necessarily be conjugated to
the ecosystems’ needs. In this direction current policies of European
Union, through the Common Agricultural Policy, are pursuing the
objectives to ensure viable food production linked to a sustainable
use of natural resources, as well to act for the climate and contribute
to a balanced territorial development. The realization of this objective
requires the creation, sharing and application of new multi-level
knowledge, that include several actions such as: testing new crops
and cultivars, the introduction of new technologic processes linked
to major water use efficiency (adopting drip and sub-irrigation), the
adoption of agricultural practices that are less carbon intensive as well
the enhancement of agronomic productivity per unit consumption

of C-based. Equally important is the role played by policy makers
through the enhancement of new organizational capability and
motivation of farmers and, on the other hand, by encouraging the
consumers to increase their awareness toward foodstuff with a lower
ecological impact.

Finally the management of agricultural practices should be
addressed to optimize the use of soil, as a whole, and to reduce energy
and resources consumption, taking into account different agricultural
ecosystems from a holistic and multidisciplinary approach [6,13],
thus reinforcing the role of endogenous resources in combination
with public initiatives.
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