QUADRO INTERNAZIONALE_

Rural transformation, iINNovation
and sustainable agro-food

systems

The global challenge of feeding the growing population, while preserving the natural resource base in
the context of climate change, implies the need for profound transformation of agro-food systems. This
paper considers the changes in progress in rural areas, their multifaceted relationships with the cities,
as well as their implications for system-level innovation in driving sustainable rural transformation
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he global challenge of sat-

isfying the growing world

food demand and reduc-

ing poverty, while pre-
serving the natural resource base
of food production and facing the
climate change, is of unprecedent-
ed dimensions and nature. World
agriculture and food systems are
in fact called to play the protago-
nist role in achieving the Sustain-
able Development Goals (SDG),
primarily the SDG 2 “End hunger,
achieve food security and improved
nutrition, and promote sustainable
agriculture”, and the objectives of
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the Paris Agreement'. A profound
transformation is in other words
required to reposition the global
food and agriculture systems from
being an important driver (and a
victim at the same time) of envi-
ronmental degradation and climate
change to becoming a key contrib-
utor to the transition to sustain-
ability, increasing at the same time
the total food production and im-
proving the rural livelihoods [1].

This paper offers a contribution to
the analysis of the changes in prog-
ress in rural areas, their multifacet-
ed relationships with the cities, as

well as the challenges and oppor-
tunities offered by these changes
to small and medium agricultural
producers. The pivotal role of in-
novation in rural transformation
is discussed, including not only
the technology drivers, but also
organizational and social change.
Finally, the development of ana-
lytical frameworks and indicators
for agriculture and food systems,
key for orienting the innovation
processes in the desired direction,
multidimensional benchmarking
and programme monitoring, is ex-
amined.



Rural Transformation

Rural transformation occurs within
a broader context of economy-wide
structural transformation, which is
both caused by and affects agricul-
tural sector and is interlinked with
recent phenomena of rapid urban-
isation, dietary changes, food value
chain transformation and intensifi-
cation in farm technology [1].

Nowadays rural areas vary enor-
mously across different parts of the
world, and even within single coun-
tries according to the different types
of economic activities performed,
different levels of productivity and
value added, and different social and
environmental conditions. Urban-
isation is much more advanced in
developed countries, while the rural
population is still growing in de-
veloping countries. Even though in
some places economic development
and recent information revolution
have impacted positively the rural
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transformation process in bringing
prosperity and bridging the rural-
urban gap, in others, especially in
the global South, the inequalities
between rural and urban spaces
are widening, leading to negative
feedbacks on the transformation
process, which is impacted also by
climate change and/or processes

New Paradigm

of environmental degradation.
Rural transformation that resulted in
reinforcing the capacity of agro-food
systems to valorise specific territo-
rial resources and social relations of
proximity have shaped a new para-
digm on rural development, outlined
in a seminal OECD report?, which
is driving also a transition in rural
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policy approaches toward achieving
the SDGs (Table 1).

The new policy orientation adopts
a territorial approach shifting from
subsidy-based support to agriculture
toward investment-driven develop-
ment of rural territories. The root
principles of such an approach lie in
recognising that (1) rural areas vary
enormously across the world, but are
all over inextricably linked to cities,
regions and national contexts; (2)
governance is a key factor in suc-
cess or failure of rural development
projects; (3) environmental sustain-
ability is a pre-condition to inclusive
rural transformation; and (4) in dif-
ferent places agro-food systems are
embedded to a different degree in
territorial features and intimately
linked with other activities such as

tourism, nature conservation, in-
dustry, health care, education. Pol-
icy targets include reconfiguration
of the linkages between rural and
urban spaces, strengthening small-
scale farmers’ organisational ca-
pacities, diversifying rural economy,
promoting community mobilisation
to facilitate rural people’s access to
information, supporting collective
action so that rural people take own-
ership of their own development.

A central focus of such approaches
is on sustainable agriculture and
food systems. Fig. 1 displays main
drivers for food system transforma-
tion, which directly impact the rural
transformation processes, through
re-configuration of four relationship
axes between: 1) agriculture and the
environment, 2) actors of the food
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Fig.1 Main drivers for food system transformation across axes of change with environmental
relevance from the perspective of site-based sustainable diets (based on [1])
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value chain that connect production
and consumption 3) urban and rural
areas 4) food supply and food con-
sumption, i.e. the food environment.
Food systems can be reconfigured
by redesigning production, distribu-
tion and trade systems and promot-
ing responsible food consumption
patterns so as to assure desired out-
comes along all four axes. In order to
achieve these results, it is necessary
to create an enabling environment,
which comprises cultural and be-
havioural aspects, tacit and explicit
norms and standards for knowledge
creation, use and diffusion, private
and public policies, institutions and
governance mechanisms.

The role of innovation

In order to drive inclusive and sus-
tainable rural transformation it is
necessary to create favorable condi-
tions for innovation, facilitating the
generation of new knowledge and ef-
fectively translating new and existing
knowledge into appropriate use [1].

At present, the prevailing approach
in food and agricultural research and
innovation is reductionist, charac-
terized by fragmentation of academ-
ic disciplines, tendency to overspe-
cialization and focus on only single
phases or issues along the food chain
at a time. However, sustainable rural
transformation cannot be described
or planned using exclusively linear
functions, while neglecting multiple
interdependencies and interrelations
among food chain actors, supply and
consumption, urban and rural areas
as well as agriculture and the envi-
ronment (see Fig. 1). The complex
and dynamic nature of food and
agricultural systems and the mul-
tifaceted rural-urban interrelation-
ships require the adoption of a more
systemic thinking. The systemic ap-



proach (i) integrates different disci-
plines and perspectives; (ii) does not
single out the system’s components
but studies the complex interplay
among them; (iii) consolidates lo-
cal, traditional and formal scientific
knowledge; and (iv) considers pro-
duction systems together with their
determinants, from ecosystems and
natural resources to food chains and
market drivers [2]. The impressive
advances of information and com-
munication technologies (ITCs) and
artificial intelligence allow for the
gathering, systematization, analysis,
and sharing of large amounts of data
and therefore can offer substantive
contributions to govern complexity.
However, system thinking goes be-
yond data management and requires
a mindset change, conceiving inno-
vation at level of the entire food sys-
tem that affects also the enabling en-
vironment (Fig. 1) and its capacities
in driving sustainable rural transfor-
mation processes. In particular, this
implies 1) new investment models
in research and innovation, 2) new
networking models for innovation
adoption, and 3) new analytic tools
and indicator systems in facilitating
collaborative design and evaluation
of innovation at food system level in
order to orient the innovation pro-
cess towards sustainability.

Investments in research and innova-
tion

Regardless of the widely recognized
importance of innovation for ru-
ral transformation, during the last
decades of the XX century public
expenditure in agriculture research
and development suffered at global
level from a severe decline. This
global tendency was present also in
Italy, where public expenditure in
agricultural research diminished by
an average annual rate of 1.2% in the

‘90s [3]. This trend seems to be now
inverted, as global public spending
increased by an average of 3.1% dur-
ing the first decade of XXI century,
but this increase can be largely at-
tributed to a handful of emerging
economies. Investments in agricul-
tural research and innovation need
time before giving returns. Insuf-
ficient, instable, and unpredictable
investments can therefore bar inno-
vation process.

The decline of public agricultural re-
search spending is accompanied by a
rapid growth of private investments,
which increased from 5.1 billion
$ in 1990 to 15.6 billion $ in 2014.
While in the ‘90s private invest-
ments were concentrated in research
for farm machinery, agrochemicals
and fertilizers, and animal health,
nutrition and genetics, at present
private investments in research for
crop seeds and biotechnology be-
came predominant. Investments for
research in the food industry come
virtually only from the private sec-
tor. Privately funded research is fo-
cused on commodities, where large
markets for agricultural inputs can
potentially compensate high, long-
term research investments. Private
sector research depends to a large
extent on using knowledge, methods
and technologies developed in the
public sector. Private sector cannot
therefore replace public agricultural
research, which is called to cover not
only the upstream science, but also
the less commercially attractive in-
novation fields, including agricultur-
al sustainability. Public and private
agricultural research sectors are in
this perspective becoming highly in-
terdependent, and in order to be able
to drive the transformation process
into the desired directions, it is nec-
essary to achieve their complemen-
tarity. Furthermore, many public
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policies affecting food (agricultural,
environmental, food and consump-
tion, trade, territorial cohesion, etc.)
need to be integrated, as fragmenta-
tion of public funding is one of the
most important hurdles to system-
level innovation [4].

Networking models for research and
innovation

Bridging the growing divide be-
tween the knowledge generated by
public sector research programs
and its acceptance and adoption by
end-users, requires enhanced col-
laboration between research-pro-
viders and the general public. Inap-
propriateness of new technology,
for instance because it addresses
problems that are not perceived by
users, has been indicated as a more
common cause of non-adoption
than inappropriateness of transfer
mechanisms. Collaboration between
researchers and users should there-
fore start from co-design of research
projects and its objectives and cul-
minate in farmers’ direct involve-
ment in validation and economic
assessment of new technologies.
The complexity of rural transfor-
mation requires a rethinking of the
way knowledge is transformed into
economic, social and environmental
value, passing from linear technol-
ogy transfer models to the Agricul-
tural Innovation System (AIS) per-
spective. Innovation of agricultural
and food systems is, in other words,
the outcome of networks of actors
that bring existing or new prod-
ucts, processes, and forms of orga-
nization into social and economic
use. AIS actors can be positioned
in three main groups: research and
education; business and enterprises,
including farmers and their asso-
ciations; and bridging institutions,
including extension services, other
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brokering agencies, and contractual
arrangements. Supporting policies
and institutions (formal and infor-
mal), which inform the interaction
between these actors, shape the forth
component or ‘enabling environ-
ment, on which the three former
components are embedded. Accord-
ing to this perspective, innovation
is more the outcome of the network
by which organizations or individu-
als engage with each other than the
result of quality and excellence of
the single components of the sys-
tem. Conventional actors (research
and extension) in agricultural de-
velopment play an important role
in agricultural innovation, but their
services are to be reconsidered in re-
lation to the roles of the other actors
that interact within dynamic net-
works. The enabling environment
plays a prominent role in unleashing
the potential of innovation. In that
respect the capacity of AIS actors
to engage in strategic and political
decision-making processes assumes
a paramount importance. According
to the AIS perspective, innovation
takes place at different scales, from
micro-scale (i.e. the individual farm
or farmer group) to meso-scale,
when an entire sector or value chain
is implicated, to macro-scale when
the economy of an entire territory is
affected. If it is true that changes at
macro or meso levels have implica-
tions across the entire system, affect-
ing also the micro level, it is also true
that system’s behaviours may change
as a result of behaviour modifica-
tions at individual level.

Tools for co-designing and evaluating
innovation in agricultural and food
systems

The implementation of inclusive
models for innovation management
can employ tools, which support
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Fig.2 Linking values with formally defined indicators [’]

communication between stakehold-
ers and allow for systematic manage-
ment of the existing and newly creat-
ed knowledge within the respective
networks of actors. In this regard,
appropriate analytical frameworks
and indicators, which allow for co-
designing system-level innovation
and assess whether they drive rural
transformation processes in the de-
sired direction, become fundamen-
tal.

While an appropriate theoretical
framework to adequately address
the innovation needs in the context
of sustainable rural transformation
is only at its initial stage of develop-
ment (fi. [5] and [6]), in practice
there are many innovation initia-
tives which claim to be sustainable
by making reference to different
types of indicator systems, volun-
tary certification schemes or other
market-oriented instruments. Such
information-based tools, make ref-
erence to their built-in conceptual-
izations and theoretical frameworks
built around particular values and
normative propositions of what is
sustainable food (Fig. 2). At pres-
ent, the most popular tools of this
kind, are those based on Life Cycle

Thinking (LCT), structured around
Life Cycle Assessment (LCA) meth-
odology by extending it in various
ways as to adjust the design and as-
sessment to food and agriculture
systems or extending it to meso or
macro scale (covering economic ac-
tivities within administrative territo-
rial units). LCT-based frameworks
and tools allow for systematic rep-
resentation, analysis and assessment
of food chains, but they are able to
support systemic analysis only for
specific types of food systems, which
are consistent with the underlying
assumptions and value-propositions
upon which LCT-thinking is con-
sistently constructed. Furthermore,
the LCA-based indicators are use-
ful tools when related to efficiency
or demand-restraint perspectives
(Fig. 2), both of which focus on in-
novation at level of single system
components at supply or consump-
tion sides, while their usefulness in
considering system-level innovation
is questionable.

Conclusions

The new policy paradigm for rural
development recognizes that ter-



ritorial differences could result in
different trajectories for sustainable
development, which at level of tools
could not necessarily lead to identi-
cal conceptualizations of sustainabil-
ity principles for all rural territories
across the world, or even within the
boundaries of single countries.

In order to deliver information tools

which are useful in the collaborative
design and assessment of innovation
capable of triggering sustainable ru-
ral transformation processes, it is of
fundamental importance developing
sound theoretical frameworks and
conceptualizations which allow for
(a) shifting the focus of analysis from
value-chain/sector-based approach-

es to integrated landscape approach-
es targeting the whole economy of
a territory, and (b) collective reflec-
tion on values that determine what
is considered a sustainable food and
agriculture system for a specific ter-
ritorial context and its relations with
other territories within the world
economy.

http://unfccc.int/paris_agreement/items/9485.php
2 Adapted from OECD (2016), “The New Rural Paradigm: Policies and Governance”, OECD, Paris, http://www.oecd.org/cfe/regional-
policy/thenewruralparadigmpoliciesandgovernance.htm
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