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The third part of this edition of Mediterra looks at a subject that is rarely discussed,
even though it is a crucial one: wasted knowledge and human resources. It asserts
that a substantial body of knowledge exists throughout the world, that new knowl-
edge is constantly being generated, and that one of the accelerators of development
lies in our collective capacity to ensure a better fit between knowledge that is available
or being developed to the needs of people, especially the most disadvantaged, who
are themselves a source of knowledge, although their capacities are currently
undervalued.

This chapter focuses on the way in which food and agricultural knowhow have been
accumulated historically, over time. It shows how the scientific process has acceler-
ated the development of knowledge and its mobilization to drive technical progress,
and how the industrialization of agriculture and food systems, coupled with the
globalization of trade, have produced imbalances that now threaten some traditional
knowledge.

Exploring such cognitive dimensions is essential. Indeed, rediscovering, safeguarding
and mobilizing empirical local knowledge, combined with scientific knowhow in
new systems of knowledge and innovation, is — together with the implementation
of inclusive policies — currently one of the most effective and important levers for
reducing inequalities and unemployment, especially among young people, consoli-
dating a dynamic for rural and agricultural development that can respond to the
many challenges of our time.

The slow generation of food and agricultural
knowledge

Reserves of global agricultural knowledge now constitute an irreplacable human
patrimony. Since time immemorial, food and civilization have gone hand in hand.
Food systems have progressively improved and become more secure as a result of
opening up to new knowledge. The invention of agriculture in Neolithic times,
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10,000 years ago, starting in a few locations especially in the Middle East, combined
with the population growth of the human species and its sedentarization, was the
fruit of a long and slow process of accumulating knowledge based on observing the
morphology and biology of harvested plants (especially cereals and legumes), whose
grains were used for human consumption before gradually being used as seeds. The
beginnings of livestock rearing also display evidence of extensive knowledge of the
biology of certain wild species, their behaviour and the quality of their products
(meat, milk, hides), with a view to their domestication.

Human ingenuity has enabled almost all land-based ecosystems (with the exception
of the most extreme ones, such as those of the poles or very high mountains) to be
exploited through the adoption of adapted forms of agriculture and livestock keeping.
Down the centuries, a massive reserve of food and agricultural knowhow has been
amassed, as a result of long-term observation of natural environments and ecological
mechanisms conducive to agriculture and livestock rearing. Today, there is much
talk of ecological knowledge, at the heart of agricultural and livestock practices,
revealing a detailed knowledge of biodiversity and of balances within ecosystems.

Very early on, trade in agricultural products over long distances led to an exchange
of knowledge between different regions of the world. Consider the Mediterranean
Bronze Age (second millennium B.C.), with its documented trade in agricultural
products between civilizations from the Minoan, then Mycenaean periods in Greece,
the Hittite Empire based in Anatolia, Egypt and the countries of the Levant. Later,
in the Middle Ages, via the Crusades or the gardens of Muslim horticulturists in
Andalusia or Sicily, a number of species were transferred from the Middle East to
Europe, among them rice, cotton, buckwheat, sugarcane, mulberry tree, silkworms,
asparagus, lettuce, aubergines, melons, squash, pears, plums and peaches.

Since Neolithic times, the history of food and agriculture has been punctuated by
periods of acceleration that may be termed agricultural revolutions, separated by
long periods, not of immobility, but of transition, during which the way was paved
for the next revolution. Marcel Mazoyer and Laurence Roudart (1997) have carefully
analysed the different agrarian systems through the ages: the slash-and-burn of for-
ested areas and post-forest savannah systems, hydraulic farming systems (Mesopo-
tamia, Nile Valley), mountain farming systems (e.g. the Inca system), fallow systems
and animal-drawn cultivation from the temperate regions of Mediterranean antiq-
uity, fallow systems and heavy animal-drawn cultivation of the Middle Ages in north-
west Europe, the end of fallowing in temperate regions during more modern times
(from the 16™ to 19" centuries), the development of mechanization linked to the
industrial revolution in wealthy regions during the 19" century, and finally, the agri-
cultural revolution of the 20™ century, with the motorization of agriculture and
intensive use of synthetic inputs (fertilizer, phytosanitary products).

Each of these revolutions marked the appearance of different forms of agriculture
and the mobilization of new knowledge to develop techniques whose dissemination
depended on social and economic changes affecting society as a whole, including
those outside the agriculture sector. So the spread of mechanization from the
19" century onwards, mainly in Europe and North America, followed later by that
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of motorization, was driven by the energy revolution (hydraulics, steam engines),
which was itself at the heart of the industrial revolution in these parts of the world.
From then on, agricultural and industrial knowledge became inextricably linked and
developed in tandem: industry required a growing volume of agricultural products
for its textile and sugar mills, etc., and agriculture very quickly modernized, in
keeping with the rapid pace set by progress in the mechanical (motorization) and
chemical industries (fertilizer, phytosanitary products). Triumphant science lent a
uniform and homogeneous flavour to the knowledge of that time, with the effect of
accelerating technological progress. The industrialization of European and North
American economies, linked with the rural exodus in Europe, led to a return to
larger farm sizes which, together with technical progress, generated substantial gains
in productivity.

Today, we are witnessing a new agricultural revolution, with our societies entering
the bio-economy era, when biomass has become a raw material for cutting-edge
industries (materials, fuels, green chemistry), within agri-food systems that are
demanding more and more knowledge. Globally, an essential feature of agriculture
is its heterogeneity, with a wide divergence between the different types of farming
systems. After decolonization and independence, agricultural industrialization
mainly occurred in the wealthy western economies, with very little taking place in
tropical countries. African agriculture remained largely based on hand tools with, in
some places, use of animal traction. This small-scale family farming, which used
little in the way of inputs, constituted a precious reservoir of local ecological knowl-
edge. It continues to offer capacities for adaptation and a degree of flexibility not
seen in the industrial agricultural sector. Such factors are an asset, given the disad-
vantages and the extreme vulnerability of industrial agricultural systems faced with
the challenges of climate change, natural resource destruction (soils, biodiversity)
and increasingly scarce water resources. For this reason, the growing fragility of
small-scale household agriculture — which, despite still showing some signs of vitality,
finds it difficult to compete with industrial agriculture within the globalized economy
— coupled with the erosion of local agroecological knowledge, is a grave cause for
concern. It is crucial to combat this trend towards wastage, which is threatening the
diversity of farming systems and their sustainability.

Threats to knowledge linked to traditional
and sustainable practices

Different types of agriculture

The advent of industrialized agriculture coupled with increasingly globalized markets
poses the question of how to conserve and ensure the survival of local knowledge
that is often generated by family farming. This sector’s ability to adapt to local
conditions offers a reservoir of sometimes ancient knowledge, enriched through
trade and migration, which it is critical to safeguard and shape to suit development
in the world. Rather than setting industrialized agriculture and household farming
in opposition against each other, this is a question of respect for diversity based on
sustainability. The major difference between these two types of agricultural
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production lies in the fact that industrialized agriculture relies on a salaried labour
force with almost all the output destined for market, while family farming, rather
than a production model is, strictly speaking, the expression of a lifestyle.

Although difficult to define due to its diversity, family farming can be described as “a
means of organizing agricultural, forestry, fisheries, pastoral and aquaculture produc-
tion which is managed and operated by a family and predominantly reliant on family
labour, including both women’s and men’s.? Family farming has an important socio-
economic, environmental and cultural role.”. Despite their predominance — more
than 513 million farms out of a total 570 million are family-run, accounting for 80%
of the value of global food production (FAO, 2014b) — family farms are often con-
sidered as archaic systems destined to die out or even as competiton to be eliminated,
depending on the context and the agricultural historical backgournd against which
they are set. In the Middle East and North Africa, they account for 85% of all farms,
and 40% of the region’s population is made up of rural communities whose livelihoods
are directly or indirectly linked to agriculture, mainly of the family variety. At the
same time, it is important to stress that the vast majority of the region’s people living
in poverty are family farmers. Women play a predominant role in this type of agri-
culture. In developing countries, they make up 43% of the agricultural labour force,
producing a very large share of global food crops. Yet they have nothing like the same
access to productive resources as their male counterparts (FAO, 2010-2011).

According to the 2010 agricultural census, family farms in southern Europe dominate
both in numbers (12.2 million farms accounting for 97% of all farms) and agricul-
tural labour (86.2% of the regular agricultural workforce). For their part, non-family
production methods linked to global markets have emerged under the influence of
four main phenomena: financialization, urbanization, the globalization of trade and
the development of marketing standards.

Family and non-family production models have, over time, either drawn closer
together in a complementary manner, or moved into competiton with each other,
especially on the issue of access to land. The diversity of the links between the two
types of farming underscores the diversity of situations. Meanwhile, political choices
determine the development of this or that type of production format (Marzin et al.,
2014). The dual nature of agricultural systems can be seen in the Mediterranean —
in the Middle East and North Africa just as in southern Europe. Family farms dom-
inate in terms of numbers, while the large “industrial” farms (Hervieu and Purseigle,
2013) dominate in terms of cultivated surface area. Family farms tend to produce
for household consumption, unlike the big modern farms, which supply food prod-
ucts to national and international markets. Such duality is the result of political
agricultural choices in favour of developing modern large-scale farms, with a ten-
dency to uniformize knowledge, at the expense of local knowhow.

The diversity of family farms reflects that of the natural environments in which they
are located. They contribute in differing degrees to the management of ecological
and social systems, in so doing adapting to local constraints while making the best

1 - According to the international steering committee set up for the International Year of Family Farming in 2014.
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possible use of available resources (Feintrenie and Affholder, 2014). The territories
and land are their foundations. According to Max Weber, family farms have taken
on growing significance due to increased market access linked to the proximity of
towns. Despite a global trend towards agricultural industrialization, these small farms
continue to survive. There are a number of factors behind this resisilience, partic-
ularly their capacity to integrate into markets, responding to growing local demand
for food.

Family farms also endure thanks to the economies of scale that they achieve when
small-scale producers group themselves into efficient professional organizations and
invest in the downstream sector of the supply chain. In this way, they can express
their full potential, both as a modern production model and as a reservoir of local
knowledge. By assuring their integration both upstream and downstream of pro-
duction, these professional agricultural organizations enable farmers to collectively
overcome the challenges that each of them faces, namely the globalization of food
systems, the effects of climate change and poor access to financial services, markets
and production resources. In so doing, they compensate for the incapacity of policies
to respond to their specific needs.

In the Mediterranean, as in all regions of the world, autonomous producer organ-
izations and the common projects that they develop need support, so that they can
maintain their place in increasingly complex food systems. By strengthening their
economic power, efficiency and autonomy, family farmers who are organized into
groups can acquire political weight and participate effectively in the decision-making
process. For this reason, they do not just need support in strengthening their organ-
izational capacities, but also a supportive institutional, legislative and policy frame-
work, so that their organizations can develop autonomously, in the best conditions
possible.

Ecological knowledge linked to fisheries and aquaculture

According to the latest report on the State of World Fisheries and Aquaculture,
fisheries, and particularly small-scale fishing and aquaculture, make a significant
contribution to eradicating hunger, promoting health and reducing poverty in the
world. Global fish consumption is undergoing unprecedented growth. This sector
also generates wealth by creating jobs at a rate that exceeds that of the world’s
population. Tens of millions of people earn their livelihood from fisheries and
aquaculture, providing food for hundreds of millions of others. Between 10
and 12% of the world’s population is dependent on the sector for their livelihoods.
According to FAO (2014), the sector mobilizes 4.4% of the 1.3 billion people
active in the global agricultural sector (compared with 2.7% in 1990). In 2012,
women accounted for more than 15% of people working directly in primary fish-
eries operations.

Fisheries and aquaculture do not have a purely economic contribution to make.
They provide social and environmental benefits, offering a source of sustainable
prosperity in the process. Like family farming, small-scale fishing is particular for
its social dimension and its concern for environmental balance. As a result, it too
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is a source of ecological knowledge. With the aim of conserving ecosystems and local
traditional knowledge, FAO is promoting sustainable socio-economic management
of aquatic resources through an initiative for blue growth. Such management is
centred on capture fisheries, aquaculture, ecosystem services and trade and social
protection for coastal communities. The initiative seeks a balance between the
demand for growth and the need for conservation, but also between industrial and
small-scale fisheries and aquaculture. This is an integrated approach that links all
stakeholders, the ultimate goal being that of meeting the needs of communities of
fishers and fish farmers and their organizations, giving civil society organizations
and public authorities greater scope for action by strengthening their capacities to
improve the institutional environment.

Small-scale fishing helps to reduce poverty and increases food security worldwide.
In order to foster the efforts of vulnerable communities of small-scale fishers and
protect their livelihoods, FAO has actively supported the development of voluntary
guidelines aimed at ensuring the sustainability of small-scale fishing. It is encour-
aging and supporting various public and private actors in implementing the guide-
lines on responsible governance of tenure of land, fisheries and forests in the context
of national food security, by raising awareness among different stakeholders and
promoting dialogue between them. CIHEAM is backing this effort.

Erosion of knowledge about food

The lowering of transport costs and dissemination of food conservation technologies
— core components of globalization — are gradually putting an end to the era of food
as a “total social fact” (Mauss, 1950). Fundamentally, dietary practices are a reflection
of societies and their place in their natural environment, with the preparation of
food ensuring the link between nature and culture (Levi-Strauss, 1968). In many
parts of the world, a significant share of food is still made up of locally produced
resources and reflects a social order, right up to the setting out of meals. Dietary
practices are charged with symbols, marked by religious injunctions (taboos, bans
or festive meals). People who travel can witness the huge diversity of eating habits
that there are on the planet. Communities often accept monotonous diets, when
they do not have to deal with alternating periods of food abundance and scarcity,
or even famine. As already observed, there have always been exchanges between the
world’s different cuisines, amid the acclimatization of exotic plants or animals (in
the time of the Crusades, the Age of Discovery, etc.), but these exchanges were rare
and extremely slow. They have not destabilized the original template of local diets,
but they have enriched these by offering new possibilities.

For the past 150 years, the agri-food industry has offered a growing proportion of
the world’s population a range of food options that would previously have been
unthinkable. In recent decades, this trend has accelerated, with the advent of low-cost
new foods that are easy to prepare. This has gone hand-in-hand with the implosion
of former lifestyles, starting in the West in the 19 century and since spreading much
further afield. Part of the food we eat is now produced and distributed on a global
scale, based on principles that respect industrial norms (standardization of products,
sanitary, process and distribution standards). The former situation, characterized by
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much dietary uniformity at local level and strong diversity at global level, has been
replaced by a reverse scenario, with diversification of dietary options at individual
level and uniformity at global level (Rasse and Debos, 2006). Growing urbanization
is helping to drive a massive market of more than 4 billion consumers, which needs
to be supplied on a daily basis. Cooking is becoming industrial and technological,
impairing the value of local culinary knowhow.

Of course, in this confrontation between uniformization and dietary variation, some
forms of resistance persist or emerge. The proliferation of fast food outlets open
around the clock has not stopped restaurants from offering typical dishes at set
times. The tradition remains of family and festive meals. Dietary practices observed
during the period of Ramadan have regained ground during the past decade. Symbols
of quality that link products and locations (AOC, PDO, IGP) are growing in number.
Alternative agri-food circuits are developing (fairtrade, short supply circuits, com-
munity-supported agriculture [CSA]). French gastronomy and the Mediterranean
diet have been included in the world heritage by UNESCO.

However, it must be said that these forms of resistance only involve a few niche
sectors, which are often linked to high purchasing power. In Africa, food globaliza-
tion has not yet suppressed local practices. It has not, for example, eliminated attiéké
from Abijan, thiéboudienne from Dakar or ndolé from Douala. But the overall trend
is towards uniformization. In supermarkets, 20% of the best-selling products alone
account for 80% of food product sales. Hard discount stores, which are proving
increasingly attractive to European consumers, only offer 10% of products sold in
supermarkets (Rasse and Debos, 2006). For poor communities, wherever they may
be, consuming globally, mass produced industrial food means exposing themselves
to the risks of becoming overweight and obese. According to WHO, levels of obesity
in the world doubled between 1980 and 2008, by which time there were 500 million
obese adults (11%), 1.4 billion overweight adults (35%) and 44 million overweight
children (6.7%). By 2030, the number of overweight adults is expected to reach
3.3 billion. Mediterranean countries have not been spared from this phenomenon.
For example, in Egypt, three-quarters of women are overweight and one-third of
children suffer from stunted growth, while child malnutrition has started rising again
since 2003 (Al-Riffai, 2015). "Food modernization" is constantly advancing in Algeria,
especially among young urban people, both men and women, with a regular increase
in consumption levels of industrial foodtsuffs: bakery products, fizzy drinks, sweets,
fried food and milk-based desserts. Also evident is the increased popularity of fast
food chains — some of them local — a growing tendency to snack between meals and
a reduction in the time allotted each day to meals and cooking (Chikhi and Padilla,
2014).

Wasted human resources

We live in a world which, while producing greater and greater wealth, continues to
generate more and more socio-economic inequalities. These affect entire segments
of society, which are marginalized, or even excluded from the development process.
As a result, social and economic exclusion have become chronic. The majority of
the world’s poor live in rural areas and depend on agriculture for their livelihoods.
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Socio-economic exclusion translates into growing numbers of job seekers and lack
of education, but also inadequate participation in the process of policy development
and implementation. It is critical to invest in education programmes for young
people, reinstate reasoned agricultural approaches based on the preservation of res-
ervoirs of local knowledge and promote policies of co-construction designed to
combat wastage of human resources.

This unequal distribution of wealth also raises the issue of jobs in the world. The
number of job seekers rose to 204 million in 2015 (5.9% of the world’s active pop-
ulation), with an additional 30 million since the crisis of 2008. According to World
Employment and Social Outlook — Trends 2015 published by the International Labour
Organization (ILO), this figure will continue rising to reach 212 million in 2019
(ILO, 2015b): “Unemployment will continue to rise in the coming years, as the
global economy has entered a new period combining slower growth, widening
inequalities and turbulence.” (ILO, 2015b). Income disparities are set to increase,
with 10% of the richest people earning between 30 and 40% of total global revenue
and 10% of the poorest earning between 2 and 7% of this revenue. While the job
situation has improved in the United States of America and Japan, unemployment
continues to be widespread in a number of advanced economies, especially in Europe.
Three-quarters of vulnerable employment® worldwide is concentrated in South Asia
and sub-Saharan Africa. This latter region has failed to take advantage of economic
growth to create sufficient jobs. In some parts of Latin America and the Caribbean,
job prospects have deteriorated. Likewise, the employment situation remains very
negative in the Mediterranean, especially in Arab countries and southern Europe.

The forecast for this highly uncertain scenario is that youth will be particularly
affected by the crisis. After a period of rapid progress between 2007 and 2010, the
global rate of youth unemployment stabilized at 13% between 2012 and 2014, and
will probably stay the same for the period 2015-2019°. Among the world’s regions,
the Middle East and North Africa has the highest rates of youth unemployment,
which were as much as 28.2% and 30.5% respectively in 2014, a situation that has
affected one in four members of the labour force since 1991 (ILO, 2015a). These
figures are considerably higher than the global average. Young women face even
greater difficulties, with a labour force participation rate of 25% in the region, beating
even the record of the world’s lowest employment rate. There can be no doubt that
this scourge represents a waste of human resources that is without precedent.

While all regions of the world show a fall in the number of poor workers, or those
in vulnerable jobs, it is unacceptable that nearly half of the world’s working people
are still without access to basic products and services and decent work. The situation
for women’s employment raises the issue of gender equality, with all the socio-
economic consequences that this implies. As has already been seen, this global trend

2 - According to the Guide to the new Millennium Development Goals Employment Indicators published by the ILO in
2009, vulnerable employment is a new metric that measures the number of people working in relatively precarious
conditions due to their employment situation. Two types of status are considered as “vulnerable”: unpaid family
workers and the self-employed, for they are less likely to have formal employment, generally have less access to social
advantages or social protection programmes and are more exposed to economic cycles.

3 - Global and regional estimates are based on a definiton of young as those under 24 years of age.
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towards greater inequalities, which affect both rural and urban areas, is partly due
to the employment crisis and has the effect of increasing the risk of social instability,
which is particularly acute in countries and regions such as the Mediterranean, where
youth unemployment is either high or rising.

This tendancy towards wasted and under-utilized human capital (a combination of
varied intangible elements that include experience, knowhow, skills and creativity)
calls for responses that place individuals at the centre of development programmes
(Sullivan, 2000). Rural areas, where the highest poverty rates are concentrated, must
be moved higher up the agenda once more, and this is the thinking behind the new
Sustaimable Development Goals (SDG). Rural dwellers, farmers, livestock keepers,
fishers, foresters and their organizations are capable of innovation and finding local
solutions that will allow them to adapt to all kinds of changes. One response to this
job crisis is to ensure the best possible conditions for rural areas, so that they can
once again take their place as engines for social and economic development. Reha-
bilitating sustainable and reasoned agricultural approaches, in which family farming
is a source of provision, can help rural communities, especially the young, to earn
a living on their own home ground. Massive investment in this sector, particularly
in small-scale family farming with the aim of creating productive employment, rep-
resents an effective strategy for combating growing inequalities.

The fight against wasted human capital also involves safeguarding and developing
new knowhow, defined as a wealth of knowledge that is constantly evolving. It is
important to work to establish a balance between documenting existing knowledge
and creating new knowledge. Rural areas are reservoirs of considerable knowledge,
and there is an urgent need to make this known and to share it, in order to protect
it. While the importance of such knowledge may seem evident, attention has only
been paid to this issue fairly recently. In 1996, Anne Stuart (1996) spoke of the
transition from an industrial economy to a knowledge-based economy. But, as the
OECD observes, when speaking of the knowledge-based economy, it is only in recent
years that its growing importance has been acknowledged. Knowledge has now been
recognized as a driver of productivity and economic growth.

Towards new knowledge systems
and inclusive policies

A new knowledge system
based on agricultural innovations

At the beginning of this chapter we mentioned that the accumulation, transmission
and exchange of knowledge has always been at the core of agricultural practice and
the development of production systems. Scientific progress, which was one of the
causes of the industrial revolution, has opened the way for the industrialization of
agriculture and the development of a food industry, and has shaped the current
globalized food system. Gradually, but with increasing intensity, technical advances
in agriculture are being developed in laboratories, and centres of research and exper-
imentation, which are public or, more and more often, private. These centres of
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knowledge and economic power have systematically offered technological packages
whose adoption has rapidly become a prerequisite for strong economic performance
on the part of farmers, and their survival in the face of global competition. The
source of agricultural knowledge has therefore progressively eluded farmers, who
have become receivers of technologies designed by others and delivery agents in an
economic order dominated by the agri-food industries, which are becoming ever
more concentrated and powerful. In Europe and the United States of America, the
industrialization of food and agriculture has received massive state backing (subsidies
and tariff protection, but also training, technical and economic support for farmers)
which, after the Second World War, helped to shape an efficient, industrialized
agriculture sector, but one that is of declining demographic importance as the rural
exodus becomes more and more acute, and land is concentrated in fewer and fewer

hands.

The same is not the case in tropical areas of Africa, where scientific progress has
only served to modernize cash crop production dominated by the interests of mainly
English and French colonial powers. As a result, the vast majority of the world’s
farmers have been sidelined by science-based technical progress, either because the
discoveries could not be applied to agriculture due to particular material conditions
(soils, climate, infrastructures, etc.), or because the economic conditions of small-
scale subsistence farming, which is predominant in tropical areas, would not allow
advances to be implemented (investment capacity, terms of trade and unfavourable
price relationships, etc.). Following independence in Africa, development gaps
between the old colonial powers and their former colonies led to worldwide demand
for a new, less unequal economic order. While the socialist camp gave priority to
giving the state back control of means of production and, more specifically, land
reform, major investments and training for farmers, the liberal camp focused more
on the notion of take-off, outlined by the linear development theory drawn up by
American economist Walt Whitman Rostow (1960). The Bretton Woods institutions
(MFIL, World Bank) were tasked with giving financial support to this vision, in which
economies were designed to progress in stages.

In the case of the agriculture of poor tropical countries, the linear development
theories took the form of a notion that the accumulated delay could be countered
by setting up a chain of top-down linear knowedge, linking science and its discoveries
to farmers, along which the knowledge needed for development would be trans-
mitted at an accelerated rate. Technical packages designed by international agro-
nomic research and adapted to tropical conditions were disseminated by public
extension agents, whose job it was to convince farmers to use them. This training
and visit method, which was formalized by Daniel Benor in 1977, was widely imple-
mented in the 1970s and at the start of the 1980s. It went hand-in-hand with what
was known as the Green Revolution and contributed to a marked increase in agri-
cultural production and greater food security. But such progress was restricted to
tropical agricultural areas with the best resources, particularly those with irrigation
or heavy rainfall in East and Southeast Asia and Latin America. Elsewhere, and
especially in Africa, the revolution was virtually non-existent. In places where it was
implemented, it accelerated social differentiation, concentration of land and the rural
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exodus, or the impoverishment of small-scale farmers without the means to invest
in new technical packages. But the main obstacle that prevented a wider rollout of
the Green Revolution began to make itself felt as the years progressed: the extension
systems called for by the Benor method, which required an army of agents, quickly
became a consierable drain on state budgets, especially towards the end of the 1970s,
when the world entered a phase of structural adjustment and the dismantling of
public services. The big financial institutions that had helped to fund these systems
called on governments to make drastic spending cuts in exchange for budget support
to reduce their public deficit. The Green Revolution was over and small-scale farmers
in tropical areas found themselves on their own, faced with the challenges posed by
globalization and international competition.

The inadequacies of the Green Revolution and the failure of extension systems in
tropical areas on the one hand, and the excesses agricultural industrialization in rich
countries on the other, challenged the idea of technical progress driven by science
and transmitted to farmers through top-down knowledge chains. The notion of
technical progress was replaced by one of innovation, which once again positioned
economic actors at centre stage: the question was no longer how to transfer the
results of science to users, but how farmers and entrepreneurs could themselves
promote change and innovation. This was the approach developed by FAO with its
Farmer Field Schools, which, through a trial-based system, helps small-scale farmers
to gain a better understanding of how things work. The initiative enables them to
jointly identify problems, find solutions and develop common strategies for change.
However, experience shows that this community of small-scale producers needs the
active engagement of all its members, through shared values and full backing for a
common mission, which generates mutual benefits that are equitably distributed
(Herbel et al., 2012).

Since then, there has been a renewed appreciation of the value of empirical knowl-
edge and farmers’practices, since innovation can only be effective if it is grafted on
to knowledge. As a result, new types of knowledge and innovation systems have been
developed, combining both the empirical knowhow of practitioners and the scientific
knowledge of researchers. At the same time, the need to protect natural resources,
adapt to climate change and combat inequalities calls into question the scientific
gains of the past few decades, which focused more on the intensive exploitation of
resources and the creation of artificial environments. Henceforth, traditional knowl-
edge, or rather ecological knowledge accumulated by farmers over time, was seen as
an irreplaceable asset for the development of an alternative type of agriculture, one
that respects the equilibrium within agroecosystems and provides opportunities for
decent work. Social innovation, based on values of solidarity, equity and emancipa-
tion, has become firmly established as an urgent necessity. The notion of strength-
ening capacities has tended to replace the more top-down ones of instruction or
extension: knowledge transfer has given way to knowledge sharing. The role of the
knowledge broker has become central. New knowledge and innovation systems bring
together, on an equal footing, grassroots practitioners (farmers or entrepreneurs),
researchers and knowledge brokers around common projects, where everyone’s inter-
ests are served. The idea is not to blur the lines between the different trades, but to
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ensure that each of these can be carried out, drawing on the skills and achievements
of others. Only in this way can there be a rapid flowering of sustainable and effective
innovation, including social and organizational innovation, that will correct
disparities.

It is interesting to note that the European Commission has set itself the objective of
launching knowledge and innovation systems within the European Union that
answer these criteria, through a pioneering initiative called the European Innovation
Partnership (see Box). Tested in various parts of the world®, other initiatives like
this one form a foundation for experience and a source of inspiration, conducive to
the emergence of new agricultural models, of which the planet and humanity are so
greatly in need.

The European Innovation Partnership

The European Innovation Partnership (EIP), set up by the European Commission’s
Directorate-General for Agriculture and Rural Development, aims to increase the
impact of science on development by combining scientific and practical knowledge.
It provides for the setting up of:

— operational groups that bring together different actors around the same project
(farmers, entrepreneurs, researchers, teachers, technicians, etc.);

— thematic networks bringing together EU operational groups working on identical
and similar topics to promote exchanges of experience;

— online resources with updated details of scientific and technical research on topics
of common interest;

— multi-stakeholder research projects focused on the development of technical
and/or social innovations.

These components are funded by the budget of the second pillar of the common
agricultural policy (operational groups and their networks, online resources) and by
the Commission’s research budget (Horizon 2020), a rare and highly interesting
example of an explicit and deliberate convergence between two EU strands of policy.

Towards integrated food and agriculture policies

Many of the world’s regions, beginning with the Mediterranean, are marked by
various political, economic, environmental and social crises. The nature of these
raises the issue of food security as a decisive factor in stability and hence the
importance of paying close attention to public agricultural policies. Given the was-
tage that is occurring in all sectors — of knowledge, food and natural resources —
and given the growing disparities evident in rural and urban areas, a single sectoral
policy would seem inadequate to respond to these challenges. It is therefore critical
to turn to intersectoral and inclusive policies based on participatory approaches,
in which all actors, including non-state ones, form an integral part of the

4 - For example, participatory research efforts, experiences of farmer-researchers, the Combined Technology Networks
of the French Ministry of Agriculture, established projects seeking to promote exchanges between farmers (the de
campesino a campesino movement), uncontrolled field-testing methodologies, etc.
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decision-making process. While remaining the main driver of reforms, public
authorities must mobilize all forces possible to ensure that these policies are bal-
anced, innovative and inclusive, as well as being developed and implemented in a
participatory manner.

A paradigm shift is therefore called for. In the field of agricultural and rural devel-
opment, this would enable a switch from a technical approach to a holistic and
territorial one, while taking into account the social, economic and political dimen-
sions of development. In this way, local communities would become real actors for
development in their area. To do this, national and local governments must develop
policies that are more focused on adding value to products and rural development
in synergy with urban development, rather than concentrating solely on agricultural
production. These policies must also contain specific measures to promote small-
scale and family farming, while setting in place a legislative framework that offers
legal status and support to both types of agriculture.

Access to funding and investment resources poses the biggest hurdle for Mediterra-
nean family farmers. The share of funding for agriculture in public budgets is very
low, compared with the contribution that agriculture makes to the economy. If the
new paradigm based on inclusive and functional agricultural approaches (family
farming and agroecology) is to develop, governments in the Mediterranean and
elsewhere will have to increase responsible agricultural investments’ in rural areas,
to build the infrastructures needed and set in place a favourable environmental,
economic and social policy. As such, several actions are needed.

— On the financial level, existing finance institutions should be strengthened, and
there is a need to promote mechanisms for inclusive financial services by setting in
place simplified loans that are suited to the situations of family farmers and to
develop microfinance institutions in rural areas. Other imperatives include putting
in place government credit procedures, so as to encourage banks to lend to small-
scale family farmers, alongside insurance and guarantee systems to reduce credit
risks. Public finance should be steered towards support for various forms of sus-
tainable agriculture, including family farming, by offering rewards to producers in
exchange for the environmental services they provide to society.

— For the development of producer organizations, greater negotiating space should
be offered to them, with special attention paid to those that represent small-scale
and family farming; there should be more support for developing producer organ-
izations and cooperatives that are economically and financially autonomous, as well
as greater efforts to leverage partnerships with civil society to supply services to
family farmers. These organizations can play an important role in supplying exten-
sion, marketing and social protection services, which in rural areas are often the
target of projects that are too fragmented to be effective.

5 - The Committee on World Food Security (CFS) approved “principles for responsible investment in agriculture and
food systems” on 15 October 2014.
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— For youth, it is critical to ensure greater investment in developing rural infra-
structures to attract new enterprises and create new off-farm job opportunities; it is
also key to develop programmes that target young farmers, giving them privileged
access to land, credit and technical information.

— Finally, it is important to implement the voluntary guidelines for responsible
governance of tenure of land, fisheries and forests, in an effort to ensure national
food security; there is a need to develop economic incentive programmes for farmers,
which encourage reasoned agricultural approaches based on conserving reservoirs
of local knowledge. These programmes could be part of policies jointly designed
together with key actors, especially family farmers and their organizations.

Conclusion

Combating wasted knowledge and human resources is a theme that still receives too
little attention and discussion. This chapter has attempted to explore the different
types of knowledge and their development over time, highlighting some changes and
innovations needed, including at policy level. Although eroded by globalization,
which encourages uniformity, local knowledge systems are proving resilient, and
there is growing awareness of their contribution, especially to the sustainability of
food systems. The exchange and pooling of knowledge, together with the setting in
place of inclusive policies, can offer a valuable response to various severe crises
currently facing the world. Knowledge only exists if it is put into practice. Protecting
it contributes to the production of new knowledge, since paying heed to reservoirs
of knowledge available can have the effect of promoting innovation.

The global economic situation is aggravated by income disparities. The gap between
rich and poor continues to widen in a world which, nevertheless, has sufficient
resources, including those needed to produce food. Food insecurity, which is acute
in rural areas, is now spreading towards urban centres. This trend makes it critical
to adopt a global approach to the problem, as well as a traditional sectoral one
(urban, rural, agricultural), which should in any case be retained.

As part of this new integrated and functional paradigm, it is crucial to strengthen
the governance of food security by setting in place territorial approaches, while
encouraging the inclusion and connectivity of regions and marginalized communi-
ties. Such a critical, synergistic approach, based on recognition of the diversity of
knowledge, offers the advantage of taking into account context specific particulari-
ties. It also makes it possible to optimize connections, while promoting the devel-
opment of integrated food systems. Lastly, by being based on the development of
decentralized governance systems, it enables local actors to strengthen their capacities
and ability to participate in decision-making. Setting in place spaces for dialogue
will therefore make it possible to reduce the gap between decision-makers and local
communities.
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CHAPTER 15

SAVING TRADITIONAL
KNOWHOW IN AGRICULTURE

Pascal Bergeret, CTHEAM
Juliette Prazak, FAO
Caterina Batello, FAO

Developed down the ages, traditional knowhow' in agriculture, livestock keeping
and fisheries is an integral part of the Mediterranean people’s heritage. Rich and
diverse, it is for the most part little known, since often it is limited to the commun-
ities in which it is implemented. Given the current threat, due to a variety of reasons
that are described in this chapter, it is essential to do everything possible to protect
this traditional knowhow, for it could well hold the key to the sustainability of
Mediterranean agriculture — currently facing a range of challenges that are rapidly
becoming more acute. Such knowhow, which is rarely written down, must not be
wasted in the Mediterranean region, where oral culture is still dominant and where
all human capacities are needed in order to mount an agronomic and technical
response to the growing problem of producing enough food.

First of all, we examine how this traditional knowhow is created, then subsequently,
we explore the reasons behind its erosion or neglect. Finally, in the third section,
we discuss signs of a potential renewal of Mediterranean agriculture, partly driven
by mobilization of traditional and other forms of knowhow, within new systems of
knowledge and agricultural innovation.

Traditional knowhow in food and agriculture
in the Mediterranean region

Despite the vicissitudes of its history, the Mediterranean region has sustained a very
characteristic way of life based on agriculture, for more than several thousand years.
This enduring identity is not the result of a coherent and static Mediterranean con-
cept, but of profound changes, even devastation, which have occurred throughout
the region’s history, in biological, but also technical and cultural terms (Butzer,
2005). In particular, trade within the Mediterranean region has strongly helped to

1 - In this chapter, the notion of traditional knowhow is taken by commodity, to refer to reserves of knowhow accu-
mulated by farmers, livestock keepers and fishers throughout history — knowhow which, far from being static, has
evolved through trade or exchanges between cultures and civilizations.
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shape the territory. Commercial exchanges of agricultural products, directly linked
to the primary needs of governments and communities, serve as a valuable marker
of centres of power, the advance of techniques and developments in the cultivation
of certain varieties (Blanc, 2014).

Modeling Mediterranean landscapes
from Antiquity to the Industrial Revolution

Use of territory in the Mediterranean during the Neolithic period appears to have
been sedentary and diversified, servicing a varied economy based on the intensive
exploitation of forests — abundant in the region at that time — and their resources
(Williams, 2000). This period saw the first instance of the domestication and diffu-
sion of endemic species (a wide range of cereals, legumes, nuts, oilseeds, fruit and
vegetables, and animal species), which continued up to the the classical era (500 BC)
and was widely practised in the region down the centuries. But it was also during
the Neolithic period that intensive deforestation of Mediterranean territory began,
continuing until the Middle Ages. This period was marked by population growth,
urban development, mineral extraction and regional trade, which transformed agri-
culture and the knowledge linked to it, gradually shaping the territory, ultimately
producing the clearly recognizable Mediterranean landscape that exists today.

A commentary by Plato in the 3" century BC assesses accelerated deforestation in
Attica (the ancient city-state of Athens): “what remains now, compared with what
existed before, is like the skeleton of a sick man, all the fat and soft earth having
wasted away, and only the bare framework of the land being left.” Later, some Italian
writers spoke of the polpa e ossia of the land — the flesh and bones. The Mediterranean
region, defined by the original nature of its climate and vegetation and the unique-
ness of its biodiversity, but also by its fragility in the face of environmental con-
straints, especially hydric stress and erosion (Council of Europe et al., 2006), is in
reality a formerly heavily forested area, mainly by conifers, which later suffered from
the loss of protective forest cover. Its regeneration is problematic, especially given
the risks of fire and overgrazing.

A massive producer, consumer and exporter of wheat, olive oil and wine — traditional
and characteristic food products from the region — the Roman Empire went so far
as to subsidize the purchase of wheat at different times in its history. It sold the
surplus to other territories, such as Gaul and Spain (Kingsley and Decker, 2001).
From the 9" to the end of the 13" centuries, the medieval economy enjoyed rapid
growth. This period is considered to have been the greatest era of agricultural expan-
sion since Neolithic times (Georges Raepsaet, quoted in Andersen et al., 2014). At
the same time, intra-regional trade and exchanges saw a massive increase. Trade
with the Middle East, Asia, the Indian subcontinent and sub-Saharan Africa intro-
duced the cultivation of peaches, apricots, aubergines and some citrus fruits, as well
as that of hemp, cotton, rice and black-eyed peas (cowpeas) (Heywood, 2012), which,
to varying degrees, shaped the Mediterranean territory and created new agricultural
traditions. In terms of the age of the territory, and its long history, these upheavals
are relatively recent. Between the 15™and 19™ centuries, European agriculture
showed fairly low levels of productivity and generally relied on rivers for irrigation.
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This small-scale family farming was disrupted by the Industrial Revolution, urban-
ization of the European population and the transformation of agricultural products
into objects of mass consumption.

Traditional knowhow in the Mediterranean region

The intensity and continuity of exchanges between cultures and civilizations,
throughout the history of the region, slowly led to the emergence of traditional
knowhow, although the reserves available only grew slowly when measured against
the scale of a human lifetime or several generations. This knowhow can be classified
as ecological, since it is the result of observations made over time on interactions
between cultivated plants or animals. Adaptive by nature, it allows farmers and
livestock keepers to adjust their techniques to the state of their environment and its
changes (climate, soils, availability of water resources, etc.). New elements are only
admitted once they have demonstrated their relevance in a specific local setting.
Scientific knowhow is different, since universal. A scientific truth is independent of
its context and is based on unalterable principles. Moreover, such knowledge is
mobile and can be applied everywhere. These two types of knowledge are therefore
clearly complementary, and there is no reason to suggest that one is more legitimate
than the other.

Integrating local species in a territory and cultural fabric:

the example of traditional pig rearing in the northern Mediterranean

Agroforestry, combining cultivated terraces, trees and pigs, is an ancient and wide-
spread model in the northern Mediterranean. Pigs were allowed to roam free over
large areas, where their presence represented the dominant economic activity, which
conditioned all other types of landscape use. Humans deliberately sought this co-
dependency of exchanges between animals, crops, soil fertility and trees, a comple-
mentary relationship between robust local breeds and their agroecosystem, and its
implementation was refined down the centuries. A large number of these complex
systems have been abandoned or simplified since the mid-20" century, particularly
as a result of mass mechanization — poorly suited to terraced tree farming systems
— the rural exodus, an outbreak of swine flu and successive crises in the price of
pork meat. Local breeds were mostly replaced by high-yielding breeds. However,
today, the market is seeing a clear renewal of consumer interest in regional and
artisanal meat, reviving a niche sector that was previously very restricted, and encour-
aging growing official recognition of certain breeds by the competent national
authorities (Kizos and Plieninger, s. d.). Local breeds reared in these particular sys-
tems represent an asset for future generations. For this reason, it is imperative that
the wealth of their genetic patrimony, like the local cultural traditions that they
represent, be preserved (Matassino, 2007).

Immersed in the culture, social practices and organizational methods of Mediterra-
nean societies, traditional knowhow covers every aspect of material life. Much of it
reflects the intimate relationship carved between farmers and their surroundings:
this applies to water management and irrigation practices in oases of arid or semi-
arid environments, which are key elements of cultural patrimony. In these same
areas, nomadic pastoralism offers another example of traditional knowhow that is
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closely linked to the culture and lifestyle of a society fully connected to its environ-
ment. The field of processing and adding value to agricultural products also benefits
from traditional knowhow. Examples include the making of juices and jams from
dates in southern Morocco, which is based on a deep knowledge of the characteristics
of different varieties of date palms. Also worth mentioning is the rediscovery of
Dittany of Crete (Origanum dictamus L), a plant used in infusions since time imme-
morial and now reintroduced by modern cuisine into sweet and savoury recipes,
reflecting the typical nature of Mediterranean ingredients. There is no end to the
number of wild food plants that grow exclusively in the Mediterranean area, which
are threatened to a greater or lesser degree and are still used in the cooking of the
countryside — evidence that this ecological knowhow is still alive (Ali-Shtayeh et al.,
2008). An essential part of the social fabric of communities and a connecting and
balancing factor between humans and their environment, traditional knowhow con-
stitutes a veritable heritage for Mediterranean societies.

Loss and neglect of traditional practices
in the Mediterranean region

In the northern Mediterranean

The European Union’s (EU) common agricultural policy (CAP), launched in the
1960s against the backdrop of post-war economic development, was initially
deployed in a rural setting characterized by a fundamentally traditional and
family-run form of agriculture. This world was already suffering from the effects of
long-standing depopulation of the countryside, due to the massive death toll of rural
men in the two world wars of the 20" century, coupled with a slowing of population
growth, strong industrialization — which was providing jobs in urban settings — and
emigration towards countries in the New World (SESAME 2, 2014). While, as such,
loss of traditional knowhow in Europe, and in the northern Mediterranean in par-
ticular, began well before the creation of the CAP, it is worth highlighting that this
move certainly accelerated the process.

The sudden availability and massive use of synthetic inputs and agricultural machi-
nery have enabled crops to be grown on historically poor or unstable soils in areas
that were previously considered to be non-cultivable (Van Zanten et al., 2014). With
a longstanding goal of achieving agricultural self-sufficiency in Europe, the CAP
strongly encouraged the concentration of land through a system of awarding sub-
sidies per hectare or per head of liverstock, in this way rewarding the biggest farmers
(Jacquet, 2003), who showed little inclination to engage in traditional agriculture.
In the Mediterranean, the effects have been heterogeneous, for the region has always
been a “difficult” territory, characterized by severe water constraints and by a relief
that is “devoured by mountains” (Fernand Braudel in SESAME 2, 2014), scattered
with small-scale family farms with limited arable land where mechanization is often
difficult and clustering farms together is not cost effective. More generally, it is
modernity which, through a combination of social factors, has radically transformed
Mediterranean agriculture. The advance of supermarkets, known for imposing sup-
pliers with stringent specifications to achieve uniformity and consistency (in
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appearance, taste and colour) that are incompatible with traditional and local vari-
eties, has fostered the homogenization of horticultural varieties (Dedeire, 2009).
Meanwhile, the globalization of the agri-food market and a new CAP reform in the
1990s have resulted in some of the less productive arable land in the more margi-
nalized regions being simply abandoned (Van Zanten et al., 2014).

Traditional hunting or poaching? When tradition counters nature
protection: the case of songbirds in Malta and Cyprus

Malta, Cyprus and Italy are transit points for most migratory birds. Hunting these
birds, many of which are from species that are actively protected in countries of
northern Europe, is a traditional pastime that is part of the cultural and (at times)
culinary patrimony of these countries (ambelopoulia in Cyprus, pulenta e osei in
Brescia, Italy). The conservation status of large numbers of such birds has become
very worrying in the past three decades. It has now been clearly demonstrated that
the decline in populations of such migratory birds is in large part caused by their
being trapped and hunted in Mediterranean countries, far more than by the destruc-
tion of their natural habitat due to agricultural intensification (Franzen, 2010). Par-
adoxically, far from bringing about a change of mindset and a shift towards a more
developed ecological conscience, EU membership and greater prosperity have led to
increased hunting and poaching of migratory birds in these regions, due to better
roads and greater supplies of weapons. “Traditional” poaching has thus been estab-
lished as a manly leisure pursuit, a marker of elevated social status and a symbol of
rebellion in the face of the “foreign” power of Europe (McCullogh et al., 2008).

Between 1970 and 2000, the 880 municipalities along the French coastline saw their
total area of cultivated land decline by 20% — a loss of 200,000 hectares over thirty
years. The main cause was pressure on land from construction (Daligaux et al., 2013).
Indeed, agricultural territories have been partly abandoned due to the explosion of
land markets over the same period (General Council on Agriculture, 2009, quoted
in Daligaux et al., 2013), following the advent of paid leave and a leisure society, as
part of the post-war boom. This phenomenon explains the virtual disappearance of
agriculture in the urban area of Marseille and on the Cote d’Azur (Daligaux et al,
2013). Although in poor condition, the hinterland has managed to survive. These
fragile and marginalized areas have become “fall-back territories” — landscapes, but
also reservoirs of traditional knowhow, which is often at the heart of tensions created
by new social and economic challenges. There is now a shift towards a “rural ren-
aissance” driven by new urban expectations of authenticity in rural territories, and
a general rethinking of the functions assumed by agricultural spaces (Linck et al,
2015) — all this in a context of extremely precarious access to land. This form of
landscape reclamation mainly involves plots that cannot easily be worked by machi-
nery, into which traditional varieties have been reintroduced. The process is fre-
quently started by local actors keen to take advantage of tourist-related opportunities
and strong gastronomic traditions (“culinary patriotism”) in a region that was a very
early participant in the protection of various traditional systems producing typical
food products (Dedeire, 2009).
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In the southern Mediterranean

The current agricultural scenario in the southern and eastern Mediterranean is generally
divided into two categories. Alongside large-scale agriculture that is “modern”, pro-
ductive and linked to globalized trade, small-scale agriculture, which is often described
as “archaic” and made up of smallholder family farms, revolves around subsistence
requirements or sells off surplus output at very local markets. Onto this dual system,
another has been added, which rejects irrigated agriculture — with high value addition
per hectare (if not per litre of water used) — in favour of rainfed agriculture that
produces lower and above all more uncertain yields. This is not the place to go into
the history behind this duality — one that has seen a mix of local social dynamics and
upheavals imposed by successive dominations: Persian, Greco-Roman, Arab and
Ottoman empires, French and British colonization. Modern Mediterranean states have
to manage these dualities in a particularly delicate context of social instability, market
volatility and uncertain security. It is true that, since the end of the first decade of this
century, several countries have embarked on a policy of agricultural revival, which tends
to blur the agricultural duality, replacing it gradually with a more complex situation,
where strong inequalities endure. As in the case of Morocco or Turkey, some countries
have made a priority of the agriculture sector, while others, such as Algeria, are redis-
covering its importance. Still others, such as Egypt, are attempting to claim new agri-
cultural land from the desert, in the hope of boosting domestic output and reducing
their strong dependence on food imports.

Common to all agricultural policies and strategies in countries of the southern and eastern
Mediterranean is the fact that they attach little importance to traditional knowhow, which
is mostly considered as archaic and an obstacle to the sector’s modernization. While the
same observation can be made at global level, countries of the southern and eastern
Mediterranean appear to be more closely touched by the trend, due to their geographical
position at the gates of ultra-modern agricultural Europe and their strong involvement
in globalization. There is now a common blend of traditional knowhow and the survival
of forms of agriculture from a bygone age, which do not answer present needs in terms
of agricultural production, food security and export promotion. Such “obsolete” agricul-
ture accounts for the vast majority of farms, occupying the largest agricultural surface
area and constituting the primary source of employment for rural communities. Far from
gradually disappearing to make way for modern and “scientific” farming, traditional small-
scale agriculture is developing in terms of numbers of farms. It does, however, remain
marginal in terms of access to resources and markets. Confined to the often isolated
hinterland, far from urban markets, let alone export markets, Mediterranean smallholder
crop farmers and livestock keepers are crammed onto small plots of land, with exhausted
and eroded soils, in a setting where natural resources (water and biodiversity) are increas-
ingly exploited, engaged in agricultural production or in supplementing farmers’ income
(food-gathering, non-timber forest products). Naturally, modern and “scientific” agricul-
ture must also deal with the depletion of natural resources on which it depends: erosion
and reduced soil fertility due to dry farming in rainfed areas, declining levels of ground-
water due to overexploitation for irrigation, conflicts over use of surface water — all these
factors also affect modernized agricultural entrepreneurs. Climate disruptions only serve
to amplify these imbalances, generating challenges of unprecedented proportions.
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Traditional fishing in the Mediterranean

Practised from small-sized vessels, traditional fishing offers definite benefits to the
sustainability of the sector. Indeed, for small-scale fishing communities, the work of
humans aligns with the laws of nature and water.

Small-scale fishing gains from comparisons with industrial practices, not just in
terms of impact on species caught individually, but also in overall consistency with
the wealth and biodiversity of marine environments. However, these practices are
jeopardized by the triple impact of industrial fishing, pirate fishing and globalization
(Jacquet and Pauly, 2008). Traditional tuna fishing, which is far less damaging to
stocks, is practically extinct in the Mediterranean.

While small-scale fishing and industrial fishing each capture 30 million tonnes of
fish per year for human consumption, the former employs 12 million people while
the latter only employs half a million. Small-scale fishing captures 4 to 8 tonnes of
fish per tonne of fuel used, while industrial fishing only captures 1 to 2 tonnes for
the same energy input. Each year, industrial fishing discards 8 to 20 million tonnes
of fish and other marine animals, while discards are almost non-existent for small-
scale fishing.

Given such a situation, it would be folly not to try to use the entire reserve of
available knowledge — both scientific and traditional — that has proven ecological
value and is adapted to specific contexts. The challenge of agricultural and rural
development lies in knowing how to draw on this knowledge and to give farmers
the chance to put it into practice in decent conditions. For variable factors in agri-
culture (market access, price relationships, availabilty of infrastructures, organization
of supply chains) are naturally still decisive. With its rich stock of genetic material,
and crop farming and livestock keeping practices that have proved their resilience
in adapting to local conditions, traditional agriculture is not necessarily negative.
On the contrary, it can be a source of solutions. Unfortunately, this is not the path
that has been pursued. One has only to look at the many examples of agricultural
“development” that have been introduced despite existing knowhow, with unfav-
ourable results: salinization of soil due to intensive irrigation around oases in the
southern Maghreb or the destruction of traditional palm groves planted in lowland
areas due to excess water.

Wasted traditional knowledge under colonial influence

One unfortunate example of this “wasted knowledge” can be seen in the case of
misguided colonial agricultural policies in Algeria (Bessaoud, 2002): attempts to
acclimatize exotic plants such as cocoa, coffee and groundnuts, or the subsequent
policy of specializing in sheep production using the Australian model, were all con-
ducted without regard for the realities of the country and ended in resounding
failure. It was only later, with the appearance of agronomists who were attentive to
local farming practices, that recognition of local agronomic conditions led to the
design of far more pragmatic measures. These were closely aligned with the reality
of local production systems (improvement of small tools, adapted techniques to
prepare soil for sowing with cereal seeds, use of local varieties, irrigation of food
crops etc.).
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Can agroecology help to renew Mediterranean
agriculture?

A new generation of Mediterranean farmers

In the north: the emergence of innovative agricultural systems, often introduced by young
people, in response to new social demand. One of the major problems currently facing
agriculture in the northern Mediterranean is generation renewal. This is exacerbated
by the rural exodus, prohibitive prices for land access, and, to a certain extent, lack
of social recognition for farming as a profession. Together, these factors have threat-
ened an entire swathe of the Mediterranean economy over the past twenty years.
While this wave of withdrawal from the agriculture sector has largely taken place
unobserved, it is very much a reality, as can be seen by the case of France, which
loses about four farms on a daily basis.

However, there are signs of a renewal of interest in agricultural activity within society,
driven especially by young people in search of new career challenges or who feel
“called” by the sector, although they do not themselves come from farming families.
Today, this is the case for 30% of young people in France who have become heads of
farm (SESAME 2, 2014). However, they must have strong ambition and a great deal
of tenacity in order to gain access to the land they need to set themselves up. A recent
survey commissioned by the French Ministry of Agriculture (Ministry of Agriculture,
2015) revealed that 13% of farmers plan to engage in agroecological activities in the
next five years. In an encouraging trend, there are twice as many under-35s as other
age groups seeking to achieve this ambition. These young farmers, who have made a
deliberate choice to follow such a career path, view their job in a way that is closely
aligned with a desire to practise agriculture in a more ecological manner.

This new generation is also highly connected and has instant access to information
through Internet websites, which young people consult with a critical eye. They link
up with virtual communities of young (and not so young!) farmers who are following
a similar path. The agricultural history of France shows that young farmers have always
been a critical force in the sector’s progress, for example urging successive governments
to introduce laws on land tenure and to offer help in setting up farms or suitable
training schemes. “When young people grow, so does agriculture” (SESAME 2, 2014).
If these young farmers can be called pioneers, that is first and foremost because their
agroecology is not something invented by technocrats (Hervieu, 2015), but the reflec-
tion of a desire within society as a whole.

In the south: the challenge of generation renewal and of implementing broken production
systems by mobilizing the Mediterranean agricultural heritage. The agricultural chal-
lenges facing countries of the southern and eastern Mediterranean require innovative
solutions. In the modernized as in the traditional sector, continuing the current trend
of overexploiting resources that are increasingly scarce due to climate change can only
lead to an impasse. Worryingly, alternatives being implemented that break with dom-
inant production systems are rare, or at best, little known. However, a few exceptional
but interesting examples can be found on the southern shores of the Mediterranean.
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The beginning of conservation agriculture in the Maghreb

In the Maghreb, producer groups, supported by the FERT association, have been set
up to pursue rainfed conservation agriculture, which is based on reduced working
of the soil — right up to zero tillage — setting in place various crop rotations (cereals,
legumes, forage crops) and permanent soil cover. These systems, which restore soil
fertility, have shown their ability to perform better in periods of drought. They enable
regular yields to be obtained and strengthen the sustainability of production. Their
disadvantages lie in the difficulty of overcoming weeds and in the fact that direct
sowing with zero tillage requires specific seeders, which are heavier and more expen-
sive (Benaouda et al., 2015).

The development in the southern and eastern Mediterranean region of agroecological
production systems involves overcoming a range of difficulties. To date, only a few
pioneers who head large farms and have a high level of education have made the
attempt. The risks involved in shifting to this type of agriculture, coupled with the
investments required (especially in material) discourages the majority of farmers,
especially the smallest ones. Lack of professional agricultural structures, which
through a collective approach to sharing risks and investement costs could help to
develop agroecology, is also hampering the spread of breakthrough innovations.
Another major obstacle is the fact that the agriculture sector, and particularly small-
scale farming, is currently controlled by ageing farm owners. Members of the younger
generation who have remained in rural areas, and are open to innovation, lack power
and have to give way to the prudence and strong risk aversion of their elders. There-
fore, as in the northern Mediterranean, albeit in a different context, there is an acute
problem of generation renewal for agriculture. Detecting and identifying traditional
knowhow, onto which agroecological principles could be grafted, could lead to the
design and testing of new suitable production systems that are easier for farmers to
assimilate.

Labels to rescue local knowhow?

Systems for controlled designation of origin were first developed to protect threat-
ened products. The threat may be economic, linked to the appropriation of a name
or the trivialization of a product. It may equally involve the intangible heritage or a
terroir’ in danger of disappearing: traditional practices, biodiversity or local land-
scapes. Thus the first designation of origin and protected geographical indication
(AOP-IGP) in France, for olive oil from Nyons, was the result of a dynamic initia-
tive launched by the Tanche trade union (named after a variety of local olives) which,
sensing a growing decline in business due to economic competition from colonial
oil, together with the rural exodus and weather events that were catastrophic for
olive trees between 1929 and 1956, obtained a judicial designation of origin in 1956.

Today, geographical indications are mainly economic policy tools — a form of
economic and emotional soft power for a terroir’ that has become protagonist and
protector of its own typicality, against the backdrop of globalization. Southern
Europe alone accounts for 76% of geographical indications in the EU. Italy boasts
22% of joint AOP-IGPs (Ilbert, 2009), followed by France (18%), Spain (14.5%),
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Portugal (11%) and Greece (8.5%). The products protected are mainly wine,
cheese, fruit and vegetables, meat and oils (Antonelli and Ilbert, 2012). With a
food supply that is increasingly standardized, labels and geographical indications
offer an alternative for consumers by pinpointing recognizable local products that
have a strong identity, offering a sign of typical knowhow and a lively tradition in
their terroir’ of origin. It has been said that “there was more history than geography
in a bottle of wine”, for a good wine is the result of cultural and traditional
knowhow that has survived over time (Del Canto Fresno, 2009). Although it has
endured an identity and chronic social crisis for a long time now, European and
Mediterranean family farming has become an element of traditional culture, a sort
of safe haven worth protecting. Throughout history, the banner of a strong, proud
cultural identity (Bessaoud, 2009), the Mediterranean diet finds in geographical
indications the means to unite an entire country behind it, way beyond the region
of origin.

A people of citizens-consumers, often far removed from the world of farming, has
made a symbolic and emotional investment in this traditional agriculture, partici-
pating through its purchasing decisions in the conservation of rural areas and ter-
roirs’, which it sees in a positive light, particularly through tourism, contributing to
a certain “stage setting” and making a link between these territories and the products
that hail from them (Rieutord, 2002). These new consumption patterns also reveal
the erosion of dietary differences between northern and southern regions (Durbiano,
2000), fostered by greater ease of movement within a country (particularly for lei-
sure), allowing repeated exposure to the regional characteristics of a terroir’, which
tourists-consumers want to rediscover once they return home.

By contrast, the “Mediterraneanization” of non-Mediterranean diets poses a
problem of identity for typical products from the region. The global success of
certain pillars of the Mediterranean diet, such as olive oil, olives, grapes and wine,
leads to a massive increase in their export (particularly to China, Japan, the United
States of America, Canada and Australia), and at the same time to an increase in
their production outside the region. As Palma and Padilla (2012) put it: “inter-
national consumers have no soul: they demand more and more emblematic Med-
iterranean products but do not particularly care about their origins.” Such
international demand against a background of growing competition leads to the
export of the best traditional products, while at the same time depriving local
consumers, who no longer find them on regional markets, or only at extremely
high prices.

Need for a new knowledge system of agricultural
innovations

The agricultural challenges faced by the northern and southern Mediterranean, and
the issues that are linked to them, require that all types of knowhow be mobilized
so as to resolve the problems as and where they arise. It must be said that this
knowhow is currently either sidelined and undervalued (in the case of traditional
knowledge) or highly inaccessible to a large proportion of farmers (in the case of
scientific knowledge). Combining these types of knowledge holds the best prospects
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for Mediterranean agriculture, provided that conditions favourable to the emergence
of new production systems — breaking with the current trend of resource degradation
and marginalization of rural areas — can be put in place.

One of these conditions is the development of new agricultural knowledge and inno-
vation systems (AKIS), dedicated to resolving concrete problems, such as climate
change adaptation or mitigation, by adopting new agricultural production methods.
Clearly, at the heart of these new systems are the farmers and entrepreneurs who
are implementing the knowhow. Also making a contribution are researchers, so long
as they pay heed to the questions and needs expressed by the actors involved in food
and agricultural production. Training institutions play a major role here, since
teaching and strengthening capacities in individuals and producer organizations are
essential prerequisites for mobilizing, transmitting and using knowledge. Lastly,
knowledge brokers — extension agents and advisors of all kinds — have an important
part to play.

These new AKIS operate in networks, linked to each other around a common issue
or project. Information and communication technologies are used intensively as
vessels of knowledge and support for its rapid circulation. Even more importantly,
the multi-stakeholder nature of AKIS fosters the joint development of new knowhow,
which is the fruit of cross-fertilization between different types of knowledge. The
result is a new coordinated and synergistic way of doing research, teaching and
disseminating knowledge.

Conclusion

Mediterranean agriculture faces a new turning point in its eventful history. Although
the challenges differ between the north, south and east of the Mediterranean, the
pathways for exploring and finding solutions draw the two shores closer together
more than they drive them apart. In both contexts — that of an agriculture on the
road to modernity and that of a small-scale agriculture that is marginalized and
static in its development — agroecology appears to offer a middle way. Growing
demand for food authenticity by northern consumers is slowly altering industrial
production methods, while the south is becoming painfully aware of the impasse to
which agricultural dualism is leading. Among other sustainable agricultural
approaches with which it is often compatible, agroecology is an interesting avenue
to explore. By blending traditional and cultural agricultural practices that have helped
to shape the melting pot of identities — which are strong and inseparable from their
context — with the scientific principles of modern agronomy to produce and under-
stand natural phenomena and interactions within a biotope, agroecology appears to
be an option capable of reconciling the imperatives of production and traditional
knowhow. Today, it is important that political initiatives reflect the findings that
have been identified in its favour for a number of years now by specialist research
institutes in both the south and north of the region. Field research has shown agro-
ecology to offer a viable and lasting solution to the production challenges facing
Mediterranean agriculture, together with those of protecting habitats and social
justice.
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At a time when the EU is asking itself questions about the future of its agriculture,
as well as the evolution of the CAP and the research policy it needs to pursue, at a
time when the southern and eastern Mediterranean countries are searching for new
approaches to agricultural and rural development, so as to respond to issues of food
and territorial security, it is not unreasonable to suggest that coordinated or even
joint efforts aimed at setting in place new agricultural knowledge and innovation
systems may be an important part of the solution. This offers an interesting path to
explore in the debate about the new neighbourhood policy that the EU and its
partners are currently promoting.
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With good reason, 2014 was declared the International Year of Family Farming by
FAO. Involving nearly 2.6 billion people, or 40% of the world’s population, this
form of agriculture is the primary source of employment at global level. Accounting
for 500 million of the world’s farms, family farms produce about 60% of global
agricultural output and represent 80% of the total value of food production (FAO,
2014a). These figures alone testify to its importance.

Family farming is a means of organizing agricultural production, characterized on
the one hand by strong operational links between families and production units,
and on the other, by predominant reliance on family labour. This type of farming
is distinct from industrial agriculture, which is marked by its strong financialization
and complete separation of labour and capital. While agribusiness is currently
booming, its weight in global terms can in no way be compared with that of family
farming, which remains the dominant form of agriculture. Also noteworthy is the
development of an intermediary form, landowner farming, which differs from the
model of family farming in that it mainly uses non-family salaried labour.

A common principle of uniqueness shared by ordinary farming and family farming
conceals a wide diversity of forms of family farming that are closely linked to the
regional or local context in which they are located. In this respect, family farming
is a reflection of the social organization and values that prevail in the places where
it is practised. For example, family-run structures that vary widely from one region
of the world to another leave their mark on the technical and economic operation
of those production units. The rationales that underlie such operations are very often
far removed from the economic motivation of a business attempting to maximize
its profit in the short and medium term. They are hard to grasp for anyone not
familiar with the family system of production and decision-making. Paradoxically,
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the result is widespread misunderstanding of this type of agriculture, including in
countries where it exists. Standard statistical classification, by size of farm and the
nature and volume of production, does not adequately convey their impact. This
fact is too often ignored, even though it should be the primary factor to consider
when developing policies that target this type of agriculture (CIHEAM-FAO-CIRAD,
2016).

Family farming is predominant in the Mediterranean region, where it still strongly
conditions socio-demographic and territorial equilibrium. In a study exploring the
issue of waste in the Mediterranean, attention must be given to family farming as a
source of employment, an opportunity for inclusive development and an incubator
for rural and agricultural knowhow. Yet although it represents an important resource
for addressing the region’s economic, social and environmental challenges, this type
of farming is particularly vulnerable to threats, especially in the east and south of
the Mediterranean. With varying degrees of proximity to the swathe of political
crises stretching from Syria to the Maghreb, the countries of the region are seeing
their economic development hampered, with high unemployment and the dual afflic-
tions of land and water insecurity that are partly linked to climate change — very
prevalent in this part of the world. Such factors of social, economic and environ-
mental vulnerability have an impact on economic activities and communities, first
and foremost on family farming, whose knowhow and knowledge, either real or
potential, is wasted.

In this chapter, we first attempt to analyse the characteristic features of Mediterra-
nean family farms, revealing their importance compared with other forms of agri-
culture. We go on to describe the challenges that they are or will be facing, and their
strengths in helping to address these (in terms of food security, protection of the
environment, fighting poverty, underemployment and social and territorial inequal-
ities). In conclusion, we question the agricultural policies set in place by different
countries in the Mediterranean region and discuss some that should be implemented.
In this regard, special attention should be paid to women and young people, whose
potential is still largely untapped, but who could become key players in agricultural
and rural development. Such an approach involves reformulating and reinvigorating
state intervention in rural areas, but also strengthening producer organizations that
encourage the spread of good practices and knowledge, acting as a communication
conduit between the public authorities and the most vulnerable family farms, so as
to maximize their potential and productivity.

The importance of family farming
in the Mediterranean

Although there are undeniable similarities between agriculture in the north and
south of the Mediterranean region, for the purposes of analysis, Mediterranean coun-
tries that are members of the European Union (EU) must be considered separately,
since the effects of the common agricultural policy (CAP) are determining factors
for this group of nations. Family farming is by far the dominant form here, especially
in comparison with countries of northern Europe. According to the agricultural
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census of 2010, family farms in southern Europe prevail both in terms of numbers
(12.2 million, accounting for 97% of total farms) and in terms of their contribution
to agricultural employment (86.2% of the regular agricultural labour force). These
ratios are respectively 94% and 83% taking an average for the EU with 15 member
states — before the entry of the new member countries from Central and Eastern
Europe — clearly illustrating the distinct nature of the Mediterranean countries (FAO,
2013). Family farming is also predominant in terms of agricultural surface area, but
to a lesser extent: while it accounts for 80% of agricultural surface area in Italy, the
proportion is 70% in Greece and Portugal, 60% in Spain and 40% in France (FAO,
2013). These figures clearly show the coexistence, alongside family farming, of vast
production units, comprising agribusiness or landowner agriculture.

From the outset, the CAP identified family farming as the model for development
of European agriculture. Price support (border protection, aid for exports, supply
management) enabled considerable development and modernization of farms,
leading to a concentration of land ownership and a rural exodus, without compro-
mising their family-run character. Then, gradually a modernized model of family
farming began to emerge, which adopted business rationales while retaining the
fundamental link between the household and production unit. Starting in 1992, CAP
reforms moved towards dismantling price support and supply management in favour
of direct income support based on agricultural surface area and linked to environ-
mental criteria (greening). This development within the CAP, based on the liberal
principle of making productive decisions subject to market signals (prices) — dictated
by the demands of the rules of international trade (World Trade Organization) —
has led to increased concentration of production units and the accelerated develop-
ment of non-family forms of agriculture, which now account for 60% of agricultural
surface area in a country like France.

The Mediterranean part of the EU has been less affected by this process. Examples
include Italy, where the model of modernized family farming is still widely predom-
inant, or Greece, where the existence of family farms has helped to cushion the
impact of the economic crisis by offering a living and jobs to large numbers of
unemployed young people and city dwellers who have returned to the land. The
strength of Mediterranean family farming in the EU lies in the fact that it has been
able to retain a social purpose and assign this an economic value: short supply
circuits, recognized quality products that are rooted in territories and often linked
to the Mediterranean diet, organic agriculture, etc. It has also taken advantage of
opportunities offered by certain provisions of the CAP and their implementation at
national level, in favour of less favoured areas and producer or rural development
organizations. New demand by a growing number of consumers seeking local, quality
products is strengthening this momentum, to the point of offering an alternative to
a shift towards the chemical intensification and financialization of agriculture. Family
farms that have not embarked on this latter path are currently the most vulnerable
within the EU, and are the most seriously threatened with disapperarance due to
competition from landowner agriculture and agribusiness.
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In southern and eastern countries of the Mediterranean, family farming has not
benefited from price support, as it has done within the EU. As large-scale agricultural
importers, these countries are generally more concerned about access to cheap food
for urban populations than about the revenues of local producers, and for this reason
they strongly restrict the extent of protection of agricultural products at their bor-
ders. Depending on the the countries under consideration, small-scale family farms
receive varying degrees of attention. Here, it is worth mentioning the Green Morocco
Plan, one of whose pillars focuses on support for vulnerable agricultural areas and
small-scale units of family-run production, as part of projects with a strong territorial
dimension. Likewise, the Algerian policy of rural renewal favours territorial
approaches in the form of local development projects, whose impacts can be bene-
ficial to small-scale family farming. The land tenure situation of these countries is
also very different from that of EU member states. Their land tenure systems are
still strongly influenced by the dual legacy of the Ottoman Empire and measures
taken after decolonization. They are characterized by the strong grip of state control
and by the complexity and variety of land tenure status bequeathed by history, which
is the cause of substantial inequality in land distribution.

Family farming in the southern and eastern Mediterranean region represents a res-
ervoir of jobs and labour, often employing more than 10% of the total population:
30% of the active workforce is employed in agriculture in Egypt, 40% in Morocco
and 20% in Algeria and Tunisia (FAO, 2014b). Mostly practised on small suace areas,
it easily dominates in terms of numbers of farms (compared with large landowner
estates or industrial farms), but much less so in terms of agricultural surface area.
In Egypt, small-scale family farms of fewer than 5 hectares account for 98.2% of
total farms, but only occupy 70.7% of agricultural surface area. In Algeria, the figures
are respectively 55.4% and 11.3%, in Tunisia, 53.5% and 10.9%, and in Morocco,
69.8% and 23.9% (FAO, 2014b). This observation, however, should be tempered by
the fact that figures on agricultural land use fail to convey the use of free range
grazing areas by small ruminants, which represent an important activity for family
farming in the Mediterranean. And they say nothing about non-agricultural surface
areas that supply food products which can be sold in addition to specifically agri-
cultural production (gathering wild food plants, aromatic or medicinal plants,
hunting, collecting non-timber forest products).

So there is a real agricultural dichotomy here, with, on the one hand, large landowner
estates or agro-business farms that are firmly linked to national and international
markets, and, on the other, small-scale family farms that are poorly connected to
markets, and which are becoming increasingly fragmented due to the system of
intergenerational inheritance, with a high level of poverty. In Egypt, for example,
83% of the very poor and 63% of the poor are concentrated in agricultural areas of
Upper Egypt (Ghanem, 2014). Naturally, these different forms of agriculture are not
isolated from one another. They interact, along with the flow of labour or products.
Such exchanges are sometimes actively encouraged, particularly by the Green
Morocco Plan, which promotes the aggregation of small-scale producers around a
large-scale farm. The case of Turkey should be singled out. An important agricultural
country, it has the budget to implement an agricultural policy that adopts certain
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features of the European CAP: progressive dismantling of border protection to make
way for direct aid to producers’ revenues, support measures for certain sectors, crop
insurance programmes, etc. Although marked by substantial disparity in land dis-
tribution — 79% of farms have fewer than 10 hectares of land and only cover 34%
of agricultural surface area (OECD, 2012) — family farming has strong development
potential, not least because the country is the only one in the region where climate
change could have a beneficial effect, allowing the cultivation of new land at higher
altitudes.

Challenges and strengths of family farming
in the Mediterranean

Multiple and varied challenges

As previously mentioned, the first challenge facing family farming in the Mediter-
ranean lies in the political crises and conflicts experienced by a number of countries,
which directly affect the daily lives of people, including farmers. More generally, the
poor economic growth of many Mediterranean countries does not allow them to
offer an effective framework for developing family farming. These considerations
also apply, albeit to a lesser degree, to Mediterranean countries in the EU, which are
similarly suffering the effects of a major economic crisis.

Access to resources and lack of recognition. To these challenges, which are strictly
speaking external to the agriculture sector, should be added others that are more
directly linked to its internal operations, starting with access to resources. Aside from
the disadvantage that it suffers in terms of land, family farming must contend with
the unequal distribution of water resources, which goes hand in hand with inequality
of land distribution, especially in irrigated areas. Access to capital, and especially
formal credit, poses a major challenge. The share of credit allocated to the agriculture
sector in percentage of agricultural GDP is 27.5% in Tunisia, 14.2% in Algeria, 7.9%
in Egypt and 7.4% in Morocco, while that of credit allocated to the private sector
in percentage of total GDP in the same countries ranges between 30% and 65%
(FAO, 2014b): loans to agriculture are clearly not on a par with the sector’s contri-
bution to national economies. If one adds that the loans granted are mainly given
to large-scale farms, the extent of the problems encountered by family farming in
financing its activities becomes even clearer. It should be noted that the history of
land management in the EU, coupled with the effects of the CAP, have combined
to significantly attenuate constraints to accessing resources for family farming in
Mediterranean countries of the EU. Poor access to resources and lack of financial
means are also related to scant recognition of family farming in countries of the
southern and eastern Mediterranean, where this activity is often regarded as informal
and archaic. This lack of social recognition is compounded by lack of judicial rec-
ognition, with heads of farming families and agricultural workers on family farms
frequently having no legal status. Very often, land titles do not exist and land use
rights are confused. The strong state of precariousness that results acts as a brake
on capacities for innovation and risk-taking in family farming — factors which are
essential if farmers are to adapt to climate change. The Mediterranean basin is one
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of the areas on the planet that will be worst affected by global warming. Market
access is also difficult for family farms which, taken individually, are of low economic
weight. With weak resources that do not enable them to invest in exploring remu-
nerative markets, small-scale farmers are often prisoners of trade circuits that give
them limited negotiating power with buyers of their products. They receive little
benefit from training and extension services, which struggle to reach them, and they
remain cut off from sources of scientific, technical and economic information. They
must constantly juggle between the food requirements of their families, steering them
towards self-sufficiency, and core cash flow needs, which force them to sell their
output for low prices. Ultimately, very often neither of these needs is adequately
covered, with all the consequences in terms of poverty and malnutrition that this
entails.

The issue of succession for family farms. One challenge with worrying implications
for the future is that of ageing heads of family farms, and their renewal. In countries
of southern Europe, 64% of farms of fewer than 5 hectares are held by farmers of
more than 55 years-of-age. This ratio becomes 50% for farms of more than 5 hec-
tares. By comparison, in countries of northern Europe, the figures are respectively
51% and 38% (European Parliament, 2014). Access for younger generations to the
status of head of farm can often only come about through successions and inheri-
tance, since entering agriculture as a business requires high start-up capital. In addi-
tion, many small-scale farmers continue to work well after the retirement age, in
order to provide supplementary income. In countries of the southern and eastern
Mediterranean, young people are not readily attracted by family farming, which is
generally associated with poverty, and they seek to to secure a better future in the
cities or abroad. Control of land by older people, coupled with their risk aversion,
discourages the younger generation, who would like to develop innovative activities
within family farms.

The issue of gender equality and the role of women farmers in family farms. The social
organization and values reflected by family farming generate strong gender inequality
in the southern and eastern Mediterranean, since women’s position is inferior to
that of men in the public sphere, outside the family. Of the many indicators of
gender inequality, we limit ourselves to mentioning that women account for barely
5% of total agricultural land owners (4.1% in Algeria, 5.2% in Egypt, 7.7% in Leb-
anon), while they represent 23% of agricultural workers on family farms in Algeria
and 34% in Egypt (FAO, 2014b). The issue of gender in family farming is central
and complex, for women often play a leading role in households. Women’s strong
potential has yet to be developed in family farming. One of the most glaring inequal-
ities needing to be addressed is unquestionably that linked to the level of women’s
education, especially rural women. Despite efforts made in this sector, literacy levels
of Moroccan women older than 15 were below 50% in 2015, with an average national
literacy rate of 67% (Index Mundi, 2014), and this figure is even lower in rural areas.
Nonetheless, it would be unfair to paint an entirely negative picture of family farming
in the Mediterranean. Fortunately, the long list of challenges that it faces is com-
pensated by a great many significant strengths
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Strengths of family farming

Between resilience and adaptability. Among these, special mention should be made
of family farming’s strong resilience. Indeed, this type of agriculture can absorb
shocks and withstand poor conditions, by accepting under-compensation for work
done — something an agro-business or landowner farm can never countenance.
Moreover, a family farm has no obligation to ensure a return on capital that is at
least equal to the opportunity cost, since it mobilizes funds belonging to the family,
which can here too accept under-compensation in order to overcome a difficult
period. This is in marked contrast to the shareholders of a firm, who are ready to
resell their shares if a more lucrative opportunity presents itself. Such resilience
naturally has its limits: that of the subsistence threshold for poorly capitalized family
farms, and that of covering fixed costs, especially borrowing costs, for more capital
intensive ones. A major cause for abandoning agriculture in Europe remains the
inability to pay back loans. This resilience is undoubtedly a strength, for although
it involves a sacrifice on the part of the family, it enables the household to weather
periods of adversity and bounce back when conditions improve. Agri-businesses or
landowner farms meanwhile are far more vulnerable to economic downturns. For
this reason, family farming plays a role in mitigating crises and providing refuge,
when a country’s national economy is affected by recession and unemployment
(Goussios, 2016).

Another key strength of family farming, which goes hand in hand with that of
resilience, is its considerable flexibility and adaptability. Conducive to rapid and
robust decision-making mechanisms, it is particularly reactive to signals from its
surroundings. Whether in response to producer prices or incentives from agricultural
policies, family farming can instantly adjust decisions on production or use of labour,
and modify its technical-economic strategy, while agri-business or landowner
farming must cope with the strictures of governance or labour laws (Marzin et al.,
2014). That is good news for political decision-makers, who can be certain of seeing
their measures on family farming put into effect. It also reveals the considerable
responsibility that they bear on the matter. The resilience and flexibility of family
farming is equally linked to the fact that family members engaged in agriculture,
including heads of farm, very often have sources of revenue other than that generated
by the farm. On-farm diversification, which is one of the features of this type of
agriculture, also makes a contribution, reducing risks and enabling opportunities to
be seized. The development of agro- tourism is one striking example, of particular
interest in the Mediterranean region, as is linkage to short supply circuits for high
added value products.

Family farming: a sustainable model. Unlike industrial or landowner farming, the spe-
cific way in which family farms operate makes them a sustainable model, in every
sense of the word. Heads of farm manage their patrimony in such a way that the
current use of resources does not jeopardize the assets of future generations. In favour-
able conditions, family farming therefore represents a major tool for the sustainable
management of the resources it mobilizes (land, water, biodiversity). Clearly, in the
Mediterranean, as elsewhere, there are plenty of examples showing that family farming
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can destroy natural resources (soil erosion, deforestation, disappearance of high-value
species). But this negative impact is only the result of the unfavourable conditions in
which the activity is practised, leaving farmers no alternative in order simply to survive,
unlike other forms of agriculture, for which the exploitation of natural resources is
sometimes an integral part of the economic model (Clavel et al., 2014).

Potential for development and social ripple effect. Family farming’s major strength lies
in its potential for development and the ripple effect that this can have on entire
societies where it is operating. We have seen the importance of this sector in pro-
viding jobs and occupations to members of the workforce. Any improvement in the
incomes of members of the workforce engaged in family farming, however modest,
has an immediate impact on effective demand for consumer products and represents
a source of economic growth for the productive fabric as a whole, at local or national
level. Family farming is a dominant activity in rural areas of the southern and eastern
Mediterranean, and when it prospers, it becomes a powerful engine for local devel-
opment. It strengthens food security, creates value that benefits the majority of
inhabitants and kickstarts a virtuous circle of job creation and higher standards of
living. Rural areas become attractive, including and especially for young people, as
sources of opportunities for entrepreneurs.

In these troubled times, such scenarios are worth pursuing, for they more than any-
thing else can make a valuable contribution to bolstering local livelihoods and pre-
venting involuntary migration, whose origins, it is well known, often lie in the deep
malaise found in rural areas of the Mediterranean and beyond. For this reason, family
farming is a way of conserving agricultural knowledge and knowhow and avoiding
their loss and waste. As observed in Chapter 15 on traditional knowhow, family
farming in the Mediterranean is a repository of extremely valuable knowhow, built
up over the years and enriched by exchanges with other parts of the world. This type
of agriculture offers a framework for its transmission from one generation to the next.
Loss of knowhow is today unacceptable, at a time when the challenges facing Medi-
terranean agriculture, starting with climate change, demand that all forms of knowl-
edge be mobilized. A repository of knowhow that has been accumulated, family
farming is also an incubator of new knowledge, developed through practice and whose
emergence is activated by the appearance of new conditions. Through its flexibility
and capacity for adaptation, it becomes an extraordinary laboratory, a melting pot for
local knowledge and exogenous knowledge, traditional knowledge and scientific knowl-
edge, a legacy for the future of Mediterranean agriculture. The challenge is to ensure
that these flows of knowledge and information can reach family farming.

Policy recommendations

The extraordinary potential offered by family farming for the development of coun-
tries of the southern and eastern Mediterranean, and for the setting in place of more
sustainable agriculture on both shores of the Mediterranean, calls for the design and
implementation of policies which can help it to become a reality. To this end, rural
and agricultural policies should mitigate the challenges facing family farming and
build on its strengths.
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The development of the CAP will determine the future of family farming in the EU
Mediterranean countries. The dismantling of the milk quota system at the end of
2015 brought an end to one of the last European mechanisms for supply control. It
is not realistic to think of returning to the days of price support. Family farming in
the Mediterranean has shown that it held up rather better than agriculture in
northern Europe to the emergence of other more capitalist models. As a result, it
should be able to retain its dynamism, if the CAP pursues and increases its efforts
to develop good environmental practices, typical products and the link between
production in a particular territory and areas with a natural handicap. The evolution
of the share of the CAP’s second pillar (rural development) in the total aid given to
agriculture will be an indicator of commitment to pursuing this approach. In France,
the priority given to agroecology and territory-based food projects also goes in this
direction.

The International Year of Family Farming offered an opportunity for CIHEAM to
explore these new approaches. During its 10™ meeting held in Algiers on February 6
2014, the Ministers of Agriculture from CIHEAM’s thirteen member countries made
a clear recommendation to support family farming, “particularly on the southern
shore of the Mediterranean — which makes a strong contribution to ensuring the
food security of rural households as well as to the sustainable management of natural
resources and the promotion of human development, especially for women and
young people” (CIHEAM, 2014a). This is a powerful theme for strengthening rela-
tions between Europe and countries of the southern and eastern Mediterranean, at
a time when it is important to defend the conviction that the future of regional and
Euro-Mediterranean cooperation must necessarily involve more projects, networks
and initiatives that have an agricultural, food-based and rural scope.

In countries of the southern and eastern Mediterranean, the future of family farming
is also very closely linked to the content of agricultural and rural policies and their
degree of priority in government agendas. As we have seen, some countries have
embarked on a move towards family farming, such as Morocco (Green Morocco
Plan) or Algeria (rural renewal). Given the demands of economic diversification,
concerns over food security and public and social disorder provoked by the discon-
tent of a rural youth without prospects, a return of agricultural and rural issues to
the forefront of national agendas may lead to an upsurge in leadership and trigger
awareness of the value of family farming. The International Year of Family Farming
has played an important role in this awareness-raising. Now the challenge lies in
putting sufficient and adequate measures into practice.

The most important political step to be taken involves ensuring that family farming
obtains a social and legal status and that family farmers can defend their interests
within professional organizations that are representative and democratic. Beyond
their recognized union functions, these organizations must play an economic role
in marketing family farming products by concentrating their supply, so as to col-
lectively strengthen family farmers’ bargaining power on prices. The same applies to
supplying farms with inputs and equipment. When strengthened and recognized,
such professional organizations can also serve as an interface between family farmers
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and other sources of agricultural knowledge (research, extension, enterprises, etc.).
It should be stressed that here we are talking about interface, and not a vertical,
top-down knowledge chain, with family farmers as the receptacle. What is important
is to foster cross-fertilization of knowledge, capitalizing on the knowhow of farmers
and jointly developing new useful and functional knowledge, based on sharing
everyone’s contributions. This kind of effort is critical to developing relevant solu-
tions to challenges posed by climate change. On this issue, family farmers in coun-
tries of the southern and eastern Mediterranean possess knowhow and experience
that can be valuable, including for agriculture in European countries. As observed
in Chapters 14 and 15, there is a need for multi-stakeholder partnerships and projects
to develop, so as to set in place new knowledge and innovation systems, with pro-
fessional organizations positioning themselves at the centre. Likewise, these can play
a leading role in empowering rural Mediterranean women, helping them to realize
their potential, which can never be fully expressed in current conditions.

Promoting access to productive resources
for family farming

Another major facet of policies favourable to family farming involves access to pro-
ductive resources, first and foremost land. The issue is a thorny one and attempts
at agrarian reform in countries of the southern and eastern Mediterranean have
produced results that fell well short of expectations (for example in Egypt and
Algeria). A number of problems have been raised by the allocation to private indi-
viduals of land which is part of private state property (Tunisia, Algeria, Egypt). The
urgency of an agricultural revival, so as to diversify the national economy in countries
like Algeria calls for massive investment in family farming and the country’s rural
areas, which would undoubtedly have positive repercussions for the economy as a
whole. Access to credit for family farms also poses a problem that is hard to resolve,
given the way the banking system works in a number of countries of the southern
and eastern Mediterranean. In this respect, the many well tested experiences of micro-
finance in the region (Tunisia), and to an even greater extent further afield (sub-
Saharan Africa, Asia), merit investigation, assessment and mobilization, setting in
place an ambitious financing mechanism for family farms and other emerging micro-
enterprises in rural areas. In order to achieve their full effect, these measures must
be accompanied by massive investment in the rural sector, to serve as a framework
for the practising of family farming. It is unrealistic to expect to interest young
people in agriculture if there is no road linking rural areas to markets and the outside
world, and if there are no schools, hospitals or even health care centres and Internet
connections.

These recommendations have already been announced and are mentioned here by
way of reminder. One sector that is rapidly expanding, and for which the interven-
tion of the public authorities as regulator will be of paramount importance to the
future, is that of digital agriculture. Essentially neutral, the digitalization of agricul-
ture, which is in the process of revolutionizing production techniques, does not offer
an agricultural model. It consists of producing and enhancing a massive volume of
digital data that enables agriculture to be piloted (precision agriculture, decision
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support tools), or information to be instantly exchanged between different actors.
It can equally well be applied to agribusiness, landowner agriculture or family
farming, promoting the emergence of an agroecological agriculture, just as much as
it can foster the development of agriculture that focuses on short-term profit. It all
depends on the mode of data management and its use. The role of public authorities
in this is decisive. They must ensure both that the new agricultural era does not
bypass the great majority of farmers — who are family farmers — and that digital
agriculture is put at the service of protecting the planet and tackling waste. They
should also ensure that this digital data, like the infrastructure that will be set up to
manage it, is accessible to all, and that the skills needed to implement the digital
revolution in family farming emerge, by directing fresh and greater efforts towards
the training of young people. Let us set ourselves the objective of achieving this
vision, in which family farms and intelligent rural development offer opportunities,
jobs and an attractive quality of life to future generations.
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ENHANCING KNOWLEDGE
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According to the International Assessment of Agricultural Knowledge, Science and
Technology for Development (IAASTD, 2009), agricultural knowledge, science and
technology (AKST) are of paramount importance to address different development
and sustainability issues: hunger, poverty, rural livelihoods, human health, and sus-
tainable development. AKST become even more important when considering that
achieving development and sustainability goals has to be placed in the context of a
rapidly changing world of urbanisation, growing inequities, human migration, glob-
alisation, changing dietary preferences, climate change, environmental degradation
and the growing use of alternative energy sources such as bioenergy including bio-
fuels and an increasing population. Therefore, achieving development and sustain-
ability goals would entail increased funds and more diverse funding mechanisms for
inter- and multi-disciplinary agricultural research and development as well as asso-
ciated knowledge systems.

According to Tara Garnett (2013), the food “problem” has become a global obses-
sion. Feeding the growing world population requires new strategies and new mul-
ticultural and multi-sectoral rethinking capable of generating new forms of dialogue,
at different specialist levels, to ensure food and nutrition security (Godfray et al,
2010). An answer to this challenge is undoubtedly represented by the development
of the research and innovation sectors and by an increase in the degree of the
awareness of their actors on the needs for involving all the food chain operators in
decisions pertaining to food and nutrition security. Accordingly, knowledge and
innovation transfer should be effective and supported by appropriate policies and
investments. This implies the creation of stronger linkages between researchers and
producers thus shortening the knowledge chain (Adinolfi et al., 2015). In order to
elaborate tangible solutions, it is important to promote effective cooperation and
dialogue among the agri-food system actors, established by innovative and evidence-
based policy instruments that not only foster knowledge generation but also its
multi-directional and circular flow. Policies should also help creating an enabling
environment for innovation.
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In this chapter we will explore options aimed at better linking supply and demand
in the agri-food knowledge chain in relation to food security in the Mediterranean
area, which would in turn make the agri-food research system more effective and
efficient in the reduction of knowledge waste. The first section provides an overview
of agricultural knowledge generation and dissemination and an analysis of the role
of agricultural extension and advisory services within the agricultural innovation
system. The second section highlights the main needs related to the four dimensions
of food security (i.e. availability, access, utilisation, stability) in the Mediterranean
with a particular focus on southern and eastern Mediterranean countries (SEMC).
The third section presents different options and strategies for the development of
an effective knowledge system for sustainable food security. We will see that these
would include the adoption of a new transdisciplinary science of sustainable food
systems and the participation and involvement of the different stakeholders in the
governance and management of the knowledge chain.

Knowledge, technology and innovation
in Mediterranean agriculture
and the agri-food sector

Farmers’ knowledge is continuously developing as a result of new insights, their
day-to-day experience and their access to information. “Indigenous knowledge”,
which is not limited to technology, refers to knowledge that is unique to a given culture,
society or environment, which forms the basis on which local decisions are made. It is
dynamic and in a continuous process of change and therefore does not command the
same status as what is referred to as “formal scientific knowledge” (Salm et al., 2010).
As David Millar et al. (2006) emphasise, we should be careful not to use western
standards to measure traditional knowledge. Different worldviews, belief systems and
visions of leadership, for example, influence not only which knowledge is relevant and
prevalent in rural areas, but also how knowledge is developed and transferred. A type
of education that is not linked to local views runs the risk of being irrelevant and
disconnected from people’s realities. This disconnection between formal education
and indigenous knowledge, that is more context-specific and linked to reality, is one of
the causes of knowledge waste as well as the ineffectiveness of education systems in
many countries in solving real-world problems and addressing societal challenges.

Preserving and promoting traditional food knowledge in Lebanon:

the TerCom project

As part of its activities, the TerCom cooperation project (Activation of Mechanisms
to Sustain Rural Territories and Communities) in Lebanon prepared an Atlas of Tra-
ditional Products. The project was financed by the Italian Ministry of Foreign Affairs
and International Cooperation and the Apulia Region. Published by the Lebanese
Ministry of Agriculture, the Atlas represents a new initiative to promote local and
traditional knowledge with regards to food preparation and culinary traditions.
Divided into seven sections it gathers 88 fact sheets about typical products (cereals,
beverages, culinary specialties, animal and vegetal products and desserts) and 72
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typical traditional recipes identified through several visits made jointly by the project
team and the experts of the Lebanese Ministry of Agriculture. This recovered knowl-
edge has been also made available for the three Local Action Groups (LAGs) created
by the same project in Tyr, Baalbek and Byblos. Thanks to this Atlas, small producers
can be recognised at the local level and participate in the process of the development
of the region. Promotion of Lebanese traditions at local and international level is
also possible through this Atlas.

Source: Annarita Antonelli, CTHEAM-Bari.

According to the IAASTD (2009), the scope of agricultural knowledge goes beyond
the narrow confines of science and technology (S&T) and encompasses other types
of relevant knowledge (e.g. knowledge held by agricultural producers, consumers
and end-users). Therefore, any assessment of agricultural knowledge should adopt
a multidisciplinary and multi-stakeholder approach requiring the use and integration
of information, tools and models from different knowledge paradigms including
local and traditional knowledge. The IAASTD assessed both formal S&T and local
and traditional knowledge, addressed agricultural production and productivity but
also the multifunctionality of agriculture', and recognised that multiple perspectives
exist on the role and nature of AKST. Once AKST are directed simultaneously toward
production, profitability, ecosystem services and local food systems, then formal,
traditional and local knowledge need to be integrated. Traditional and local knowl-
edge constitutes an extensive realm of accumulated practical knowledge, especially
by farmers and rural population, and has a knowledge-generating capacity that is
needed if sustainability and development goals are to be reached (IAASTD, 2009).

Involving coastal communities in knowledge conservation and
natural resources management: the NEMO initiative (Tunisia)

The NEMO project (“Cross-border rural coastal communities development in Libya
and neighbouring countries — Egypt and Tunisia”) is a cooperation initiative for the
development of the region funded by the Italian Ministry of Foreign Affairs (Direc-
torate General for Development Cooperation) carried out through a voluntary contri-
bution of the CIHEAM-Bari, which is the implementing agency of the project, jointly
with the General Direction of Fishery and Aquaculture and some Tunisian institutions.
The project includes three main areas for local development: improving local gover-
nance, stopping the migration of local fishermen and enhancing local production.

The multi-purpose fishing centre in Zarzis archives local and traditional knowledge
that has been discovered during the implementation of the project. This centre is to
become the core of a development strategy for the local coastal communities and
hosts activities to promote the main fishery knowledge and products, local foods
and craftsmanship. Ancient knowledge and innovation are disseminated through
meetings and training sessions targeting especially young fishermen.

Source: Daniele Galli, CTHEAM-Bari.

1- The terms “multifunctionality in agriculture” or “multifunctional agriculture” are generally used to indicate that
agriculture can produce various non-commodity outputs (e.g. environmental services, positive externalities, public
goods) in addition to its primary function i.e. food production.
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In many areas, traditional agricultural knowledge systems have evolved in the last
years towards an innovation systems approach. In this approach, innovation is
regarded as an interactive process between individuals and organisations possessing
different types of knowledge within a particular social, political, policy, economic,
and institutional context. This approach has seen its origins in the 1970s and 1980s
when production had become more knowledge-intensive with a greater role played
by non-material assets (research, training, management, etc.). This kind of knowl-
edge has been defined as “tacit”, often embedded in skills, beliefs or ways of doing
things. Mastering tacit knowledge requires a conscious effort at learning by doing,
using, and interacting (World Bank, 2007a). The innovation system approach should
be considered as complementary to previous approaches (NARS and AKIS) that are
still valid when analysing or promoting agricultural development.

In the 1980s the “National Agricultural Research System” (NARS) approach was
applied focusing on strengthening research supply by providing infrastructure and
developing capacity, management and policy support at the national level. The NARS
comprises all the entities in a given country that are responsible for organising,
coordinating, or applying research that contributes explicitly to the development of
its agriculture and the maintenance of its natural resource base (World Bank, 2007a).
In the 1990s, the “Agricultural Knowledge and Information System” (AKIS) concept
appeared that recognises that research is not the only means of generating or gaining
access to knowledge. This approach gives much more attention to the links between
research, education, and extension and the farmers’ demand for new technologies.
The AKIS links people and institutions to promote mutual learning and to generate,
share and utilise agriculture-related technology, knowledge, and information. An
AKIS integrates farmers, agricultural educators, researchers, and extensionists to har-
ness knowledge and information from various sources (World Bank, 2007a).

Besides farmers, the main components of any agricultural knowledge chain including
agricultural innovation systems are research, training, education and extension. The
linear model and the agricultural innovation system perspective have different views
on the role of actors in innovation. The linear model emphasises on research and
extension organisations to promote agricultural development. Nevertheless, experi-
ence has proved that multiple sources of innovation actors outside government have
significant contribution to the creation, diffusion and application of knowledge. For
instance, the World Bank (2007a) revealed that the private sector and farmers play
a central role in the innovation process. The adoption of a linear model, which
assumes that research centres are the only source of knowledge (scientific and
formal), is also one of the causes of knowledge waste as it does not give the other
types of knowledge (local, traditional, indigenous) the importance they deserve.

In the innovation system perspective, the role of research is different. It bases innova-
tion on the diverse and interactive generation of knowledge in the public and private
sectors and in civil societies (World Bank, 2007a) and supports the fact that research
must focus more on developing strong interactions and linkages between research and
relevant sectors. It is essential that the research system engages universities and research
institutions, the private sector, producer organisations and cooperatives as well as civil
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society organisations and stimulates the scaling-up of farmers’ local innovations (Hall
et al., 2007; World Bank, 2007b). According to Norman Clark (2002), the Agricultural
Innovation System (AIS) concept recognises that the innovation process involves not
only formal scientific research organisations, but also a range of other organisations
and other non-research tasks. Moving from the formal, linear agricultural innovation
model towards transient interactive knowledge networks has very considerable impli-
cations for the role of public research and development (R&D) organisations that need
to accept that science is by no means the only driver of innovation and that innovation
can result from new social, economic and environmental challenges and opportunities
(Daane, 2010). Traditional R&D must evolve towards Agricultural Research for Devel-
opment (AR4D), which integrates research much more into the processes of trans-
forming the agricultural sector (Daane et al., 2009).

“Agricultural extension” is the defining metaphor for all technology transfer activities
and models in agriculture. In the context of the innovation system, this transfer does
not only include the dissemination of “pre-defined” technologies but also interactive
and learning approaches. According to Cees Leeuwis (2004), communication for
innovation should serve as a “two-way” or “multiple-way process”, in which several
parties involved in the process of knowledge generation and dissemination — not
only research centres — can be expected to contribute with relevant insights. Agwu
Ekwe Agwu et al. (2008) emphasise that the new approach should promote not only
technical innovations, but also institutional, organisational and managerial innova-
tions. Extension needs to provide a wider range of services to a more diverse clientele
to improve their capacity to access, adapt, and use knowledge, inputs, and services.
So, extension systems must be flexible, user-driven, and focused on local problems.
Developing better habits and practices that promote wider interaction and learning
is perhaps the greatest challenge for extension organisations (World Bank, 2007b).
Extension must serve as a bridge to link farmers with other farmers and the research
world, the private sector, training organisations, input and credit suppliers and policy
makers to demand-driven innovations.

The education system also needs to adapt to meet the needs of the enhanced dynamics
of agricultural innovation. Education institutes must offer more relevant subject matter
for agricultural innovation, but this is not enough. It is also important to foster co-
innovation initiatives, which entail working in inter-organisational and multi-actor
teams. Effective co-innovation teams require competent individuals, not only in their
profession’s subject matter, but also in solving complex problems jointly with people
from complementary professions and with non-professionals by exchanging knowl-
edge and mutual learning. Performance will depend on the soft skills of the team’s
members (teamwork, communication, leadership, facilitation, negotiation and con-
flict-management skills) (Daane, 2010) but can also be enhanced by abilities in systems
thinking and the adoption of a soft system methodology (Checkland et al., 1990) or
the multi-actor and participatory management of processes (Daane, 2010).

Investments in agricultural research and development (R&D) have paid off abun-
dantly. Information from the Agricultural Science and Technology Indicators (ASTI)
database suggest that R&D spending produced average returns in the order of 36%
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(Alston et al., 2000). Still, investment in agricultural R&D in SEMC is very low
compared with the world average (FAO, 2015). In 2012, the highest agricultural
R&D spending as percentage of agricultural GDP and number of agricultural
researchers per 100,000 farmers was recorded in Lebanon and the lowest in Algeria
(Table 1).

Table 1 - Agricultural R&D indicators in public institutions
for selected Mediterranean countries in 2012

Country Spending (millions Spending as Total number Number

of constant 2005 percentage of agriculture of researchers per

USD) at of AgGDP researchers 100,000 farmers
purchasing power (in fulltime
parity (PPP) equivalents, FTEs)

Algeria 91.6 0.21 593.4 17.6
Egypt 528.4 0.44 8,419.7 133.3
Morocco 147.3 0.49 556.3 19
Lebanon 38.2 0.95 209.2 747.1
Tunisia 63 0.64 541.6 66.1
Turkey 537.3 0.51 3,009.4 38.5

Source: ASTI database (www.asti.cgiar.org/data).

In most SEMCs the traditional approaches of agricultural knowledge generation and
dissemination based on technology transfer and delivery have gradually changed,
fostering decentralisation, involving private actors and civil society organisations and
improving institutional capacity. However, despite the various reform processes of
innovation and knowledge systems, there are still several constraints that limit the
concrete possibility for some groups to adopt innovations (e.g. smallholder farmers,
marginal livestock producers and women farmers). Also, this process presents some
criticalities due to constraints of the institutional, economic and financial context
of some Mediterranean countries. In this regard, literature case studies show that
the presence of the following key conditions might lead to interesting experiences
of innovations adoption: effective participatory approaches, activation of appropriate
financial and credit facilities, reactive institutional framework (Adinolfi et al., 2015;
Feeding Knowledge, 2015).

Knowledge and research needs
for food security in the Mediterranean

The Rome Declaration on World Food Security in 1996 defined its three basic dimen-
sions as: availability, accessibility and utilisation. In 2009, the World Summit on
Food Security completed this definition by adding the dimension of stability/vul-
nerability (Berry ef al., 2014). Therefore, food security is built on four pillars (CES,
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2012; UN-HLTF, 2011; Ericksen et al., 2010; FAO, 2008): availability of sufficient
quantities of food on a consistent basis; access for everyone to the necessary resources
to obtain appropriate foods for a nutritious diet; appropriate use based on knowledge
of basic nutrition and care; and stability in food availability, access and utilisation.

According to Tara Garnett (2013), three perspectives are broadly emerging on how
to achieve sustainable food security and food system sustainability: efficiency orien-
tation focuses on changing patterns of production, demand restraint focuses on
reducing excessive consumption; food system transformation considers both pro-
duction and consumption. These perspectives are neither rigid nor mutually exclu-
sive. A composite approach to tackling the food sustainability problem, drawing
upon all three perspectives, is needed.

A comprehensive approach for tackling the issue of food and nutrition security
requires: 1) taking into account the interconnectedness and interactions between the
four food and nutrition security dimensions mentioned above (availability, access,
utilisation and stability); 2) integrating all the stages of the food chain, including
food production, sourcing and distribution; and 4) ensuring multi-sectoral engage-
ment and coordination of sectoral policies (e.g. agriculture, trade, health, education,
nutrition) (UN-HLTF, 2011). Achieving sustainable food security requires transition
towards more sustainable food consumption patterns and diets. It requires also
efforts on both sides of the food chain: food production and food consumption
(Capone et al., 2014).

The main challenge of AKST is to increase the productivity of agriculture in a sus-
tainable manner. This knowledge must address the needs of small-scale farms in
diverse ecosystems and create realistic opportunities for their development where
the potential for improved area productivity is low and where climate change may
have its most adverse consequences. Sustainable agricultural production can be estab-
lished by expanding and extending the use of local and formal AKST to develop and
deploy cultivars adaptable to site-specific conditions; improving access to resources;
improving soil, water and nutrient management and conservation; pre- and post-
harvest pest management; and increasing small-scale farm diversification.

Ensuring food security in arid areas: the MARSADEV project for

promoting community management of natural resources (Eqypt)

The MARSADEYV project is funded by the Italian Ministry of Foreign Affairs (General
Directorate for Cooperation and Development, IMFA-GDCD) through the Italian
Food Aid Fund. Implementing agencies are the Ministry of Agriculture of Egypt and
the Desert Research Center (DRC of Marsa Matrouh, Egypt). The CIHEAM-Bari is
the executing agency. The project has developed several key activities to improve the
living conditions of the Bedouin rural communities in the North West region of the
Matrouh Governorate. The recovery of irrigation systems in Wadi systems helped
to provide water for crops and families, and thus ensure food security of the pop-
ulation. By merging valuable local knowledge with modern technologies, typical
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crops yields (figs, olives) have increased by improving agro-processing quality and
safety. To achieve its goal, local researchers have been involved in a productive
dialogue merging technical and traditional knowledge with beneficiaries whereas
local plants and crops such as Opuntia ficus-indica, Atriplex litoralis spp., Moringa
oleifera, Medicago arborea, which are used for both income generation and erosion
control were promoted.

Source: Ivan Virtuosi and Pandi Zdruli, CTHEAM-Bari.

With virtually no spare land and water resources left for agriculture expansion,
except in very few SEMCs (Bruinsma, 2009), growth in agricultural production will
be primarily driven by increases in agriculture productivity, increases in value addi-
tion and reduction in food losses (FAO, 2015).

Palm dates and fig value chain enhancement: a community-based

approach in Tunisia

The Tunisian project is based on a new approach aiming to add value to local
products and reinforce capacities of concerned vulnerable communities including
women and youth. At a first stage, the analysis of the palm dates and fig value chain
identified stakeholders and partners that could develop these local products and
facilitate their market access. Many training and awareness-raising workshops were
organised to implement an action plan through a participatory approach involving
rural youth and women. The methodology was based on a “participatory analyses
of competitive advantages” aiming to implement a concrete action for a sustainable
rural development. The SWOT analysis (Strengths, Weaknesses, Opportunities,
Threats) was an important tool used to perform a diagnosis of the advantages and
difficulties of each locality involved in the value chains of palm dates and figs. At
each stage of the study, the local community was involved in the diagnosis and the
decision making through investigation meetings, interviews, capacity-building work-
shops, discussion of results, main findings and recommendations.

Source: Mohammed Bengoumi, Subregional Office for North Africa (SNE), FAO.

Addressing food and nutrition challenges in the Mediterranean region requires many
actions. One of these is a better involvement of food chain actors in the research
cycle management and food system governance.

Involving research institutions and producer organisations

to ensure food security: a participatory approach in Morocco

The Moroccan agricultural strategy, Green Morocco Plan, established in 2007 by the
Ministry of Agriculture and Fisheries aims to consolidate the success achieved by
Moroccan agriculture and to meet the new challenges of competitiveness related to
the opening of markets. The programme set up to establish an enabling environment
for producer organisations includes a new legal framework governing inter-profes-
sional organisations and gathering all the value chain actors and new institutional
partnerships with the Ministry of Agriculture. The inter-professional organisation is
the only representative of the value chain with the Government. It contributes to
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the formulation and implementation of the national value chains development strat-
egies. Programme agreements are signed between the Ministry of Agriculture and
each inter-professional organisation mainly for extension activities and also applied
research. Considering this, tripartite agreements have been concluded between the
Ministry of Agriculture, inter-professional organisations and research and academic
institutions. Inter-professional organisations play an important role in the design of
applied research and innovation. They contribute to funding some research activities
using allocated funds in support to the value chain by the Ministry of Agriculture.
The results are transferred to farmers using adapted extension programmes including
Farmer Field Schools.

In support of the Green Morocco Plan, the FAO has initiated several projects in
Morocco to establish an enabling environment for the better contribution of pro-
fessional organisations to food security (reform of the legal framework) the estab-
lishment of the new national Office for Agricultural Advice and the design of a
national platform for extension using new technologies for information and
communication.

Source: Mohammed Bengoumi, Subregional Office for North Africa (SNE), FAO.

The use of new information and communication technologies (ICT) is also a key
factor in increasing productivity while reducing food losses especially those caused
by pests and diseases.

Supporting local cooperatives in the main olive producing regions:

the Olio del Libano project

The “Social and economic support for the families of producers in olive-growing
marginal regions in Lebanon”, also named “L’Olio del Libano” project, was imple-
mented from 2008 to 2012 by the CIHEAM-Bari in partnership with the Lebanese
Ministry of Agriculture and funded by the Italian Cooperation. The main objective
of the project was to improve the economic conditions of the Lebanese olive growers
through actions of support for the olive industry. In an Internet portal (www.olio-
libano.net), users can find useful technical documents and news about the Lebanese
olive oil chain as well as technical information resulting from the demo plot expe-
riences. The portal describes the main goals; the calendar (trainings, workshops, field
days and events), the monitoring of pests and diseases, the field’s activity, down-
loadable information sheets, phytosanitary bulletins, technical brochures and other
materials; 27 regional satellite imagery olive maps (maps); pictures and press releases;
updated information. Data may be inserted online in the technical access area
(intranet) available for the project’s technicians.

Source: Enrico Azzone, CIHEAM-Bari.

The focus of knowledge generation and dissemination in the Mediterranean should
not only be on crop production because the contribution of animal production is
also crucial to achieve food and nutrition security. This also implies actions regarding
the increase of aquacultural production of fish that would reduce pressure on marine
ecosystems.
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Developing innovative technologies for the production of quality

fingerlings: the MADE projects in Egypt

Fish is healthy and reduces the risk of coronary heart disease up to 36% thanks to
omega-3 fatty acids. Egyptians usually have a high consumption of fish and this
consumption is increasing. Therefore, the country’s fish production models require
new adaptive strategies. Marine aquaculture could play a greater role in increasing
fish supplies and strengthening the national economy. This is a completive sector as
production costs are much lower than in Europe. The Marine Aquaculture Develop-
ment in Egypt (MADE) projects — funded by Italy and Egypt (Debt for Development
Swap Programme) and coordinated by CITHEAM-Bari and the General Authority for
Fish Resources Development (GAFRD) — aim at consolidating marine aquaculture
through the development of new hatchery technologies for the production of fin-
gerlings of sea bass (Dicentrarchus labrax) and sea bream (Sparus aurata). The new
plant, Agami K21/Alex, produces 5-7 million of 1.5g fingerlings a year, thus sup-
porting the private sector in the Nile Delta area. The MADE projects promote among
Egyptian investors to foster the dissemination of innovative technologies and soft
knowledge related to aquaculture, thus contributing not only to achieving food and
nutrition security in the country but also to the economic development of coastal
areas.

Source: Roberto Ugolini, CTHEAM-Bari.

The Feeding Knowledge programme, carried out in the framework of Expo Milan
2015, is aimed at identifying knowledge and research needs for food security in the
Mediterranean area.

Feeding Knowledge programme for the Expo Milano 2015

Launched in 2012, the Feeding Knowledge programme has been developed by the
CIHEAM-Bari in partnership with the Politecnico of Milan in the framework of the
2015 Expo Milano with the theme “Feeding the Planet, Energy for Life”. The Feeding
Knowledge Programme is part of the intangible legacy of Expo Milan 2015 (www.fee-
dingknowledge.net). It already led to many important outcomes: a Mediterranean
network of skills on food security in 10 countries with a Local Point placed at
ministries and scientific institutions; an International Network on research and inno-
vation for food security with over 3,000 members (and a database with over 1,000
researches); an International Technology Platform to share information, ideas and
researches; five white papers and one policy paper on research and innovation pol-
icies for food security; 786 Best Sustainable Development Practices for Food Security
candidates at the international competition of Best Practices for Sustainable Devel-
opment (BPSD) for Food Security (Expo Milano 2015) (more than half of the eligible
applications by Euro-Mediterranean countries); models of agricultural enhancement
and exploitation experimented with 18 best practices selected among the winners of
the competition. Feeding Knowledge assisted National Extension Services in the
transfer of knowledge to operators and farmers. The final aim of the programme is
the creation of a Euro-Mediterranean Centre of Knowledge for Food Security: a hub
of knowledge and expertise based on a consolidated network of research organisa-
tions and national institutions.

Source: Damiano Petruzzella and Marinella  Giannelli CIHEAM-Bari; Feeding Knowledge
(www.feedingknowledge.net).
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The policy paper of the Feeding Knowledge programme has been built following a
comprehensive analysis of different elements of the knowledge chain in the Medi-
terranean region, with a particular focus on the main dimensions of food security:
availability, access, utilisation and stability. Table 2 briefly summarises the results of
this activity (Adinolfi ef al., 2015; Feeding Knowledge, 2015).

Table 2 - Main research needs related to food security
in the Mediterranean area

Food security Research theme Description
dimension
Availability Managing ecosystem  The main challenge seems to be the enhancement
services of ecosystem services, whilst maintaining a pro-

ductive agriculture. Intensifying production,
within environmental boundaries, requires
research on the practical assessment and applica-
tion of technologies such as conservation agricul-
ture, no till or reduced tillage, agro-forestry,
mulching, cover crops, controlled grazing, inte-
grating crop and livestock production, well-
designed terracing to control soil erosion and the
use of halophyte crops in saline areas. Agricul-
tural and innovation policies should be based on
the principle of “sustainable intensification”,
requiring significant efforts in research as well as
in knowledge transfer. There is need to manage
scarce water resources in a sustainable manner.

Availability Enhancing qualityand  Sustainable integrated management and control
quantity of cropsand  of biotic and abiotic factors (both during pre-
products harvest and postharvest stages) are fundamental

to enhance quantity and quality of products. To
this aim, research should focus on the efficiency
of Integrated Pest Management and organic pro-
duction systems under an eco-functional inten-
sification approach. This objective needs to be
accompanied by actions aimed at developing a
better knowledge about food losses throughout
the supply chains.

Access Fostering sustainable The lack of human, financial and structural
development of small  resources in remote communities and isolated
rural communitiesin ~ households living in low potential areas has
marginal areas implications in terms of food accessibility and

affordability. In these contexts the mechanisms
of learning and innovation transfer are of pivotal
importance in maintaining the wellbeing of local
communities.
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Utilisation Promoting sustainable  There is an urgent need to assess the environ-
food consumption mental, economic, social, cultural, health and
patterns nutritional sustainability of the current food con-

sumption patterns and diets in order to design
comprehensive, coherent and multifaceted nutri-
tion-sensitive policies. These research activities
should deal, among others, with: diet nutritional
and health implications, food-related environ-
mental footprints, economics of Mediterranean
food consumption patterns, food cultures and
sociology in the Mediterranean, food system gov-
ernance and food policies.

Stability Managing food in an A main topic for future research in this domain
increasingly globalised | is to strengthen the availability of information as
food system a prerequisite to afford appropriate policy anal-

ysis. In this regard, an important priority is to set
up tools that help understand how local and
regional food systems might be affected by hith-
erto inexperienced events such as multiple bread-
basket failure and what would then happen to
trade, price, food access and local land-use
decision.

Source: adapted from Adinolfi et al. (2015); Feeding Knowledge (2015).

Matching research needs and results

The need for a “short” knowledge chain is becoming increasingly urgent in SEMCs.
It is certainly easier to measure the effectiveness of research that is able to address
the needs expressed by operators and that is better tailored to the regional context,
and able to identify its criticalities and to trace its future developments. Thus, inno-
vation becomes the result of the creation of a network, of an interactive learning
process, of a negotiation among heterogeneous stakeholders (Adinolfi et al., 2015).

Successful innovation requires both the “supply-push” of the research community
and the “demand-pull” of the users of new knowledge. Indeed, a successful system of
innovation requires constant interaction between many organisations and individuals
in both camps. Innovation can only take place within an interactive social system,
composed of research and researchers, but also of networks of actors that provide
communication channels linking organisations and individuals. Such networks can be
both formal and informal (Arnold and Bell, 200; Roseboom, 2004; Hall et al., 2005).

According to Cosimo Lacirignola (2015), in order to achieve food security, we should
also fight against the waste of knowledge. Traditional agricultural skills deserve greater
attention and locally found solutions should be better and more broadly disseminated
thanks to modern communication technology. Encouraging the sharing of knowl-
edge, experiences, good practices and ideas is essential. The circular economy of
knowledge is incredibly powerful. Innovation is above all the power of federating
energies and intelligence put at the service of common goals. To avoid knowledge
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waste, it is also important to improve access to knowledge by end-users. Thus, the
decentralisation of knowledge systems is a key element not only to achieve an effective
dissemination of agricultural knowledge but also for the fostering of local innovation
systems. However, that may make the governance of the knowledge system more
complicated without forgetting the financial implications of a move in this direction.

To avoid knowledge waste, Felice Adinolfi et al. (2015) called for the development of an
effective knowledge system for food security in the Mediterranean by exploring all the
possible options. Feeding Knowledge shares the same aim and tries to enhance dia-
logue among researchers, policy makers, farmers and all the other stakeholders
involved in the food security domain: the needs of local stakeholders gathered in target
countries of Feeding Knowledge and the perspectives for research outlined by its
network of experts are consistent with each other. The need to bridge a gap of aware-
ness and the adaptation of research results to the local context has clearly emerged. This
requires not only the strengthening of services for the transfer of information, but also
the adoption of new formulas through which knowledge is mediated and made avail-
able for use. Accompanying the introduction of technical innovations with the possible
functional organisational adjustments is therefore possible. The divide between knowl-
edge and production systems deepened by the small size of holdings. This pushes
towards specific policies for small farmers and towards the adoption of transfer models,
which can connect research to family and small-scale agriculture.

Some options for the development of an effective knowledge

system for food security in the Mediterranean area

— Renewing tools and approaches for the re-formulation of social and agricultural pol-
icies: fostering innovation and knowledge development in building agricultural and
social policies is a priority. Indeed, in order to make these policies effective and
mutually coherent, the decision-making process should be based on accurate and
comprehensive information and should be re-organised according to innovative
strategies.

— Supporting new paradigms for access to innovation: there is a need to strengthen
the decentralisation processes of national systems for the spread of innovations, to
promote local institutional capacity-building and to develop a participatory approach
able to link needs and solutions thereby enhancing formal and informal knowledge
resources. This option would lead to several benefits: a shorter knowledge chain,
new mechanisms of knowledge co-creation and the transfer of research results also
to marginal organisations.

— Opening up knowledge for food security: all the potential of new tools and methods
for the collaborative creation and sharing of knowledge should be exploited. The
common objective should be the inclusion in the knowledge chain of every person
who holds knowledge that really matters regarding food security and nutrition. At
the same time, access to knowledge should be guaranteed to whoever is interested
in it. Massive online open courses allowing social learning, event-based learning
paths, peer-to-peer learning processes, citizen science initiatives developed
in an integrated way might set the toolbox for the opening up of a new knowledge
eco-system for food security.

Source: adapted from Adinolfi et al. (2015); Feeding Knowledge (2015).
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Feeding Knowledge experts explored several options to build a sustainable approach
for research and innovation on food security in the Mediterranean including:

— Reducing knowledge waste: we talk a lot about food waste and the reduction of
losses but knowledge waste should also be avoided. Research is often duplicated,
repeated or not promoted and enhanced. It is time to produce a useful and inno-
vative body of knowledge and analyses, capable of helping political and economic
decision makers.

— Enhancing research complementarities: researching on all issues in all countries at the
same time is not sustainable. Yet, research facilities and funds are limited. The pooling
of research efforts and scientific capacities is essential. Given the constant reduction of
funds for research, international scientific diplomacy should be promoted. Greater atten-
tion should be paid not only to technical options for improving efficiency and promoting
food security, but also to policy options that ensure cross-institutional collaboration.

— Improving research investments targeting: improving food security in the Medi-
terranean countries also means providing support family farming and smallholders
in rural areas. Optimising investments in research could only have an impact on
productivity and profitability if the farmers are directly involved and targeted. Dis-
semination of knowledge to farmers, young people and women, should be improved.
In order to achieve this, a more inclusive approach for territorialised food security
strategies should be adopted.

These recommendations clearly show that a new science considering the food system
in its entirety and taking into account relations and interactions between the different
actors is needed.

The need for a new transdisciplinary science of sustainable
food systems

According to IPES-Food (2015), a one-way street of knowledge transmission, from
scientists to policymakers, will not suffice to foster a genuine transformation of food
systems to make them more sustainable. What is needed is a multi-directional flow
of knowledge between the worlds of science, policy and practice. This shift is urgently
required for many reasons: food systems are complex “social-ecological” systems
that require different sources of knowledge to be combined; political and ethical
choices cannot be made by scientists alone; scientific methodologies are not immune
from biases and assumptions, and must be subject to deliberation; the recommen-
dations made by scientists must be context-specific and adaptive in order to succeed;
and social actors hold unique knowledge that can catalyse change. So, there is a need
for a real food-related knowledge revolution to overcome persistent paradigms.

Food systems have to be considered in their entirety, acknowledging the interde-
pendency of sustainable consumption and production. An analytical lens is needed
in order to understand the various problems in food systems as the component parts
of wider systemic problems. Food systems also refer to the vast web of sectoral
policies and regulatory frameworks (agriculture, environment, health and safety,
trade, energy, etc.) that shape the food arena (IPES-Food, 2015).
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Significant progress has been made over recent years in accommodating different
actors, framings and sources of knowledge in leading science-policy initiatives — the
TAASTD and also the Intergovernmental Panel on Climate Change (IPCC); the Mil-
lennium Ecosystem Assessment (MA); the High Level Panel of Experts (HLPE) of
the Committee on World Food Security (CFES). These initiatives have been equally
open to diverse sources of knowledge and the diverse worldviews underpinning
them. However, initiatives at the science-policy interface have struggled to capture
all the aspects of food systems. Assessments have been disproportionately centred
on boosting food production, a focus that has found a new incarnation in “sustain-
able intensification”, now widely adopted as a means of squaring environmental
concerns with the imperative to grow more food. This tendency to narrow the ana-
Iytical lens risks perpetuating the agronomic knowledge bias and agro-industrial
political bias of the “green revolution”. It may also reflect a tendency to prioritise
technological innovations over social innovations (IPES-Food, 2015).

In addition to highlighting the importance of access to food, the more holistic con-
cept that recent definitions of food security embody identifies a wide range of
research challenges spanning the humanities and social and economic sciences
(Palsson et al., 2011), as well as nutritional sciences. In order to achieve sustainable
food security a food system approach is required. Polly J. Ericksen et al. (2010) argue
that as food systems encompass social, economic and political issues as well as eco-
logical ones, different disciplines must be bridged in order to develop a holistic
analytical and research framework.

As most food comes from crops, research has historically concentrated on agronomy
and its associated sciences, although livestock and fisheries also received considerable
attention. However, the fact that so many people are still facing food insecurity
despite global production currently being sufficient for all, indicates that research
which considers multiple aspects of food security and food systems is needed
(Ingram, 2011). While research on producing food has allowed remarkable gains,
the dominance of this research has overshadowed many other important aspects
related to the entire food system. While production increase continues to be an
important goal, other activities such as food processing, packaging and distributing
food, and retailing and consuming food are now all receiving increased attention,
and the whole food chain concept is now well established (Maxwell and Slater, 2003;
ESF, 2009). More effective policies, practices and governance (institutions and organ-
isations) are needed at a range of levels including spatial, temporal, jurisdictional
and other scales (Cash et al., 2006; Termeer et al., 2010). Research has an important
role to play in providing knowledge (Ingram, 2011).

In order to improve the sustainability of Mediterranean food consumption patterns
a multidisciplinary and holistic regional research agenda is needed. Research results
should help in designing adequate policies, guidelines and recommendations for the
main Mediterranean food system actors. Research and policy activities must be well
coordinated if sustainable qualitative and quantitative results are to be achieved
(CIHEAM and FAO, 2015).
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Involving farmers and producers in agricultural
and food-related knowledge generation and dissemination

Investments in public R&D are not sufficient to boost agricultural productivity. For
these investments to pay off, a sound system that brings new knowledge to the farm
is required. Unfortunately, this is not happening at the right pace and extent in
SEMC:s. There are both deficiencies in the extension system and a lack of incentives
for farmers to apply new technologies. Key elements of a comprehensive approach
to increasing agricultural productivity in the region include: 1) public-private part-
nerships in extension services and up-scaled farmer field schools; 2) strengthening
farmer associations and cooperatives and putting the farmer at the centre of the
agriculture productivity enhancement programme; 3) ensuring that expenditures in
R&D are sustained over time; and 4) promoting regional collaboration to spur invest-
ments, reduce unit costs, and accelerate dissemination and adoption of new and
existing technologies (FAO, 2015).

Involving actors from outside the traditional bounds of the scientific community in
devising food systems reform is essential, in order to bring in knowledge that sci-
entists may not hold. Agroecology, with its focus on innovation in the field, is a
striking illustration of why this matters, and how it can be a catalyst for change
(IPES-Food, 2015). While traditional systems marry researchers, popularisers, edu-
cators and farmers, numerous studies have highlighted the value of opening the field
to other actors, such as consumers, decision makers, industry or other stakeholders,
to maximise the impact of innovations (FAO, 2005).

In the last decades, the resources allocated to R&D in agriculture have increasingly
been invested in knowledge transfer, reflecting the growing attention given to this
issue in developing and developed countries. At the same time, there has been a
gradual shift from the traditional linear model of innovation transfer to systemic
approaches, where innovation is seen as a complex interactive process involving not
only the technological and scientific sphere, but also the social one. As a consequence,
the importance of communication and of the involvement of end users through
specific activities (e.g. brokerage) has significantly increased. A valuable support to
this development can today originate from new forms of spreading information: in
the agricultural sector, enhancing or even creating new links between agriculture,
local area, and consumers, allows the sharing of innovations and continuous
updating, but also helps reach directly the user with precise and personalised mes-
sages (Adinolfi et al., 2015).

Investments are needed in agricultural knowledge systems to promote interactive
knowledge networks (farmers, scientists, industry and actors in other knowledge
areas) and improved access to ICT (IAASTD, 2009). Thanks to new communication
systems and to the development of web networks and communities in all SEMCs,
users — from passive or uninformed actors — are becoming active participants and
promoters of information. This represents a crucial asset for the Mediterranean,
where the main problem today does not seem to be the lack of knowledge but rather
the need to make good use of it. Therefore, strengthening local capacities to use
modern information systems at a wider scale should become one of the policy
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priorities of knowledge transfer and innovation in agriculture, in order to fill the
“Information gap”, so often mentioned by research stakeholders (Adinolfi et al,
2015; Feeding Knowledge, 2015).

Participatory collaboration in knowledge generation, technology development and
innovation has been shown to add value, for instance in Farmer-Researcher groups
(IAASTD, 2009). The role of modern ICT in achieving effective collaboration is
critical to evolving culturally appropriate integration and therefore merit larger
investments and support. Collaboration and integration should be supported by
international intellectual property for example, which allow more scope for dealing
effectively with situations involving traditional knowledge, genetic resources and
community-based innovations (IAASTD, 2009).

Role of producer organisations

Evidence shows that for the development of effective agri-food innovation systems,
skills and capacities of individual actors in the agri-food system are important as
well as their ability to create synergistic relations and to act collectively. As a matter
of fact, innovation presupposes a capacity to innovate at both individual and col-
lective levels. The existence of effective networks and partnerships among the indi-
viduals and groups within the system is of paramount importance for building
collective innovation capacity. Producer organisations can play an important role in
the innovation system especially in areas characterised by the prevalence of small-
holders and family farms (FAO, 2014). They can generate business models with a
high level of economic efficiency. In addition to mere commercial activity, these
producer organisations and cooperatives stand at the core of the development process
(World Bank, 2007b), and can also play a key role as actors of change and innovation.
Historically, they have often had the ability to find and adopt technical or economic
solutions to the problems faced by their members such as difficult access to markets
for inputs and outputs, to technologies and to financial services such as credit. They
can also serve as an interface between farmers and other actors of the innovation
system such as extension and advisory services, research institutions and policy
makers. They also help better defining the farmers’ service demand and monitor the
quality of service supply (FAO, 2014).

Agricultural producers from both shores of the Mediterranean consider farmer
organisations as key actors in the drawing up of agricultural policies (IFAP, 2008).
Today, due to the pressures on Mediterranean agriculture, rural producers are forced
to innovate constantly (El Dahr, 2012). According to Kees Blokland and Christian
Gouét (2007), producer organisations represent an effective means of communica-
tion and information due to their social network and the many links woven between
the members. A consensus is now emerging on their role in the innovation process:
they can contribute important innovations at different levels (Gouét et al., 2009) and
are part of the social capital, which is the vector of change (EI Dahr, 2012).
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Promoting knowledge sharing and providing services to small
farmers: the COPAG cooperative (Morocco), a success story

COPAG was created in 1987, initially, to support dairy producers. Today it supervises
72 small cooperatives and 14,000 members and deals with the dairy sector, “pri-
meurs” and “agrumes”. Farmers ensure a high quality product to small cooperatives
who in turn provide services to all its members (milk collection and storage, use of
agricultural material, provision of dairy cattle with high milking ability, capacity
building, awareness, etc.).

COPAG provides direct services to small cooperatives such as animal feed and agri-
cultural input supply. It also ensures the processing, packaging and marketing of
product. By adopting this monitoring system, COPAG guarantees a better manage-
ment and supervision of the organisation and also an efficient control of the value
chain thus allowing producers to sell good quality milk at a higher price.

Actually, COPAG is the main operator dealing with livestock and dairy products
and represents about 20% of the total milk processes. The quality of its products
(milk and dairy products) has been recognised and its market is increasing. COPAG
is also improving its material capacities, providing to its members, a cattle feed
manufacturing unit, a slaughterhouse and other equipment. COPAG provides all
technical and marketing services to its members in addition to social activities.

Source: Mohammed Bengoumi, Subregional Office for North Africa (SNE), FAO.

Despite progress in various fields of research concerning them, small-scale farmers
and the rural world, especially in the southern Mediterranean, are often excluded
from the main currents of innovation. Apart from the lack of financial resources,
the chief obstacle hampering innovation by farmer organisations in the region, espe-
cially in SEMCs, is the problem of access to certain essential services, namely training,
extension services and research. To alleviate these shortcomings, and rely on the
potential of agricultural organisations for creating and disseminating innovation,
specific “farmer-to-farmer” support and advice schemes have been put in place in
recent years especially in the North Mediterranean (El Dahr, 2012).

Peer education allows sharing of information and knowhow or other types of expe-
rience in the sphere of technologies, markets. This form of cooperation for sharing
“layman’s” agricultural knowledge has proved more effective than other forms of
support such as extension, often criticised for its top-down and one-way approach
(El Dahr, 2012). Producers and their organisations are now placed at the centre of
the knowledge triangle which defines the “Agricultural Knowledge and Information
Systems for Rural Development” (AKIS/RD) (FAO and World Bank, 2000; FAO,
2005). By making them active partners in these systems, rather than mere benefi-
ciaries, the approach is participatory in that it gives producers a driving role in the
process of production and adoption of innovations. Unfortunately, at a time when
this form of farmer-to-farmer cooperation is taking off in many geographical zones,
supported by European agri-agencies, SEMCs are a long way behind with very few
organisations involved in these innovation systems (El Dahr, 2012).
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Gender-sensitive approaches in agricultural knowledge,
science and technology

Gender, that is, socially constructed relations between men and women, is an organ-
ising element of existing farming systems worldwide and a determining factor of
ongoing agricultural restructuring. The largest proportion of rural women worldwide
continues to face deteriorating health and work conditions, limited access to edu-
cation and control over natural resources, insecure employment and low income
(IAASTD, 2009). Gender inequalities are stronger in rural areas than in cities, despite
the great involvement of women for agricultural development and food security. It
is therefore essential that employment in agriculture and in rural areas be better
considered, services in rural worlds improved and activities diversified.

The elaboration of social and agricultural policies in the Mediterranean should con-
sider more the role of women in agriculture and in all the sectors linked to food
security. To achieve food and nutrition security, it is of paramount importance to
design and implement gender-sensitive policies that mainstream the role of women
in the policy and governance arenas. This should be supported by actions for
women’s empowerment as only in doing so women will have all the necessary skills
to achieve gender equality/equity. Adopting mechanisms that enhance women’s skills
and knowledge and provide support to forms of women’s aggregations, and to the
promotion of female entrepreneurship in the agrofood sector, may be effective
actions for achieving this goal (Adinolfi et al., 2015).

Enhancing food security in Eqypt, Lebanon, and Tunisia through

gender mainstreaming: the GEMAISA regional initiative

The regional programme “Enhancing Gender Mainstreaming in sustainable rural
development and food Security — GEMAISA” is part of the activities started by the
Directorate General for Development Cooperation (DGCS — Italian Ministry of For-
eign Affairs and International Cooperation) and implemented by the CTHEAM-Bari,
to promote the role of women in rural development and food security actions in
three target countries (Egypt, Lebanon and Tunisia) and to foster gender main-
streaming capacity-building of partner institutions. The actions are performed at
national level by promoting an institutional recognition of gender mainstreaming
for food security through platforms that will involve Ministries of Agriculture as
well as representatives of national and local institutions, universities, civil societies,
women’s associations and the private sector. With the support of the CTHEAM-Bari
expertise, the platforms will contribute to the programme’s implementation by set-
ting up a grid of analysis and consequently building an approach that could represent
a model of multidimensional empowerment of rural women in the Mediterranean
region.

Source: Silvia Barbatello and Daniela Palermo, CIHEAM-Bari.
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The role of extension and advisory services
in agricultural knowledge circulation

The need to increase the efficiency with which scientific knowledge is translated to
farmers and other resource managers is well recognised. So, food security is strongly
linked to the performance of agricultural and rural extension and advisory services
(Ingram, 2011). Easy and timely access to reliable and updated information is crucial
for agricultural and rural development and thus for achieving food and nutrition
security. Good extension is recognised as a key to agricultural development (USAID,
2012) and can contribute to improving the welfare of farmers and other people living
in rural areas (3ie, 2010). Agriculture multifunctionality and rural economy diver-
sification are changing dramatically the classical crop production-centred mission
of agricultural extension and advisory services. They need to provide a wider range
of services to a more diverse clientele to improve their capacity to access, adapt, and
use knowledge, inputs and services (World Bank, 2007b). For extension to be suc-
cessful, it needs to include credible content, effective delivery and be relevant to and
applicable by clients (USAID, 2012). The FAO recognises the important role played
by extension in agricultural and rural development processes and therefore, it imple-
mented many initiatives for the improvement of agricultural extension and advisory
services in SEMCs with the final aim to develop a pluralistic, decentralised, gender-
sensitive, bottom-up and demand-driven extension and advisory service.

The VERCON initiatives of the FAO

Knowledge and information are essential to improve the agricultural sector, but in
order to be useful, they must be effectively communicated to farmers. In collabora-
tion with the World Agricultural Information Centre, the FAO developed the
VERCON network (Virtual Extension, Research and Communication Network),
which is a powerful tool based on ICT and whose objectives are to improve com-
munication between research, extension and farmers (two-way communication),
reinforce linkages within agricultural research and extension institutions and close
the gap between researchers and extension specialists by improving the generation,
flow, sharing and collaborative use of agricultural knowledge and information. Con-
cretely, when a farmer detects a problem causing damage to his production, he/she
shares this information with the extension office, the extension worker will identify
the problem by consulting the VERCON database and discuss its control with
researchers connected to the network. Relevant information is compiled and shared
with all extension officers in the region that would communicate it to concerned
farmers directly, during awareness meetings or in farmer field schools.

Source: Mohammed Bengoumi, Subregional Office for North Africa (SNE), FAO.

Agricultural extension services in the Mediterranean have evolved towards pluralistic
supply models, where the public component is increasingly giving way to private
agents and NGOs. An assessment in this regard has been carried out during the
Feeding Knowledge initiative: representatives of eight Mediterranean countries have
been invited to draw the National Extension Services (NES) features (see Table 3).
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The changes in modern agri-food systems, as well as issues regarding food safety,
climate change, the role of multi-functional agriculture and the development of rural
areas, are redrawing the boundaries of knowledge information in agriculture, fuelling
the complexity of the governance of extension services. However, as highlighted on
the occasion of an intensive workshop organised at the CIHEAM-Bari in 2014 in
the framework of the Feeding Knowledge programme and attended by representa-
tives of the agricultural extension services of several Euro-Mediterranean countries,
there are other constraints which negatively affect the effectiveness of extension
process, such as weak relations and coordination among researchers, extension staff
and farmers; limited budget allocation; low acceptance of changes in some farming
systems; no tradition of on-farm experimentation. Surprisingly, according to the
extensionists interviewed, there is little articulated connection between extension and
food security (Adinolfi et al., 2015; Feeding Knowledge, 2015). The use of ICT tools
can help to overcome many of these obstacles.

Morocco: The National Internet Portal of the Ministry of Agriculture

to support farmers as good practice ICT application

The National Office of Agricultural Advice (ONCA) has been created in 2012 in
Morocco to implement the new government strategy on agricultural advice. It also
ensures monitoring, coaching and professional advice to farmers in technical and
management aspects, which are important tasks especially for small-scale agriculture.
The new strategy of the ONCA also takes into account the institutionalisation and
organisation of the private segment of agricultural extension. More generally, this
new strategy highlights the importance of development and modernisation of exten-
sion, training and technology transfer for the benefit of various stakeholders in the
agricultural sector, particularly farmers. With the aim to support the implementation
of its action plan (training, information, awareness and communication), the ONCA
has set up broadcasting emissions as well as agricultural ads using its website, radio
and TV. In addition Farmer Field schools are developed in close collaboration with
professional organisations and private extension experts.

Source: ONCA (www.onca.gov.ma).

Conclusion

The need to support research revolving around food security is nowadays widely
admitted as well as the urgency to improve the interface between science and policy
as a means to reduce knowledge waste and to move towards more sustainable food
systems. The real challenge for science-policy initiatives dealing with food and nutri-
tion security is to resist the narrowing of the analytical lens, and to overcome the
fragmentation of food governance and policy spaces (as shown by the prominent
role of agriculture ministries and dichotomy between food and health policies) by
adopting a systemic, inclusive and holistic approach. In order to contribute to food
systems reform, a critical mass of evidence must be gathered and transposed into
policy recommendations. Furthermore, this emerging concept of sustainable food
systems must take into consideration the voices of academic experts and social inno-
vators and be informed by the knowledge of practitioners, and appropriated by those
to whom it seeks to be useful.
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Many of the challenges regarding the food system are common to all Mediterranean
countries. Therefore it is of paramount importance to set up a joint research agenda
to address them in a collaborative way. Cooperation and dialogue on research and
innovation, if carried out through the involvement of all actors concerned — from
farmers to officers — might contribute to building-up long-term initiatives, tailored
to the needs and specificities of each country. In addition, it is of paramount impor-
tance to design a sound strategy for reducing knowledge waste in the Mediterranean,
building up on the unique features and potentials of this region. After years of intense
activities, the Feeding Knowledge programme called for the creation of a permanent
Euro-Mediterranean Centre for knowledge development and sharing on food
security, able to intervene at all levels of the short knowledge chain, from assessment
of needs to the development of solutions and transfer of research results.

To better match the knowledge needs and offer — which is a prerequisite for avoiding
knowledge waste — it is necessary to act on both the demand and supply sides of
the knowledge system. As for the demand side, research priorities should be better
defined in a concerted way and with the active participation of the representatives
of the food system (i.e. producers, processors, retailers, consumers as well as policy
makers). As for the supply side, the research system should be endowed with the
necessary human and financial resources to act on the defined priorities. Resources
should not only be dedicated to knowledge generation but also to communication
and dissemination. For that, the capacity of bridging actors and knowledge brokers
(e.g. extension services, media) should be strengthened along the knowledge chain.
Moving towards a circular knowledge system seems to be the best option although
it encompasses many challenges.

Agricultural extension and advisory services are widely recognised as critical to agri-
cultural development. More attention should be paid to supporting extension and
advisory services to allow them to fully assume their role in achieving food security.
It is necessary to develop a pluralistic, participatory, bottom-up, decentralised,
farmer-led and market-driven advisory system. The involvement of other actors in
the rural extension work is then crucial if the system is to meet the expectations and
needs of rural people.

The multiple threats and risks to food insecurity and malnutrition in the region call
for strengthened regional collaboration and agricultural and food diplomacy. Coun-
tries must develop and implement comprehensive and consultative food security
agendas and put food and nutrition security at the top of their policy agenda. In
this sense, the CIHEAM and the FAO can play a key role: they offer a privileged
arena for exchanges and analyses aimed at developing cooperation between the coun-
tries and can, in collaboration with other regional and international organisations,
play a lead role in identifying and catalysing partnerships with other intergovern-
mental organisations, national governments, UN and EU agencies, private sectors
and NGOs, to achieve sustainable food and nutrition security. Facing huge and
increasing challenges, this is strategic for the future of the Mediterranean countries,
underlying the strong necessity to share experiences, adopt collective behaviour and
draw a more convergent approach to enhance food security in the region.
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