


MEDITERRA 2016

In order to investigate knowledge about food labels, respondents were asked what
is meant by “use by” and “best before” dates. Most of the respondents have a good
understanding of food labels. However, few respondents answered wrong indicating
that there is still some confusion surrounding the definitions.

Legal framework and institutional
environment for FLW reduction
in the Mediterranean countries

Strategies to improve food security in the region have traditionally focused on
increasing food production while putting relatively much less emphasis on measures
to reduce FLW. If implemented in an appropriate way, measures to reduce FLW
offer the opportunity to increase food security while at the same time reducing
further stress on scarce natural resources such as land and water (FAO, 2013c). As
for the European Mediterranean countries, the European Union’s Waste Framework
Directive'®, published in December 2015, requires Member States to adopt a common
methodology for food waste measurement and to report food waste levels to the
European Commission on a biennial basis.

Several countries have launched broad multi-stakeholder initiatives. In June 2013,
France launched its National Pact against Food Waste. In April 2015, French poli-
cymakers released ambitious proposals for a national policy against food waste and
for prevention, recovery and recycling. Some measures, including a ban on distri-
bution level food waste, have already entered the legislative processes. The proposals
are the result of a yearlong study led by the Ministries of Agriculture and the Envi-
ronment. The national policy reflects a collaborative process, led by Parliament
member Guillaume Garot. Inputs were sought and received from various experts
and stakeholders. Their report calls for 36 regulatory and policy measures across the
French food system (Mourad, 2015). The proposed policies against food waste also
aim to create a new form of collaborative policy development in partnership with
civil society, business, government, and grassroots movements.

36 measures for a policy proposal against food waste in France

Stakeholder responsibilities

1) Set into law a hierarchy of preferable actions to fight food waste;
2) Create innovative communication;

3) Clarify expiration dates on food products;

4) Organise local food recovery days;

5) Offer lifelong education about sustainable food;

6) Forbid supermarkets from throwing away edible excess food;

10 - http://eur-lex.europa.eu/resource.html?uri=cellar:c2b5929d-999¢-11e5-b3b7-01aa75ed71a1.0018.02/DOC_
1&format=PDF
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7) Mandate donations to charitable organisations;

8) Ban destruction of edible food;

9) Include messages on food waste in retail advertisements;
10) Enable the donation of rejected “house” brand products;
11) Use QR codes to better inform consumers;

12) Adjust portion and packaging sizes;

13) Improve the use of expiration dates;

14) Encourage use of food by-products for animal feed;

15) Extend tax incentives to processed agricultural products;
16) Better regulate gleaning activities;

17) Strengthen professional training on food waste;

18) Promote the “doggie bag” habit.

The tools of a public policy on food waste

19) Create a dedicated public agency to implement food waste policies;
20) Measure food waste;

21) Mobilise households to conduct a large-scale food waste study;

22) Establish 1,000 community service positions focused on food waste;
23) Offer grants to encourage innovation;

24) Create a zero-waste certification programme;

25) Require product quality in exchange for tax benefits;

26) Assess the impact of food waste regulations;

27) Build innovative partnership to overcome logistic challenges.

Towards a new development model

28) Develop local working groups and local strategies against food waste;

29) Create dedicated devices in case of a production crisis;

30) Coordinate public policies related to food;

31) Form an inter-ministry committee on food waste;

32) Require leniency with regards to dumpster-diving and gleaning;

33) Establish a European committee against food waste;

34) Push for changes in European regulations to reduce food waste;

35) Integrate food waste in the COP 21 climate change negotiations;

36) Establish a decentralised cooperation programme: “1 percent” against food waste.

Source Guillaume Garot, Lutte contre le gaspillage alimentaire: propositions pour une politique publique,
Paris, Ministry of Agriculture, Agro-food and Forests and the Ministry of Ecology, Sustainable Development
and Energy, April 2015.
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Six of the above-mentioned proposals were approved by both bodies of the French
Parliament (Senate and National Assembly) in mid-2015. However, the French Con-
stitutional Council subsequently raised procedural concerns, making it necessary for
the Parliament to reconsider proposals 1, 5, 6, 7, 8, and 10 before their submission
to the President of the Republic for final approval. On the 9" of December 2015,
the proposal for a French law on the fight against food waste was voted unanimously
by the National Assembly. The Senate voted unanimously in February 2016. Super-
markets with a footprint of 400m* or more will have to sign donation contracts with
charities or face a penalty of 3,750 euros.

Source: National Assembly (www.assemblee-nationale.fr/14/propositions/pion2492.asp) and Senate
(www.senat.fr/rap/l15-268/115-268_mono.html).

The Spanish Ministry of Agriculture, Food and Environment is leading the multi-
actor “More Food, Less Waste” Strategy. In this framework, a number of guides
including the following ones were published, particularly the Practical guide to reduce
food waste in the retail sector (2015), the Practical guide to reduce food waste at edu-
cation centres (2014) and the Practical guide for the consumer: How to reduce food
waste (2014) along with studies on the quantification of food waste. At sub-national
level, local and regional authorities often play an important role, as in Catalonia for
instance (Vay, 2014).

Governments from the NENA region have made concerted efforts to recognise the
issue of FLW, and bring awareness to the need to reduction, and commit to strategic
action. A major step was the collective request for support from the FAO to reduce
FLW by 50% over 10 years (FAO, 2012c¢), particularly in the form of strategy devel-
opment and analysis. A process to meet this request began with an Expert Consul-
tation Meeting held in December 2012 (FAO, 2013c) to deepen the understanding
of FLW and start charting a strategy for FLW reduction. Several workshops and
meetings between diverse stakeholders were organised to hold discussions on regional
and national perspectives of FLW. The major strategic thrusts to a reduction plan
were established in a consultative manner. The resulting Regional Strategic Frame-
work for Food Losses and Waste Reduction was presented by the FAO to its regional
governing body (32" Near East Regional Conference) in February 2014, and
endorsed by member countries (FAO, 2014a). The document calls for evidence-based
national action plans for FLW reduction, with clear objectives, baseline, indicators
and targets. Some countries have engaged themselves through concrete actions:
in 2013, the Kingdom of Saudi Arabia launched a commitment to reduce FLW and
a proposed a “Strategy and Action Plan to Reduce FLW in the Kingdom of Saudi
Arabia” that evolved into a component of the KSA Food and Nutrition Security
Strategy. The focus is on both food loss and food waste reduction, and on generating
quantitative and qualitative evidence as a first step.

On the 6 of February 2014, in the final declaration of the 10" meeting of the Min-
isters of Agriculture of the thirteen Mediterranean Member Countries of the
CIHEAM in Algiers, the ministers and heads of delegations proposed the CITHEAM
to strengthen instruments and networks and encourage regional initiatives aimed at
addressing the issue of food waste (CIHEAM, 2014). While much work remains to
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be done by 2024, several activities are already underway also in Egypt, Jordan, Leb-
anon, Morocco, Tunisia, and elsewhere in the NENA region. Policy measures taken
by Egypt regarding the subsidised “baladi bread” supply chain is contributing to the
reduction of waste. Many initiatives and awareness activities focusing on waste are
carried out at consumer level in Lebanon and in Italy.

Reforming subsidies in Egypt to improve targeting and reduce waste

In 2014, a reform of the Egyptian bread subsidy system sought to make subsidised
bread more accessible to the most vulnerable, reduce inefficiencies and waste and
reduce cost. In terms of waste, the subsidies on bread in Egypt are believed to be a
driver of consumer wasteful behaviour and of the opportunistic behaviour among
supply chain actors. Previously, flour was subsidised. It was therefore bought cheap
and sold at higher prices as flour, bread, or “leaked” from the chain. Leakages occur
at all stages of the chain, in ports, storage facilities, mills and bakeries. Consequently,
up to 43% of purchased wheat is not turned into bread.

The reform introduced a smart card system that subsidised bread rather than flour and
limited the amount to 5 loaves per person each day. Moreover, the quota is allocated
through a credit balance, so that any leftover credit that is not spent on loaves can be
converted into points and used to buy other subsidised food commodities (cooking oil,
rice, or macaroni, for example). In this way, consumers have the incentive to acquire
only the bread they need. Upstream actors are also encouraged to manage the supply
chain more effectively since losses will result in less bread being sold.

In April 2015, the Egyptian government launched two others initiatives as part of
its Cash Transfer Programme, entitled Takaful and Karama (“solidarity and dig-
nity”). Under this programme, poor families receive the equivalent of USD 43 to
USD 83 per month, while some elderly people and people with disabilities receive
USD 47 per month. The programme aims to cover 1.5 million families by 2017.
Takaful provides the income support provided that there are: 80% school attendance
by children aged 6 to 18, attendance to medical check-ups for mothers and children
under 6, and also to nutrition classes. In contrast, Karama provides unconditional
income support to the elderly and people with disabilities. A national database is
established to consolidate social safety net programmes. This Unified National Reg-
istry has made some progress in linking the smart card to other social assistance and
social security databases.

Source: World Bank (2015) and FAO (2013c).

Initiatives to reduce FLW in Lebanon

The Lebanese Food Bank (LFB) was launched in 2013 with the main objective to
eliminate hunger from Lebanon by 2020 by building on strong partnerships in the
public and private sectors as well as on cooperation, and donations from individuals.
Among the many LFB’s actions, the Awareness Programme “Not To Waste Food”
targets hotels, restaurants, catering companies, food factories, and individuals. Instead
of throwing away the excess food, the LFB distributes it to orphanages, nursing homes
and NGOs. The MED-3R (Euro-Mediterranean Strategic Platform for a Suitable Waste
Management) is a waste management project. Regarding food waste, the aim of this
project is to apply in Lebanon the same initiative carried out in France regarding the
encouragement of restaurants and clients to use the take away leftover bags.

Source: Oneissi (2014).
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Policies and initiatives to reduce FLW in Italy

The Italian Presidential Decree of 26 October 1972, No. 633 (“Establishment and
implementation of value added tax”, Article 10, Paragraph 12) states that donations
made to public bodies, recognised associations or foundations with the sole purpose
of assistance are exempt from tax (VAT). Italy is the first European Union country
to have adopted the “Good Samaritan Law”(Law No. 155/2003) ensuring tax benefits
similar to non-profit and of social utility institutions for organisations carrying out
free distributions of food to the needy as charity. These fiscal benefits are within the
bounds of the service provided i.e. food donation.

A national task force for the reduction of food waste has been set up by the Italian
Ministry of Environment. On the 5 of February 2014, on the occasion of the national
day against food waste, the task force met to start developing a national plan for
waste prevention. Over 500 Italian municipalities have signed the “Charter for a
network of local and regional authorities with zero waste” promoted by Last Minute
Market, an academic organisation derived from the University of Bologna, thus
pledging to reduce waste and loss along the food supply chain. In December 2013,
the “National Network of Municipalities against Waste” (association Sprecozero.net)
coordinated by the city of Sasso Marconi (province of Bologna) was established from
the experience of the Charter.

Source: Last Minute Market (2014).

Challenges and opportunities for FLW
reduction

Trends in production, consumption and local, national, regional and international
trade of food suggest an increasing dependence of the NENA region on external
sources for its basic food supplies. To close this widening import gap, there is a need
to address several challenges such as: demographic pressures; sustainable manage-
ment of water resources; enhancement of crops, livestock and fisheries productivity;
reduction of food losses; and management of food imports (FAO, 2015b).

The challenge of addressing FLW must consider the whole supply chain from food
production to food processing and retail, including the end consumer and waste
management systems. Understanding and preventing FLW requires a deep under-
standing of international, regional, national and local food systems (HLPE, 2014;
Ericksen, 2008; Ingram, 2011). For this purpose, further research and multi-stake-
holder consultation and knowledge sharing is needed in the Mediterranean. Potential
areas of interest could be:

— FLW quantification methods harmonised at different levels (in international food
supply chains, and at national, local, and households level, etc.) for different food
categories, groups, and identification of potential trends in time;

— Social, technological (storage, packaging), behavioural, attitudinal and cultural
drivers and causes of FLW as well as the most effective solutions for different stake-
holders;

— Environmental, financial and economic implications of FLW for different stake-
holders;

— Effectiveness of main policy measures and coping strategies to reduce FLW;
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— Potential contribution of food safety laws, regulations, and their interpretation
and implementation for FLW prevention and reduction;

— Cost-benefit and cost-effectiveness analyses of technological, social, institutional
solutions to FLW;

Impacts of labelling, marketing, retailing and distribution approaches on FLW;
— Compositional analysis of FLW in the Mediterranean countries;

Impacts on food and nutrition security of FLW;

Knowledge of and perceived relevance of FLW among Mediterranean consumers;
— Consumer attitude towards waste and FLW;

— Impacts of gender and behaviour regarding food, food management, food waste
along supply chains.

Improving the efficiency of the food supply chain, production techniques and infra-
structures is of utmost importance for developing countries (Kader, 2005), while
developed countries should conduct consumer education campaigns, and facilitate
recovery and redistribution of safe and nutritious food for human consumption
(Monier et al., 2010; FAO, 2015a and 2015b). In addition to an enabling policy
environment, the FAO (2014a) states that collaboration and coordination between
all agents of the food supply chain and other stakeholders, and regional and inter-
national networking are also fundamental. Advocacy, education and legislation may
also reduce loss and waste in the food service and retail sectors. In some countries,
the existing legal and legislative framework regarding food quality and safety needs
to be updated and revised. Legislation on date labelling of foodstuffs should be
re-examined (Godfray et al., 2010) and clarified for the industry as well as consumers.
Public awareness campaigns are required for all food supply chain actors to promote
relevant and practical procedures and technologies (FAO, 2014a). A comprehensive
approach was adopted by Italy in August 2016 as it can be seen in the box provided
below.

Law on food waste prevention (Italy)

On 2 August 2016 Italy adopted the law against food waste that has the following
points:

1) It creates a regulatory framework to comprehend the existing rules concerning
fiscal incentives (L. 460/97, L. 133/99), civil liability (L. 155/03) and hygiene and
food safety procedures (L. 147/13).

2) It provides a set of definitions (e.g. food business operator, surplus food, food
waste, donation, best before and use by dates, etc.).

3) It fosters the donation of confiscated food products.

4) Tt encourages companies to donate food rather than to destroy it by simplifying
the administrative procedures to be given to public authorities.

5) It establishes a hierarchy for the use of products prioritizing the recovery for
human consumption. Whether it is not possible to redirect food to feed people, it
should be use for animal feeding or energy.
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6) It recognizes the role of the “round table” managed by the Minister for Agricul-
tural, Food and Forestry Policies as a tool for consulting all the stakeholders of the
food supply chain. It adds 2 millions euros to the National Fund for the distribution
of food products to the most deprived in order to purchase food.

7) It ensures an adequate number of hours of television and radio programs devoted
to information and awareness about food donation and the fight against food waste.

8) It simplifies the donation of agricultural and farming surplus that fit for human
and animal consumption.

9) It enables municipalities to reduce waste taxes for companies donating surplus
food.

Source: www.bancoalimentare.it/en/Legge-Gadda-Spreco-Aliementare

Operational Manual for food donation in Italy by Caritas Italy

and the Italian Food Banks Foundation

The Operational Manual aims to develop the correct hygienic practices that enable
the recovery, collection, storage and redistribution of food by charitable organiza-
tions. The identification of good hygiene practices helps maximizing the collection
and recovery of food, throughout the food supply chain, such as, primary produc-
tion, products with defects in labelling, foodstuffs near their expiration date, public
catering safe and nutritious cooked meals or ingredients. In reference to Regulation
(EC) No. 178/2002 all food business operators must ensure food safety. According
to Art. 21 of the Regulations (EC) No. 178/2002 R&R units are subject to the rules
relating product liability (Law 155/2003 National Italian legislation) that equate them
to the final link before the end consumer for the purposes of civil liability. The
manual highlights and identifies the correct operating practices in terms of hygiene
to guarantee food safety as governed by Regulation (EC) No. 852/2004. The manual
is mainly referring to European Community law and national legislation (Italy) and
welcomes the principle of flexibility granted by the Regulation 852/2004 that con-
siders R&R units as food business operators.

Source: Recupero, raccolta e distribuzione ai fini di solidarieta sociale. Manuale per corrette prassi

operative per le organizzazioni caritative, Caritas Italy and the Italian Food Banks Foundation, 2015
(http://cdn3.bancoalimentare.it/sites/bancoalimentare.it/files/manualecaritasbanco016_web.pdf).

The role of the private sector in FLW reduction is crucial. An enabling environment
is needed for governments to stimulate private investment and engage the private
sector. For the latter, the FAO (2014a) specifies that investment is required in
improved food supply chains, appropriate farming technologies and household
equipment, and in the use and reuse of lost food. During the last decades, efforts
aimed at reducing FLW were significant. The first Global Initiative on Food Loss and
Waste Reduction (also called SAVE FOOD) launched in 2011 and led by the FAO
includes the following main partners: Messe Diisseldorf (Germany) and UN pro-
grammes such as IFAD, WFP and the UNEP and its Think.Eat.Save Reduce Your
Foodprint awareness raising campaign. Moreover, SAVE FOOD collaborates with
public sector representatives, private sector engaged companies and civil society
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organisation to ensure: 1) advocacy and awareness raising; 2) collaboration and coor-
dination of world-wide initiatives; 3) policy, strategy and programme development;
4) support to investment programmes and projects.

To further stimulate commitment to the reduction of FLW, several cross-sectional
strategies requiring action from multilateral and bilateral donors, intergovernmental
agencies, national governments, and the private sector are needed (Lipinski et al,
2013). It is clear that the feasibility, efficiency and sustainability of solutions and
interventions for FLW reduction in the short, medium and long term have to rely
on a multi-actor and cross-sectoral coordinated effort involving all relevant actors
in the food supply chains including private and public actors as well as civil society.
Policies can facilitate prevention and reduction of FLW and the sustainable use of
limited natural resources such as water and land in view of their importance in the
region. Additionally, policies should be time- and cost-bound and should set up
appropriate results-based monitoring and evaluation systems that are transparent
and provide appropriate accountability mechanisms. Steps should be taken to
enhance the harmonisation of policies and strategies at international, sub-regional
and regional levels. The development and endorsement of a regional strategic frame-
work for FLW reduction in the SEMCs (NENA region) has been a major step forward
in this regard (FAO, 2014a). The Milan Urban Food Policy Pact is another example
of policy frameworks facilitating coordination.

The Milan Urban Food Policy Pact

On the 15 of October 2015, 117 cities across the world signed the Milan Urban Food
Policy Pact. The Pact was presented to the United Nations Secretary General, Ban
Ki Moon on the 16 of October, on the occasion of the World Food Day. This Pact
aims to support policy coherence and was launched together with its Plan for Action
and Selected Good Practices.

The Pact recommends actions for food waste reduction and measurement:

— Convene food system actors to assess and monitor food loss and waste reduction
at all stages of the city region food supply chain (including production, processing,
packaging, safe food preparation, presentation and handling, re-use and recycling)
and ensure holistic planning and design, transparency, accountability and policy
integration.

— Raise awareness on food loss and waste through targeted events and campaigns;
identify focal points such as educational institutions, community markets, company
shops and other solidarity or circular economy initiatives.

— Collaborate with the private sector along with research, educational and com-
munity-based organisations to develop and review, as appropriate, municipal policies
and regulations (e.g. processes, cosmetic and grading standards, expiration dates,
etc.) to prevent waste or safely recover food and packaging using a “food use-not-
waste” hierarchy.

— Save food by facilitating recovery and redistribution for human consumption of
safe and nutritious foods, if applicable, that are at risk of being lost, discarded or
wasted from production, manufacturing, retail, catering, wholesale and hospitality.

Source: www.foodpolicymilano.org/en/urban-food-policy-pact-2
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Strategies and best practices for reducing
and/or preventing fish loss and waste

As described previously, the causes of FLW are specific to context and it is now
unanimously acknowledged that multiple interventions focusing on the efficient use
of resources and on the areas where FLW are most significant are required. Given
the interwoven factors involved in their occurrence, the reduction of FLW will most
likely rely on a combination of improvement in awareness, knowledge and skills, as
well as technical, financial, infrastructural and policy support. While acknowledging
the importance of common control measures (maintaining the cold chain, improving
processing technology and packaging or assessing loss) buttresses the fundamental
fact of “no one size fits all” in addressing FLW challenges. Therefore, a context-
specific systematic analysis, inclusive of the sustainable value chain approach, and
addressing the multifaceted dimensions of FLW, to set priority actions tailored to
the given context, is necessary. It should be centred on the efficiency of the entire
upstream and post-harvest system, and provide sound information to make cases
for evidence-based policies, strategies and programmes. The analysis also includes a
worthy ground for stocktaking of previous loss and waste reduction interventions
and lessons, which can be adapted and up-scaled to the appraised context. The
overview of a good practice in cold chain development in Moroccan fisheries casts
some light on these patterns.

Cold chain and landing sites in Morocco, markets

This example is based on the work conducted by the Moroccan government in con-
junction with the Millennium Challenge Corporation (MCC) and the US Trade and
Development Agency (USTDA) to upgrade the cold chain infrastructure, services and
knowledge and skills of artisanal fishery operators in better handling practices to reduce
quality losses and improve the contribution of fish to national food security.

Morocco is a lead fishing country in the Mediterranean region irrespective of the
effective area of origin of the fish produced. In 2013, it represented about 20% of
the production share (excluding marine mammals, crocodiles, corals, sponges, shells
and aquatic plants) of the region. It ranked third after Egypt (23%) and Spain
(20.2%) for the production and second together with France after Spain (38.4%)
for exports. However, this performance hides some challenges hindering the
country’s ability to satisfy the increasing domestic demand for quality fish, driven
by an expanding tourist sector and expected growth in domestic fish consumption.
So far, domestic consumption is well below the average for the region (12.5 against
20.1kg in 2011).

Indeed, due to inadequate coastal landing sites and port infrastructure, lack of
unbroken cold chains from sea to consumer, weak integrity of the value chain,
limited access to open markets, and insufficient training for fishermen and their
cooperatives, small-scale fisheries remains the most undeveloped segment of
Morocco’s fishing sector. To address these issues, a modernisation programme was
designed and implemented to improve the quality of the catch, maintain the value
chain, and increase the fishermen’s access to both local and export markets. Hence
landing sites were built, support provided to help mobile fresh-fish traders invest in
motorbikes with insulated boxes, transportation was improved along with the asso-
ciated technical assistance and training was adapted to the targeted beneficiaries,
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designed to ensure that all beneficiaries become stewards of the new infrastructure
and equipment after the end of the project. Efforts are also deployed to establish a
network of Marine Protected Areas and increase monitoring efforts to ensure the
sustainable catch of fish resources. More than 125,000 people are expected to benefit
from the Small-Scale Fisheries Project, and household income is expected to rise by
more than USD 273 million over the coming twenty years.

This approach was beneficial from two different perspectives. On the one hand, the
project was built on approaches that had been field-tested by the government, incor-
porating some of the lessons that had been learned through trial and error. On the
other hand, building the project on the past experiences of the Moroccan Govern-
ment was an excellent way to build trust with the partners and to show the extent
to which existing knowledge and “knowhow” were appreciated and valued. This
project is a good reference for post-harvest loss reduction and design and imple-
mentation of interventions in similar contexts. The table below presents the process
and key features identified by the consultant, who was involved in the implemen-
tation of one of the project’s components.

Table 7 - Key features of cold chain development, Morocco

Building Key issues
process
Policy Government is committed to economic improvement and

development with the 2005 National Growth Strategy
making fisheries a priority sector.

Legislation Various standards developed to help implement better
practices.

Skills and Learning from previous projects during phases of planning

knowledge and implementation.

Capacity building is a strong aspect of project and associated
with infrastructure and equipment modernisation including
basic technical aspects.

Capacity building for local construction companies to meet
donor standards should have been provided earlier in
project.

Services and Focus on the modernisation of infrastructure and services.
infrastructure  Access to land is problematic in some locations and more
communication with local authorities is required during
planning.
Feasibility studies completed were slower than expected due
to differences in environmental and social standards.

Technology Upgraded equipment is required to enable better handling
of products and to improve the cold chain.
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Some other good practices related to FLW reduction should be highlighted such as
the one presented below and that are aimed at enhancing the utilisation of by-
products to reduce food waste and support food and nutrition security.

Fish by-products, a valuable source of nutrients

Fish by-products constitute about 50% of processed fish and are the most valuable
part from an economic point of view. Indeed, by-products are of higher nutritional
value with a high concentration of the micronutrients lacking in many diets at global
level, particularly affecting the most vulnerable groups especially women and
children.

As more fish is being processed at industrial level before being sold, more of the
remaining raw material (by-products) can potentially be processed into valuable
products for direct human consumption. In most cases, these by-products are further
processed into fishmeal and fish oil, primarily for feed purposes, and therefore indi-
rectly contributing to food security. At present, more than 30% of the raw material
used for the production of fishmeal and fish oil comes from by-products and waste
rather than whole fish. This percentage is growing and increasingly replacing the
small pelagic species historically used for this purpose. Fishmeal and fish oil are
internationally traded products and represent an important source of revenue for
some countries. These are also a very important feed ingredient for the aquaculture
sector, the fastest growing food production system in the world.

The increasing demand for fish oil as a nutritional supplement has made it highly
profitable to extract fish oil from by-products such as tuna heads. Oil extracted from
cod livers has been a valuable source of vitamin D and vitamin A for centuries, and
it is also increasingly recognised as a valuable source of long chain omega-3 fats.
Mineral supplements can be made out of fish bones, although this is not yet widely
done. However, low cost products with a high concentration of essential nutrients
can easily be made from fish by-products. If traditions and demand for such products
exist, fish by-products can play an important role in combating micronutrient defi-
ciencies. The FAO is involved in several pilot activities, developing fish bone-based
mineral products with high levels of essential minerals such as zinc, iron and calcium.
A recent pilot production of a fish bone based mineral product showed high levels
of most essential minerals, with for example 85mg/kg of zinc, 350mg/kg of iron and
84g/kg of calcium, in addition to significant amounts of iodine and essential omega-3
fats. The product was successfully mixed into traditional school feeding meals and
highly appreciated by school children in Ghana. More than 2 billion people suffer
from iron, iodine, zinc and vitamin A deficiencies, all found at high concentrations
in fish by-products. Although most of the rest of the raw material, as a result of fish
processing, is not currently utilised for human consumption, international trade has
opened up new markets for fish products that are traditionally not consumed in
their country of origin. For example, there is a growing demand for fish heads in
some Asian and African markets, a product that is not considered as food in other
regions. For years, the Nile perch caught in Lake Victoria has been locally processed,
and high valued fresh fillets were exported out of the region. Raw materials such as
back-bones and frames that have become a popular product on the local market,
are now important products traded at local and regional level, and they are an
important source of nutrients in local diet.

Source: Glover-Amengor et al. (2012) and Olsen et al. (2014).
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Some other good practices related to reduction of FLW have been identified. They
can serve as food for thought in planning and interventions, strategies and plans. In
France, the “Small-scale fisheries and the zero discard target”"' was set up but in
other EU countries, regulations have been established to ban discarding of foodstuffs
at the retailing level'”. The FAO has a long history of collaboration with the CIHEAM-
Zaragoza revolving around the organisation of advanced training workshops in dif-
ferent areas of fisheries. In the Mediterranean region the CIHEAM has the mandate
to contribute to human resource development. Joint courses addressing “seafood
Processing: Modern technologies and new product development”, especially by-
products and their benefits, economy and health challenges are provided.

Conclusions and recommendations

Globally, more than 1 billion tonnes of food produced for human consumption is
lost or wasted each year while millions of people are still undernourished and over
2 billion people are micronutrient deficient. In order to move towards sustainable
food consumption and production, demand and supply issues must be addressed
by fostering socially innovative, efficient, and sustainable food production and con-
sumption patterns. FLW have a direct and indirect effect on both food security and
nutrition and food systems sustainability. Curbing the amount of FLW is therefore
a tangible starting point.

Under the framework of the 2030 Sustainable Development Agenda, the Sustainable
Development Goal 2 (SDG 2) aims to end hunger, achieve food security and improve
nutrition while promoting sustainable agriculture by 2030, while the SDG 12.3 aims to
ensure sustainable consumption and production patterns, 50% reduction in food waste
at retail and consumer level and food losses along the supply chain by 2030. The relation
and synergy between SDG 12.3 and SDG 2 to achieve global food security and nutrition
should be strengthened because reduction in FLW (SDG 12.3) is indeed a promising
solution to end hunger and all forms of malnutrition in the world, in addition to the
resulting sustainable impacts on our economy, environment and society. Policy makers,
food systems actors, namely farmers, food manufacturers, retailers, researchers, legisla-
tors, educators and consumers, etc. should collaborate to apply a food systems approach
in an enabling environment to promote sustainable food production and consumption
and to reduce FLW for better food security and nutrition for all.

In 2014, the ICN2acknowledged “that the current food systems are being increasingly
challenged to provide adequate, safe, diversified and nutrient rich food for all that
contribute to healthy diets due to, inter alia, constraints posed by resource scarcity
and environmental degradation, as well as by unsustainable production and con-
sumption patterns, food loss and waste, and unbalanced distribution'?”. The ICN2
Framework for Action recommends to “Improve storage, preservation, transport
and distribution technologies and infrastructure to reduce seasonal food insecurity,
food and nutrient loss and waste” (Recommendation 11).

11 - www.europarl.europa.eu/RegData/etudes/STUD/2015/540360/TPOL_STU(2015)540360_EN.pdf
12 - Loi du 21 mai 2015, www.legifrance.gouv.fr/
13 - www.fao.org/3/a-ml542e.pdf
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Improved methodologies and standardised approaches to assess and evaluate energy
and nutrient losses in FLW are important for countries to understand the extent
and the root causes of the FLW issues so that appropriate strategies and measures
can be implemented to monitor and curb FLW. This is to ensure that safer and
more nutritious foods could be made available to feed the world populations. Fur-
thermore, understanding the hotspots of qualitative losses of nutrients in the food
chain would also help improve food handling, processing and storage after harvesting
in order to preserve maximum nutrient contents in food intended for human con-
sumption. As recommended by the CFS in 2014, where FLW cannot be prevented
at source, the recovery and redistribution of safe and nutritious foods for human
consumption could also contribute to food security and nutrition.

Losing or wasting food is economically, environmentally and socially unsustainable.
FLW exacerbate food supply chain inefficiencies and contribute to food insecurity and
malnutrition globally and in the Mediterranean region, especially in SEMCs. FLW lead
to a major squandering of resources, including water, land, energy, labour and capital
and needlessly produce greenhouse gas emissions, thus contributing to global climate
change. Policy and strategy measures should be informed by reliable data that can
lead to effective and efficient interventions for FLW reduction with short, medium,
and long term return on investments that concerns all actors in the food systems,
including food security and nutrition of end consumers and waste management chal-
lenges and opportunities. The recommended actions include the necessity of access to
reliable data that includes harmonisation of definitions and terminology, methodol-
ogies, and reporting to establish baseline and benchmark statistics, and tracking sys-
tems to monitor FLW over time; coordination of public, private, and civil society
policies and strategies; identification of specific contexts and needs for the organisation
of appropriate awareness-raising and information campaigns; education programmes;
improvement of food system management and governance.

Strategic plans must be developed for the food and agricultural sector. They should
incorporate dimensions relevant to FLW reduction that are vertically and horizontally
coordinated with the related sectors, for instance, health, social protection, education
and training, trade and industry, energy and environmental sustainability. Policies
aimed at achieving food and nutrition security in the Mediterranean region should
address the issue of FLW. Strategies for FLW prevention and reduction can integrate:
— The application of current knowledge to improve food handling systems and
ensure food quality and safety;

— The harmonisation of methodologies and terminology as well as definitions for
FLW monitoring and reporting;

— The reduction of socio-economic constraints and facilitation of short, medium,
and long term investments;

— The provision of more effective education to all stakeholders of the food supply
chain, including farmers, processors, distributors, and consumers form all age
groups;

— The availability of better and adequate infrastructure, including storage facilities
and marketing systems;

— Improved research and capacity development;
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— Enhancement of the capacity of small-scale producers;
— Human nutrition sensitive food systems.

Research outcomes should help design adequate policies, guidelines and recommen-
dations for state and non-state actors in the Mediterranean food system. Given the
seriousness of the problem, Mediterranean countries should urgently adopt FLW
prevention and reduction strategies that are monitored and evaluated.
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The Global Initiative on Food Loss and Waste Reduction

(SAVE FOOD)

The Global Initiative on Food Loss and Waste Reduction (SAVE FOOD) was launched
in 2011 and works worldwide with the public and private sector as well as civil
society for:

1) Advocacy and awareness raising on the impact of, and solutions to food loss and
waste and for increased knowledge and changed behaviour of decision makers, food
supply chain actors and consumers.

2) Collaborationand coordination of worldwide initiatives on food loss and waste
reduction. SAVE FOOD is establishing a global partnership for information, solution
sharing, and harmonisation of methodologies, strategies and approaches.

3) Policy, strategy and programme development for food loss and waste reduction.
This includes field studies at local, national and regional levels and studies on the
socio-economic impacts as well as the political and regulatory framework that affects
food loss and waste.

4) Support to investment programmes and projects, implemented by private and public
sectors. This includes technical and managerial support and capacity building
(training) of food supply chain actors and organisations, either at the food sub-sector
level or policy level.

To Join the Global Initiative on Food Loss and Waste Reduction and subscribe to the
newsletter go to www.fao.org/save-food/partners/get-involved/en/

Technical Platform on the Measurement and Reduction
of Food Loss and Waste

In December 2015, the FAO together with the International Food Policy Research
Institute (IFPRI) launched the Technical Platform on the Measurement and Reduction
of Food Loss and Waste for information-sharing and coordination of diverse stake-
holders, such as international organisations, development banks, non-governmental
organisations, the private sector and civil society. The Platform facilitates food loss
and waste prevention, reduction and measurement at local, national and regional
levels (www.fao.org/platform-food-loss-waste/en/).

Community of Practice on food loss reduction (CoP)

The Community of Practice on food loss reduction (CoP) serves as a global convener
and an integrator of knowledge related to post-harvest loss (PHL) reduction. It offers
a platform to facilitate linkages and information sharing amongst stakeholders and
relevant networks, projects and programs such as the Global Initiative on Food Loss
and Waste Reduction (SAVE FOOD) and the Swiss Development and Cooperation
Agency  (SDC)  funded  projects  on  post-harvest =~ management
(www.fao.org/food-loss-reduction/en/).
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The term “Mediterranean Diet” was coined over 40 years ago, as the way of living
and eating observed in the lands around the Mediterranean Basin and it was linked
with the health benefits observed among the people adhering to it. The Mediterra-
nean diet is closely related to social habits revolving around agriculture and food
production, as well as the traditions linked to food preparation and consumption.
This way of living has been known in the Mediterranean from the years BC, albeit
with local adaptations to the various existing economic, social and religious contexts
around the different regions.

Nowadays, due to the increasing urbanisation of the population, the globalisation
of the agricultural market, the development of a mass food culture and the relative
prosperity of the developed and developing Mediterranean countries, this diet has
been progressively abandoned to a great extent. This is particularly true in urban
areas, where people have lost a large part of the connection with the natural envi-
ronment and have adopted a lifestyle that minimises the available time required to
pay attention to avoiding food waste.

This chapter takes a closer look at the nutritional, socio-cultural and environmental
benefits of the Mediterranean diet and their relations to reduced food loss and waste.
It describes the drivers of its erosion and the impacts they have on the characteristic
aspects of the diet and also suggests policies to be implemented in order to promote
its adoption to improve food systems sustainability in Mediterranean countries. This
will contribute to minimising food loss and waste along the whole food chain, from
agricultural production, food collection, storage and distribution to consumption.
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The Mediterranean diet, a sustainable diet
that reduces food losses and waste

Nutritional adequacy and health benefits
of the Mediterranean diet

The concept of the Mediterranean diet, whose main ingredients were known by the
populations of the Mediterranean Basin of the pre-Christian era, was originally con-
ceived by Ancel Keys in the Seven Countries Study (Keys, 1970). His observations
indicate that all-cause and coronary heart disease death rates were lower in study
cohorts with olive oil as the main dietary fat compared to northern Europe (Keys
et al., 1986). Since then, the scientific community recognised that the Mediterranean
diet has profound health effects. Nowadays, the term is widely used in biomedical
and non-biomedical studies to describe a dietary pattern characterised by high con-
sumption of vegetables, fruits and legumes, moderate amounts of dairy products
(principally cheese and yogurt), low to moderate amounts of seafood and poultry
and low amounts of red meat. Olive oil is the main type of added fat and wine is
consumed modestly, normally with meals (Willett et al., 1995).

In numerous epidemiological and some interventional studies, greater adherence to
the Mediterranean diet has been associated with longevity, as well as with lower
prevalence and incidence of chronic diseases. Adherence to the MD has been spe-
cifically associated with a significant reduction in total mortality, mortality from
cardiovascular disease and cancer, and it has been proven to lower cancer risk and
to confer to primary and secondary prevention of coronary artery disease (including
stroke) (Trichopoulou et al., 2003; Sofi et al., 2010). Last but not least, the Medi-
terranean Diet has been found to be protective against mild and advanced cognitive
impairment (Yannakoulia et al., 2015).

A lot of research has been conducted so far with regards to the abundant nutrients
in this dietary pattern and their health benefits: monounsaturated fatty acids, fibre,
antioxidants, such as vitamins E and C, resveratrol, polyphenols, selenium, gluta-
thione. However, more recently, scientists tend to admit that the whole pattern is
more important than any specific ingredient and that the health benefits go well
beyond the individual effects of nutrients (Donini et al., 2015). This is why, in this
chapter we take into account nutrients and foods, their interactions, inter-correla-
tions and cumulative outcomes. Furthermore, eating is a complex behaviour con-
sisting of several factors apart from the choice of specific foods, such as the
organisation of food into meals and the conditions of preparing and eating that may
also influence health and wellbeing.
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The Mediterranean diet, an intangible cultural heritage of humanity

The Mediterranean diet, derived from the Greek word diaita that means way of life,
has been inscribed in UNESCO’s Representative List of Intangible Cultural Heritage
of Humanity on the 16 of November 2010. Its nomination was supported by four
Mediterranean countries, Greece, Italy, Morocco and Spain. Cyprus, Croatia and
Portugal joined in 2013. UNESCO recognised the Mediterranean Diet as a “set of
skills, knowledge, rituals, symbols and traditions” ranging from the landscape to the
table, and which in the Mediterranean basin concern “crops, harvesting, picking,
fishing, animal husbandry, conservation, processing, cooking, and particularly the
way of sharing and consuming the cuisine”.

In modern times, the Mediterranean diet is threatened by the globalisation and
internationalisation of lifestyles, two of the main reasons why farming populations
are gradually being reduced and people are losing contact with the land as they
become more urbanised.

Local economic development:
women and small-holder farmers

Since the 1990s there has been a resurging interest in promoting local food systems
as economically viable systems for farmers and consumers (Sonnino, 2013). Demand
for local foods in many countries and regions around the globe has been increasing
and, in parallel, there has been an increased interest in the implications of this
growing demand for local development in the context of sustainability goals across
environmental, economic and social arenas (Hinrichs and Charles, 2012).

Different definitions may be given to local foods, but in the present context this
term refers mainly to geographical proximity, therefore the physical place where
food is produced and/or consumed. While the Mediterranean diet fits well into the
definition of local foods, it also fits into the definition of “locality” foods, which are
foods that have “a specific geographical provenance..., but can be marketed any-
where” (Hinrichs and Charles, 2012).

The contribution that local food makes to local development has been well researched
and documented, and some have gone all the way to consider it the vanguard of the
“new” model of rural development (Goodman and Goodman, 2007). While eco-
nomic growth and job creation are immediate objectives of local development, the
concept goes beyond this to include the creation of new products, services and
experiences and the associated development of new markets. In this sense the Med-
iterranean diet can be a lever for economic development. Local, international, gas-
tronomic as well as medical tourism related to it is already being promoted in Greece,
Italy, Spain and other countries in the Mediterranean. It is also leading to unique
selling opportunities for Small and Medium-sized Enterprises (SMEs), cooperatives
and producer organisations of the agro-food sector. In the first place, these new
services and products benefit small-scale producers and empower women, in par-
ticular. Small-scale farmers produce the bulk of fresh food supply, a prominent
characteristic of the Mediterranean diet in many countries around the Mediterranean
Sea. They are also involved in post-production activities including small-scale
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processing of traditional and local food products that are finding entries into local
and international markets. Women and their organisations actively contribute to
local economic and social development through the agricultural work they do on
family farms. They also play an essential role in transmitting knowledge on the
Mediterranean diet as well as safeguarding the traditional knowhow and techniques
by perpetuating the preparation of traditional food products. In addition, they pre-
serve the knowledge of indigenous plants as edible foods and hence safeguard bio-
diversity. The role of women in the Mediterranean has been particularly crucial in
expanding availability and accessibility of nutritional food on a sustainable basis.
Through the preservation of abundant seasonal produce for later use during the
year, they have made possible the availability of and access to diversified food using
local produce: the Mouneh in the East Mediterranean, the Khazin in Egypt and the
Aoula in Algeria are examples of traditional food-saving practices that women, col-
lectively or individually, produced to make use of food surplus that could otherwise
be wasted.

Environmental benefits of the Mediterranean diet:
footprint and biodiversity

As described by its pyramid form (Bach-Faig et al., 2011), the Mediterranean diet
is mostly based on the consumption of fruits and vegetables, beans, nuts grains and
seeds, while poultry, dairy products and especially red meat are consumed in smaller
portions. However, the globalisation of the agricultural market and the increasing
trend of urbanisation have modified the dietary patterns, with an increase of meat-
based food products consumption.

The processes involved in food production consume resources and put pressure on
the environment, in terms of greenhouse gas (GHG) emissions, water use, energy
consumption, chemical inputs (fertilisers, pesticides, etc.) and land usage (UNEP,
2010). In particular, animal-based foods require more land and energy resources
when compared to vegetable-related foods. Besides, conventional agricultural pro-
duction methods have a greater environmental impact than organic methods (Baroni
et al., 2007).

Several studies have investigated the environmental footprint of the Mediterranean
dietary pattern, in comparison with national and regional dietary patterns. Sara
Séez-Almendros et al. (2013) have compared the Spanish dietary pattern with the
Mediterranean and western dietary patterns. The results reveal that the Mediterra-
nean dietary pattern demands less soil, water and energy compared to the other two
patterns. The western dietary patterns had the highest demands of these resources.
Meat-based, high protein diets also have a higher carbon footprint, compared to
fruit and vegetable based diets with lower protein content.

When consuming mainly plant, bio-diverse and local foods produced through eco-
friendly systems, we contribute to the sustainable nature of the diet. Nowadays, in
order to achieve high yields, only particular varieties of crops are used, usually in
monocultures. This leads to the loss of wild varieties. As a result, the genetic diversity
is reduced and the current crop genotypes lack the genetic richness of landraces. In
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contrast, the Mediterranean diet culture of growing crops and raising domestic ani-
mals consisted of using different varieties of wild ancestors, developed through nat-
ural breeding locally, hence increasing the genetic diversity and biodiversity.
Furthermore, because of the dependence on local resources and food stocks, the
fishing and hunting pressure on local fish and animal populations respectively was
less severe. The global ever-increasing demand for food cannot be met by a simple
return to traditional practices. However, through the implementation of proper pol-
icies and provision of incentives to farmers, it is possible to achieve sustainable
agriculture and food that meets present and future food needs (FAO, 2014).

Socio-cultural benefits:
social fabric and food cultural heritage

In the early Mediterranean diet pyramid (Willett et al., 1995), lifestyle behaviours
have not been strongly emphasised as important components of the way of living.
Apart from physical activity, factors like social support, sharing food, having lengthy
meals and post-lunch siestas, were only mentioned as being of particular interest
but not explored or further investigated. In 2011, the Mediterranean diet pyramid
was revised in the light of contemporary lifestyle and sustainability (Bach-Faig et al,
2011), to refer to a lifestyle pattern rather than a diet per se. In the new revision,
qualitative and quantitative elements were taken into account, as well as social and
cultural features characteristic of Mediterranean life: eating in moderation, sociali-
sation during eating, cooking skills, seasonality, biodiversity, eco-friendliness and
consumption of local products, regular practice of moderate physical activity and
adequate rest. The concept of frugality and moderation was emphasised because of
the major public health challenge of overweight and obesity. Moderate consumption
requires respective food production and use of resources, which leads to smaller
food waste. This revised Mediterranean diet pyramid was conceived as a simplified
main frame able to be adapted to different country-specific variations related to
various geographical, socio-economic and cultural contexts. It was aimed at better
popularising its applicability in the present daily lifestyle, without leaving out the
different cultural and religious traditions and different national identities present in
the Mediterranean area.

In essence, the traditional dietary patterns of people around the Mediterranean Basin
encompass a lot of practices, skills, spaces and associated objects, in interaction with
the surrounding environment. The perceptions we have about the Mediterranean
diet and the scientific research that studies it still focus on foods and nutrients, but
tend to forget about the cultural heritage associated with it that is equally important.
There are some fragmentary reports noting that food consumption habits, including
meal patterns, structure and hospitality rituals, are essential issues to consider when
trying to adopt or adhere to the Mediterranean diet (CIHEAM and FAO, 2015).
Furthermore, the preference for seasonal, fresh and minimally processed foods may,
in most cases, maximise the content of protective nutrients and substances in the
diet. The conviviality aspect of eating strengthens socialisation and communication.
Perceived as opportunities for social interaction, mealtimes maintain and reaffirm
individual and group identities, whereas devoting enough time and space to culinary
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activities is also important. Finally, regular practice of moderate physical activity (at
least 30 minutes a day), adequate sleep and rest during daytime (naps) serve as basic
complements to the dietary pattern (Willett et al., 1995). The Mediterranean diet
includes all these social aspects and expresses the intimate relationship between
nature and people. However, it is a highly diversified heritage making it impossible
to have a single model for all Mediterranean countries. There are variations reflecting
different natural, economic, religious and cultural traditions. Although different
countries in the Mediterranean region have their own dietary patterns, it is appro-
priate to consider these patterns as variants of a single entity: the Mediterranean
diet.

The erosion of the Mediterranean
dietary pattern

Drivers

Socio-cultural, economic and demographic factors. The drifting away from traditional
diets to adopt less healthy lifestyles has become a common phenomenon in all Med-
iterranean countries, with the acceleration of modernisation and rapid changes in
the lifestyle and economic activities related to it. Between 1950 and 2000, the pop-
ulation in the five Southern European EU-member countries doubled, while that of
the remaining Mediterranean countries increased more than nine-fold (Salvati,
2014). The demographic divide between countries of the northern shore on the one
hand and those of the eastern and southern shores on the other hand is caused by
higher fertility and population growth rates in the latter.

Alongside the demographic change, a phenomenon of rapid urban growth has been
taking place. Nowadays, it is estimated that two in every three inhabitants in the
Mediterranean countries live in urban areas, and over a third of the population
growth occurs in the coastal cities where most of the economic activities are con-
centrated. This urban growth is mostly brought by an internal redistribution of the
populations and a rural exodus towards cities that offer employment opportunities
and better lives. While the typology of the Mediterranean Basin with vast areas of
hills, plateaux and mountains characterising the inland areas, has helped this move-
ment towards the coasts, the growing international tourism along the shores has
accelerated this phenomenon in the last two decades.

Rapid urbanisation has had impacts not only on the lifestyle and associated food
consumption patterns but also on biodiversity, which is one of the defining char-
acteristics of the Mediterranean diet. Nowadays, the Mediterranean coast is consid-
ered one of the world’s biodiversity hotspots. On the other hand, urbanisation has
largely contributed to farming and natural land degradation and loss along the coasts
of the region, affecting the traditional agricultural livelihoods and local food pro-
duction. Parallel to the demographic divide between the two shores, there have also
been different urbanisation trends between the northern shore and the south-eastern
shores of the Mediterranean: in northern countries, the urbanisation rate has been
expected to increase moderately by 2050, it has been expected to grow more rapidly
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in North Africa (Salvati, 2014). In all cases, increased urbanisation favours the mass
production of low cost food and the necessity for the transfer and storage of these
products in urban centres is increasing the amount of spoiled and wasted food.

Another factor that has affected the erosion of the Mediterranean Diet is the change
in family structure: from an extended one where culinary practices and knowledge
were passed from one generation to another, to a nuclear family where the traditional
wisdom on how to prepare and use food was lost. As with most patriarchal societies,
Mediterranean women have had the main responsibility for food preparation, and
often its production and distribution. The achievement of higher education levels
and the entry into paid labour have contributed, at different paces in the countries
of the Mediterranean region, to the fact that women are moving away from such a
paradigm.

Impact of globalised markets on the Mediterranean Diet. The globalisation and liber-
alisation of trade have had a positive effect on improving food security around the
globe. As a result of the opening up of markets, consumers have access to a wider
and more diversified food offer all year round. However, this change has drastically
affected the way food is produced, procured, distributed and consumed. One of the
salient features of this change is the entry of international super- and hyper-markets
in countries of the Mediterranean, changing the way people buy and consume food.
The diffusion of supermarkets has happened at different paces in the countries of
the northern shore and those of the eastern and southern shores, with the former
embracing the phenomenon earlier. By the late nineties, most eastern and southern
Mediterranean countries have experienced an increase in Foreign Direct Investment
(FDI) in the retail sector pushed by the saturation and intense competition in
domestic European and US markets and the much higher margins to be made by
investing overseas.

At local level, the competition between large supermarket chains on the one hand,
and traditional food shops on the other, has not been to the advantage of the latter.
With increasing incomes, high rates of urbanisation and the changing of women’s
role within the family, a new way of life and demands have emerged. Supermarkets
compete better than traditional shops as they bring with them significant improve-
ments in standards of food quality and safety at competitive prices and convenience,
factors which are highly attractive to an increasingly sophisticated consumer. Since
the beginning of the nineties, there has also been a rise in the diffusion of fast food
chains in the Mediterranean countries. Such changes have resulted in a gradual shift
in the dietary consumption patterns towards a more universal one characterised by
increased consumption of animal products, fats and sugar.

In parallel, the reputation of the Mediterranean Diet as a healthy diet has increased
the demand for locally-produced foods and commodities. Thus, in recent years, a
good part of the expansion of world consumption of olive oil was accounted for by
increases in countries with no or little tradition in olive oil production or consump-
tion like North America, non-Mediterranean Europe, Japan, Australia and Brazil.
The liberalisation of trade has made olive oil a catalyst for economic growth in many
Mediterranean countries propelled by the high economic returns from olive oil
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exports in particular. However, this has led to the increase of imports of cheaper
vegetable oils and the replacement of olive oil in the diets of some Mediterranean
countries especially in countries of the East and South Mediterranean.

Consequences of the erosion of the Mediterranean diet

Nutrition and health factors. Mediterranean countries have been witnessing a nutrition
transition characterised by a shift towards a Westernised’ diet that is energy-dense and
high in refined cereals, animal protein, and fats, with typical foods consumed being
red and processed meat, and refined grains. Unlike the Mediterranean dietary pattern,
the Western dietary pattern has been associated with an increased risk of obesity (high
body mass index and elevated waist circumference) as well as high risk of coronary
heart disease, metabolic syndrome, and type-2 diabetes. A strong association has been
reported between high consumption of unhealthy food components (processed meat,
red meat, trans fatty acids, sugar-sweetened beverages, and sodium), low consumption
of Mediterranean healthy foods (fruits, vegetables and beans, nuts and seeds, whole
grains, and seafood omega-3 fatty acid), and increased risk of cardio-metabolic diseases
(diabetes, systolic blood pressure, high body mass index, fasting plasma glucose, and
total cholesterol) across all countries of the region, thus making such food consump-
tion patterns strong predictors of these diseases. In addition, the dietary energy supply
from the different food groups (healthy and unhealthy) shows that the traditional diet
has been modified: most, if not all, of the Mediterranean countries have shown insuf-
ficient per capita consumption of protective foods, which fell well below recommended
levels, and, inversely, a higher than recommended per capita consumption of harmful
food components.

Evolution of the Lebanese diet

In Lebanon, studies have shown that the adoption of the Western dietary pattern
(characterised by high intakes of fast food sandwiches, pizzas, pies, desserts, carbo-
nated beverages, butter, juices, and mayonnaise) was positively associated with high
body mass index and elevated waist circumference, and tripled the risk of hypergly-
caemia and metabolic syndrome among adults. The Traditional Lebanese pattern,
on the other hand, which is generally considered a Mediterranean pattern as it is
highly loaded on fruits and vegetables, showed no association with any of the CVD
risk factors.

Environmental impacts of the Mediterranean diet erosion. In the Mediterranean, envi-
ronmental degradation has reached proportions that require immediate action
(UNEP, 2010). The new production and consumption Mediterranean patterns based
on animal products, require more water, land resources and energy. According to
Cosimo Lacirignola et al. (2014) these imply high ecological, carbon and water foot-
prints and unfavourable national virtual water balances. Therefore, it is crucial to
increase adherence to the Mediterranean Diet to reduce pressure on the scarce
resources.
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The ecological deficit of Mediterranean countries during the period between 1961
and 2007 increased: the ecological footprint (EF) of consumption per capita increased
while the biocapacity of the region decreased. The cropland EF is the most important
component of the overall EF. Further evidence of the drifting away of the Mediter-
ranean populations from the traditional dietary pattern and their increasing protein
consumption is that the current food ecological footprint of the Mediterranean coun-
tries is not significantly lower than in other countries, even though typical products
of the Mediterranean Diet (olive oil, vegetables and cereals) have a low EF per calorie
provided.

The water footprint (WF) of consumption varies greatly among the different coun-
tries of the region. About 91% of the regional WF of consumption is due to agri-
cultural products consumption. The increase in food demand will have effects on
the volumes of water used for irrigation. Meat, dairy products and wheat represent
more than a half of the WF of food supply in Mediterranean countries (Lacirignola
et al., 2014). Roberto Capone et al. (2013) analysed the environmental cost for Italy,
in terms of water consumption, of non-adherence to the Mediterranean dietary
pattern by comparing the estimated water footprint of the traditional diet and that
of the current dietary pattern: the result was that the latter is about 70% higher than
that of the ideal diet.

Many Mediterranean indigenous species are important ingredients in the preparation
of century-old traditional food recipes. Unfortunately, the globalisation of agricul-
tural markets and changes in lifestyles have had a negative impact on the conserva-
tion and use of these resources sometimes leading to their irreplaceable loss (FMFC,
2010). Indigenous knowledge is being lost and the genetic diversity of food crops
and animal breeds is diminishing rapidly. An exacerbation of the genetic erosion of
agro-biodiversity is reducing the sustainability of local production systems and hence
their ability to safeguard the Mediterranean diet (FMFC, 2010). The standardisation
of cultivation practices, mechanisation, monoculture and changes affecting tradi-
tional production systems have reduced the spectrum of diversity of the products
used for preparing healthy and nutritious food recipes. Safeguarding and promoting
the Mediterranean Diet is of paramount importance for the conservation of the
extraordinary biological diversity in the region and vice versa.

Resource use intensity is still higher in the region. In European countries, the average
fertilisers and mineral nitrogen consumption is higher than the worldwide average
(Lacirignola et al., 2014). This is further exacerbated by food losses and waste (FLW)
implying the loss of precious resources (water, land, energy) and inputs (fertilisers).
FLW reduction is now considered essential to reduce the environmental footprint
of food systems. FLW are responsible for the loss of life-supporting nutrition and
precious resources (air, water and energy) and they have two major direct environ-
mental impacts: waste of the resources that are used to produce the lost and wasted
food and negative impacts including emissions of greenhouse gas. According to
Cosimo Lacirignola et al. (2014), FLW account for water loss ranging from 294 m’
(Palestinian Territories) to 706 m’ (Portugal) per capita per year.
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Assessing the sustainability
of the Mediterranean diet
and food consumption patterns

Methodological approach

The notion of the Mediterranean Diet has undergone a progressive evolution over
the past fifty years — from a healthy dietary pattern to a model of sustainable diet.
In 2009, an international conference on “The Mediterranean diet as a sustainable
diet model” was organised in Parma, Italy, by the Centro Interuniversitario di Ricerca
sulle Culture Alimentari Mediterranee (CIISCAM), in collaboration with the FAO,
the CIHEAM-Bari, the Italian National Institute of Food and Nutrition, the Forum
on Mediterranean Food Cultures (FMFC) and Bioversity International. In 2010, the
FAO organised a preparatory technical workshop to identify the four characterising
dimensions required to assess the sustainability of a diet: nutrition and health, envi-
ronment, economic and socio-cultural factors. This was followed by an international
symposium on “Biodiversity and sustainable diets”, organised by the FAO and Bio-
versity International in collaboration with the CTHEAM-Bari and the Italian National
Institute for Research on Food and Nutrition (INRAN) during which the following
consensus was reached on a definition of “sustainable diets”: “Sustainable diets are
those diets with low environmental impacts which contribute to food and nutrition
security and to healthy life for present and future generations. Sustainable diets are
protective and respectful of biodiversity and ecosystems, culturally acceptable, acces-
sible, economically fair and affordable; nutritionally adequate, safe and healthy; while
optimising natural and human resources” (FAO and Biodiversity, 2012). Within this
definition, the Mediterranean Diet was acknowledged as an example of a sustainable
diet to be further studied along with other cultures and agro-ecological zones.

Thanks to its nutritional, health, socio-cultural and environmental characteristics
and because it concerns a vast number of countries, the Mediterranean diet was
chosen by the FAO for a pilot study intended for the assessment of the sustainability
of diet models. In 2011, the FAO in collaboration with the CTHEAM-Bari developed
methods and indicators for the assessment of the sustainability of diets and food
consumption patterns, in the context of sustainable food systems in the Mediterra-
nean area'. As an outcome of this collaborative effort, in the final declaration of the
CIHEAM meeting of the Ministers of Agriculture held in Malta in 2012, the role of
the Mediterranean diet as “a driver of sustainable food systems within the strategies
of regional development and on that of traditional local products, since quantitative
food security must also be complemented by qualitative approaches” (Lacirignola et
al., 2012) was highlighted.

From 2011 to 2013, through several international workshops, multidisciplinary sem-
inars and discussions with many international experts, four dimensions within the
three sustainability pillars (social, environment and economic) were identified for
the assessment of the sustainability of the Mediterranean diet pattern: nutrition and

1 - www.fao.org/docrep/016/ap101e/ap101e.pdf
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health, environment (including agro-biodiversity), economic and socio-cultural fac-
tors. This research enabled the preliminary drafting of a country-specific and person-
centred methodological approach and a first, non-exhaustive, ensemble of indicators
(Dernini et al., 2013).

This methodological approach based on the use of indicators required a large quan-
tity of data not yet available, intra- and inter-dimension evaluations, prioritisations
and economic resources that were not available to accomplish such a complex task.
It also required the evaluation of direct and indirect interactions and correlations
between the four dimensions. Several challenging questions emerged: how could the
relative importance of these indicators be measured? How could one calculate a
value/score using the data gathered for each indicator in order to make up a com-
posite index? What are the real available data? How could the different indicators
to reach a score/index for assessing sustainability be combined? What is the impor-
tance of the four different sustainability dimensions? Are they all equal? Which are
the priority criteria/themes within these dimensions? Which are the interdepend-
ences? At which scale (individual, household, country, and region) should this opera-
tional methodological approach be tested? How could the centrality of the individual,
the consumer be measured to assess sustainable diets, in spite of lack of data on
individuals and households?

In order to overcome these issues, in 2015, the FAO and the CIHEAM in collabo-
ration with the Forum on Mediterranean Food Cultures (FMFC) and the Interna-
tional Foundation of the Mediterranean Diet, developed a new methodological
approach, called the Med Diet 4.0 model (Figure 1), in which, three additional sus-
tainability benefits of the Mediterranean diet are incorporated together with its well-
documented health and nutrition values. This model highlights the health and
sustainability characteristics of the Mediterranean diet and takes the definition of
“sustainable diets” into consideration (FAO and Bioversity, 2012), as well as the four
thematic sustainability dimensions and their four related benefits: major health and
nutrition paybacks, high socio-cultural recognition of food value, low environmental
impact and positive economic local return.

The main challenge for the further development of the Med Diet 4.0 model is to
understand the interdependences between its four dimensions and the links between
their related benefits. New interdisciplinary cross-cutting studies on the overlapping
of these dimensions are therefore required. With four clearly identified benefits, the
Med Diet 4.0 model can play a very important educational and communication role
in the revitalisation of the Mediterranean diet. It can also provide a better under-
standing of its connections with Mediterranean food systems. By using the Medi-
terranean diet pattern as an ideal model, the Med Diet 4.0 model contributes to the
development of realistic sustainable diet models and their characterisation in the
context of Mediterranean sustainable food systems.
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Figure 1 - The Med Diet 4.0 Model
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Promoting the Mediterranean diet:
policies and research

In order to promote the Mediterranean diet as a sustainable lifestyle and dietary
pattern, the collaboration of all main stakeholders of the Mediterranean agro-food
sector (public institutions, civil society and private sector including producer organ-
isations and cooperatives) is of paramount importance. In this field, international
and intergovernmental organisations can act as catalysts of national and local ini-
tiatives. The CIHEAM and the FAO have recently signed a new partnership aimed
at strengthening the livelihoods of rural communities in the region. This new part-
nership focuses on food security, nutrition and resilience. The Mediterranean diet
is contemplated in the third thematic field of priority of the Memorandum of Under-
standing (MoU) addressing crises and threats related to food and nutrition security
signed in October 2015. One of the fields of work regarding policy development
deals with the implementation of a joint vision and strategies on sustainable food
systems and the Mediterranean diet in the frame of the UN Post-2015 Agenda and
Sustainable Development Goals (SDGs).
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The Mediterranean iet as a pilot study

On the occasion of the 9" meeting of the Ministries of Agriculture, Food and Fish-
eries of the CIHEAM Member States that was held in in Malta in September 2012,
the CIHEAM and the FAO organised an international seminar entitled “Improving
the sustainability of diets and food consumption patterns: the Mediterranean diet
as a pilot study”. The conclusions emphasised the need to develop guidelines to
improve the sustainability of diets and food consumption patterns in the Mediter-
ranean region. These were approved by the Ministers and were integrated into the
final declaration of the meeting, which called upon Mediterranean and international
institutions to support the implementation of the seminar recommendations.

Source: Lacirignola et al. (2012).

Promoting balanced nutrition
especially among young people

Despite the widely promoted health benefits of the Mediterranean diet and the asso-
ciated cultural heritage, during the past few decades, Mediterranean people, espe-
cially the younger generations, have gradually abandoned this traditional dietary
pattern. Despite the fact that there is a lack of longitudinal data enabling a deeper
analysis of dietary changes among young people and the exploration of mediating
and confounding factors, urbanisation, population growth and the progressive glob-
alisation of food supply have been identified as potential causative factors of this
abandonment.

It is important to raise awareness among youth and encourage them to improve
their eating habits, as eating behaviours are established early in life and have a great
impact on the quality of life as an adult. These early interventions may significantly
contribute to the prevention of chronic diseases and promote sustainable lifestyle
patterns based on balanced nutrition and physical activity. In this perspective, new
initiatives have been undertaken, especially in schools: changes in school food serv-
ices, adoption of gardening programmes, media campaigns, classroom workshops
with the teacher as a role model for a healthy lifestyle. However, these school ini-
tiatives promoting healthy lifestyles should develop further and help children and
young people understand the relationship between food, wellbeing and the environ-
ment, food production and cultural differences. Eating habits can be influenced by
recommendations for consumption frequencies, moderation in portions and sizes,
development of culinary skills, seasonality, biodiversity, eco-friendliness and locality
of food products (Bach-Faig et al., 2011).

This holistic approach was recently adopted by the European Union through the
Action Plan on Childhood Obesity 2014-2020°. For instance, in the framework of
the extension of the national implementation of the “School Fruit Scheme”, educa-
tion on combating food waste and the promotion of healthy environments are pro-
posed. The increased intake of healthy foods and fresh fruit as well as their availability
in schools are strongly encouraged. Health partnerships between national

2-Action  Plan on  Childhood  Obesity  2014-2020 (http://ec.europa.eu/health/nutrition_physical _
activity/docs/childhoodobesity_actionplan_2014_2020_en.pdf).
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governments, local governments and non-state actors (smallholders and family
farmers, cooperatives, producer organisations supermarkets, retailers and other rel-
evant stakeholders in the community) are of crucial importance for the achievement
of these goals.

Local development, incentive schemes, and economic
opportunities: the Mediterranean diet as a catalyst

In order to foster local development, local and national authorities must promote
the Mediterranean diet. Olive oil is an interesting example of such a strategy. The
healthy characteristics of olive oil have increased the demand and made consumers
willing to pay a higher price for it in comparison to other edible oils. The growing
of olive trees has a very positive impact on rural development as it reduces the high
unemployment rate during harvest seasons. The activity is nowadays also combined
with rural tourism: in some production areas there are organised tours along olive
oil routes, making the olive tree a symbol of the Mediterranean life style. In addition,
the growing segment of consumers preferring quality food with certification of origin,
leads to the development of economic activities in these regions in addition to an
undisputed market-share for the product itself.

The economic valorisation of local food experiences can be a strategy for develop-
ment. The creation of synergies between producers and tourist operators (hotels,
restaurants) enable the increase of purchases of Mediterranean products and at the
same time increase the knowledge of traditional processes of production. This even-
tually leads to the development of agro-food enterprises and the creation of employ-
ment. However, Mediterranean touristic regions with agricultural activity are
characterised by scattered small towns and villages and small-scale production, which
makes the economic viability of such enterprises a challenge. Knowing that small-
scale producers in the Mediterranean face a lot of constraints to survive in a glo-
balised economy, collective action organisations (cooperatives and producer
organisations) are being created to ensure the sustainability of this mode of produc-
tion and consumption, to encourage newcomers, especially youth, to adopt sustain-
able agriculture practices as means of sustainable livelihoods. Access to productive
inputs, technology, credit, information and markets are among the much needed
services that cooperatives provide to small farmers, without which they might not
be able to stay in business. In Egypt, memberships in agricultural cooperatives have
made it possible for 4 million farmers to earn their income while in Lebanon, rural
women cooperatives have made it possible for their members to increase their oth-
erwise difficult access to local markets. Links to markets, whether domestic or inter-
national, are key factors for the success of this mode of production. A Mediterranean
label could be a helpful tool in making entries to markets for products that meet
the quality requirements. It is therefore necessary to assist small-scale farmers in
meeting the requirements for quality and safety in order to increase their compet-
itiveness. Information systems on market opportunities are also necessary to connect
local production with niches of economic interest.
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The MedDiet label for the promotion of the Mediterranean diet

With the Mediterranean being a primary tourist destination in the world with 150
million tourists visiting the coastal regions every year and with an influx that is
expected to double by 2025, other strategies for the promotion of the Mediterranean
diet need to be envisaged. In 2015, the Association of the Mediterranean Chambers
of Commerce and Industry (ASCAME) initiated the project “Mediterranean diet
and enhancement of traditional foodstuffs - MedDiet”, financed by the European
Union, and granted the “Med Quality Label” to three hundred restaurants located
in six countries (Egypt, Greece, Italy, Lebanon, Spain, and Tunisia) in order to
distinguish those who give priority to the Mediterranean diet. The MedDiet label
certifies that restaurants offer authentic Mediterranean dishes that comply with the
criteria that have been established by the project. A smartphone application is cur-
rently being developed to help people find restaurants, which have been granted the
MedDiet label. Such incentives could also be extended to other retail outlets to
increase adherence to the Mediterranean diet and create economic opportunities.

Domestic markets also provide ample opportunities for the trade of traditional foods
in the Mediterranean. In southern Mediterranean countries in particular, dishes with
high symbolic value need to be prepared from local foods and continue to have a
central position in the identity of the community. In addition, the preferences of
Mediterranean consumers to buy fresh produce from the traditional retail sector,
especially open air markets, could be exploited and is a means of marketing for
cooperatives.

While cooperatives and connections to markets are important for small-scale farmers,
they are all the more so for women-led enterprises. In eastern and southern Medi-
terranean countries, women face more difficulties in accessing inputs, credit, land,
and male-dominated markets as shown by a case study on Lebanon’. Nevertheless,
the appreciation of traditional homemade products and the willingness of working
women, who no longer have time or knowledge to prepare such foods, to buy tra-
ditional products made by other women provides the local market with the means
to promote the Mediterranean diet. In Algeria, Egypt, Lebanon, Morocco and Syria,
the number of women-led businesses that produce and sell traditional food has
significantly increased in the last two decades. This growth has provided new sources
of income that is sometimes the only income of certain households. Such initiatives
have become among the most popular women empowerment programmes sup-
ported by national and international organisations in the eastern and southern Med-
iterranean shores. The National Observatory for Women in Agriculture and Rural
Areas (NOWARA)* in Lebanon, for example, has been documenting and promoting
such success stories since 2011.

Identifying opportunities for partnerships with local farms is of interest for both
producers and consumers. Hence, as shown in the case of Brazil, purchasing from
small scale farmers and women producers for school feeding programmes has proven

3 - Lina Abu Habib (ed.), “Case Studies in Women’s Economic Empowerment. A Case from the Middle East”, CRDTA
(https://wideplusnetwork.files.wordpress.com/2012/10/seventhstoryofwomen.pdf).
4 - NOWARA (www.nowara.org).
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to benefit the local economy and to improve nutritional outcomes among children.
In the Mediterranean region, this type of programme could promote the Mediter-
ranean diet and create a local economic cycle. However, high prices and fluctuations
in product quality and inability to supply local food year-round could be the major
obstacles for these enterprises. Assistance from the national authorities by means of
the establishment of a national strategy for sustainable production and availability
oflocal food, and in the form of subsidies or improved organisation of the producers,
could help alleviate the pressure of the increased production cost, which is especially
evident among small-scale producers.

Preserving natural capital

In order to foster and speed up transition towards more sustainable food consump-
tion patterns profound changes in both food consumption and food production are
necessary (Lacirignola et al., 2014). Making food consumption models more similar
to the traditional Mediterranean diet requires action at all levels (from the state to
the individual firm and consumer) and this requires a focus on the maintenance of
critical natural capital. It is also important to assess the environmental sustainability
of the current Mediterranean food consumption patterns taking into account the
different environmental footprints (Lacirignola et al., 2014).

Public policies in all areas of the food system should consider the risks posed by the
volatility of prices, sustainability, climate change and hunger. Policies in other sectors
(energy, water supply, land use, the sea, ecosystem services and biodiversity) also
need to be developed in closer conjunction with the strategies that are directly related
to food, in order to protect the environment and reduce resource consumption.
Achieving such a coordination of all these policies is a major challenge for local
policy-makers. More effective policies, practices and governance (which must be
supported by scientific research) are needed at different levels (spatial, temporal,
jurisdictional levels etc.). Only sound policies will incite and help consumers and
producers make sustainable choices (UN-HLTF, 2012).

The promotion of the Mediterranean diet needs to be accompanied by parallel
research initiatives to support local agrobiodiversity and promote high quality local
and typical products by focusing on the analysis of the nutrient content that is
indispensable for the establishment of sustainable diets. Sustainable food and agri-
culture policies should also aim to improve the efficiency of agricultural production
systems while at the same time preserve the diverse ecosystem services on which
they depend’. Future agricultural intensification must seek to increase the efficiency
of the use of inputs while minimising adverse effects on the environment. The use
of energy and water needs to be optimised in all domains: transport, storage (e.g.
cold chain), food processing, retail, consumption.

Food environmental sustainability cannot be achieved unless the issue of food losses
and waste is recognised and treated. For these to decrease one must adopt multilevel
strategies whose main axes would be: the application of current knowledge to

5 - www.who.int/trade/glossary/story028/en
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improve the food handling systems and ensure food quality and safety; more edu-
cation to all stakeholders of the chain, including farmers and consumers; better and
adequate infrastructure (storage facilities and marketing systems); improved research
and development capacity and special attention to overcoming the limitations of
small-scale producers. Interventions to reduce food waste will likely have an even
greater impact on freshwater resource availability like other water use efficiency
measures in agriculture and food production.

Conclusion

With the acknowledgment of the Mediterranean diet as a sustainable dietary model
that has unequalled health, economic, socio-cultural as well as environmental ben-
efits, comes also the recognition that this model diet is being eroded from its natural
habitat. The traditional ways of producing and consuming food in the Mediterranean
has changed to become a more “westernised” diet style, due to the changing eco-
nomic and demographic trends, increasing urbanisation and population growth
rates, improvements in incomes, change of ways of life and globalisation.

In order to protect and promote the Mediterranean diet, in the framework of their
Memorandum of Understanding, the FAO and the CIHEAM have elaborated a vision
and strategies to develop sustainable Mediterranean diets and food systems. From a
methodological point of view, there should be data generation and collection in
order to document the changing dietary habits in the region as well as their drivers
in order to provide the information required to formulate adequate policies. Work
on the indicators for diets sustainability assessment and research on local biodiversity
to analyse the nutrient content of the local species including wild plants, should also
be continued with the aim of disseminating them among the scientific community
world-wide.

Evidence should be collected in order to advocate the increased adherence to the
Mediterranean diet (in all dimensions, health, socio-culture, economics, and envi-
ronment) as a sustainable diet model for the Mediterranean food systems, mini-
mising food loss and waste (from production to consumption). The quantification
of food loss and waste is important, as this will allow a better understanding of the
changes happening in the region and help promote what was traditionally a “food-
waste-saving culture”. The meetings of the Governing bodies of both the FAO and
the CIHEAM aim to draw the attention of the Ministers of Agriculture to the unsus-
tainable situation of food systems around the Mediterranean and on methods and
strategies to be adopted to cope with it.
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Nowadays, the distance that food travels from producer to consumer has increased as
a result of food trade globalisation. Consequently, the up-keep of safety and quality
along the food value chain is becoming a significant challenge. The twenty-two coun-
tries bordering the Mediterranean represent, in terms of value, almost 23% of the
global trade in fresh vegetables and 25% of trade in fresh fruit. In the past fifteen years,
exports have risen fivefold, including dramatic increases in fruit and vegetable ship-
ments to the Middle East and North African (MENA) markets (FAO 2014a). For this
reason, this chapter will focus on fruits and vegetables in order to question innovative
postharvest technologies in green food value chain development in the Mediterranean.

Inefficiencies along the food production pipeline and the resulting waste have a
strong negative impact on food availability, productivity and the environment.
Greening food value chains plays a major role in improving food security (Godfray
et al., 2010). Food losses and waste (FLW) refer to the edible parts of plants and
animals produced for human consumption that are not ultimately consumed by the
population. They represent the decrease in the mass, nutritional value and/or quality
attributes of edible food intended for human consumption (FAO, 2011). Food losses
refer to the quantitative loss of food that occur during food value chain operations
that does not reach intended consumers, while food waste refers to food that reaches
intended consumers but is discarded and not consumed (FAQO, 2011). Prevention
and reduction of FLW is not only a goal in itself that is only tied to food security.
It also relates to poverty alleviation, health and safety, employment generation,
gender equality and preservation of the natural environment.
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In the Mediterranean, particularly, in the MENA region quantitative FLW are esti-
mated at over 250kg per year per capita (FAO, 2015) and at 594kcal per day in
nutritional energy terms. Economic losses are estimated to exceed 50 billion dollars
annually in terms of farm gate prices (FAO, 2014a) and the usage and consumption
of natural environment assets (natural resources, ecosystem services, biodiversity,
climate, etc.) that are lost and wasted are staggering. The horticulture secture is the
most affected by FLW and is estimated at a staggering 45% (FAO, 2014a) and even
56% according to recent estimates (FAO, 2015). It is therefore clear that horticulture
should be a priority area of intervention in the region. From a qualitative point of
view, FLW are very high and exacerbated by a multitude of food distributional
aspects ranging from lack of appropriate marketing infrastructures, to cold chains,
logistics and pricing.

In the MENA region, food production is much lower than required. This is largely due
to limited and depleting natural resources (arable land and water). Growing populations
and growing rates of urbanisation have an increasing demand on already-stressed food
systems in terms of quantity and of changing food preferences towards high-value, more
perishable fruits, vegetables, meat and dairy. The region is a net importer of food and
this leads to a wide range of economic, social, cultural and even political difficulties.
Preventing and reducing FLW is the most efficient and feasible approach in economic
as well as environmental terms in comparison to attempts at increasing food production.
Inadequate data on FLW, lack of awareness on FLW, technical capacity to deal with
FLW, lack of organised coordination by institutions in dealing with FLW, insufficient
investment and lack of appropriate policies and regulations, all hinder the prevention
and reduction of FLW in the MENA region (FAO, 2014a).

Thus, a holistic and comprehensive approach is required to address the evident ineffi-
ciencies found along the multitude of horticultural value chains that have a negative
impact on food availability, poverty reduction, employment creation and the natural
environment. Many of the FLW indicators found in the most diverse horticultural value
chains are usually only symptoms of the root causes and do not provide information
on the real root causes of such FLW. The green food value chain development approach
for horticultural produce especially in postharvest management in terms of novel tech-
nologies and applied innovations is an efficient way of tackling FLW.

An overview of the green food value chain

Since the very high FLW in the Mediterranean countries can be attributed to the
lack of appropriate infrastructure throughout the value chain, the development of
a green food value chain should be considered. The latter focuses on the proactive
prevention and reduction of the use of the natural environment (natural resources,
ecosystem services and biodiversity) so as to diminish or mitigate adverse impacts
or even have positive impacts on food value chain operations and activities. At the
same time, the approach also considers disposal and recycling patterns of generated
waste, to recapture value at every stage of the food value chain and thus further
reduce environmental impact (Hilmi, 2015).
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Thus, the main goals of greening food value chains are prevention, reduction and
recapture primarily centred on products, processes and systems that influence envi-
ronmental and economic performance. They can be classified into the following two
categories: ensuring the efficient and sustainable use of the natural environment,
while at the same time increasing the share of environmentally sound food products
provided by renewable and recycled resources, maximising material and energy effi-
ciency at each stage of the system; and preventing and reducing negative environ-
mental impacts at all stages of the food value chain. The climatic conditions of the
Mediterranean countries pose the major problems that need to be taken into con-
sideration. The high temperatures especially during the summer period create a
pressing need for environmentally friendly cooling technologies at each stage of the
system. These technologies require energy, which has to be produced using envi-
ronmentally friendly mechanisms.

Greening food value chains is a step-by-step process that begins with the identifi-
cation of the occurrence of activities in food chains that have an environmental
impact (which activities, where, why, how and when?) Such activities then need to
be neutralised, or in other words, “greened”. Once these environmental “hotspots”
have been identified, the second step focuses on strategies that can prevent inappro-
priate use of the natural environment and the third step on strategies that reduce
the inappropriate use of the natural environment. A fourth step looks at strategies
that can recapture any value that can be found in waste from food chain operations
and a fifth step considers all the efforts taking place in greening a food value chain
(stocktaking). Step six provides a checklist to ascertain and evaluate if a food chain
can be classified as greener and thus contribute to increasing food security and nutri-
tion, and climate change mitigation. The process usually requires the public sector
and economy sector to establish partnerships with all interested stakeholders in the
private sector and among civil society. If the production and use of green energy is
one of the main factors that will determine how green the food chain is, then every
green technology approach, such as the installation of solar panels, wind energy
devices placed in fruit and vegetable storage units, might be the answer for the
greening of the system such as storage and transportation stages.

At the same time, the greening of value chains also considers disposal and recycling
patterns of generated waste, to recapture value at every stage of the food value chain
and thus further reduce environmental impact (Hilmi, 2015). In particular, a green
pathway for developing food value chains requires innovative knowledge and tech-
nologies all along the agri-food chain. Wide access to state of the art knowledge and
technology is therefore an important element in achieving greener food systems,
thus enabling critical factors such as seasonality, globally-based growers, long trans-
portation routes and storage delays to be converted into benefits (year-round avail-
ability of defined foods, waste reduction and reduced energy consumption).

Over the past few years, the emergence of greener food value chains and the renewed
emphasis on efficiency and food safety has changed the way in which postharvest
systems are conceived from a series of individual components to an integrated value
chain linking producers and consumers through domestic and international trade.
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A key and critical aspect of green food value chain development depends on improved
postharvest management which, in turn, enables meeting consumer demand in a
better and more efficient way, reducing costs and increasing benefits.

Eco-innovation in the agri-food chain: Barilla sustainable farming

(BSF)

The BSF initiative of the Barilla group is an example of promoting more efficient
cropping systems with the aim of obtaining safe and high quality agricultural prod-
ucts while protecting the environment and enhancing the social and economic con-
dition of farmers. The first life cycle assessment of the environment was conducted
on durum wheat pasta, including all chain phases (cultivation, milling, pasta pro-
duction, packaging production or distribution and household cooking). The out-
comes revealed that the phases with the highest negative impact on the environment
were durum wheat cultivation and household cooking. The data have been used to
update the “Barilla crop guidelines”, and to publish a “Handbook for the sustainable
cultivation of quality durum wheat in Italy”, featuring a list of rules to help farmers
make the production of durum wheat more efficient and sustainable, guide their
long-term farm management strategy. A website (granoduro.net) also provides an
online assistance system helping farmers to take operative decisions.

Between 2011-2013, an improvement in all performance indicators was observed by
all farms that implemented the guidelines: a decrease in durum wheat direct pro-
duction and inputs costs, yield increase resulting in an increase in gross income, a
decrease in crop environmental impact (carbon, water, and ecological footprints)
and an increase in nitrogen use efficiency. The adoption of appropriate cropping
systems combined with suggestions from the group and the website led to an increase
in yields of up to 20%, a decrease in farmers’ direct costs of up to 31% and a
reduction in CO, emissions of 36%, on average.

The BSF eco-innovation and its results are an interesting example showing that the
sustainability goal provides opportunities for action that could lead to the application
of environmentally advantageous and economically viable cropping systems in Italy
in the near future. Although BSF is an innovation model only centred on durum
wheat cultivation, it seems to have a value for several actors in the chain, including
sourcing and supply chain operators, while at the same time, improving durum
wheat environmental, social and economic sustainability. The involvement of
sourcing and supply chain operators in the adoption of BSF might lead to a “win-win
result’”: research institutions (Horta) could use innovation outcomes for the imple-
mentation of web-based systems (like granoduro.net); universities (Cursa) could
benefit in terms of research findings; farmers and elevators, from increased yields
and revenues; processors, like Barilla, from the high quality of durum wheat received
and obtained respecting sustainability parameters. By providing benefits to all actors
involved, the BSF initiative has enabled discussions on the potential increase and
distribution of value across the whole agri-food chain.

Source: Blasi et al. (2015).




Innovative postharvest technologies for sustainable value chain

Critical issues in postharvest management
for the fruit and vegetable sectors

The causes of postharvest losses in the Mediterranean are mainly connected to finan-
cial, managerial and technical limitations in harvesting techniques, storage and
cooling facilities in difficult climatic conditions, infrastructure, packaging and mar-
keting systems. Postharvest losses also vary greatly among commodities and produc-
tion areas and seasons (Figure 1).

Figure 1 - Main categories for causes of postharvest losses (in %)
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Source: Aramyan and Van Gogh (2014).

Postharvest loss in Mediterranean countries is mainly caused by biological spoilage
due to inappropriate postharvest management practices (inadequate transportation
facilities and improper handling systems of storage or packaging as well as unfavour-
able climatic conditions of high temperatures and low relative humidity). Significant
economic and environmental losses result from the inability to retard ripening and
associated excessive softening of fruits between harvest and marketing, while loss of
water from vegetables negatively affects their quality (El-Ramady et al., 2015).

Two core challenges of greening food value chains are enhancing food security (as
well as safety) and at the same time providing for environmental conservation. This
involves improving productivity and efficiency at all levels of food supply (including
its management), of which an integral part is increasing the efficiency of postharvest
systems. Developing advanced postharvest technologies will allow wholesalers, ware-
houses, retailers, transportation companies throughout the fresh-produce value chain
to guarantee optimum quality and extended shelf life. Current research and develop-
ment (R&D) as well as technology transfer in postharvest technologies aims to com-
bine knowledge of plant physiology and technology for the optimal maintenance of
quality following harvest. Optimal postharvest treatments for fresh produce seek to
slow down the physiological processes of senescence and maturation, reduce/inhibit
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the development of physiological disorders and minimise the risk of microbial growth
and contamination. In addition to basic postharvest technologies of temperature man-
agement, a wide range of other technologies has been developed including various
physical (heat, irradiation and edible coatings), chemical (antimicrobials, antioxidants
and anti-browning) and gaseous treatments (Mahajan et al., 2014). Ultimately, FLW
are reduced mainly through capacity development, in the form of education, training
and extension services, for all actors across the food value chain (Table 1).

Table 1 - Approaches to the FLW reduction

Production

Donation
of unmarketable
crops

Improved
availability

of agricultural
extension
services

Improved
market access

Improved
harvesting
techniques

Handling
and storage

Improved access
to low cost
handling

and storage
technologies
(evaporate
coolers, storage
bags, metal silos,
crates)

Improved
ethylene

and microbial
management
of food

in storage

Introduction
of low-carbon
refrigeration

Improved
infrastructure
(roads)

Source: Lipinski ef al. (2013).

Processing
and packaging

Re-engineering
the manufacturing
process

Improved supply
chain management

Improved
packaging to keep
food fresher

for longer

Distribution
and market

Donation of
unsold goods

Change food
date labelling
practices

Change in-store
promotions

Guidance

on food
preparation
and storage
and inventory
systems

Consumption

Donation
of unsold food

Conduct
consumer
education
campaigns

Reduce portion
size

Teaching home
economics
in schools
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New postharvest technologies
to prevent food losses

New cooling systems and temperature control

The major effect of low temperature applications between harvest and produce end
use is a reduction in metabolism and implicitly a delay in quality loss and senescence.
Beneficial effects of pre-cooling on produce shelf life are more pronounced in highly
perishable products. In order to help maintain a higher product quality and longer
shelf life starting at the harvesting site, the most advantageous systems are the mobile
forced air-cooling tunnels and crates. These systems provide a shorter delivery time
to market and decrease on-site production costs. Instead, a wide range of pre-cooling
systems (radiant cooling, evaporative cooling units, solar chillers, Cool-Bots) and
other suitable solutions can be implemented in Mediterranean countries including
the “zeer” that is one of the simplest and yet most efficient evaporative coolers.
Costing less than 2 dollars to produce, the zeer can contain up to 12kg of food and
be reused for several years. For example, tomatoes and guavas that normally expire
within two days without any storage, last up to twenty days in a zeer.

With regards to the greening of the cold chain systems, sustaining their capabilities
becomes increasingly challenging as populations grow and new technologies emerge.
New warehousing and transportation technologies can reduce greenhouse gas emis-
sions, improve air quality, and replace environmentally-destructive refrigerants with
benign alternatives. A recent technology using liquid nitrogen engines is being con-
sidered as a “quick-fix” solution to air pollution caused by refrigerated transport by
allowing produce suppliers to create a zero-emissions fleet. As a by-product of the
industrial gas sector, the infrastructure allowing to provide liquid nitrogen is already
in place and it is described as cheaper than traditional fuel. Meanwhile, vehicle
emission technologies are emerging to address transport refrigeration units (TRUs).
Battery-electric TRUs are already available, as are eutectic plates that store cold in a
salt solution (similar in principle to a beer cooler cold pack), both of which are
quiet and, with fewer moving parts require lower maintenance. The Mediterranean
countries stand at a crossroad: whether to build their cold chains using conventional
technologies or the cleaner technologies of the future.

Reducing fresh produce waste
through sustainable packaging

Major supermarket chains are already leading the way by encouraging their suppliers
to use bio-based packaging materials and this trend is likely to grow: future bio-based
food packaging materials are likely to be blends of polymers and bio-nanocomposites,
in order to achieve the desired barrier and mechanical properties demanded by the
food industry. Important research has already been undertaken in this area. If com-
mercialisation is still carried out on a small-scale, the next decade will see significant
production of bio-nanocomposites for food industry use (Robertson, 2008).
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Although environmental pollution seems to be one of the most important issues
that the consumer is worried about, the latter seems neither to realise nor to be
aware of the importance of recycling and/or biodegradable packaging. This lack of
awareness is mainly due to inadequate information. A more intensive campaign
towards consumers’ education regarding recycling and biodegradable packaging must
be undertaken by consumer organisations worldwide in conjunction with incentives
from governments. As an alternative to the current petroleum-based polymers, today,
increasing attention is given to biopolymers derived from renewable sources. Bio-
polymers obtained directly from biomass (starch, chitosan, gelatine, collagen, gluten,
zein. etc.), by chemical synthesis from monomers obtained from biomass (polylactic
acid — PLA — and other polyesters), or produced by microorganisms (polyhydrox-
yalcanoates, bacterial cellulose, etc.) (Weber et al., 2002) are already being used as
packaging materials or coatings for food. These materials can be biodegradable and
many of them are edible. They enable the control of physical, chemical and microbial
processes in foods as well as, or better than conventional plastics. Producing biode-
gradable plastics using renewable biomass that ends up in biodegradation infrastruc-
tures like composting facilities is ecologically sound and promotes sustainability
(Narayan, 2005). The improvement in polymer technologies and the use of smart
additives (sensors, time temperature indicators. etc.) will confer the same perform-
ance to bio-based packaging as conventional packaging, with the added value of
compostability. Bio-based packaging is compatible with new, innovative technologies
such as the e+Remover Technology for ethylene adsorption.

Strategies for efficiently achieving a sustainable development

— Minimise the number of packaging layers through the optimal combination of
primary, secondary and transport packaging.

— Eliminate unnecessary packaging, for example replace the plastic on blister packs
with a simple tie.

— Reduce unnecessary void space.

— Use cut-out windows on corrugated shippers to reduce the weight of the pack;
an added benefit is product visibility which clearly shows the pack’s contents.

— Reduce the thickness of packaging.

— Increase the amount of product per package to reduce the packaging/product
ratio.

— Use bulk packaging for distribution of industrial products.
— Concentrate the products that can be concentrated.
— Eliminate the use of glues in folded carton board by using tab closures.

Source: Lewis (2008).

One of the main goals in developing postharvest technologies is to advance inno-
vative packaging equipment such as active and intelligent packaging with enhanced
functions in response to the difficulties in maintaining adequate postharvest storage
and distribution, aimed at improving quality and safety of the produce. While in
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active packaging the product, the package and the environment interact in a positive
way to extend shelf life, intelligent packaging is an extension of the communication
function of traditional food packaging, providing the user with reliable and correct
information on the conditions of the food, the environment and/or the packaging
integrity. As such, innovative packaging solutions also contribute towards a more
sustainable world in which the harmful impact of packaging waste and food loss on
the environment is reduced. Active, intelligent packaging will provide more than
passive protection, making readily and practically available valuable information
about the quality and safety status of the food products and will contribute to the
better management of the food chain, the reduction of food waste and increased
protection of the consumer. The most important factor for the preservation of per-
ishable products is temperature. Therefore, the monitoring and controlling of this
parameter under packaging conditions is of utmost importance for the food value
chain particularly in the Mediterranean climatic conditions.

Time temperature indicator (TTI) Technology

The time temperature indicator (TTI) is among the most widespread intelligent
packaging techniques. A TTI can be placed on shipping containers or individual
packages as a small self adhesive label that experiences an irreversible change (in
colour) when the TTI experiences abusive conditions. TTIs are also used as freshness
indicators for the estimation of the shelf life of perishable products. However, most
active or intelligent systems add cost to the package. Thus, innovations in packaging
must have a final beneficial outcome that compensates for the extra expenses required
for this technology.

Ethylene Controlling Technologies

In the Mediterranean countries where the climate resembles that of subtropical areas
(high temperatures and dry conditions), the delay in the ripening and senescence of
fruits and vegetables is of paramount importance for the preservation of quality
characteristics. Several active packaging technologies based on absorbing or releasing
compounds that interact with the product have been developed:

— The demand for discovering alternative technologies capable of scavenging eth-
ylene has led to the development of a new material called e+® active Ethylene
Remover, which has a significant adsorption capacity of this gas. It’s Fresh! Tech-
nology has also demonstrated profound effects on non-climacteric fruit types such
as strawberry. The technology is being further tested on fruit, flowers and vegetables
around the world.

— The SmartFresh Quality System is a brand of a synthetic produce quality enhancer
based on 1-methylcyclopropene (1-MCP). It is applied in storage facilities and transit
containers to slow down the ripening process and the production of ethylene in
fruit. SmartFresh applications have consistently improved the retention of firmness
and reduced weight loss in store, provided greener, more acid fruit that were less
susceptible to superficial scald and bitter pit.
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— Some vegetables that are considered as non-climacteric are both sensitive to eth-
ylene and also the ethylene binding inhibitor 1-MCP. Thus, root crops are often
“cured” to prolong their storage life and minimise losses, while crops such as onions
and potatoes may also be treated with sprout suppressants such as ethylene prior to
long-term storage. In citrus and bananas, ethylene supplementation is used to induce
fruit degreening as a natural process.

Antimicrobial active systems

Moreover, the Mediterranean climatic conditions enhance microbial growth that
severely compromises the healthy aspects of perishable products. Therefore, solutions
to diminish microbial activity are of great significance for producers of fruits and
vegetables. Also, a fair amount of work has been done to develop antimicrobial active
systems using various polysaccharide and protein-based biopolymers, which in some
cases (chitosan, for example) possess antimicrobial activity. They constitute a good
basis for the development of antimicrobial active packaging and coatings that slowly
release fungicides and bactericides that migrate onto the packaged foods and combat
contamination. In one system, known as “BioSwitch” (De Jong et al., 2005), an anti-
microbial is released on command when bacterial growth occurs: when there is a
change in the environment (pH or temperature) takes place or when the packaging is
exposed to UV light, the antimicrobial responds accordingly. Antimicrobials incorpo-
rated in packaging materials could extend shelflive by preventing bacterial growth and
spoilage. Further development should be expected in future to provide possibilities
that conventional polymers do not offer and also help to limit the problems of using
non-renewable raw materials and polluting the environment (Kerbellec et al., 2008).

Emerging smart packaging technologies

To date, there are three major technologies for the production of intelligent packaging:
sensors (and by extension nose systems), indicators and radio frequency identification
(RFID) systems (Kerry et al., 2006). Besides, traditional sensors to measure tempera-
ture, humidity, pH-level and light exposure, and chemical sensors have received
increasing attention in recent years to monitor food quality and package integrity.
Small and flexible chemical sensors are particularly interesting to develop intelligent
food packaging that is able to monitor volatile organic compounds and gas molecules
related to food spoilage especially in modified atmosphere packaging (MAP). Today,
manufacturers gradually start producing some conventional electronic devices (amor-
phous silicium photovoltaic cells, temperature sensors) via flexible printing, to reduce
costs. Very recently, Thin Film Electronics ASA announced that it has successfully
demonstrated a stand-alone, integrated printed electronic temperature-tracking sensor
system powered solely by batteries, designed for monitoring perishable goods.

Carbon nanomaterials offer a high specific surface area and therefore present excellent
detection sensitivity. In addition, their excellent electrical properties (high current
density, high electrical conductivity) and mechanical characteristics (light weight,
highly flexible, even under low temperature) make them suitable to be used as chem-
ical sensors. Recently, an innovative method was demonstrated for the fabrication of
selective chemical sensors from carbon nanotubes and graphite on the surface of
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paper. These sensors are capable of detecting and differentiating gases and vapours at
a ppm (parts per million) concentration level (Mirica et al., 2013). Besides, some
promising technological properties such as silicon photonic-based sensors have two
important assets: low production costs and the potential to produce on a large scale.
Indeed, the same infrastructure and methodologies can be applied as those applied in
the production processes of conventional silicon semiconductors for electronic
devices. CheckPack will develop a silicon photonic-based chemical micro-sensor to
measure VOCs and CO, concentrations in the headspace of food packaging.

Biosensors for pathogen identification could be one of the active and intelligent
systems of the future: antibodies could be attached to a plastic packaging surface to
detect pathogens or toxins (LaCoste et al., 2005). It is also believed that tomorrow’s
food packages will certainly include radio frequency identification (RFID) tags. At
present, RFID is being researched at laboratory level only to promote the under-
standing of the storage air and fruit pulp temperatures as well as of relative humidity
in typical fruit supply chains (Gander, 2007). The cost is the biggest obstacle of the
wide-scale adoption of monitoring technologies in the food chain. RFID technologies,
enables wireless monitoring systems at a much lower cost (for example through the
integration of ultrawide-band communication) though not yet completely developed.

Nanotechnologies

Applications of packaging nanotechnologies have been shown to increase the safety
of food by reducing material toxicity, controlling the flow of gases and moisture,
and increasing shelf life (Watson et al., 2011). Currently, most nanotechnology appli-
cations in the agricultural supply chain are concentrated in packaging. Ultimately,
the idea is to design intelligent packaging based on nano-sensors in view of pro-
moting information and management across all elements of an agricultural supply
chain. When incorporated into polymer matrices, nanomaterials interact with the
food and/or its surrounding environment, thus providing active properties to pack-
aging systems and resulting in improvements in food safety and stability (Monteiro
Cordeiro de Azeredo et al., 2011). Biodegradable and fully compostable bioplastics
packaging have already been produced from organic cornflour using nanotechnology
(Neethirajan and Jayas, 2011). In addition, nanotechnology can be used in antimi-
crobial packaging systems including an antimicrobial nanoparticle sachet that dis-
perses bioactive agents in the packaging or coating bioactive agents on the surface
of the packaging material (Coma, 2008).

Scientists have developed a portable nanosensor to detect chemicals, pathogens and
toxins in food on real time basis enabling safety and quality verification at control
points in the supply chain (Tiju and Mark, 2006). Current sensors using electrocatal-
ysis and nanotechnology represent a new and promising technology for the affordable
detection of ethylene production in fruits which will enable research in areas where
ethylene could not be measured before, due to lack of portable, sensitive, and near
real-time measurement equipment (Mahajan et al., 2014). Several pesticide manufac-
turers are already developing pesticides encapsulated in nanoparticles. These pesticides
may be time-released or released upon the occurrence of an environmental trigger
such as increased temperature and humidity, or excessive light (Mahajan et al., 2014).
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Information technologies in postharvest management

Information technology is increasingly impacting agriculture from fundamental
inputs, such as genomics and computer modelling that can help drive the next
generation agricultural technologies: seed and planting technology as well as food
distribution with smarter logistics that can help deliver food more quickly using less
fuel and fewer machine resources and with less spoilage all along until consumption.
Smart IT systems can have a positive and global impact thanks to track-and-trace
technologies that support food safety and ultimately optimise food value chains; by
increasing farm multifactor productivity thanks to improved water logistics and
application, optimised machine/fleet maintenance, and improved farm operations/
processes (Denesuk and Wilkinson, 2011).

In the agri-food value chain, Ruiz-Garcia et al. (2010) proposed a model and pro-
totype implementation for the tracking and tracing of agricultural batch products
along the food value chain. The proposed model suggests the use of web-based
systems for data processing, storage and transfer that makes information access,
networking and usability to achieve full traceability more flexible. José A. Alfaro and
Luis A. Rédbade (2009) presented the case study of a firm in the Spanish vegetable
industry and found that the firm had significant qualitative and quantitative improve-
ments in supply, warehousing, inventory and production processes after the imple-
mentation of a computerised traceability system.

One of the widest spread technology used for traceability is the barcode. GS1 is a
non-profit organisation dedicated to the design and implementation of global bar-
code standards for identifying goods and services to improve the efficiency and
visibility of supply chains. These GS1 standards could be implemented throughout
the food supply chain to enable traceability. There are GS1 member organisations
in 108 countries. Their well-known global trade item numbers (GTINs) including
the UPC (Universal Product Code), the SSCC (Serial Shipping Container Code) and
the EAN (European/International Article Number) have been used by retailers and
suppliers of packaged goods for decades. The adoption of GS1 standards varies by
country and sector but has significantly increased every year, and efforts are under
way to increase their adoption by companies in the upstream supply chain. GS1
standards for product identification (product type and lot numbers) are the basis
of a major initiative undertaken by the produce industry to enable traceability back
to the farm. The initiative is called the “Produce Traceability Initiative” (PTI) and
aims at achieving the adoption of electronic traceability throughout the supply chain
for every case of produce (Denesuk and Wilkinson, 2011).

Implementing greener supply chains in developing countries such as those of the
Mediterranean region, both in terms of logistics and the use of environmentally-
friendly technologies, can substantially support the development of a sustainable
agriculture. Thus, the expansion of the applications of IT in developing green value
food chains will contribute to the promotion of food security for a growing global
population, while meeting the energy and ecosystem requirements.
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Implementing strategies
and policy recommendations

Research & Development

According to many studies, between 30% and 40% of fruits and vegetables are lost
before reaching the final consumer. These losses are observed at harvesting, during
packing, transportation, in wholesale and retail markets, and during delays at dif-
ferent stages of handling. Physical and quality losses are mainly due to poor tem-
perature management, use of poor quality packages, etc. Less than 5% of funding
for horticultural research and extension (R&E) has been allocated to postharvest
issues over the past twenty years. Research ranges from the fundamentals of storage
and preservation of quality throughout the marketing chain, to food-science aspects
of agro-processing and responses of consumers to new food products. While thou-
sands of development projects have been launched in Mediterranean and developing
countries between 1990 and the present time, very few have focused on horticulture
(approximately 1%), and only a third of these very few horticultural projects included
a postharvest component (Kitinoja et al., 2011).

Many of the above-mentioned technologies and techniques are already being imple-
mented by individual organisations and companies. While researchers have identified
many potentially useful postharvest technologies to be implemented in developing
countries, there is a lack of information regarding the costs and financial benefits of
these technologies since costs are rarely documented during research studies. In
general, postharvest loss reduction science is less expensive than production research,
in the framework of which multiple studies must be conducted over years or seasons.
Capacity-building efforts undertaken in postharvest technology in developing coun-
tries must be more comprehensive, and include technical knowledge on handling
practices and research skills (Kitinoja et al., 2011) as well as consider the natural
environment aspects of such activities. There are several initiatives from government
and development partnerships in Mediterranean countries aimed at improving the
livelihoods of women farmers through value addition and marketing of perishables
food crops such as fruits and vegetables (Lipinski ez al., 2013). These initiatives have
two-pronged benefits: they contribute to the economic empowerment of rural
women and to the reduction of postharvest losses of perishable commodities. How-
ever such initiatives also need to include considerations related to natural environ-
ment elements.

Doubling the share of investment in addressing postharvest losses (from 5% to 10%)
would be a significant improvement and a step towards increasing adoption rates
of technologies and approaches to reduce postharvest losses. National governments,
development banks, philanthropic foundations and international organisations dedi-
cated to food security all have a role to play in increasing this investment. Food loss
prevention training and education programmes must be implemented throughout
the world. In many cases, insufficient funds have prevented the implementation of
such programmes.
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Policy and training

Postharvest loss interventions should be integrated and due consideration must be
taken of the socioeconomic, business, natural environment and political context of
a country. Strategies for the consideration these contexts suggested by Lisa Kitinoja
et al. (2011) include: the integration of postharvest loss science and education into
the general agricultural curricula and government extension services; the establish-
ment of “Postharvest Training and Services Centres” to test reduction innovations
under local conditions, identify the most promising and cost-effective techniques
and practices, provide demonstrations of innovations determined to be technically
and financially feasible, and provide hands-on training and capacity building to
farmers; and the establishment of country-level Postharvest Working Groups that
connect researchers, extension agents, farmers, and other food value chain actors
concerned about the reduction of postharvest losses. Such groups could facilitate
exchange of information, training, shared learning and national and regional col-
laboration revolving around postharvest loss reduction. Reducing food loss and waste
requires collaborative initiatives that provide a number of benefits such as building
capacity within the entities that need to take ground action to reduce food loss and
waste or facilitate sharing and transferring of best practices and common pitfalls.
Researchers, civil society and intergovernmental organisations can identify and share
best practices, provide technical assistance and convene stakeholders.

In order to minimise undesirable changes in quality parameters during the post-
harvest period, a series of techniques can be employed to extend the shelf life of
fresh produce. Postharvest technology comprises different methods of harvesting,
packaging, rapid cooling and storage under refrigeration as well as under a modified
or controlled atmosphere and transportation under controlled conditions, among
other essential strategies to maintain the shelf life of fresh produce. At each stage of
the food value chain, general solutions can be implemented to address specific causes
of losses and waste, and they involve improved practices, adoption of technical inno-
vations, investments, or a combination of these. Storage conditions must be
improved all along food value chains. The support and cooperation of the food
industry and retailing is also required to improve the clarity of food date labelling,
to provide advice on food storage, or to ensure that an appropriate range of pack
or portion sizes is available to meet the needs of different households. Investment
in food processing infrastructure, including packaging, can be considered as a huge
opportunity to contribute to improved situations of food security, especially in sus-
tainable ways to fulfil the growing demands of metropolitan areas (FAO 2014).

Investments and gender issue

The major challenge for the Mediterranean countries is the mobilisation of funds
to establish green infrastructures throughout the food value chain in order to enhance
sustainability and increase profits for farmers, wholesalers and retailers. This would
enable high quality fruits and vegetables to reach the European markets. Moreover,
funds should be invested in research and development to deal with applied aspects
of greening the food value chain in subtropical areas such as the Mediterranean
basin. Generally, there is a lack of continuation between laboratory findings and
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field application of the results. Increased investments in postharvest technology R&D
can have a major impact on reducing losses, preventing and mitigating environ-
mental impacts, and increasing the food supply, thus leading to improved incomes
without an increase in production and the wasting of expenditures on required
inputs (increased demand for land, water, seeds, fertilisers, pesticides, labour, etc.).

The gender issue is another important challenge in Mediterranean countries. Despite
the key role they play from production to food processing, women experience bar-
riers in the postharvest handling practices. Most of them lack knowledge of and
access to good processing practices and efficient processing tools. Additionally, they
are often excluded from training opportunities because most producer organisations,
through which such capacity-building efforts are conducted, are dominated by men.
As a result, women farmers end up with inferior processed products that cannot
meet market standards and are therefore discarded or sold to alternative markets
for lower prices.

Conclusion

There is a clear need for a more holistic and integrated approach when dealing with
postharvest losses in the overall context of greening food value chains. Postharvest
innovations, as described above, coupled with the context of greening food value
chains, can have a very large impact on the prevention, reduction as well as possible
recapture of value in food losses. Thus, it is clear that policy makers and decision
makers must consider such an approach, especially as it contributes to improved
food security (and health and safety), the mitigation of climate change, increased
employment opportunities and the furthering of women equality. The achievement
of the Sustainable Development Goals (SDGs) will require a significant improvement
in the efficiency with which resources are used. We need to “do more with less”.
This is sometimes called eco-efficiency, a term that was coined by the World Business
Council for Sustainable Development (WBCSD) in its 1992 publication (Schmid-
heiny, 1992). The critical issue is that we have exceeded the sustainable carrying
capacity of the Earth, and we need to reduce our demands on its resources. A range
of possible eco-design strategies to increase efficiency are provided in Box 2. They
include “source reduction” or light weighting of packaging, as well as improvements
in the efficiency of distribution (Lewis et al., 2001).
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Wasting food is an unsustainable, economically negative, environmentally wrong
and morally unacceptable phenomenon. Food waste exacerbates the inefficiency of
the food chain, thus contributing to food and nutrition insecurity in the Mediter-
ranean region especially in southern and eastern Mediterranean countries (SEMCs).
Food loss and waste (FLW) lead to a major squandering of resources including
water, land, energy, labour and capital and needlessly produce GHG emissions. The
potential that lies in the elimination of losses and waste along the food chain thus
making more food available to consumers should be highly considered by Mediter-
ranean policies and research agendas related to the agri-food sector.

FLW reduction constitutes a significant lever for broader improvements of the Med-
iterranean food systems that result in increased food security, food safety, quality
and sustainability. It would help increase the available offer and the efficiency of the
use of food. Therefore, innovation along the food chain is crucial for the reduction
of both the amount and extent of FLW worldwide and particularly in the Mediter-
ranean area. When developing FLW reduction solutions and strategies, especially
technical and organisational ones, one should keep in mind that there has to be a
compromise between obtaining an acceptable return on investment by an individual
or the private sector, protecting the environment and fulfilling consumer demand
for food safety, product quality, and a diverse variety of nutritious, flavourful, and
acceptably-priced food (Buzby and Hyman, 2012).

Today, in the Mediterranean both the private and the public sectors are aware of
the importance of innovation for the prevention of food losses and the reduction of
food waste. Innovation represents a major issue within the European Union coop-
eration and development financial tools targeted towards the Mediterranean
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countries. Recently, the Innovation Union, a strategy aiming to create an innova-
tion-friendly environment that makes it easier for great ideas to be turned into
products and services, has been set up to enhance economic growth and contribute
to the creation of jobs in the EU countries. In the framework of this strategy, the
European Innovation Partnerships (EIP) play an important role as a new tool fos-
tering innovation in the agrofood sector. In its roadmap for a resource-efficient
Europe, the European Commission (EC) has set the target to halve the generation
of food waste by 2020.

In order to highlight the potential of innovation in reducing the amount and extent
of FLW along the Mediterranean food chains, this chapter revolves around several
issues: innovation models and types; innovative integrated strategies for FLW man-
agement; product and process innovations for FLW prevention and reduction along
the food chain; political, organisational and social innovations for FLW prevention
and reduction; and innovative solutions and good practices for FLW recycling and
re-use.

Innovation models and types

It is thanks to the human ability to invent solutions and accumulate knowledge that
humans succeed in adapting to change. For many years, innovation has been closely
related to sustainable development and it is now high time to position it more clearly
(Lacirignola, 2015). The adoption of innovations is decisive for development strat-
egies in the Mediterranean. Traditional linear approaches have proved to be less
effective; the necessity to build systems capable to put needs and solutions into
perspective is widely recognised (Adinolfi et al., 2015).

Innovation is a complex phenomenon, involving the production, diffusion and trans-
lation of scientific or technical knowledge into new or modified products and services
as well as new production or processing techniques (Menrad and Feigl, 2007). Food
innovation refers to the addition of new or unusual ingredients; new combinations
of product; different processing systems or elaboration procedures (Vanhonacker et
al., 2010).

Different models for the innovation process can be found in scientific literature,
such as the sequential or linear model and the integrative model. In the last forty
years we have assisted to a shift from a concept of innovation centred on research
to innovation as a result of interactions among several actors establishing diverse
linkages (World Bank, 2007). Innovations can be classified under the term of object
or under that of profundity. When systematising innovations under the term of
object usually one distinguishes between product innovations and process innova-
tions, but also organisational and social innovations. The OECD and Eurostat (2005)
distinguish product, process, marketing and organisational innovations. Product
innovations can be understood as the application of new production (Wegner, 1991).
Important product innovation attributes include: improving useful properties of the
product, increasing quality, changing of design and reducing environmental impacts.
Process innovations are changes in the field of production that are applied within the
enterprise (Hauschildt, 1997). New production techniques allowing new product
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innovations, process innovations, could be seen as an investment in skills, resources
and competences of a company. Process and product innovation are often closely
related and the distinction between them is not always clear-cut. Organisational
innovations improve or modernise the administrative and process organisation of a
company (Pleschak and Sabisch, 1996), such as the reduction of hierarchy levels and
the solution of co-operation and interface problems. Social innovations concern
changes in the field of human resources management of companies such as the
provision of specific training for employees (Eherer, 1994). Social innovations are
distinct from other forms of innovation. They are defined as new ideas (products,
services and models) that meet social needs (more effectively than alternatives) and
create new social relationships or collaborations (Murray et al., 2010).

In terms of profundity and degree of novelty, radical innovations and incremental
innovations can be generally distinguished. Usually, innovations only bring about
many small improvements in a continuous upgrading process and involve a com-
bination of technical, institutional and other sorts of changes (Poun and Essegbey,
2008). Radical innovations are characterised by a high degree of novelty. Product
innovation is considered radical if it leads to the creation of a new market and if
the innovator manages to gain a monopoly position at least temporarily. This kind
of innovation often means complex changes in different fields of the innovating
company, high financial expenditures and a high market risk (Kotler and Bliemel,
1999; Wittkopp, 2004). Incremental innovations do not create a monopoly position
and have only a low degree of novelty. They are often characterised by an improved
benefit-cost ratio or improvements in the utility pattern for consumers (Bessau and
Lenk, 1999; Pleschak and Sabisch, 1996). For incremental innovations less technical
application is needed which means there is a lower risk in product development
than for radical innovations. Accordingly, incremental innovations may be produced
faster and with lower financial expenditures. Incremental innovations rather target
on success for a short period, while radical innovations are expected to provide
success for longer periods.

Innovation arises in a particular socio-economic, political and institutional context
and is shaped by the environment (either enabling or disabling) in which it can
thrive (IICA, 2014). Political and institutional innovations are important drivers of
the agri-food system with implications also in terms of food losses and waste. Polit-
ical innovation is the development of new political systems and public policies and
is often strongly linked to institutional innovation processes. Institutional innova-
tions entail a change of policies, standards, regulations, processes, institutional prac-
tices or relationships with other organisations, so as to create a more dynamic
environment that encourages improvements in the performance of an institution or
system (IICA, 2014; OECD, 2011).
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Innovative integrated strategies
for FLW management

The High Level Panel of Experts on Food Security and Nutrition (HLPE, 2014)
distinguished three levels of FLW causes: micro-, meso- and macro-levels. The
importance of meso- and macro-causes stems from the fact that quite often, causes
of FLW of a physical, technical or behavioural nature are induced by broader eco-
nomic, social and institutional causes. A wide range of causes organised in different
levels calls for a wide range of solutions, also organised in different levels, which
concern investments, good practices, behavioural change, coordination within food
chains, valorisation of food and by-products or coordination of policies and actions.
Post-harvest solutions range from improved practices in crop and animal production
and investment in storage to the adoption of technical innovations in transport,
processing and packaging. Technical and behaviour-driven solutions to reduce con-
sumer waste include food service solutions in the hospitality sector (hotels, restau-
rants, canteens, catering, etc.) and household-level solutions.

Integrating FLW concerns in policies can take two complementary forms: (1) inte-
grate FLW concerns in all policies which can have an impact on them; (2) devise a
specific FLW reduction policy to address the interdependencies of actions that end
up creating FLW (HLPE, 2014). In OECD countries (2014), existing legal frame-
works with a FLW component are mostly focused on waste management and envi-
ronmental concerns in general, aspects of prevention and improved re-use of waste,
all waste taken into account, the food parts within the waste being only one aspect
of the problem.

Policies are aimed at setting priorities or coordinating actions of various actors or
sectors. One of the important dimensions of such priorities is to give clear directions
among the “competing” uses of food waste. Specialised publications have presented
many “food use hierarchies” (HLPE, 2014). These include the Food Waste Pyramid
for London, presenting a hierarchy of approaches to tackle food waste, in order of
priority, the Food Recovery Hierarchy developed by the US Environmental Protection
Agency (US-EPA), the Netherlands’ Ladder of Moerman, the Food Waste Hierarchy
of the Public Waste Agency of Flanders (OVAM), FoodDrinkEurope’s Food Waste
Hierarchy (FoodDrinkEurope, 2013). These food waste management hierarchies or
“pyramids” prioritise reduction of FLW at source and present a list of preference
for use, re-use, recycling and waste treatment.

In line with an overall pattern of waste management, all these pyramids more or less
follow the same structure (see Figure 1): 1) support FLW prevention; 2) facilitate the
distribution of still edible but not marketable food such as by means of food banks or
other institutions; 3) use residual food as animal feed; 4) use what is left as compost
and/or energy. Using disposal in landfills is the least preferred option (HLPE, 2014).

Food-related waste (including edible and non-edible parts) represents an important
proportion of waste. In rural areas it can be used easily as feed or organic fertiliser,
either directly or through compost. In urban areas, organic waste can be also an
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important source of methane. Sorting, composting and methane valorisation could
reduce the environmental impact of FLW (HLPE, 2014).

In a study commissioned by the European Commission (Directorate General for
Environment — DG ENV), the Bio Intelligence Service identified a wide range of
food waste prevention initiatives that can be applied at different scales (Monier et
al., 2011): awareness campaigns; informational tools (e.g. sector specific prevention
guidelines and handbooks); training programmes about FLW prevention (e.g. for
food service staff or consumers via waste-free cooking workshops); logistical
improvements (e.g. stock management improvements for retailers, reservation
requirements for cafeterias, ordering flexibility of meals in hospitals); regulatory
measures (such as separate collection of food waste); unused food redistribution
programmes (to charitable groups).

Figure 1 - A food-use-not-waste hierarchy of actions to minimise FLW
along the food chain

FLW prevention
Micro/meso/macro solutions
FOOD redistribution including redistribution of food to
feed people in need through charity
and food banks
Feed Food not fit for human consumption

directed to animal feed

Compost and Food waste (including non-edible parts of foods)
renewable energy used for composting, to produce fertilizer or
provide energy sources
Disposal

To be used as least preferred option

Source: Adapted from the Food Waste Pyramid for London (www.feeding5k.org) by HLPE (2014).

Since the causes of FLW are not the same in all countries, potential solutions to
food waste and loss reduction are also quite different across countries and even
across different socio-economic groups in the same country. Improving food supply
chain efficiency such as improving production techniques and infrastructures seems
to be the key for developing countries (Kader, 2004), while developed countries
should improve their management of the downstream food supply chain by con-
ducting consumer education campaigns, and facilitating increased donation of abun-
dant food (to food banks) (Monier et al., 2011).
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Product and process innovations for FLW
prevention and reduction along the food chain

Food losses at post-harvest and processing stages are high especially in developing
countries (Gustavsson et al., 2011). When appropriately applied, good agricultural
practices and good veterinary practices can protect food at the primary stages of
production. The quality and safety of food intended for manufacturing or processing
can be ensured by applying good manufacturing practices (GMPs) and good hygienic
practices (GHPs) to food processing. A key intervention all along food chains is to
improve storage conditions. Various solutions and post-harvest technologies exist
for this purpose (HLPE, 2014).

Reducing FLW would require substantial additional investments in the limited
storage capacity of SEMCs. Dry storage in general and capacity to handle cereals in
particular are at the heart of this problem. In several countries of the region the
majority of farmers still store their grains using traditional methods, with rodents,
insects and birds being responsible for the bulk of cereal losses. For instance, Egypt
loses between 13% and 15% of the available cereals between harvesting and final
consumption (FAO, 2015).

Post-harvest losses can be reduced with the adoption of innovative techniques and
practices in refrigeration, manufacturing and transport technologies. Waste is mini-
mised by modifying packaging and through other approaches that either prolong
the shelf life of foods or help consumers reduce food waste in other ways (WRAP,
2012). According to Foresight (2011), reducing post-harvest losses and waste can be
achieved through: deployment of existing knowledge and technology in storage and
transport infrastructure; investment in new, appropriate technology; and infrastruc-
ture, financial and market reforms.

Technical solutions in transport, processing and packaging need to be adapted to
local situations, including the availability of infrastructures, economic and human
resources, as well as operating conditions of the rest of the food chain. The devel-
opment of food processing requires appropriate processing technologies and infra-
structure in a concerted food chain approach (as for example in atmosphere
packaging) (HLPE, 2014). At almost every stage of the food chain, FLW may be
reduced by using appropriate packaging, as a key element of a set of technologies
and processes to protect food (Olsmats and Wallteg, 2009). Therefore, the packaging
industry has indeed a key role to play in addressing food losses. Packaging solutions
should take into account the need to reduce waste in general and be adapted to local
producers/packagers as well as to consumers’ needs (FAO, 2011b). Including infor-
mation on the packaging on how food should be best conserved and stored also
leads to FLW reduction (HLPE, 2014). Preservation processes such as canning, pas-
teurisation and sterilisation, and packaging technologies contribute to increasing the
shelf life of products, thereby reducing FLW in the food chain (Langelaan et al,
2013).
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According to the International Institute of Refrigeration (IIR), 23% of perishable
foods are lost in developing countries due to the lack of use of refrigeration (IIR,
2009). Therefore, appropriate temperature is a key element for the reduction of
FLW. Cold chain management often depends on broad interventions involving actors
all along the food chain with the support of public authorities (HLPE, 2014; Albisu,
2014). In perishable foods supply chains, effective cold chain management starts
with pre-cooling, cold storage, refrigerated transport and refrigerated display during
marketing. Strategies to reduce food losses could also start with interventions by
public authorities and development partners to improve the cold chain infrastructure
in developing countries. In Tunisia, the food security strategy includes a national
plan for the cold chain, which includes investments and incentives with a particular
focus on fruits and vegetables, mainly for export (HLPE, 2014).

Very often, and this is particularly true in the Mediterranean area, FLW are a result
of inadequate infrastructure and connections. The latest Mediterra report of the
CIHEAM (2014c) clearly shows that the development of Mediterranean infrastruc-
ture and logistics (ports, corridors, multimodal platforms, cold chain, etc.) related
to the agri-food sector is important not only to foster exchanges and trade in the
Mediterranean but also to address issues related to food system sustainability such
as the struggle against FLW. In fact, the optimisation of the transport of agri-food
products can significantly contribute to reducing losses and waste.

Political, organisational and social innovations
for FLW prevention and reduction

The possibility of reducing food waste depends on several institutional (legislation
and policy) initiatives': improvements in current legislation and policy; new non-
regulatory initiatives undertaken by governments; new initiatives voluntarily under-
taken by stakeholders. It is therefore essential to change the legislation in order to:
stimulate the utilisation of food products presently destined for disposal; increase
tax on waste disposal and improve separate waste collection; limit by-catches in
fisheries; and sanction unfair deals of big retailers with suppliers. These institutional
(legislation and policies) actions can have a realistic effect on behaviours affecting
food waste (see Table 1).

Mediterranean countries have now begun to take into account these institutional
priorities and to act consequently to encourage FLW reduction at different levels.
The Regional Programme, established by the FAO in Egypt, Lebanon and Jordan,
aimed at building capacities for food loss reduction in the Near East region
(2014-2016), also includes institutional and legislative aspects. The 32" edition of
the FAO Regional Conference (Rome, 24-28 February 2014) for the Near East on
Reducing FLW in the Near East & North Africa Region endorsed the “Strategic
framework for the reduction of Food Losses and Waste in the Near East and North
Africa” whose objective is the reduction of FLW in the region by 50% during the
next 10 years.

1 - EU-Fusions, August 2014 (www.eu-fusions.org).
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Many global and regional initiatives aiming to reduce FLW have already been
launched. One of the most important ones, the SAVE FOOD initiative (Global Ini-
tiative on Food Loss and Waste Reduction) led by the FAO and Messe Diisseldorf
(Germany), has many objectives (FAO, 2013): awareness raising on the impact of
FLW and solutions for reducing them; collaboration and coordination of world-wide
initiatives on FLW reduction by establishing a global partnership of public and
private sector organisations and companies; policy, strategy and programme devel-
opment for FLW reduction; and support to investment programmes and projects.

Table 1 - Drivers of food waste generation, increase and reduction related
to the institutional and policy context category

Food supply chain
segments

Primary production

Processing of farm
staples

Food processing and
packaging

Wholesale and
logistics

Drivers of current
food waste
generation

— Grading &
overproduction
—Market
conditions/price
—Tax policy

— Profitability
— Access to finance

— Legislative measures
— Taxation policies

— Specific marketing
standards

— Legal restrictions
with respect to best
before/consumption
dates

— Blemish of
packaging

—Low cost for
discarding food

Drivers of threats of
increase

— Fishery policies
—Public policy on
bio-fuel production
— Contracts between
supplier and retailers

—Public policy on
bio-fuel production

— Legislative and
taxation measures
—Public policy on
bio-fuel production

—Disposal costs
—Decrease of
financial support
non-profit
distribution
—Blockages in
alternative use chains

Drivers of
possibilities of
reduction

— Fishing policy reform
— Information /
awareness

—Farm to shop
cooperation

— Selling by weight
not by piece (fruit
and vegetables)

— Use of by-products
(for animal feed
production)

— Policies for resale/use
of $ub-standard’
products

—Food standards
related to safety

— Disposal costs
(landfill tax increase)
—Tax incentive for
donations
—Improving
distribution logistics
—Encouraging
research into
advanced packaging
—Encourage the
development of new
business models
around imperfect
produce



Retail and markets

Food services

Households

Innovation for the reduction of food losses and waste

— Marketing
standards

— Dates for preserva-
tion labelling

— Measurement and
pricing of food waste
— Rejection of
delivery/returns

— Lack of policies to
encourage
redistribution

— Ban on feeding
animal by-products
(ABP) and catering
waste to animals

— Expiry dates

— Price of food/pro-
portion of income
spent on food

— Waste collection
infrastructure

— Dietary guidance

Source: Adapted from Canali et al. (2014).

— Food safety
standards

— Redistribution
(hindrances related
to health risks and
new fiscal policies)

— Cost of food waste
— Ending of volun-
tary agreements
(related to food
waste
prevention/reduction)

— Contracts

— Public procure-
ment laws (which do
not take care of food
waste concerns)

— Public funding

— Food skills and
diet guidance
(related to public
education policy and
public health
campaigning)

— Food redistribution
programmes

— Reduce prices
according to sell
before/best before
date of products

— Raising-awareness
initiatives

— Alternative use of
products

— Encourage closer
contact between
farm production and
consumers

— Limits to price
promotions with dis-
counts on volumes
(by retailers’
initiatives)

— Eco-labelling of
stores

— Improved pack-

aging

— Encourage separate
collection of food
waste and
quantification

— Encourage con-
sumption of leftovers
and use of doggie
bags (voluntary
initiatives)

— Application of date
marks (new regula-
tion on food infor-
mation for
consumers)

— Waste collection
infrastructure
(improving waste
separation)

— Dietary guidance
(education
programmes)
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In January 2012, the EU Parliament adopted a non-legislative resolution calling
upon the European Commission (EC) and Member States to take “radical meas-
ures” to reduce waste from farm to fork by 50% by 2025. It is estimated that up
to 50% of edible food is wasted in EU households, supermarkets, restaurants and
along the food supply chain each year (BIO Intelligence Service, 2013; Segre, 2013).
The EP therefore called on the commission to implement a coordinated strategy
combining EU-wide and national measures to improve the efficiency of the food
supply and consumption chains sector by sector, and to tackle food waste as a
matter of urgency’. The resolution identified areas that need to be addressed by
such a strategy.

European Union launches landing obligation to drive

greater selectivity and reduced waste in the fisheries sector

In fishing, discards refer to the unwanted catch returned to the water due to size,
species, appearance (blemished or damaged catch) or vessels having achieved their
quotas (Clucas, 1997). In the European Union, fishing discards have been a conten-
tious concern, with calls for stronger regulations to combat this waste being echoed
across the region. The large-scale food waste is largely untracked and affects Europe’s
ability to assess the impact of fishing on the marine environment and populations
of different species. To make up for this lack of evaluation, in January 2014, the
European Union’s new Common Fisheries Policy (CFP) introduced a landing obli-
gation, commonly referred to as a “discard ban”. This new regulation requires that
all catch is kept on the vessel, landed and then counted according to quotas. This
regulation is intended to encourage higher selectivity among fishing vessels and pro-
vide more reliable catch data. This data is then used to estimate the state of specific
fish stocks. Moreover, through modelling, the data is studied to determine the health
of the stock and how much can be caught sustainably in the following year (European
Commission, 2015b). To ensure the smooth applicability of the new regulation, it
is being implemented gradually between 2015 and 2019. The European Commission
adopted five discard plans in October 2014 (applicable from 2015), which affect
pelagic and industrial fisheries in all Union waters, and fisheries for cod in the Baltic
(European Commission, 2015b).

The Waste Framework Directive requires Member States to establish National Waste
Prevention Programmes and to determine concrete objectives by December 2013.
France has already announced its 50% reduction goal of the volume of food waste
by 2025 and, furthermore, proposed a national pact against food waste to be signed
by a wide range of leading stakeholders to signal their shared commitment (BIO
Intelligence Service, 2013). In 2013, Spain also set up food losses and reduction
targets.

2 - www.waste-management-world.com/articles/print/volume-13/issue-1/regulars/news/european-parliament-aims-to-
resolve-food-waste.html
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“More food, less waste" initiative in Spain

Following the request by the European Parliament for its Member States to develop
action plans against food waste, the Spanish Ministry of Agriculture, Food and Envi-
ronment has developed the “More food, less waste” initiative that is based on rec-
ommendations, voluntary agreements and self-regulation. It aims to decrease the
amount of waste and encourage dialogue and coordination between stakeholders
within the food chain and public authorities. The ambitious programme includes
several actions: carrying out studies on FLW; reporting and promoting good prac-
tices and actions to raise awareness among wholesale, retail distributors and con-
sumers; establishing administrative rules in order to improve quality standards and
by-products management for non-food use; promoting voluntary collaboration
among agri-food agents between the public and private sector including food banks
to gather useful food that could be distributed among the needy; and developing
new technologies for FLW reduction. In addition, the strategy supports the “What
can I do?” campaign that provides all actors within the food chain with advice on
how to reduce food waste. Under the same framework, the Ministry of Agriculture
organised between 4-10 November 2013 the “Waste Reduction Week” during which
there were seminars and activities targeting, among others, food service professionals,
catering schools, primary schools and consumers.

Source: MAGRAMA (2012); Vay (2014).

The Italian Ministry of Environment has also set up a task force for the reduction
of food waste. On the occasion of the national day against food waste (5 February
2014), the task force met to develop a national plan for waste prevention (Last
Minute Market, 2014). Cities play a key role in the generation, management and
prevention of food waste and are in a strategic position to work with citizens, schools,
restaurants and food businesses to promote and support food waste reduction. Their
activities could focus on awareness raising and communication, education and
training and separate collection of food waste for energy recovery and composting’.
Over five hundred Italian municipalities have signed the “Charter for a network of
local and regional authorities with zero waste”, promoted by Last Minute Market, thus
pledging to reduce waste and losses along the food supply chain. Following this
initiative, the “National Network of Municipalities against Waste” (Association Spre-
cozero.net) coordinated by the city of Sasso Marconi (province of Bologna) was
created in December 2013 (Last Minute Market, 2014).

The other Mediterranean countries, including SEMCs, can adopt similar food waste
prevention and reduction programmes and strategies. The final declaration of the
10™ meeting of the Ministers of Agriculture of the thirteen Mediterranean Member
Countries of the CIHEAM dedicated to “Sustainable food security in the Mediterra-
nean: situation and outlook” that was held in Algiers on the 6 February 2014, pro-
posed the CIHEAM to strengthen instruments and networks and to encourage
regional initiatives that addressed the issue of food waste (CIHEAM, 2014a).

The efficiency of FLW reduction often depends on broader interventions involving
private actors all along the food chain and/or public actors. Collective storage, which
can include the mutualisation of risks of post-harvest losses, is also a solution for

3 - European Union, Report from the Second Meeting of the Working Group on Food Waste, February 2013.
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food losses reduction. Its effectiveness depends on the local institutional context
(existence of local institutions, cooperatives or producer organisations) (HLPE,
2014). Producer organisations such as cooperatives and associations as well as their
federations can play an important role in reducing losses of their members’ produce
through organisational and management innovations, by supporting collective activ-
ities mainly for production planning, sorting, grading and logistics (Kelly, 2012).
The FAO has been working closely with various forms of producer organisations
and cooperatives to develop different mechanisms and tools for reducing losses early
in the supply chain (FAO, IFAD and WEFP, 2012). The warehouse receipt system is
a good example of the role of producer organisations and cooperatives. The system
ensures that food is stored properly so that losses are reduced. This model should
therefore also be promoted in the Mediterranean region.

There is great concern among food chain actors (e.g. industries, retailers, etc.) to
apply better norms to reduce FLW and to incorporate them as part of their social
corporate responsibility. This is for instance the case of food services in Algeria or
food and beverage firms in Turkey (CIHEAM, 2014b). In this regard, the inclusion
in annual corporate businesses reports of a section on the environmental impacts
resulting from their activities could be useful to reduce FLW. Businesses can commit
and report on the monitoring of FLW and indicate how they intend to reduce them
in their activities or support activities that lead to the reduction of FLW outside this
framework (with their suppliers, at consumer level or elsewhere) (HLPE, 2014).

Moreover, the reduction of FLW implies the governance and organisation of new
supply chains. The development of closed-loop models (WEF, 2010 and 2014) is
meant to coordinate all actors for concerted actions. Losses or waste of all forms are
fed to the extent possible back into the value chain. Food graded as lower quality
by retailers or manufacturers for cosmetic reasons and food that is surplus would
be made available through alternative routes (as cheaper alternatives), while food
waste would be utilised as a by-product (HLPE, 2014).

Several studies (such as Quested et al., 2013) have detailed measures that consumers
could implement to reduce their own food waste:

— Better planning of purchases to avoid buying more than is needed;

Avoid impulsive or advance purchasing of food that is not required immediately;
Better understanding of the distinction between “best before” and “use by” dates;
— Better storage practices and stock management in the home;

Better evaluation of the portions that need to be prepared;

Better knowledge on how to use the leftovers on other recipes instead of discarding.

The Egyptian government has started to implement several reforms and strategies
for both food and fuel subsidies in order to reduce losses and budget deficit. A new
smart card system, which replaces the ration card system, can record data on the
household head’s monthly quota of subsidised goods and other household informa-
tion as well (Ramadan, 2014). Such reform would enable the government to reduce
wastage and leakage and reduce corruption (World Bank, 2010).
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The Egyptian social smartcard

Egypt currently imports twice as much wheat than the whole of the EU to produce
subsidised bread that unfortunately is often wasted or fed to animals. The Egyptian
government has taken many measures to cut down on massive waste and in April
2015 it has introduced a smartcard system that aims to modernise the country’s
long-established tradition of bread subsidies. Around 70 million of Egypt’s 90 million
inhabitants are eligible for the smartcard system, which entitles each family member
to receive five rolls of bread a day. If cardholders opt not to claim all of their daily
allowance, they gain tradable points that can then be used to purchase other staples
or non-foodstuffs in government registered stores. According to the Ministry of
Supply, this point system provides poor Egyptians with an additional supplement
for food purchases of between 40-50 Egyptian pounds a month (5-6 euros). Mean-
while, the demand of bread has reportedly dropped by between 15% and 20% as
the population started to rationalise their consumption. Other countries in the
region, such as Jordan, are interested in adopting a similar approach.

Source: The Guardian, “Bread Rationing and Smartcards: Egypt Takes Radical Steps to Tackle Food
Waste”, 20 March 2015 (www.theguardian.com).

Food banks are among the most important social and organisational innovations for
food waste prevention. They acquire donated food, a large part of which would
otherwise be wasted, from farms, manufacturers, distributors, retail stores, con-
sumers, and other sources. They then make it available to those in need through a
network of community agencies (school feeding programmes, food pantries, soup
kitchens, hospices, substance abuse clinics, after-school programmes and other non-
profit programmes).

Food bankingin Italy

The world’s first Food Bank was founded in 1967 in Phoenix, Arizona. John Van
Hengel, known as the “Father of Food Banking”, was volunteering in a soup kitchen
when a mother with ten children gave him the idea of a place where surplus food
could be stored and made available to the poor. Food Banks were then developed in
Canada and Europe. Today, they operate worldwide. The Fondazione Banco Alimentare
Onlus was established in Italy in 1989 and since 1990 it is a member of the European
Federation of Food Banks. With the help of a network of 21 Food Banks across Italy,
it collects and distributes surplus food from the food chain to 8,669 charitable organ-
isations that help 1,909,986 poor people every year, raises awareness on food waste
and food poverty and advocates for policies that sustain food poverty. Its daily activity
contributes to food security, improves the sustainability of food systems and reduces
the impact of food waste on the environment. The initiative was presented as a best
practice entitled “Food is a Resource to Secure Tangible Assistance and Inclusion to the
Deprived” in the framework of the call for best practices of Expo Milan 2015.

Source: www.feedingknowledge.net/02-search/-/bsdp/6204/en_GB
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In Lebanon, important initiatives tackling food waste have been launched by civil
society organisations. Among them, those of the Lebanese Food Bank are worth
mentioning.

Initiatives of the Lebanese Food Bank against food waste

The Lebanese Food Bank (LFB) is a non-profit organisation created in 2011 by a
group of businessmen, and officially launched in May 2013. It can be considered
among the most important organisations operating against food waste thanks to the
scale of its actions, its continuity in time, its size and the advertising of its work
through media campaigns. It is a member of the Arab Food Banking Regional Net-
work. The organisation’s main objective is to eliminate hunger from Lebanon by
2020 by building strong partnerships in the public and private sectors as well as
strengthening cooperation and increasing donations of food or money from indi-
viduals. The LFB has more than thirty partners (banks, hotels, bakeries, etc.) and
its actions are divided into four main axes: the feeding programmes aimed at feeding
the needy; the development programmes which aim to develop the capacities of the
needy; encouraging volunteering to provide various services thanks to many different
and specialised talents and skills; the awareness programme “Not To Waste Food”.
The awareness campaigns target hotels, restaurants, catering companies, food facto-
ries and individuals. Awareness is being also raised in schools and universities. Instead
of throwing away excess food, the LFB distributes it to orphanages, nursing homes
and NGOs. The LFB supports more than thirty NGOs.

Source: Oneissi (2014).

Food banks have also proliferated in Spain after the economic crisis. There are nearly
54 across Spain and they gather around 100 million tonnes of food per year. They
usually collect uncooked food that is not used or given on purpose to be distributed
among poor people (Albisu, 2014). New communication initiatives can also serve
as social innovations for food waste prevention. Innovative communication tools to
raise awareness among consumers on FLW are increasingly necessary as a comple-
mentary device to support educational initiatives at policy level. An example is the
one created with the participation of the CITHEAM-Bari.

"Once upon a time: food waste'": an educational conference-drama

on food waste in Italy

On the basis of the paradoxes of our times related to food and nutrition, in collab-
oration with Massimo Melpignano and Antonio Cajelli, the group of researchers
from the CIHEAM-Bari, created a conference show entitled “C’era una volta il...
UEIST (Food)” (Once upon a time there was... UEIST [Food]), an original training
and dissemination path that aims to guide the audience — consumers — through a
reflection on topics related to food production and consumption (health, ethical,
political, cultural, moral and financial aspects). These issues were identified through
a real “construction site of ideas” where the CITHEAM-Bari experts played a leading
role with the authors of the play, civil society and local institutions representatives.
Massimo Melpignano (lawyer and financial adviser), who for several years
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was committed to defend citizens’ and consumers’ rights and Antonio Cajelli (inde-
pendent financial educator) represent the Articolo 47 — Liberi dal debito (Article 47
— Free from debt), a social association involved in creating awareness pathways on
the issues of financial education, food waste and related social phenomena.

Innovative solutions and good practices
for food waste recycling and re-use

Food waste can be recycled as animal feed, or used for the production of compost or
renewable energy. Within the food-processing sector, substantial parts of the raw mate-
rials that enter the factory are ultimately traded as by-products. Utilisation of these
streams for food would require alternative processing to the chains’ primary product.
Hence, a large part of these side streams is only poorly valorised: for animal feed,
technical applications and fertiliser production (through composting) (HLPE, 2014).

The NOSHAN Project - Turning food waste into animal feed

Food waste is characterised for its nutritional potential. It can therefore contribute
to the production of functional feed ingredients (additives). Nevertheless, this pro-
duction would require appropriate technologies that stabilise and convert the waste
into suitable raw materials for bulk feed. The main aim of the NOSHAN project
(Seventh Framework Programme for Research and Technological Development of
the European Union, grant agreement No. 312140) with partners from 4 Mediter-
ranean countries (France, Italy, Spain and Turkey) is to address the process and
technologies needed to use food waste for feed and feed additives production at low
cost, low energy consumption with maximal valorisation of waste materials. The
project includes two different groups of activities: the replacement of bulk feed ingre-
dients with starting waste materials to cope with part of the huge amounts of food
waste generated in Europe; and the valorisation of active ingredients in food waste
to convert them into more valuable feed additives. Forty-two food waste streams
have been analysed to identify those that have the potential to be transformed in
high quality feed or to be used to obtain feed additives. Drying, extraction and
acidification were chosen as best solutions for the stabilisation of selected starting
materials. Cost-effective as well as environmental friendly technologies will be
scaled-up.

Source: Projet NOSHAN (http://noshan.eu/index.php/en).

After being selected and processed, food-related waste can be valorised differently
according to where it is generated. In rural areas, it can be easily used as feed or
organic fertiliser, either directly or through compost. In urban areas, organic waste
can also represent an important source of methane. In both cases, this valorisation
reduces the environmental impact of FLW with economic gains (HLPE, 2014). Tech-
nical innovations can enable the processing of fruits, vegetables and root by-products
into juices and jams (Verghese et al., 2013), feed, bioenergy and/or compost, espe-
cially in rural areas (HLPE, 2014). Food waste side streams could also be used to
feed insects having a potential for nutritious feed or food (Van Huis, 2013).
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Using eggshells as biocatalyst for biodiesel production

Biodiesel is being more frequently used and considered as an alternative fuel to
replace the existing petroleum-based diesel. The advantages of biodiesel are good
combustion efficiency, high lubricity, biodegradability and low toxicity. Conven-
tional ways of biodiesel production use homogeneous catalysts’, which create
environmental problems since they imply large amounts of water waste. Environ-
mental-friendly and effective methods of biodiesel production use the heterogeneous
catalyst. Heterogeneous catalyst can be extracted from biowaste such as eggshell. By
introducing the heterogeneous catalyst base, such as calcium oxide made from waste
material, chicken eggshell, quail eggshell or ostrich eggshell, the excessive washing
problem to remove excessive reactants and glycerol is solved. Biodiesel production
is cheap and environmentally convenient. It requires no mechanical change of the
standard diesel engine. It is also an environmental-friendly way of recycling waste
eggshells.

Source: El-Gendy and Deriase (2015) and www.researchgate.net/publication/275042850

The livestock sector could use more of the industrial and catering reflux of foods
that cannot be redirected to human consumption through redistribution and food
banks. Such foods include for instance bread, broken biscuits, products safe to eat
but with an appearance default, incorrectly packed products and food leftovers of
big events (HLPE, 2014). Virtuous examples of innovative solutions and good
practices for FLW recycling and re-use exist in many countries especially developed
ones. In Japan, a law for the promotion of recycling and related activities for the
treatment of cyclical food resources aims at preventing food waste and at pro-
moting recycling of food waste into animal feed and fertilisers as well as energy
recovery. In Ireland, a household food waste regulation promotes the segregation
and recovery of household food waste, directing separated food waste to com-
posting, and imposing obligations on waste collectors as well as on households.
Furthermore, the catering sector has obligations in terms of segregation and pro-
cessing of food waste (OECD, 2014).

Conclusion

It is clear that the reduction of FLW is necessary to generate multifaceted long-term
benefits in terms of food and nutrition security and food system sustainability
required by the Mediterranean to ensure its sustainable development. Innovations
are therefore highly needed and several cross-cutting strategies must be developed.
Food waste reduction is a collective and social imperative requiring the commitment
of government agencies, NGOs, producer organisations/cooperatives, the private
sector, and the food and drinks industry to engage with consumers. Solutions to
reduce food waste at one stage often involve actors upstream or downstream the
food chain. Thus, implementing them often requires relations between various actors
including farmers and their organisations, consumers, processors, retailers, public
organisations, research institutes, and civil society organisations. The feasibility,

4 - Catalysts can be divided into heterogeneous and homogeneous. In a heterogeneous reaction, the catalyst is in a
different phase from the reactants (e.g. catalyst is solid and reactant is liquid). In a homogeneous reaction, the catalyst
is in the same phase as the reactants.
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efficiency and sustainability of operations for FLW reduction in the medium and
long term therefore depend on an institutional effort involving all actors in the food
supply chain.

Mediterranean researchers and policy makers should devote more attention to FLW.
Addressing this multifaceted problem requires a comprehensive regional research
and innovation agenda supported by integrated and multi-sectoral policy interven-
tions and instruments. FLW can only be reduced with an integrated, holistic and
systemic food supply chain approach that takes into account the multiple and mul-
tidimensional linkages and relations between the different food chain actors. The
role of governments, consumers, social actors and other food system stakeholders
as well as private sector social responsibility are vital in reducing FLW.

Through the introduction of appropriate technical and soft (organisational/social)
innovations, the improvement of the management and governance of the whole food
system is crucial for the reduction of food waste. Given the extent of the problem,
Mediterranean countries should urgently adopt food waste prevention and reduction
strategies. Research results should help design adequate policies, guidelines and rec-
ommendations for the main actors of the Mediterranean food system. Regulatory,
economic/fiscal, informational/communication and behavioural and technological
instruments should be combined to mutually strengthen their effects and emphasise
policy coherence. Research, innovation and policy activities must be well coordinated
if sustainable qualitative and quantitative results are to be achieved.

In order to effectively and efficiently address the issue of FLW it is vital to bridge
the current knowledge gap. The CIHEAM and the FAO are joining efforts to meet
this objective. This work stream specifically aims to improve knowledge on FLW in
the Mediterranean (extent, causes, proven solutions in order to identify knowledge
gaps, priorities for research and action) and support countries in designing their
own strategies and plans of action by providing them with available knowledge, good
practices and innovative solutions.
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CHAPTER 13

CONSUMER BEHAVIOUR
WITH RESPECT TO FOOD
LOSSES AND WASTE

Luis Miguel Albisu, CITA

At the G20 meeting held in Turkey in May 2015, the Agricultural Ministers decided
to incorporate the reduction of food losses and waste as a common objective for
collective action. They thus confirmed the importance of this issue for the most
powerful countries in the world while being aware that this group of countries is
expected to provide global leadership in this regard.

There is an increasing trend to analyse the cycle of agrofood products from farm to
fork along the supply chain. The results of these studies provide insights enabling
to better measure the significance of the different supply stages but also to under-
stand the interaction between them (Fischer et al., 2009). Generally, food waste is
related to consumers and food losses affect the entire food chain. This is why in this
chapter, we have chosen to focus on the responsibility of consumers in this regard,
while being aware that there is also a close link between food losses and waste and
retail behaviour.

The first part of this chapter provides some elements on consumer behaviour with
respect to food losses and waste. The second part gives grounds to analyse recent
trends regarding developed and developing countries across the Mediterranean. The
aim is to distinguish the problems they face which arise in accordance to the eco-
nomic development of different countries but also as a result of diverse legal frame-
works. Lastly, conclusions and recommendations are provided to encourage their
consideration in policy-making.

Consumer behaviour with respect
to food losses and waste

It is important to understand the differences between food losses and waste and their
connection with consumer behaviour. Food losses take account of all the food lost
along the supply chain, that is, the amount of edible food that is not consumed after
being harvested. Food waste is the part of the food losses resulting from consumer
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behaviour such as cooking loss, plate waste and other causes. Thus, consumer behav-
iour has an impact on the rest of the agrofood supply chain. The interaction between
consumers and retailers is crucial and enables a better comprehension of food waste
along the supply chain.

Consumption waste is estimated to amount to 35% of the total food losses all
over the world (Cuesta, 2014). In industrialised countries, consumption waste
accounts for more than half of the total losses whereas in poor countries it dras-
tically diminishes to the extent that it amounts to around 5% of the total losses
in Sub-Saharan African countries. There is a high correlation between high per
capita income and high food waste. At the consumption stage, the difference is
greater than at other stages of the agri-food supply chain in different countries
all over the world.

The food consumption decision-making process is an important application of
behaviour economics (Just, 2011). Many of the decisions made by consumers on a
daily basis occur without much thought. Impulse is an importer driver and in many
occasions, reasoning does not contribute to decision-making even through decisions
are sometimes based on past experiences. Decisions sometimes happen due to pre-
vious established habits, lack of knowledge, poor appreciations or many other
reasons.

Food consumption decisions undertaken by adults are the result of a learning process
since their childhood. It is difficult to change habits because consumers receive
information from many different sources. There are public concerns but also private
interests, which are sometimes in conflict. For example, do children eat cereals sold
in attractive boxes because of the gift included inside or because of the cereals’ taste?
Packages are extra large to make them appealing but they have a negative impact
on the environment.

In many countries, children do not have the habit of eating fruits and vegetables.
This habit is difficult to change later in life. Promotions aimed at influencing these
habits have limited results. The elderly might take their intake of fruits and vegetables
more seriously because they feel the immediate effects. In these cases, it might be a
combination of better information and special health circumstances that forces them
to change food habits.

Although the income elasticity might be very low, in some special occasions such as
in times of economic crises, consumers change their food habits due to economic
restrictions. Food waste can be diminished and consumer awareness is increased.
Likewise, the sensitivity of some segments of the population to ethical issues such
as poverty in the developing world impacts their food waste habits.

The shaping of habits is therefore crucial to understand food consumption. It is a
continuous development with current preferences depending on past consumption
patterns and important changes occurring only under special circumstances. These
changes are either brought by drastic economic changes or many other reasons such
as environmental and health concerns. In developed countries, policies dealing with
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environmental impact contribute to raising awareness more effectively than policies
related to health information. This explains why the citizens’ concerns have increased
in recent years.

Environmental impacts related to food consumption have been directly and indi-
rectly influencing consumers’ food choice (FAO, 2013). The excessive use of natural
resources or the amount of discarded packaging material are two well-known exam-
ples. Producing only the required amount of food represents a great challenge but
unfortunately this is constrained by the complexities along the agrofood chain that
are difficult to resolve.

Consumer behaviour is also driven by ethical factors that contribute to their deci-
sion-making processes when buying or disposing of food. Consumers have greater
awareness of the constraints that exist in the developing world in comparison to the
excess supply in wealthy economic countries. They therefore take ethical issues in
consideration when making decisions.

Consumers’ decisions are related to other decisions undertaken by other agrofood
supply chain stakeholders. For example, when consumers make the decision to throw
a food item into the bin, they are also influenced and affected by a multitude of
factors and decisions made at an earlier stage of the food supply chain, such as
aesthetic standards imposed by suppliers (Stuart, 2009). According to Jean C. Buzby
et al. (2014) consumers’ food waste could be the result of the treatment of food
(spillages, excessive trimming, inadequate storage, biological aging in fruit), industry
or government standards (that lead to the rejection of some food) and seasonal
factors. It could also be the result of their confusion between the “use-by” and “best
before” dates, lack of knowledge about food preparation, inappropriate portion sizes,
psychological attitudes, habits and preferences leading to plate waste, uneaten or
leftover food. All these issues can be explained thoroughly but we will focus on
clarifying one of them that has caused a lot of confusion. The “best before” date
indicates the date until when the food is expected to retain its optimal conditions.
Whereas, the “use by” date indicates the date after which eating the food may be
unsafe. Consumers confuse both terms and this could lead to the consuming of food
after the “use by” date.

Recent trends in southern and eastern
Mediterranean countries

In developing countries most food losses occur at the farmer-producer end of the
food supply chain and less food is wasted at consumer level (EPRS, 2014). Yet, these
countries have little information about consumers’ food waste at home and outside.
The main approaches used to deal with collective restoration were defined at the
Eating City workshop held in Algeria (Lacourt et al., 2014). The Workshop was
aimed at achieving a common understanding of comparative problems taking place
in different countries from the North and South of the Mediterranean. In 2015, a
waste management plan involving different political parties and civil society organ-
isations has been approved in Lebanon, the waste crisis in Beirut having led to the
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increased awareness of Lebanese citizens on issues related to waste. With the support
of the FAO, Morocco is also planning to implement a strategic plan with the aim
of reducing losses and waste by half until 2024.

Developing countries share some common features with respect to food losses and
waste but there are also some specific activities in each one of them. Some interesting
experiences and approaches regarding staple diet products in Tunisia and Turkey
are presented in the following boxes. The development of food banks in eastern and
southern Mediterranean countries is described in another box.

Cereal products losses and waste related to consumption:
the case of Tunisia

Changes and new trends in Tunisian food consumption

Tunisia has a high per capita consumption of cereals that represent, on average, 52%
of the energy needs of the Tunisian population. This percentage is greater among
medium and low-income population groups. Cereals are therefore at the centre of
the price policy, not only because of the place they occupy in the daily food intake
of the population but also because of their importance in the subsidy system.

Despite this high consumption of cereals, the average amounts consumed per capita
have declined in recent years. On the contrary, there has been a significant increase
in the consumption of animal products as well as fruit and vegetables. Although the
daily ration required is met in terms of quantity, the quality levels could be unsat-
isfactory. According to the last Household Budget Survey carried out in 2010, the
quantity of cereals has decreased by 8% since 2000, with a specific greater decrease
for durum wheat (-31%). The consumption of soft wheat, primarily used for bread
making has increased significantly (+15%). Some professionals explain this increase
by its staple nature, while others think that it is due to the maintained low subsidised
price levels. According to the National Statistics Institute, a Tunisian consumes aver-
agely 119 large loaves and 84 baguettes per year. Flour used for making bread is for
the most part derived from mainly imported soft wheat. This has led to increasing
import expenditure with adverse impacts on the government budget.

Waste of subsidised bread: a growing phenomenon

Accurate estimates of waste in the overall Tunisian food system are unavailable.
According to the National Consumer Institute (NCI) the cost of wasted bread in
bakeries, hotel units, households and university restaurants is estimated at 100 mil-
lion Tunisian Dinars per year. Globally, around 900,000 loaves of bread every day
return to bakeries without being consumed. Subsidised bread is the most wasted
product. Moreover, the Tunisian consumer purchases quantities of bread that exceed
by far its real needs and does not adopt appropriate means to preserve it. Bakeries
produce amounts that exceed their commercialisation potential.

To cope with this waste and the cost that is generated, the NCI has developed a
strategy that aims to rationalise the subsidising cost of basic consumer products and
to change consumer behaviour. This strategy to fight against bread waste is based
on three pillars: the reduction of waste at production and consumption levels, the
rationalisation of bread purchasing according to real needs and the adoption of
adequate means for its preservation. The strategy also recommends the improvement
of a single bread subsidy to replace the two current categories.
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In the same context, in 2015, the NCI planned to focus its activity on the rational-
isation of bread consumption through awareness campaigns, field studies and
training for restaurants and bakeries. Also, the reform of the distribution channels
for cereal products as well as better targeting of food subsidies beneficiaries will
contribute to the rationalisation of consumption, management of subsidy costs and
cereal waste reduction. Agricultural and food policies reforms are therefore expected
to focus more on this topic in the coming years.

Source: Abderraouf Laajimi, National Agronomic Institute of Tunisia (INAT) and National Observatory
of Agriculture (ONAGRI) (Tunisia).

Food waste in Turkey

According to Turkish retailers, 10% of food waste occurs due to shopping habits,
which are related to non-packaged and un-standardised/graded products, and con-
sumer self-service increases the percentage of damaged products. For example, the
total potato losses and waste from farm to household/food service roughly reach up
to 30% (Ministry of Food, Agriculture and Livestock, General Directorate of Strategy,
2015).

Purchasing more than required is one of the main factors leading to food waste.
Based on a survey conducted in 500 households in Ankara in July 2005, it was found
that food waste at household level accounted, on average, for 9.8% of the daily
energy intake per person and the average amount of discharged food per person was
318.8gm per day (FAO, 2006). Food waste is also an important issue for processed
foods such as bread and meals consumed at food services. On 18 April 2013, Onder
Arsan, CEO of Unilever Food Solutions in Turkey presented in the Vatan newspaper,
the results of the research conducted by the company: every one of the 4,000 con-
sumers eating food at their food service facilities at least once a week wasted 100gm
of food.

Bread is a staple food in Turkey, with 11% share in household food expenditure
and 104kg per capita annual consumption in 2013 (TurkStat, 2014). A research on
bread consumer behaviour and factors affecting bread waste in Turkey conducted
in 2008 and 2012, respectively found 5% and 6% of waste. In 2012, 5,950 bread
loaves were wasted (250gm per bread). Purchasing more than required and lack of
knowledge for bread preservation were the main reasons given by households, indi-
vidual consumers, bread makers and grain mills operators to explain this large
amount of waste. In 2012, about 81% of the total bread was purchased by house-
holds. The per capita daily disappearance quantity amounted to 0.319kg, i.e. 116kg
per year while waste amounted to 2.9%. Bread waste amounts to 3.1%, 2.7% and
7.1% respectively in hotels and restaurants, employees’ food restaurants and student
food courts.

NGOs and private sector organisations are also very active and strongly contribute
to the reduction of food losses and waste with the implementation of projects and
programmes. In this respect, the FoodWard Project, Unilever Food Solutions food
service actors training projects and food bank practices (Israf) are the main initiatives
that should be mentioned. The first food bank opened in the Diyarbakir province
in January 2004 and there were 50 in 2015. The amendment of the Turkish Income
Tax Law (No. 5035, on 2 January 2004) enabled donors to deduct the cost of food
delivered to the food bank from income and corporation tax statements.
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Mahmet Mehdi Eker (2014) stated that the campaign had remarkable outcomes in
Turkey although it was carried out without legal sanctions and only with voluntary
support. It has encouraged the inclusion of two subjects in the Tenth National
Development Plan of Turkey as a general call to the public for further saving:
increasing domestic savings and waste prevention; the reduction of waste and pre-
vention of repeated consumption.

Source: Ahmet Ali Kog, Akdeniz University, Department of Economics (Turkey).

FoodWard (http://foodward.mkv-consulting.com/tr); Israf (www.israf.org); Unilever Food Solutions
(www.unileverfoodsolutions.com.tr)

The emergence of food banks

in eastern and southern Mediterranean countries

Most eastern and southern Mediterranean countries are considered to be developing
countries. Most of the food losses in these countries occur at the production and
post-harvest stages of the food chain. However, the rapid socio-economic and demo-
graphic changes that these countries have experienced in the last few decades, in addi-
tion to the rapid urbanisation and the changes in the ways food is produced, procured
and consumed, have led to a significant increase in food waste at the consumer end
of the food chain problem. This increase has yet to be scientifically quantified.

Civil society initiatives have emerged in the region to reduce food waste and support
vulnerable food needs. The food prices hikes in 2007 have significantly contributed
to the growing food waste problem in these countries and the growing number of
needy people. The Egyptian Food Bank (EFB) is an example of a not-profit organ-
isation that was founded in 2006 by a group of businessmen driven by a sense of
social responsibility to eliminate hunger and reduce food waste. The main mission
of this Food Bank is to collect éxcess’ food from hotels, restaurants, food factories
and individuals and distribute it to the needy. At the same time, it conducts cam-
paigns to raise awareness on food waste reduction at national level.

While food banks in Europe and North America have a long history behind them,
the phenomenon is very new in eastern and southern Mediterranean countries. The
establishment of the EFB and its support has given way to the development of other
food banks in the region, including Jordan, Lebanon, Syria and Tunisia but also in
Mauritania, Iraq, Saudi Arabia and United Arab Emirates thus establishing a regional
network of food banks operating with the same model (Food Banking Regional
Network, FBNR).

Most of these food banks operate through protocols with multinational hotels and
restaurants to save food waste, where food surplus is packed in foil trays, labelled
and professionally transported at appropriate temperatures to the nearest orphanages
and elderly homes for immediate use. Advocacy work with hotel managers and other
food businesses to raise their awareness on the need of saving food is an essential
component of these initiatives. However, it is also important to provide incentives
for staff members who will stay after working hours to fill in the boxes and make
them ready for distribution.

In addition, food banks accept donations in kind, in cash from businesses, individ-
uals or donors and also establish links with the Zakat programme (a tax on wealth
which is mandatory for Muslims), governmental income tax-exemption programmes
and the organisation of lamb offerings on the occasion of Eid al-Adha, when a huge
amount of animals are slaughtered and meat is normally wasted. Awareness cam-
paigns targeting consumers are also an integral part of this initiative especially during
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festive seasons like Ramadan for Muslims when a lot of food is wasted, or during
social events like wedding celebrations. A year after the launch of the Egyptian Food
Bank, 5.4 million meals were saved from hotels and distributed to the needy on a
monthly basis. This number reached 17.2 million meals a month in 2010, with 400
hotels in Egypt participating in this initiative (The Cyprus Weekly, 2013). By part-
nering with 4,000 NGOs in Egypt and through a network of 47,000 volunteers, the
EFB operates as a “front line” model distributing food directly to end users thus
feeding 180,000 families across Egypt with an average of five to six persons per
family.

Source: Fatima Hachem, FAO Nutrition and Consumer Protection (Egypt).

FBNR (www.foodbankingregionalnetwork.com).

Recent trends in developed countries

European non-Mediterranean countries
and the United States

Around 56% of total food losses and waste occurs in the developed world (Cuesta,
2014). A large share of food waste in developed countries occurs at the consumer
stage (FAO, 2013). In those countries with a high income per capita, the concern
about food losses has been small because the percentage of the income dedicated to
food is very small (between 10% and 15%). So a high percentage of food waste
corresponds to a small quantity of money for affluent consumers. However, food
waste has received increasing attention in the past years. Consumers become more
motivated and try to minimise their waste in periods of economic crisis. Besides
these temporary reasons, there is an increasing awareness and concern on environ-
mental issues. Social behaviour influences individual behaviour and ethical concerns
are increasing among citizens in developed countries.

In 2012, it was estimated that around 100 million tonnes of food were wasted in the
EU. This amount could rise by 20% till 2020. Societal values have influenced political
decisions in Europe and there are plans to reduce food waste by 50% by 2025
(European Parliament, 2012). Food Use for Social Innovation by Optimising Waste
Prevention Strategies (FUSIONS) is a programme implemented to drastically reduce
food waste in the European Union'.

According to Savy Vanham et al. (2015), Europeans waste an average of 16% of all
the food-reaching consumers. Almost 80% of it is edible food, i.e. an amount of 47
million tonnes of avoidable food waste annually. This has significant impacts on
water and nitrogen resources. Findings show great differences between countries
because of the different life styles and purchasing power.

Vegetables, fruits and cereals have the highest wastage rates as they tend to have a
shorter shelf life and are often over-purchased because they are generally cheaper
than other product groups like meat. Strict norms about product appearance induce
consumers to avoid buying damaged fruits and vegetables. These norms should be

1 - FUSIONS (www.eu-fusions.org).
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reviewed. Although the amount of meat wasted is smaller, it accounts for the largest
avoidable food waste footprint because its production is very resource intensive. In
other words, a small reduction of wasted meat equates to a large reduction of wasted
water and nitrogen resources.

As an example, in Germany, it is estimated that 81kg of food is wasted per person
per year out of the 456kg consumed at home, which amounts to 18% of the total
food waste. Buying only the necessary amount, cooking leftovers in creative ways
and improving storage are ways by which consumers can minimise waste (Ritcher,
2015). Food services and catering services are other places where waste could be
improved as these represent one third of food consumption. Food banks collecting
products that retailers are unable to sell are becoming very popular in Germany
where more than 900 food banks help around 1.5 million people.

Food consumer behaviour with respect to food

losses and waste in the US

It is estimated that roughly 20% of the total supply of food at consumer level in the
United States is uneaten. Food losses include cooking loss and spoilage due to inad-
equate storage after purchase in addition to plate waste from meals consumed in
restaurants or at home (Buzby et al., 2014). In 2013, municipalities collected more
than 37 million tonnes of food waste accounting for over 20% of the total material
incinerated or landfilled after the recovery of recyclable components.

The value of food waste at consumer level averaged around USD 370 per capita in
2010 or more than 9% of total food spending. But food is relatively inexpensive in
the United States so, for many consumers, there are limited economic incentives to
reduce waste. Less than 10% of average consumer income is spent on food, which
is substantially less than the amount spent on transportation. Nevertheless, there is
evidence of increased awareness on food waste. In a survey of more than 1,000
consumers conducted in 2014 (Neff et al, 2015), 42% indicated that they had seen
or heard information about food waste in the last year and 16% had sought infor-
mation about reducing it. Respondents overwhelmingly reported discarding less food
than was reported in national data. Over 70% indicated that they discarded “less
food than average”; 13% indicated that they did not discard any food and 56%
indicated that they discarded only 10% of the food they purchased.

Some organisations, including the US postal service, are involved in the collection
of unused packaged food from consumers to supply organisations that distribute
food to the poor. Roughly 50% of expenditure is on food prepared outside the home
and it is a common practice for patrons of restaurants to request packaging for
unconsumed items to take them home. Whether or not the food thus saved is
ultimately consumed rather than being discarded can be questioned.

As in many other countries, there has been an increased emphasis on recycling in
the United States to reduce the amount of material that has to be incinerated or
landfilled and to reduce disposal costs (tipping fees). Many municipalities provide
for the separate collection of recyclables, although only a limited number provide
facilities for composting organic waste. Often prompted by pressure from students,
many universities are implementing comprehensive recycling initiatives for food
waste with the aim of reducing landfill to a minimum. The US Environmental Pro-
tection Agency (EPA, 2015) documented 3,560 community-composting programmes
for food and other organic waste in 2013, although there was only a slight increase
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from the 3,227 programmes in 2002. The EPA also reported that roughly 2.7 million
households were served by food composting collection programmes in 2013, but
this only merely represents 2% of US households.

Efforts are being made by government agencies to increase public awareness on food
waste. In 2013, the US Department of Agriculture (USDA) and the EPA launched a
joint effort to change perceptions about food waste and the way this is managed by
the food industry. The EPA operates a programme to help businesses and organi-
sations to measure and reduce food losses. The food industry, hunger alleviation
groups, and non-governmental organisations with environmental interests are also
active in attempting to change habits.

Source: David Blandford, Penn State University (Penn.), Agricultural and Environmental Economics Department.

COSUS: Behaviour research on consumers and food waste in Europe

The research project COSUS (COnsumers in a SUStainable Food Supply Chain) con-
ducts research on why consumers waste suboptimal food and how consumers’ will-
ingness to accept such foods could be increased. Suboptimal food is defined as food
that deviates in sensory characteristics (odd shape, size, colour) or that has a best-before
date that is approaching or has passed, but is still perfectly fine to eat. Expert interviews,
focus groups and case studies were conducted and the results summarised to identify
which consumer-related factors have the most impact on the generation of food waste
at the consumer stage of the supply chain. Discussions were conducted on how typical
retailer actions against food waste currently observed across Europe are contributing
to resolving these problems. Thirty articles, published in English between 2000 and
2014 exploring consumer household behaviour and habits, were studied. Furthermore,
eleven expert interviews were conducted in order to discuss causes of food waste at
the consumer stage. On this scientific basis, a model highlighting the interacting factors
was developed (Aschemann-Witzel et al., 2015).

At consumer level, these factors can be grouped as follows: firstly, the degree to which
consumers have the motivation to avoid food waste (ethical or economic reasons) is
a crucial factor; secondly, because of other conflicting goals (taste, convenience, safety
concerns etc.) and thirdly, a lack of food provisioning and handling capabilities, the
weighing of priorities leads to wastage of food. Furthermore, all these factors (moti-
vation, goals and handling capabilities) depend on 1) the context of their surrounding
(assortments, marketing, infrastructure), 2) their social environment (family habits
and social norms) and 3) the greater macro-environment (economic situation, tech-
nological, legislative and cultural background).

The consumer-level and contextual factors described emphasise that actions conducted
at retailer level such as the immediate supply chain actor interacting with consumers
can have an impact on food waste within households. Across Europe, the retail sector
has started to take action against food waste within the supply chain and at consumer
level. These actions mostly involve pricing strategies such as abolishing multiple unit
discounts, reducing prices for foods with close use-by and best-before date labels or
with suboptimal features, increasing the assortment depth of suboptimal foods or
proposing processed foods made from suboptimal foods, and directing suboptimal
foods to alternative retail. While evaluations of the effectiveness are yet lacking, experts
believe that actions have been successful in creating greater consumer awareness and
attention to the issue as well as shifting perceived social norms.

Source: Aschemann-Witzel et al. (2015), Centre for Research on Customer Relations in the Food Sector

(MAPP), Aarhus University (Denmark).
COSUS (http://cosus.nmbu.no).
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EU Mediterranean countries

Issues related to consuming patterns in countries like France, Greece, Italy and Spain
do not differ from those observed in other developed countries although specificities
related to consumer habits and programmes can be noted.

In France, it is estimated that 67% of the food is wasted by consumers and another
15% by restaurants, while shops and distributors waste 11% of the total. According
to the estimates of the French Environment and Energy Management Agency (Agence
de Environnement et de la Maitrise de I'Energie — ADEME), every person in France
throws away 20kg of food on average, of which around 13kg are leftovers and damaged
and unconsumed fruit and vegetables and wastes a total of 21% of food purchased.
In 2013, the Ministry of Agriculture elaborated a plan to reduce food losses and waste
with the objective, among others, to raise public awareness and encourage responsible
habits. The plan included educational initiatives in the agricultural and in the hotel
industry training colleges; terms and conditions for reduced waste in contracts for the
public procurement of institutional catering; a national day against food waste; a legal
clause providing for the inclusion of the fight against food waste as part of corporate
social responsibility (RSE); an advertising campaign against waste and a year-long
experimental citizens’ food donation programme based on a digital platform. France
has also taken a leading approach towards the control of food waste in supermarkets.
There are attempts to implement a new law stipulating that it will be compulsory for
supermarkets above 400m’* to donate unsold food to charity or food banks. This law
is enforced in July 2016 and it is also aimed at influencing other European countries.
So far, civil society organisations have established contracts with food distribution
chains, which are willing to improve their good practices and to structure the entire
process. However, there are also concerns that recipient institutions will not be able
to handle the distribution of the expected large quantities of food.

The National Food Waste Prevention Plan (PINPAS)? established in Italy, is also
another initiative aimed at food recovery through donation to charity organisations.
This plan is at the centre of the political agenda from local to European level and it
was developed to increase and spread knowledge about the environmental, social
and economic impacts of food waste and raise awareness among consumers.

Andrea Segré et al. (2014) conducted a survey dealing with household food waste
in Italy in the framework of Waste Watcher, the Italian Observatory of Food Waste.
The data collected, which is composed of self-appreciations and estimations, shows,
like in other countries, a close correlation between the amount of money spent on
food and the quantity wasted. Food waste patterns differ between countries even
though there are similarities between regions and households with equal income
levels, but Andrea Segré et al. (2014) also found that household behaviour varies
significantly between the North and the South of Italy. Economic factors but also
factors related to demography, household size and composition, culture, habits and
attitudes explain these differences. Cosimo Lacirignola et al. (2014) express their
concerns for the situation in the Mediterranean area.

2 - PINPAS (www.fao.org/fileadmin/templates/nr/sustainability_pathways/docs/Andrea_Segr9%C3%A8_final_02042014.pdf).
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In Spain, the economic crisis has resulted in the change of some habits with a clear
impact on food waste (Albisu, 2014). Today, there is greater awareness and con-
sumers are committed to save food. We can therefore state that economic factors
have been determining in Spain. It is estimated that consumers waste around 18%
of the food they buy even though they think that they only waste 4%. This shows
that they are not aware of the extent of this phenomenon. Bread, grains and pastry
products amount to 20% of the total consumers’ waste, followed by fruits and veg-
etables with 17%. Greater efforts should be undertaken to increase awareness and
strengthen education. In 2013, the Spanish Ministry of Agriculture, Food and Envi-
ronment launched a campaign called “More food, less waste” that identified five
areas of actions with several activities planned for each area. The strategy established
was evaluated by a committee (MAGRAMA, 2015). The Spanish economic crisis
together with the citizens’ awareness on food waste has boosted the implementation
of food banks. The Spanish Federation of Food Banks (FESBAL) coordinates the
efforts and activities of various local food banks across Spain. FESBAL manages the
relations with central government agencies, international organisations, private com-
panies and other non-profit organisations that provide food assistance. It is nearly
totally run (99%) by voluntary staff.

Like in Spain, the economic crisis and the severe recession in Greece has also sig-
nificantly led to an increased solidarity among citizens, who, by force of circum-
stances, had to be more careful with their spending and became more aware about
the extent of food waste (see behaviour analysis of Greek households during the
economic crisis of Abeliotis et al., 2014). Non-governmental organisations have cre-
ated sophisticated logistics networks run by volunteers to manage food donations.
The distribution chains and the restoration sector were also involved in this move-
ment. Some municipalities have even made stores and fridges available to the public
to store food. Consumers have appreciated this attitude and became more willing
to make extra efforts so that food reaches people living in difficult conditions. This
collective effort may serve to further promote food waste prevention at the household
level and also strengthen environmental and social awareness that may outlast the
economic crisis.

Conclusion

Since consumers’” waste in developed countries is greater than in developing coun-
tries, policies should be different to address the local specificities. Today, national
policies complement and expand the recommendations given by international insti-
tutions such as the EU and the FAO. The EU provides ten tips or good practices to
reduce consumers’ food waste: appropriate shopping planning; good understanding
of consumption dates; concern about the budget; practice of a healthy fridge; good
storage; appropriate rotation in the fridge; food servings in small portions; use of
leftovers; freezing and compost production’.

3 - European Commission, “What Can I Do in my Daily Life to Limit Food Waste?” (http://ec.europa.eu/
food/safety/food_waste/library/docs/tips_stop_food_waste_fr.pdf).
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The FAO is promoting a global initiative entitled SAVE FOOD aimed at addressing
food losses and waste reduction®. The third action of this initiative deals with “Sup-
porting legislative and policy development” and part of it is dedicated to sustainable
food consumption and dietary guidelines to save waste. Public organisations cannot
directly reduce food loss and waste, but they play a crucial role in facilitating actions.

Several authors have reviewed food saving programmes and approaches to deal with
it. Some have analysed several programmes implemented in the Mediterranean coun-
tries (Charalampopoulou et al., 2014). Others have provided some solutions to min-
imise food losses and waste (Gustavsson et al., 2011; HLPE, 2014). A report focusing
on this issue presented at the Expo Milano 2015 stresses the importance of effective
inter-sector co-operation from farm to fork, where consumers play an important
stakeholder role.

Food waste is mainly caused by consumer behaviour and therefore policy makers
should set the appropriate rules to encourage consumers to change their behaviour
or their perception of food. For instance, teaching them to evaluate the quality of
fruit and vegetables and encouraging them to avoid disposing of fresh produce.
Public policies also have an impact on the private sector. They should therefore
apply to retailers and their understanding of how to handle food in order to satisfy
consumers but also to comply with citizens’ overall needs. In this respect, French
policies are a step forward towards complying with these objectives. The economic
crisis and the increasing awareness of citizens on food waste have led to the devel-
opment of initiatives, such as the creation of food banks. Public policies should
protect, facilitate and encourage these initiatives.

Companies involved in building social responsibility should evaluate their social
impact by analysing their relationship with citizens, governance and environmental
matters (Albisu, 2012). Food waste at retailers’ outlets should be an integral part of
the social responsibility programmes that food chains incorporate in their business
plans. This will in turn enhance their role in society.

Most of the public policies implement educational programmes intended for con-
sumers. Awareness campaigns have an immediate effect on adults but they have not
reached their sustainable goals, that is, make children understand the implications
of food savings and make their education shape their future consumer behaviour.
Likewise, consumers in developing countries should learn from the excess waste
occurring in developed countries and try to form appropriate habits. In many coun-
tries, the economic crisis has shown the important role solidarity can play via social
networks. Public policies should reinforce initiatives of unconsumed food redistrib-
ution to poor people. Let us hope that the understanding of food disposal dates
increases and that consumers differentiate more between optimum and adequate
food and start eating sub-optimal food that can still be consumed. They should be
encouraged to change their habits in order to largely contribute to reducing waste
both at household and retail level.

4 - FAO, SAVE FOOD (www.fao.org/save-food/fr).
5 - Expo Milano 2015 (www.expo2015.org/en/news/all-news/2014-report-on-food-waste--its-findings).
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WASTE OF KNOWLEDGE
AND HUMAN RESOURCES
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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 agriculturalinnovations

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
(MFI, 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.



Waste of knowledge and human resources

Bibliography
Al-Riffai (P.) (2015), “How to Feed Egypt”, Cairo Review of Global Affairs, 5 July.

Benor (D.), Harrison (J.Q.) and Baxter (M.) (1984), Agricultural Extension. The Training
and Visit System, Washington (D.C.), World Bank, 1984.

Chikhi (C.) and Padilla (M.) (2014), “L’alimentation en Algérie. Quelle forme de mod-
ernité?”, New Medit, 13 (3), pp. 50-58.

FAO (2010-2011), The State of Food and Agriculture: Closing the Gender Gap, Rome, FAO.
FAO (2014a), The State of World Fisheries and Aquaculture, Rome, FAO.
FAO (2014b), The State of Food and Agriculture, Rome, FAO.

Feintrenie (L.) and Aftholder (F.) (2014), “Contribuer aux systémes écologiques et
sociaux”, in J.-M. Sourisseau (ed.), Agricultures familiales et mondes a venir, Paris, Quae,
pp. 97-110.

Herbel (D.), Crowley (E.), Ourabah Haddad (N.) and Lee (M.) (2012), Good Practices
In Building Innovative Rural Institutions To Increase Food Security, Rome, FAO-IFAD.

Hervieu (B.) and Purseigle (F.) (2013), Sociologie des mondes agricoles, Paris, Armand Colin.

Levi-Strauss (C.) (1968), The Origin of Table Manners: Mythologiques, Volume 3, Chicago,
USA, University of Chicago Press.

Marzin (J.), Daviron (B.) and Rafflegeau (S.) (2014), “Agricultures familiales et autes
formes d’agriculture”, in J.-M. Sourisseau (ed.), Agricultures familiales et mondes a venir,
Paris, Quae, pp. 75-92.

Mauss (M.) (1950), Essai sur le don. Forme et raison de I'échange dans les sociétés archai-
ques, Paris, PUF.

Mazoyer (M.) and Roudart (L.) (1997), L’Histoire des agricultures du monde, Paris, Seuil.

ILO (2015a), Global Employment Trends for Youth 2015: Scaling up investments in decent
jobs for youth, Geneva, International Labour Organisation (ILO).

ILO (2015b), World Employment and Social Outlook — Trends 2015, Geneva, International
Labour Organisation (ILO).

Rasse (P.) and Debos (F.) (2006), “L’alimentation, fait total de la communication plan-
étaire”, Communication. Online Review by the University of Laval, 25 (1).

Rastoin (J.-L.) and Ghersi (G.) (2010), Le Systeme alimentaire mondial. Concepts et méth-
odes, analyses et dynamiques, Paris, Quae.

Rostow (W.W.) (1960), The Stages of Economic Growth: A Non-Communist Manifesto,
Cambridge, Cambridge University Press.

Stuart (A.) (1996), “Knowledge Management”, CIO Magazine (www.cio.com/cio).

Sullivan (P.H.) (2000), Value-Driven Intellectual Capital: How to Convert Intangible Cor-
porate Assets into Market Value, New York (N.Y.), John Wiley and Sons.

Weber (M.) (1991), Economic History: Outlines of Universal Social and Economic History,
New York (N.Y.), Collier.







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 ef 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
ferroir’ 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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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, CIHEAM-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 CTHEAM-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%




MEDITERRA 2016

(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

approachin 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, CTHEAM-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 quality and  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 ef 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
IAASTD 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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agement Specialist, he has a Master’s in Agronomy, Certificates in Tropical Agriculture,
Rural Economics and Sociology from the Faculty of Agronomy of Gembloux (Belgium)
and a Master’s in Environmental Management from the European Community Environ-
ment Programme. He has worked on land use intensification, forest management and
institutional aspects of rural development in more than 40 countries in Africa, Asia-South
Pacific, Latin America, the Middle East and CIS countries, through both long term assign-
ments with the Belgian Cooperation Agency, the German Consulting Company DFS
(Deutsche Forest Service), the International Institute for Environment and Development
(ITED) and the FAO and several short term missions for the World Bank and the Euro-
pean Commission among other organizations.

Hamid El Bilali (co-author — chapters 9, 12 and 17) is a Scientific Consultant in the
Sustainable Agriculture, Food and Rural Development department of the CITHEAM-Bari
(Italy). His fields of interest include food losses and waste, food and nutrition security,
sustainability of Mediterranean food systems and diets, traditional and typical products
and sustainable rural development.

Maha Abdelhameed Elbana (co-author — chapter 3) is an Assistant Professor at the Agri-
culture College of Beni-Suef University (Egypt) and an Associate Trainer certified by the
International Board of Certified Trainers (IBCT) (Netherlands). Before that, for two
years, she served as On-Farm Water Management Specialist at the International Centre
for Agriculture Research in Dry Areas (ICARDA). She holds a Diploma in Rural Devel-
opment and Environmental Management from the CIHEAM-Zaragoza (Spain), an M.Sc.
and a Ph.D. in agriculture engineering from the University of Lerida (Spain) (2008
and 2011 respectively). She worked as an assistant researcher at the University of Girona
(Spain) for two years. She is a reviewer for Desalination Journal and the Irrigation and
Drainage Journal. She has multiple publications in peer reviewed journals dealing with
agricultural irrigation and water management.

Christine Farcy (co-author — chapter 5) Université catholique de Louvain (UCL) (Lou-
vain-la-Neuve, Belgium). She has a Ph.D. in Agricultural Sciences and Biological Engi-
neering from the UCL. She is a researcher and a guest lecturer at the UCL. She is member
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of the board of the European Forest Institute, vice-chair of the European Forestry Com-
mission of the FAO and she was chair of the international panel in charge of the 2013
external evaluation of FAO (Silva Mediterranea).

Nicola Ferri (focal point — chapter 2) holds a Ph.D. in International Law and currently
serves as Legal and Institutional Officer of FAO (General Fisheries Commission for the
Mediterranean — GFCM). Before joining FAO, he worked for several years as a legal
consultant for the Italian Ministry of Foreign Affairs. In this capacity, he represented
Italy in numerous fora, including at UN General Assembly meetings relating to oceans
and fisheries. He has also dealt with several other legal issues in the context of the work
of the 6™ Committee of the UN’s General Assembly in New York. He has authored
several publications on various international law topics, including a monograph entitled,
Conflicts over the Conservation of Marine Living Resources: Third States, Governance, Frag-
mentation and Other Recurring Issues in International Law.

Abdelouahid Fouial (co-author — chapter 3) is a Ph.D. student and a research assistant
at the Land and Water Resources Management department, CITHEAM-Bari (Italy) and
University of Bologna (Alma Mater Studiorum). He is a Ph.D. candidate in civil engi-
neering at the University of Bologna (Italy). He holds two Master’s degrees, one in Water
Resources Management from the CIHEAM-Bari (Italy), and the second in Agricultural
Engineering from Universiti Putra Malaysia. His main research focuses on the hydraulic
modelling, analysis and optimisation of pressurised irrigation distribution systems and
the development of computer decision support systems and performance indicators for
the hydraulic analysis. His research interests also encompass irrigation engineering and
water management.

Christini Fournaraki (focal point and co-author — chapter 6) is a biologist and holds a
Master’s degree in the management of Mediterranean ecosystems and a Ph.D. in the
conservation of native plant species. She is Chief of Research at the Mediterranean Plant
Conservation Unit (MPCU) of the CIHEAM-Chania (Greece). She participates in several
research projects in collaboration with other conservation centres in the Mediterranean
and in Europe and has more than twenty-five years’ experience in issues relating to
biodiversity conservation in the Mediterranean.

Valentina Garavaglia (co-author — chapter 5). After graduating in Analysis and Manage-
ment of Natural Resources (2006), she obtained a Ph.D. from the Doctoral School on
Earth, Environment and Biodiversity (2010) at the University of Milan (Italy). She is
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and Consumer Protection Officer at the FAO Regional Office for the Near East and North
Africa. In this capacity, she provides technical assistance to member countries in areas related
to nutrition, household food security and food safety. Over the past fifteen years, she has
worked extensively with national and regional institutions on building the capacity of senior
and mid-senior officials for generating data and analysing the causes of key nutrition and
household food security and food safety issues with the aim of providing the evidence
needed by policy-makers for informing the relevant strategies and interventions.
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Sara Hassan (co-author — chapter 16) is graduated in Cooperation for Development and
holds a Master in Development Planning. She has worked as a researcher (in the areas of
development policies, food security, rural development, empowerment of rural women,
family farming) and in conducting impact evaluations of complex development programs
in the Mediterranean Europe, North Africa and the Middle East, West Africa and the Sahel.
Currently, she is working with the FAO’s Family Farming Knowledge Platform, as the
regional focal point for the Near East and North Africa region.

Martin Hilmi (co-author — chapter 11) works as a mechanization systems and services
development economist for the Rural and Urban Crop and Mechanization Systems Group
(AGPML) in the Plant Production and Protection Division of the FAO. He is currently
working on developing sustainable mechanization systems and services, developing hire
services as a business, developing mechanization strategies and policies and green food
value chain development. Prior to this position, he worked as an enterprise development
officer, still for the FAO, working on farm business management, farming as a business,
the development of small and medium agri-food enterprises (SMAE), green food value
chain development, gender sensitive food value chains, the informal food sector, agri-
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and waste. He developed the FAO approach to green food value chain development.
Before joining the FAO, he lectured at university for eight years on small enterprise
development and prior to this he worked in the agri-food private sector for nine years.

Irene Hoffmann (co-author — chapter 6) is Secretary of the Commission on Genetic
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of the Animal Production Service and of the Animal Genetic Resources Branch within the
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Dean of the Faculty of Agricultural and Food Sciences at the American University of
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regional strategic planning for nutrition, and in building capacity for food security nation-
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Biotechnology Department at the CTHEAM-Chania in Crete (Greece). His research inter-
ests focus on the characterization of the physiological significance of genes involved in
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the biosynthesis of cell wall glycoproteins and particularly on developmental programmes
such as fruit ripening, abscission and abiotic stresses such as salinity. Moreover, the
group has extensive experience in authenticity and traceability of processed foods such
as olive oil and recently wine using DNA-based approaches and molecular markers such
as SNPs (Single-Nucleotide Polymorphism). He has authored more than forty publica-
tions in peer-reviewed journals and either coordinated or participated in more than
twenty research and development projects.

Dorian Kalamvrezos Navarro (focal point and co-author — chapter 8) studied Interna-
tional Relations in the University of Birmingham (United Kingdom) before pursuing
postgraduate studies in International Law, Public and European Policy, Economic Devel-
opment and International Agri-Food Policy. He participated in the European Commis-
sion’s traineeship programme in 2012, working for the International Cooperation
Directorate of the Directorate-General for Research and Innovation. He joined FAO’s
Gender, Equity and Rural Employment Division in early 2013, and since September 2013,
has worked as Consultant in FAO’s Corporate Task Team on Post-2015.

Fawzi Karajeh (co-author — chapter 3) is Senior Water Resources and Irrigation Officer
at the FAO Regional Office for the Near East and North Africa. He holds an M.Sc. in
Irrigation from Jordan University and a Ph.D. in Water Resources Management/Soil
Physics from the University of California in Davis (United States). Prior to joining FAO,
he was a Principal Water Resources and Irrigation Management Specialist at the Inter-
national Center for Agricultural Research in the Dry Area (ICARDA) and the Regional
Coordinator for the Nile Valley and sub-Saharan African region for five years. From 2001
to 2008, he was the Chief of the Recycling and Desalination Branch, California Depart-
ment of Water Resources (DWR). From 1999 to 2001, he was Senior Marginal-Quality
Water Scientist at ICARDA. He has served in developed and developing countries with
a focus on water resources planning and management, including non-conventional water
resources (water recycling and desalination). His work also involved the treatment and
safe use of recycled water for irrigation, hydro-salinity modelling, field irrigation and
salinity management projects. He has authored and co-authored over eighty publications
and received eight recognition and professional awards.

Roula Khadra (co-author — chapter 3) is a Scientific Administrator and Lecturer at the
Land and Water Resources Management department, CIHEAM-Bari (Italy). She is a rural
engineer and holds a Master’s in land and water resources management and a Ph.D. in
Mediterranean Agriculture. Under the Fulbright Scholar Program, she conducted her
postdoc research on combined effects of water and salinity stress on crop productivity at
the University of California in Davis (United States) in 2008. Her main research interests
are in the fields of design, rehabilitation and modernisation of large-scale pressurised irri-
gation systems. Involved in many European and cooperation projects (in Asian and Middle
Eastern countries) she is a specialist in Participatory Irrigation Management, stakeholders
driven processes, Monitoring and Evaluation (M&E) systems, and the development and
use of simulation models for large-scale irrigation systems design and performance analysis.
Her expertise includes the development of M&E systems and of Decision Support Systems
(DSS) for irrigation and water distribution in GIS environment.

Ahmet Ali Kog (author of box — chapter 13) received his Bachelor’s, Master’s and Ph.D.
degrees in AgriEcon from Cukurova University (Turkey) and also a Master’s degree in
Agro-food Marketing from CIHEAM-Zaragoza Master (Spain). He worked as a Research
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Assistant, Assistant Professor and Associate Professor over the period 1989 to 1999 at the
department of AgriEcon of the Cukurova University (Turkey). He was a visiting scholar
at the Jowa State University (CARD/FAPRI) (United States) during September 1997-1999.
He worked as a policy analyst at the Agricultural Economics Research Institute in Ankara
from September 1999 to May 2001. He joined the Akdeniz University (Department of
Economics) (Turkey) as a Professor in August 2003. He has published over twenty articles
in refereed journals, over twenty-five proceedings and six contributions to edited volumes
and also conducted several international research projects. He was appointed as Director
of the Centre for Economic Research on Mediterranean Countries (CREM) in
March 2016.

Katerina Koutsovoulou (co-author — chapter 6) is a Biologist and holds a Ph.D. in Plant
Physiology. Since 2005, she has been working on numerous projects for plant conserva-
tion in collaboration with the University of Athens (Greece), the CIHEAM-Chania
(Greece) and the Institute of Mediterranean Forest Ecosystems. She recently completed
her post-doctoral thesis on Forest Genetic Resources.

Abderraouf Laajimi (author of box — chapter 13) is Director General at the National
Observatory of Agriculture, in the Ministry of Agriculture, Hydraulic Resources and
Fishery of Tunisia. He graduated as an Agricultural Engineer in Tunisia and was awarded
an M.Sc. in Agro-Food Marketing by CIHEAM-Zaragoza (Spain) in 1991. In 1995 he
completed his Ph.D. in Applied Economics at the University of Zaragoza. He has held
several responsibilities at INAT (Institut National Agronomique de Tunisie) where he
also works as a Professor of Agricultural Economics. He has collaborated with CIHEAM
in several projects and networks and has published extensively on topics related to food
marketing and agro-food policy.

Fadila Lahmer (co-author — chapter 4) graduated as an engineer in rural planning at the
National Institute of Agronomy in Algeria, holds a Master’s in non-conventional water
resources in application on the halophytes crops and a Ph.D. in watershed management
specifically combating soil erosion awarded by the University of Bari (Italy). She monitors
Master’s theses at the CITHEAM-Bari (Italy) on a large variety of themes including salinity
control in relation to irrigation, crop productivity in saline-drought conditions, effects
of soil texture and soil salinity on the plant water relationships, water use efficiency and
crops productivity in saline-drought environments. She also has an experience in soil
erosion control at plot scale using different species such as the vetiver grass. She is author
and co-author of several publications in scientific journals, books and conference
proceedings.

Nicola Lamaddalena (focal point and co-author — chapter 3) is head of the Land and
Water Resources Management Department, CIHEAM-Bari (Italy), since 2007. He holds
an M.Sc. in Hydraulic Engineering from the Polytechnic University of Bari (Italy) and a
Ph.D. in Irrigation Engineering from the Technical University of Lisbon (Portugal). He
has been working for more than twenty years on agricultural engineering and water
resources management, with a focus on design, performance analysis and management
of large-scale distribution systems, new delivery technologies and governance models of
water users’ associations. He is a rapporteur at the Policy Round Table on Water for
Food Security and Nutrition at the FAO-UN. He was also a professor at the Polytechnic
University of Bari (Italy) from 2007 to 2012, visiting professor at INAT (Institut national
agronomique de Tunisie, Tunisia) and at the Technical University of Lisbon (Portugal).
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He has been coordinating various European and international projects in the Mediter-
ranean region. He is the author of more than eighty publications in scientific journals
and books, reviewer for several scientific journals and author of the FAO Irrigation and
Drainage Paper No. 59 and the designer of the COPAM model. He joined the CITHEAM-
Bari (Italy) in 1986.

Warren T.K. Lee (co-author — chapter 9) Ph.D., RD, RNutr (Public Health) is Senior Nutri-
tion Officer and Group Leader, Nutrition Assessment and Scientific Advice Group, Nutrition
and Food Systems Division, FAO. He obtained his B.Sc. degree in Human Nutrition at
Trinity College, Dublin (Ireland), and a Ph.D. degree from the Chinese University of Hong
Kong (Hong Kong). He is also a Registered Dietician and Public Health Nutritionist quali-
fied in the United Kingdom. He works on nutritional aspects of food losses and waste under
the SAVE FOOD Initiative. His team recently has completed a study on micronutrient losses
in food loss and waste. He is also a co-investigator of a recent European Commission (FP7)
FUSIONS project on the impacts of food waste on health and nutrition.

Grégoire Leroy (co-author — chapter 6) is a population geneticist, with main interests in
management, characterisation and conservation of animal genetic resources. He is a
lecturer at the INRA-AgroParisTech joint unit on Animal Genetics and Integrative
Biology, and currently seconded by French government to the FAO.

Antonio Lépez-Francos (focal point — chapter 5) graduated as Agronomist from the
Polytechnic University of Madrid and holds a CIHEAM-Montpellier (France) postgrad-
uate degree in Rural Development and Projects. Since 2004, he has been Cooperative
research administrator and Head of publications at the CIHEAM-Zaragoza (Spain). He
has been involved in the conception and management of fourteen European research
projects (EP6, FP7 and H2020 as well as Interreg and Meda-Water programmes), in the
promotion of Mediterranean research networks and the organization of international
scientific meetings on agriculture related topics, as well as in the coordination and edition
of many collective publications as a result of the mentioned cooperative research activ-
ities. He also has a wide field experience as a development worker in the Andean region
of Peru and in managing commercial farms in Morocco and in Spain.

Inazio Martinez de Arano (co-author — chapter 5) is head of the Mediterranean Regional
Office at the European Forests Institute. In his previous life he has been involved in inter-
national forest policy discussion as CEO of the Union of Foresters of Southern Europe
and coordinated forest research at the Basque Institute for Agricultural Research (NEIKER).

Francesc Maynou (co-author — chapter 2) received his Ph.D. in Marine Science from the
Polytechnic University of Catalonia in 1995. He has published more than hundred sci-
entific contributions in specialized journals or books. He is a tenured scientist at Spain’s
National Research Council (CSIC) since June 2007 and has headed the “Fisheries Bio-
economic Modelling” research group since its inception in 2003. He carries out his
research at the Marine Science Institute of Barcelona, working on the structure, dynamics
and conservation of marine living resources, with a special interest on higher trophic
levels which are directly or indirectly subject to human activity in marine ecosystems.
He is currently the coordinator of the European research project MINOUW, a Research
and Innovation Action of Horizon 2020, investigating technical and bioeconomic solu-
tions to mitigate the discards problem in European fisheries.
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Enrico Nerilli (co-author — chapter 4) holds a Master’s in water use efficiency from the
CIHEAM-Bari (Italy) and a Ph.D. in eco-physiology from the University of Castilla
La Mancha (Spain). His areas of expertise include design and monitoring of irrigation
systems, GIS, crop modelling, plant protection and nursery management, food produc-
tion systems, climate change adaptation and mitigation. He has managed rural develop-
ment projects in Lebanon, Kenya, Haiti, Ethiopia, Egypt, Tunisia and other parts of the
world.

Halka Otto (focal point and co-author — chapter 1) a national of Germany, served as an
international civil servant for various non-governmental organizations and United
Nations agencies for over twenty-five years. Since October 2013 she has been working as
Senior Advisor to the Deputy Director-General, Coordinator for Natural Resources of
the FAO. She also served as Senior Attaché in the Cabinet of the Director-General of
FAO (2006-2013). Prior to this, she worked in FAO’s Technical Cooperation Department
covering a variety of technical programs in Asia and Pacific, Eastern Europe and Africa
(2004-2006). From 2002 onwards she led FAO’s emergency operations in Tajikistan as
Emergency Coordinator. From 1999 to 2002 she worked for a German NGO in Tajikistan
as Programme Coordinator for Agriculture Programs. She started her career as a junior
Professional Officer at UNDP Belarus in 1994. She holds a Master’s Degree in Agriculture
Sciences (Soil Sciences and Agro-chemistry) from the Timiryasev Academy in Moscow
(Russia).

Nora Ourabah Haddad (coordinator, focal point and co-author — chapters 14 and 16)
is an economist by training and holds a diploma in Business Administration from the
Ecole supérieure de commerce of Grenoble (France) and a Master’s degree (MBA) in
International Management from Laval University (Quebec). She worked at the Interna-
tional Federation of Agricultural Producers (IFAP) on policy analysis related to food
security and rural development. In 2010, she joined FAO’s Economic and Social Devel-
opment Department as team manager on rural institutions and people’s empowerment.
She is currently working at FAO’s Partnerships, Advocacy and Capacity Development
Division.

Nicolas Picard (focal point — chapter 5) is currently the secretary of the FAO Committee
Silva Mediterranea. He has a Ph.D. in forest sciences from the French school on forest
and water and has twenty years’ experience in research on tropical forestry in the Neo-
tropics and in Africa, with successive positions in Mali, Gabon and Cameroon.

Francesco Maria Pierri (focal point and co-author — chapter 16) holds a degree in Politics
and a Doctorate in History and Theory of Economic Development. Since October 2013,
he has been Family Farming Officer and Head of the Advocacy Unit (OPCA), in the
Partnerships, Advocacy and Capacity Development Division (OPC) of the FAO. From
2003 to October 2013, he worked in the Ministry of Agrarian Development of Brazil,
where he led the International Relations Office and the Brazilian Section of the Special-
ized Meeting on Family Farming of MERCOSUR.

Patrina Pink (co-author — chapter 12) is a Communications and Partnerships Consultant
with the Global Initiative on Food Loss and Waste Reduction within the FAO. She holds
a Master’s degree in Human Development and Food Security and her fields of interest
include communication for development, rural institutions and participatory research.
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Juliette Prazak (focal point and co-author — chapter 15) has graduated in organic agri-
culture at the University of Wageningen (Netherlands). She was a former technical con-
sultant on projects focusing on agroecology funded by the GEF-FEM in Sub-Saharan
Africa. She is currently a project manager among the team of emergency assistance at
the Red Cross in London.

Mélanie Requier-Desjardins (focal point and co-author — chapter 8) is an Environmental
Economist at the CIHEAM-Montpellier (France), where she runs a Master’s on the value
chain of development projects and policies. Since 1998, her research focuses on socio-
economics and environmental change in dry land areas from two main perspectives:
long-term understanding of the interactions between land tenure systems and natural
resources availability; and the valuation of social and economic costs and benefits of the
desertification process and of actions to combat desertification. She is member of the
French Scientific Committee on Desertification and has followed up the UNCCD nego-
tiations since 2005. Prior to joining the CIHEAM-Montpellier (France) in 2009, she coor-
dinated the Environmental and Research Development programmes for the Observatory
of Sahara and Sahel (OSS, Tunisia).

Ramy Saliba (co-author — chapter 3) is a Ph.D. student at the Land and Water Resources
Management department, CIHEAM-Bari-University of Naples-Parthenope (Italy). He
graduated as an agriculture engineer in 2009 at the Lebanese University in Beirut. He
obtained his Master’s in Land and Water Resources Management from CIHEAM-Bari
(Italy) in 2011 and is currently a Ph.D. student working on wastewater treatment and
reuse in agriculture. His main area of research is the assessment of the application of
low quality waters and the associated risks under irrigation management options and
climate scenarios. He has been collaborating in various Italian and European projects on
water reuse in agriculture and tutoring international study tours on participatory irriga-
tion management and the modernization of irrigation systems.

Alessandra Scardigno (co-author — chapter 3) is Scientific Administrator and Lecturer
at the Land and Water Resources Management, CIHEAM-Bari (Italy). She holds a Ph.D.
in Rural Development and Economic Systems and since 1997 she works at the CITHEAM-
Bari where she conducts research and teaching activities in the fields of farm economics,
socio-economics of agro-forestry systems, agricultural policy and environment, eco-
nomics of land resources. She has been developing the study of the bio-economic mod-
elling approach as a tool to analyse the complex interactions between agriculture, natural
resources and environment. Involved in several European projects on water resources
management in Mediterranean countries, she is actually working on the sustainability
evaluation of water policies in the Mediterranean countries and impacts of climate change
on water resources and their use in Mediterranean agriculture.

Jennifer Smolak (co-author — chapter 9) is an Agro-Industry and Infrastructure Officer with
FAO Regional Office for the Near East and North Africa in Cairo (Egypt) working on food
loss and waste reduction, agro-industry and value chain development, and food security.
Her prior experience spans the private sector, international and national NGOs, and UN
system, and she holds degrees in business, economics, and international development.

Pasquale Steduto (focal point and co-author — chapter 3) is Deputy Regional Rep-
resentative at the FAO. He holds a University Degree in Agricultural Sciences from
the University of Bari (Italy), an M.Sc. in Water Science (Irrigation) and a Ph.D. in
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Soil-Plant-Water Relation from the University of California, Davis (United States).
In 1991, he was a team leader for Water saving in Mediterranean agriculture issues
at the CIHEAM-Bari (Italy). In 1998, he led a CIHEAM-ICARDA (International
Center for Agricultural Research in the Dry Areas) team working on drought pre-
paredness in the Near East, the Mediterranean and Central Asia. He also led another
team that was set up to assess water governance and policies in the Mediterranean
agricultural sector. He joined the FAO in 2003 as head of the Water Resources Devel-
opment and Management Service in Rome. From 2007 to 2010, he also served as
Chair of UN-Water on behalf of the FAO. In July 2010, he became Principal Officer
of the Land and Water Division, NRL. In 2013, he took up the position of Deputy
Director/Officer-in-Charge of the Liaison Office with the United Nations (LOG) in
Geneva (Switzerland).

Florence Tartanac (focal point — chapter 11) is Senior Officer in the Nutrition and Food
Systems Division and Group Leader of the Market Linkages and Value Chain Group in
FAO in Rome. Her areas of expertise are the following: sustainable value chain develop-
ment and inclusive business models; voluntary standards and geographical indications;
institutional procurements; small and medium food enterprises development. She joined
the organization in 2001 posted at the FAO Regional Office for Latin America and the
Caribbean, before coming to Rome in 2005. Before that, she worked ten years in Gua-
temala, for the French Cooperation, INCAP (Institute of Nutrition for Central America
and Panama) and UNIDO (United Nations Industrial Development Organization). As
academic background, she is a food engineer and has a Ph.D. in Economical Geography
from Paris University.

Francesca Marina Tavolaro (co-author — chapter 6) is an FAO consultant. She holds a
Master’s degree in Veterinary Sciences from the University of Bristol (United Kingdom).
Before working at the FAO, she worked as a researcher at Onderstepoort (Veterinary
Institute of the University of Pretoria, South Africa) focusing on the livestock-wildlife
interface with rural communities across Southern Africa.

Mladen Todorovic (co-author — chapter 3) is a Scientific Administrator and lecturer at
the Land and Water Resources Management Department, CIHEAM-Bari (Italy). He holds
a B.Sc. in Civil Engineering (hydro-technical constructions), an M.Sc. in Irrigation and
a Ph.D. in Agro-Meteorology and Water Management. He is a visiting Professor at the
University of Belgrade (Serbia). His main topics of interest include irrigation, water use
eco-efficiency, crop water productivity, climate change impact, adaptation and mitigation
and the use of modern technologies in water and land management. He is a leading
scientist of numerous EC-funded research projects and cooperation projects in the Med-
iterranean region and Balkan area. He is the supervisor of more than forty M.Sc. theses
and Ph.D. dissertations and the author of more than eighty publications in scientific
journals and books. He holds the ASCE best research paper award and a number of
CIHEAM recognitions. He is also an associate editor of the journal Agricultural Water
Management.

Jogeir Toppe (co-author — chapter 9) is a Fishery Industry Officer at the Products, Trade
and Marketing Branch, FAO. His academic background is in chemical engineering and
human nutrition, with particular focus on fish as food and source of micronutrients and
essential fatty acids. Before joining FAO, he was doing research on feed for novel aqua-
culture species with focus on alternatives to traditional fishmeal and fish oil. In recent
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years his area of work has been in areas such as promotion of fish consumption as a tool
in combatting malnutrition, handling and processing of fisheries products, improved use
of fish by-products and reduction of post-harvest losses and waste.

Robert Van Otterdijk (focal point and co-author — chapter 12) has worked in the Euro-
pean and African food industry as well as with international development organisations
in Africa and the Pacific. He currently works at the FAO Headquarters in Rome (Italy),
as an agro-industry officer. He coordinates the Global Initiative on Food Loss and Waste
Reduction, and more specifically the conduct of research and the implementation of
projects.

Sara Vicari (coordinator) holds a PhD in Development Economics. She is currently
consultant at the Cooperatives and Producer Organizations Team of the Partnerships,
Advocacy and Capacity Development Division (FAO). She is also lecturer in the Roma
Tre University Master Programme “Cooperatives: Economics, Law and Management”.
Between 2012 and 2013, she was Research Associate at the Cooperative College (United
Kingdom) and Visiting Research Associate at the Open University (United Kingdom).
Previously, she was policy officer at the International Relations Office of Legacoop (Italy).
Her main research interests involve the role of cooperatives in poverty reduction, human
development, and gender equality.

John Vourdoubas (focal point and co-author — chapter 7) holds a degree in Chemical
Engineering from the National Technical University of Athens (1974) and an M.Sc. from
Loughborough University of Technology (United Kingdom). He is a researcher at the
CIHEAM-Chania (Greece) and has been teaching at the Technological Educational Institute
of Crete since 2005. He is the author and co-author of many scientific articles and books
in the field of renewable energy resources. He has actively participated in the implementation
of many EU funded international projects over the last fifteen years. He has also been
working as a consultant in various private and public organisations for many years.

Mary Yannakoulia (co-author — chapter 10) is an associate professor of Nutrition and Eating
Behaviour at the Harokopio University of Athens (Greece). Her scientific interests are related
to the factors influencing food choices as well as the effects of food choices on health.

Pandi Zdruli (focal point and co-author — chapter 4) works with the CITHEAM-Bari (Italy)
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