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CEreal REnaissance in Rural Europe:

embedding diversity in organic and low input food systems
CERERE aims at sustaining and promoting innovative approaches emerging
in Europe from a multitude of practices adopted to introduce and manage
agrobiodiversity in cereal production.
These innovations are rooted in local traditions, knowledge and food culture.
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One of the main objectives of the CERERE
project is to support and promote innovative
approaches to introducing and managing
agricultural biodiversity in the production
of grains; over the years, a number of such
initiatives have taken root in Europe on the part
of a host of actors. With this in mind, we have
carried out an analysis of the literature with the
aim of assessing the state of the art of recent
research on various topics and of shedding light
on relevant practical and scientific questions.
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The approach of
participatory and
multi-actor research
Given the nature of the CERERE project, the research approach adopted to analyse the literature was based on an innovative participatory
model that involved academics and professionals and followed European Union guidelines relative to procedures for multi-actor initiatives. Indeed, CERERE partnered with various actors with compleme-

Fig. 1. Acceptance process of studies of interest to the CERERE project.

tary areas of expertise (scientific, practical or of different kinds)
in a collaborative analysis of the
relevant literature: the various
contributors made a selection
of studies that they deemed
most relevant in facilitating
the transition toward systems
of grain breeding and food
production chains which are
the most sustainable and best
geared toward biodiversity. Specifically, the initiative involved
over 50 actors – European professionals, researchers and experts – during all the phases of
the analysis, beginning with the
initial selection of relevant documents. The following selection
procedure was used:
1)
screening of admissibility: admissibility was determined by such factors as year of
publication, language and geographic coverage of the publications under consideration;
2)
screening of methodology: the scientific quality of the
works was assessed on the basis
of their suitability, the extent to
which the declared objectives
were met, the solidity of the experimental design, etc.
3)
screening for relevance:
a salient characteristic of the

CERERE project, this level of
screening represents the main
innovation of this literature
analysis. Taking advantage of
the range of academic expertise
and the practical experience of
the consortium, the project selected studies on the basis of
innovative practices in grain
breeding that were of specific
interest to it (such as innovative
ways of including biodiversity,
the processing of raw materials that represent alternatives
to conventional ones, the creation of new markets, etc.). Evaluations were made using a 1-5
scale.
The acceptance process of the
various studies is summarized
in Figure 1.

7

6

Thematic areas
The broad range of the project necessitated the selection of three different investigative areas; the literature analysis was accordingly divided into three branches on the basis of these themes:
1. Alternative and Sustainable Food Systems [1]
2. Health and Nutrition [2]
3. Agronomy and Food Processing
The following numbers of studies were selected for each thematic
area: 98 for “Alternative and Sustainable Food Systems”, 48 for “Health
and Nutrition” and 104 for “Agronomy and Food Processing”.
All the selected studies were inventoried, and for each one a summary
chart was made (Figure 2) to the end of briefly indicating the general
content and organizing each study according to its main topics and
keywords. The charts subsequently represented the material from
which content analysis, subdivided by topic, was carried out for each
of the selected documents.

Fig. 2. Example of final structure of summary chart made from content analysis of
the selected studies.
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Results: Alternative
and Sustainable
Food Systems
With regard to the theme of “Alternative and Sustainable Food Systems”, content analysis revealed eight main topics: Alternative Food
Networks (AFNs), consumers, cooperatives, seed networks, knowledge
systems, local context, fair and organic, and sustainability.
Within each of these eight topics, subtopics were identified based on
recurrence and on the reciprocity of the subjects examined in the various articles. Figure 3 presents the conceptual map that shows the
topics and relative subtopics that emerged from content analysis.
Questions relative to AFNs were the most discussed among all the papers under consideration. This topic also generated various subtopics,
ranging from general definitions and typical characteristics of AFNs
to the relations between the various actors, from socio-ecological involvement to the impact of AFNs on agricultural biodiversity, from
food security to factors that promote the development of AFNs; they
also included several problematic areas.
Questions regarding consumers play an important role in the literature on food quality and AFNs. The main subtopics that were identified under this topic concern the social dimension of the purchase of
food products – analysed through the concepts of “embeddedness”
and “connectedness” – consumer behaviour, preferences and motivations as well as some critical questions relative to constraints that
consumers might find within AFNs.
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The topic of seed networks contained such subtopics as participatory
plant breeding (PPB) and the related social dimension, conservation
of genetic resources, and formal and informal seed systems.
With regard to the category of learning and knowledge systems, most
subtopics emerging from the analysed studies focused on the transition process toward sustainability, which is indeed facilitated by models of sharing and exchange of knowledge and skills.
The local dimension is a key factor in characterizing alternative food
systems. Some researchers have clearly shown that local food systems
(whether or not based on organic production) are a possible alternative geared toward a more equitable and sustainable food system.
Other researchers, meanwhile, have underlined the dual character of
local systems: the polarization of global vs. local is correlated to that
between conventional vs. alternative but also to that between local vs.
organic.
The topic of organic agriculture is mainly approached from the perspective of such subtopics as the conduct of organic farmers and their
marketing strategies; alternative certification models for fair and organic products; the standardization of organic agriculture; and labour
discrimination in this sector.
Finally, all the articles analysed in this thematic area generally touch
on the question of sustainability, although some specifically focus
on this topic by taking into consideration such factors as socially sustainable food systems, the sustainability of small and medium-sized
food production and supply chains, the role of local networks with respect to sustainability, and the processes of learning and exchange of
knowledge.

Fig. 3. Conceptual map of the topics and subtopics which emerged from content
analysis of “Alternative and Sustainable Food Systems”.
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Results: Health
and Nutrition
Within this thematic area, a series of studies were selected that show
that whole grains, when consumed in recommended quantities, are
associated with a significant reduction in the risk of chronic diseases
such as cancer, metabolic syndrome and hypertension; they further
favour long-term weight management and an increased sensation of
feeling full.
In particular, the results that emerged from content analysis here suggest that whole grains and old varieties are increasingly valued for the
nutrients which they provide and for the complex role that they play
in maintaining health. The macro- and micro-nutrients as well as the
phytonutrients which their seeds contain in fact seem to synergically
contribute to a reduction of the risk of various chronic conditions, such
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as cardiovascular disease, diabetes, obesity and certain types
of cancer.
If on the one hand, though, not
all the analysed studies showed
beneficial effects from the consumption of whole grains or
old varieties, on the other hand
none of the studies under consideration indicated a negative
impact on the health conditions
that were tested for. Most of the
results from animal or human
studies rather suggest that
whole grains and old varieties
improve glycaemic and lipid
profiles as well as pro-inflammatory and antioxidant param-

eters. Evidence is also emerging
relative to the role of old wheat
varieties in reducing the seriousness of gastrointestinal and
extra intestinal symptoms in patients affected by irritable bowel
syndrome.
Figure 4 presents the conceptual map that shows the topics and related subtopics that
emerged from content analysis
of the selected studies.

Fig. 4. Conceptual map of the topics and
subtopics that emerged from content
analysis of the theme “Health and Nutrition”.

14

Results: Agronomy and
Food Processing
This thematic area revealed five recurring topics: breeding, crop management, diversity, food products, and processing.
Within the topic of breeding, some studies suggest that participatory
plant breeding (PPB) is an efficient model for overcoming the limits
of conventional selection, offering farmers the opportunity of deciding which varieties are best adapted to their needs and conditions.
Participatory breeding is also recognized as an efficient system in improving cultivation in conditions of limited water supply. Finally, this
strategy preserves biodiversity and improves the capacity to manage
genotype x-environment interaction, thanks to a decentralized selection program. Regarding old wheat varieties, some of the studies

Fig. 5

15
under consideration compared
them to modern varieties and
found that the main difference
concerned production per unit
of surface area, above all if cultivated in high-yield areas. Nonetheless, modern varieties do not
show evident characteristics of
adaptation which allow them
to perform particularly well in
stress conditions.
The topic of crop management
presents a series of subtopics
which analyse such factors as
crop rotation, organic production, soil management and
wheat in general. With regard
to the topic of diversity, the se-

lected studies focus on subtopics concerning grain landraces.
On the topic of food products,
meanwhile, most studies under consideration treated bread
and the quality of flours.
Finally, the topic of processing
revealed five recurring subtopics: bread making, the quality
of bread baking, proteins, sourdough and flour. On the ques-

Fig. 5. Mappa concettuale dei temi e dei
sotto-temi emersi dall’analisi del contenuto “Agronomia e trasformazione alimentare”.
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tion of flour in particular, the analysed studies show that the milling
process influences the distribution of grain texture, but also that the
percentage of damaged starch does not depend on this texture distribution. The studies further reported the effects of two different milling
systems on flour: stone mills produce flour which has a higher percentage of amylose and shows a slight increase in resistance to starch with
respect to those ground in watermills; the latter by contrast maintain
low temperatures during milling, thus guaranteeing better composition of the phytochemical composites, without any alterations.
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“CERERE is a thematic network that brings scientists and practitioners
together. Its aims are to raise awareness about the value of good food, to
identify cereal supply chains which use low inputs, to empower farmers
and those actors who work with alternative food systems”
- CERERE consortium, Kick Off Meeting, University of Reading, November 2016
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