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Preface

This book originates from one of the current challenges facing the European
Common Agricultural Policy (CAP): contributing to the sustainable development of
European agriculture. The CAP has in fact taken account of sustainability consider-
ations, wider than production issues alone, since the 1990s, but the results remain
unsatisfactory in the view of many stakeholders (Baudrier et al. 2015). In this book,
we use the principle of sustainable development as posited by the FAO, which
includes environmental, social, and economic dimensions (FAO Council 1989).

In fact, climate change, pollution, and the loss of natural resources, like biodiver-
sity, are not the only dimensions of concern to European policy-makers; there is
also the challenge of promoting the development of rural areas and identifying a
strategy that leads to the emergence of prosperous and viable rural communities and
is capable of generating public goods for European society as a whole (EU
Commission 2016). In the face of anthropic and technological pressures on agricul-
tural production, the agricultural model of the CAP today seeks to follow the prin-
ciples of the “Bio-economy Strategy” (EU Commission 2018) and the “Sustainable
Development Goals” (UN 2015).

Among the actions that the CAP has undertaken to increase the vitality of rural
areas and improve the quality of food and the health of consumers, we focus on the
policies supporting food quality represented by food quality schemes (FQS). These
include food productions designated as geographical indications and organic prod-
ucts. With the Quality Package (Regulation (EU) No. 1151/2012), the CAP explic-
itly seeks to improve and promote Gls for agri-food products. The Regulation
details the rationale for establishing and promoting the diversity and the quality of
EU agricultural and food products. This is in fact widely seen as one of the CAP’s
main strengths on both domestic and international markets. Supporting GIs is thus
regarded as consistent with Europe 2020 priorities for “sustainable growth and
inclusive growth,” which seek to achieve competitive high employment economies
delivering social and territorial cohesion.

Moreover, the EU has recently reformed the organic production sector (Regulation
(EU) No. 848/2018), continuing the policy that leads to strengthening the European
organic sector in the interests of consumer health. This is an ongoing attempt to
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promote greener and more sustainable agriculture practices, with less reliance on
subsidies and stimulating market demand.

However, the economic performance of FQS has been called into question
(London Economics 2008). While some GIs bring significant value-added produc-
tion results, many others have failed to become economically sustainable.
Similarly, the economic performance of organic products varies between sectors
and countries (EU Commission 2013). Performance of GIs has been generally
disappointing in the New Member States of Central and Eastern Europe (Tregear
etal. 2016). The environmental and social performance of the FQS remains largely
unassessed. There are also few studies that consider sustainability in the environ-
mental, social, and economic dimensions of GI products and in organic products.

It is however difficult to evaluate sustainability. Evaluation needs to be holistic,
but at the same time, methods need to be applied to the different FQS and their
reference products in different contexts of production. To date, only the FAO has
put forward a methodology for this, the Sustainability Assessment of Food and
Agriculture systems (FAO 2014). The challenge of generating and verifying a holis-
tic methodology capable of measuring the sustainability of the FQS in the environ-
mental, social, and economic dimensions was thus taken up by the H2020 Project
“Strengthening European Food Chain Sustainability by Quality and Procurement
Policy” (Strength2Food). This book reports the methodological approach designed
in this project and the field research findings from its implementation.

The aim of the book is therefore to present a holistic methodology to assess the
sustainability level of 27 FQS (European and non-European) and describe the main
results. The book has two parts:

— The first part presents the theoretical framework and the analysis methodology
used for 23 indicators defined on the basis of SAFA.

— The second part presents the results of the sustainability analysis for 29 FQS,
which include GIs and organic products, European and non-European products,
FQS, and generic products. The analysis was carried out on five product catego-
ries: (i) cereal and bakery, (ii) fruits and vegetables, (iii) meat, (iv) dairy, and (v)
fish and seafood.

The innovative aspect of the new methodology is that, for the first time, sustain-
ability indicators are used following an approach that considers both the value chain
and the territory in which the process takes place, embedded in a single production
system.

The sustainability analysis for each of the 27 FQS describes the impact on the
supply chain and production areas by providing both a qualitative description of
each FQS and its governance and a quantitative summary of key data on these FQSs.
This data is used at the end of each chapter to assess the sustainability of each FQS
along key comparable indicators such as value added, number of jobs, and carbon
footprint. A data bank of the indicators and the underlying data can be downloaded
at  https://www2.dijon.inra.fr/cesaer/informations/food-sustainability-indicators/,
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thus allowing scholars to continue their research on sustainability in case studies of
different regions.

Parma, Italy Filippo Arfini
Dijon, France Valentin Bellassen
References

Baudrier, M., Bellassen, V., & Foucherot, C. (2015). The previous Common Agricultural Policy
(2003-2013) reduced French agricultural emissions (No. 49), Climate Report. CDC Climate
Research & INRA, Paris, France.

EU Commission. (2013). Organic versus conventional farming, which performs better financially?
(No. 4), Farm Economics Briefs. European Commission, Brussels, Belgium.

EU Commission. (2016). Cork 2.0 declaration, 2016. A better life in rural areas. www.arc2020.eu/
wp-content/uploads/2016/09/cork-declaration-2-0_en.pdf

EU Commission. (2018). A sustainable bio-economy for Europe: Strengthening the connec-
tion between economy, society and the environment. ISBN: 978-92-79-94145-0, https://doi.
org/10.2777/478385, https://ec.europa.eu/research/bioeconomy/pdf/ec_bioeconomy_strat-
egy_2018.pdf#view=fit&pagemode=none

FAO Council (1989). Sustainable development and natural resources management. Twenty-Fifth
Conference, Paper C 89/2 — Sup. 2. Rome.

FAO. (2014). Sustainability Assessment of Food and Agriculture systems (SAFA). http://www.fao.
org/nr/sustainability/sustainability-assessments-safa/en/

London Economics. (2008). Evaluation of the CAP policy on protected designations of origin
(PDO) and protected geographical indications (PGI).

Tregear, A., Torok, A., & Gorton, M. (2016). Geographical indications and upgrading of small-
scale producers in global agro-food chains: A case study of the Mako” Onion Protected
Designation of Origin. Environment and Planning A, 48(2) 433-451.

UN. (2015). Transforming our world: The 2030 agenda for Sustainable development. https://
sustainabledevelopment.un.org/content/documents/21252030%20Agenda%20for%?20
Sustainable%20Development%20web.pdf


http://www.arc2020.eu/wp-content/uploads/2016/09/cork-declaration-2-0_en.pdf
http://www.arc2020.eu/wp-content/uploads/2016/09/cork-declaration-2-0_en.pdf
https://doi.org/10.2777/478385
https://doi.org/10.2777/478385
https://ec.europa.eu/research/bioeconomy/pdf/ec_bioeconomy_strategy_2018.pdf#view=fit&pagemode=none
https://ec.europa.eu/research/bioeconomy/pdf/ec_bioeconomy_strategy_2018.pdf#view=fit&pagemode=none
http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en/
http://www.fao.org/nr/sustainability/sustainability-assessments-safa/en/
https://sustainabledevelopment.un.org/content/documents/21252030 Agenda for Sustainable Development web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030 Agenda for Sustainable Development web.pdf
https://sustainabledevelopment.un.org/content/documents/21252030 Agenda for Sustainable Development web.pdf

Acknowledgments

This project has received funding from the European Union’s Horizon 2020 research
and innovation program under grant agreement No. 678024 (Strength2Food).

We would like to thank all the authors for their work — methodology develop-
ment, data gathering, and result interpretation throughout 2016-2019 — and of
course for their contribution to this book. We are especially grateful to Lisa Gauvrit
and Burkhard Schaer from Ecozept who conducted an initial review of most of the
chapters. We also thank Lois Clegg and Irene Frederick for checking the English,
Mario Veneziani for his final consistency check of all chapters, and Mathieu
Lambotte for his script producing radar diagrams.

ix



Contents

PartI Assessing the Sustainability Performance
of Food Quality Schemes

Conceptual Framework .. ............. ... ... ... .. ... .........

Filippo Arfini, Federico Antonioli, Michele Donati, Matthew Gorton,
Maria Cecilia Mancini, Barbara Tocco, and Mario Veneziani

Common Methods and Sustainability Indicators ...................

Valentin Bellassen, Federico Antonioli, Antonio Bodini, Michele Donati,
Marion Drut, Matthieu Duboys de Labarre, Mohamed Hilal,

Sylvette Monier-Dilhan, Paul Muller, Thomas Poméon,

and Mario Veneziani

Part I Cereal and Bakery Sector

Organic Flourin France. . ........... ... ... ... ... ... ... ......

Chloé Juge, Elie Langard, Mathilde Le Traou, Agathe Rival,
Maélle Simmen, Valentin Bellassen, Marion Drut,
and Matthieu Duboys De Labarre

Organic PastainPoland. . .. ....... ... ... . ... ... . ... ........

Edward Majewski and Agata Malak-Rawlikowska

PGI Hom Mali Thung Kula Rong-Hai Rice in Thailand .............

Orachos Napasintuwong

Organic PGI Camargue RiceinFrance . .. ...................... ..

Lisa Gauvrit and Burkhard Schaer

Part III Fruits and Vegetables

Organic Olive Oilin Croatia .. ............ ... ... ... ... ........

Marina Tomi¢ Maksan and RuZica Breci¢

xi



Xii Contents

PDO Kalocsai Paprika Powder in Hungary......................... 151
Péter Csillag and Aron Torok

Organic TomatoesinItaly .............. ... ... ... ... ... ....... 171
Michele Donati, Marianna Guareschi, and Mario Veneziani

PDO Opperdoezer Potatoes in the Netherlands. .. ................... 191
Jack Peerlings and Liesbeth Dries

PGI Kaszubska StrawberriesinPoland . . . ................ .. ... ... 201
Agata Malak-Rawlikowska and Edward Majewski

Organic RaspberriesinSerbia ............ ... ... ... ... ... .. ... 215
Zaklina Stojanovié, Bojan Risti¢, and Jelena Filipovi¢

PDO Zagora and PGI Kastoria Apples in Greece . ... ................ 231

Konstadinos Mattas, Efthimia Tsakiridou, Christos Karelakis,
Nikolaou Kallirroi, Alexandros Gatsikos, and Ioannis Papadopoulos

PGI Buon Ma Thuot Coffee in Vietnam . . . ......................... 265
Viet Hoang and An Nguyen
PGI Doi Chaang Coffeein Thailand . . . . ........................... 287

Apichaya Lilavanichakul

Part IV Meat Sector

PGI Dalmatian Hamin Croatia. . . ................ .. ... .......... 305
Marina Tomi¢ Maksan and Ruzica Breci¢

Organic PorkinGermany . ............. ... ... ... ... .. ... ..... 319
Michael Bohm, Lisa Gauvrit, and Burkhard Schaer

PGI Gyulai Sausagein Hungary . . ............ ... ... .. ... .. ...... 337
Péter Csillag and Aron Torok

PGI Ternasco de Aragéon Lambin Spain ........................... 355
Hugo Ferrer-Pérez and José Maria Gil

PGI Mallorca SausageinSpain. .. ................................ 377
Hugo Ferrer-Pérez, O. Guadarrama, and José Maria Gil

PartV Dairy Sector

PDO Comté CheeseinFrance . ................ ... ... ... .......... 405
Elisa Husson, Lisa Delesse, Amaury Paget, Rémi Courbou,
Valentin Bellassen, and Marion Drut

PDO Parmigiano Reggiano CheeseinlItaly ......................... 427
Elena Cozzi, Michele Donati, Maria Cecilia Mancini,
Marianna Guareschi, and Mario Veneziani



Contents Xiii

Organic YoghurtinGermany .............. .. .. ... .. .. ........ 451
Michael Bohm, Lisa Gauvrit, and Burkhard Schaer
PGI Sjenica Cheesein Serbia. .. .............. ... ... ... ... ...... 471

Jelena Filipovi¢, Zaklina Stojanovi¢, and Bojan Risti¢

Part VI Fish and Seafood Sector

PDO Saint-Michel’s Bay Bouchot Musselsin France . ................ 487
Lisa Gauvrit and Burkhard Schaer

PGI Lofoten StockfishinNorway . ................................ 507
Virginie Amilien, Gunnar Vittersg, and Torvald Tangeland

Organic Salmonin Norway . ............ .. ... ... i, 529
Kamilla Knutsen Steinnes, Virginie Amilien, and Gunnar Vittersg

PDO Phu Quoc Fish Sauce in Vietnam. . . .......................... 549
Viet Hoang and An Nguyen

Correction to: Sustainability of European
Food Quality Schemes .........cciiiiiiiiiiiiiiriiirnnncereennsnns Cl1

The original version of this book was revised. The correction is available at
https://doi.org/10.1007/978-3-030-27508-2_29



Part I
Assessing the Sustainability Performance
of Food Quality Schemes



Conceptual Framework )

Check for
updates

Filippo Arfini, Federico Antonioli, Michele Donati, Matthew Gorton,
Maria Cecilia Mancini, Barbara Tocco, and Mario Veneziani

Why a Conceptual Framework to Analyze the Sustainability
of Food Quality Schemes?

The objective of this chapter is to provide a conceptual framework suitable for eval-
uating the sustainability of the following Food Quality Schemes (FQSs): Protected
Designation of Origin (PDO), Protected Geographical Indication (PGI), Traditional
Specialty Guaranteed (TSG) and Organic products. This conceptual framework was
initially developed under the Horizon 2020 Strength2Food Project, which seeks to
assess the level of sustainability of different production systems across the world.
Here we aim to generate a holistic approach useful not only for the Strength2Food
project, but for all FQSs.

A conceptual framework for assessing the sustainability of agri-food systems
and their products, should start from defining what is meant by sustainability and
then developing a framework that includes the elements that influence sustainability
over time. FAO defines sustainable development as

[...] the management and conservation of the natural resource base, and the orientation of
technological and institutional change in such a manner as to ensure the attainment and
continued satisfaction of human needs for present and future generations. Such sustainable
development (in the agriculture, forestry and fisheries sectors) conserves land, water, plant
and animal genetic resources, is environmentally non-degrading, technically appropriate,
economically viable and socially acceptable (FAO Council 1989:65).

Sustainability is the result of a complex process that deals with multiple dimen-
sions, which must be considered as a coherent system. Among others, the
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characteristics of the production system affect the specificity of the product and
consumers’ perception of quality and value. In this respect, Geographical Indications
(GIs) and Organic production schemes, as regulated by European Union (EU)
Regulation 1151/2012 and Council Regulation (EC) 803/2007 respectively, differ
substantially.

In the case of GIs, the territory (including its biodiversity and human skills
endowment) plays a key role, while in organic production, it is not paramount.
Similarly, the structure of the supply chain and its management can be viewed as
complex systems in some instances, while they may be extremely easy to characterise
in others. Of course, it might happen that the sustainability of the territory affects
the sustainability of the supply chain, and/or vice versa. Overall, the sustainability
of FQSs is affected by different components that act together on the territory and/or
on the chain, such as: (i) the quality dimension; (ii) the structure of the value chain;
(iii) the role of the local agri-food system; (iv) the creation of public goods; (v) the
governance model.

The Quality Dimension

A key feature of FQS products is the nature of intrinsic and extrinsic quality attri-
butes perceived by consumers that generate value along the chain and, to some
extent, may contribute to added value in the territory. Furthermore, different
dimensions, depending on the perspectives of the actors (e.g., farmers, processors,
distributors/retailers, consumers, regulators, public authorities), shape the
perceptions and understanding of quality and sustainability of food products.

The theory of conventions offers a way to understand the worth related to food
production, especially since it can be adapted to food markets and policy beyond the
level of formal institutions and decisions (Boltanski and Thevenot 1991). Convention
theory assumes quality to be the central “point of reference” of the conventional
agreement in a food market, depending on many factors which are linked to juridical,
economic and political purposes. Quality is then a two-sided concept, one aspect
referring to a formal, institutional perspective (law and regulatory arrangements)
and, the other, where expectations of quality emerge within an unforeseen frame,
based on implicit agreements. In the first case, the regulations are well known before
judgement; in the second case, there is a constant dynamism, determined by different
rules, norms and conventions. Convention theorists consider “quality” associated
with goods as a matter of conventions, linking social behaviour to specific
identification models (or personal beliefs) between people, more than to social facts
or market interests.

According to Salais and Storper (1993), conventions constitute a system of rules
that all involved actors respect and follow and which evolve over time (Storper and
Salais 1997).

Salais and Storper (1993) proposed that four “possible worlds of production”
explain the quality of a product, where each of them is supported by at least two
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types of conventions. The model is represented by two axes: one spanning from a
dedicated to a generic production and the other extending from a specialised to a
standardised production (Fig. 1).

The model fits four different “worlds of production™:

. Interpersonal world (between specialised and dedicated products);
. Market world (between standardised and dedicated products);
. Immaterial world (between specialised and generic products);
. Industrial world (between standardised and generic products).

A W N =

For generic products, the quality of the product follows production standards and
it is based on controls and contracts; instead concerning productions that are not
generic and present specific quality attributes, the quality is unique and more open
but also uncertain (because it depends on, inter alia, conventions between different
actors, norms and practices). Even for this reason, the price of FQSs reflects the
quality perception by consumers rather than standardized products that present
measurable characteristics (Amilien and Kjernes 2017).

These perspectives present a common theoretical background since sustainable
food products and sustainable food chains are considered from the point of view of
“conventions”, established by the value of the quality perceived by the consumer. In
the framework of Salais and Storper (1993), sustainable food products and
sustainable food chains would likely fit the “interpersonal” world of production.

Considering this, different actors follow specific arguments belonging to differ-
ent “orders of worth” with a possible compromise on which criteria from different
orders of worth are joined together in an evaluation (Wagner 1999). From this
perspective, the sustainability of food chains becomes one of the quality attributes

Dedicated

Interpersonal world Market world

Specialized Standardized

Immaterial world Industrial world

Generic

Fig. 1 The four possible worlds of production. (Source: Salais and Storper 1993:16)
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and emerges between actors defending specific viewpoints through the justification
of their practices.

The Characteristic of Value Chain

The value of the product is not only linked to consumer perceptions, but also to the
complex system of relationships that links the product from production to
consumption, creating value for agents. The concept of value chain generalizes the
technological functions of a supply chain to more economic and managerial actions.
The value chain, especially in the agri-food sector, is regarded as a production
management tool useful to create proper product quality levels and develop
marketing strategies aimed at creating value for all the actors of the chain.

Malassis and Paddilla (1986) considered the food chain as a “path” followed by
a product within the agri-food system. It links agents (companies and institutions)
to operations (production, distribution, financing) and contributes to the creation
and delivery of products to the consumer, including the adjustment mechanisms
along the supply chain until their final stage (Malassis and Padilla 1986).

The level of efficiency of the food chains and the ability to transfer (or retain)
value to the benefit of agents can vary between different supply chains in relation to
the production and processing techniques. It also depends on the bargaining power
of the agents and strategies employed to enhance the means of production and the
perception of quality by the consumer (Mariani and Vigano 2002). Value chains are
dynamic structures since they are subject to the evolution of structural and economic
phenomena (internal and external) of the value chain.

The architecture of a generic value chain can be presented as a three level struc-
ture: (i) the upstream level where inputs are produced; (ii) the processing level,
where the production of the FQS product takes place; (iii) the downstream level,
where the product is delivered to the end consumer (Fig. 2).

Consequently, FQS value chains can have very different characteristics in rela-
tion to the combination of different elements, such as: the structural features of the
agents; their level of integration; the ability of agents to exert market power; the
presence of intermediaries within the supply chain; and their ability to create added
value. Strategies based on the use of FQSs, however, face the challenge of securing
remunerative prices on the target market. In this regard, while many FQSs find their
commercial positioning in large-scale distribution, others have great difficulty in
relating with this trade channel, preferring the direct sales or traditional distribution
channels.

The choice of the distribution channel is a central factor in the search for a sales
strategy capable of combining quality, price, communication capacity and
environmental impacts. It is no mystery that relations with large-scale distribution
are particularly problematic for FQSs producers. Given the characteristics of the
value chain, the relationship between the agricultural and the industrial component,
as well as the relationship between companies and inter-branch organizations (when
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1

Producers of crop inputs

Upstream
levels

Animal feed production

Milk producers

Cheese manufacturers

Processing __

levels 3
Cheeseripeners

[

|

|

Storage facility / wholesale
Downstream distribution

levels

Retail stores

[

Fig. 2 The standard cheese value chain. (Source: Bellassen et al. 2017)

present) is important. Attention must be given to how to develop commercial
strategies capable of increasing the added value of the product and generate a
positive economic return to the producers of the values chain and, in particular for
GI products, to the territory of production.

The Role of Local Agri-Food Systems

The characteristics of the value chain alone, however, are insufficient to assess the
sustainability of FQS products and, in particular, of the GI products whose value
chain can be considered embedded within the territory that gives the name to the
food products.

The scientific debate around the role of the territory in terms of its contribution
to enhancing the level of economic competitiveness often draws on the notion of the
Industrial District (ID)' (Becattini 1989; Becattini et al. 2009) as the most efficient
industrial organisation model capable of delivering this result. The /D offers a
model of production that can help Small and Medium sized Enterprises (SMEs) to
attain the same level of competitiveness as large firms and thus contribute to local,

'The concept of Industrial District was developed in Italy by Becattini (1989) although it is quite
close to the concept of cluster.
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regional and national economic growth and social development (Sforzi and Mancini
2012).

The ID concept informed similar concepts such as the localised agri-food system
(Courlet 2008), and hinted at the “territorial dimension” of concepts such as the
cluster (Porter 1990; Porter and Ketels 2009). All these approaches consider that the
geographical proximity of the actors involved in the local production system is a
valuable asset. Development and regional economists also employed this concept to
interpret economic changes resulting from joint actions between local and extra-local
social, economic and institutional forces. The outcome of this process is known as
local development (Sforzi and Mancini 2012). Local development is a tool for
interpreting the economic changes occurring within a community of citizens and
entrepreneurs, entangled in a process of cumulative knowledge in which economic
agents specialize in producing a certain class of goods (or services), which satisfies
the needs (or desires) of consumers, located outside the local market.

Referring to the agri-food sector, a useful conceptualization of the interaction
between the territory, production systems and local development is the Local
AgriFood System (LAFS). The LAFS concept is similar to that of IDs, since they are
considered as multi-dimensional and capable of raising the competitiveness level of
the territory by forging opportunities in a sustainable manner. Hence, LAFSs and
IDs represent models of economic growth, social development and environmental
management. Their main characteristics are the strong links with the territory in all
its dimensions, including not only its environmental, social and economic aspects,
but also the role played by all territorial actors and their managing institutions,
governance actions, local resources and specific environmental characteristics.
Three distinctive features identify a LAFS:

(i) the place: intended in its broadest meaning, as used by the French school “fer-
roir’”, it covers the specific nature of natural resources, the production history
and tradition and the presence of local know-how (De Sainte-Marie et al. 1995;
Sylvander 1995; Bérard and Marchenay 1995; Barjolle et al. 1998; Casabianca
et al. 2005);

(i1) the social relationships: which consist of trust, reciprocity and co-operation
among actors; they are the “glue” of local action (Zambrano 2010) and an
endogenous development mechanism can arise from the interaction with place;

(iii) the institutions: private and public agents who promote actions regulated by
formal and informal rules (Sforzi and Mancini 2012; Arrighetti and Serravalli
1999)

According to Torres Salcido and Muchnik (2012:103): “the specific nature of
LAFS lies in the conjunction of food culture-human action-institutions”. Hence, the
LAFS can be analysed as the result of a process of cooperation among companies
with common interests, located in a given area, which organize themselves and
agree on certain production and marketing norms and rules in order to obtain a
competitive advantage. The interaction of agents and institutions have led to the first
conceptualization of LAFS:



Conceptual Framework 9

Production and service organizations (agricultural and agri-food production units, market-
ing, services and gastronomic enterprises, etc.) linked by their characteristics and opera-
tional ways to a specific place. The environment, products, people and their institutions,
know-how, feeding behaviour and relationship networks combine within a territory to pro-
duce a type of agricultural and food organization in a given spatial scale (CIRAD-SAR
1996:5).

However, Fournier and Muchnik (2010) inter alia, recognise that the specificity of
the LAFS resides into the spatial features of producers, people, institutions and
social relations; elements that create/constitute the linkages between food and the
territory. Nowadays, researchers consider the relationship between LAFSs and the
qualification processes of territorial products as the most relevant, since collective
actions are developed in view of the necessity to obtain a recognition of the product’s
origin (Giacomini 2013). In this regard, Muchnik (2009) identifies four elements
that define a LAFS: (i) product qualification, (ii) co-ordination of stakeholders and
collective action, (iii) resource management and (iv) dynamics of knowledge. Their
interaction explains the diversity of existing agri-food systems, their evolution,
stability and crises.

LAFS can take different forms, depending on the role that the natural environ-
ment, the agricultural sector and food industries play in the production process and
in managing the whole system (Arfini et al. 2012; Arfini and Mancini 2018). The
way in which agri-food systems reorganise themselves, meet consumer needs, gen-
erate positive (negative) externalities and trigger spatial dynamics, are a cause,
rather than an effect, of the evolution process.

The interaction between LAFS stakeholders is then a central point when defining
the evolution process of a local system, considering the linkages between the
territory and the food chain. The various possible combinations between food chains
and territories leads to different classes of agri-food systems:

(a) The Closed System: local agricultural outputs are processed by local food
industries (mainly SMEs), and purchased by local consumers.

A strong and unique link between agricultural production and the processing
phase, companies and/or the local consumers characterises this type. This has a
great impact on product quality, firm structure, market strategies and relationships
with the environment. Hence, managing the local environment is the most important
issue since it contributes to governing input quality and the volume of production,
guaranteeing the reproduction of natural resources and reinforcing the image and
the reputation of the entire system. The characteristics of local resources become
then relevant, since they are not just bonded/linked to environmental characteristics
(e.g., land and water), but also to those aspects, like biodiversity, animal breeds, and
local tradition, with highly specific features associated with the history and the
natural environmental conditions of the region. Their specificity, thus, is in contrast
with standardized resources, which are “generic” (OECD 2008), and characterizes
the quality of the final local product (Belletti et al. 2012).

Territorial reputation represents a further element that is, at the same time, a
consequence and a distinctive feature of the LAFS production model; it becomes an
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economic asset thanks to the characteristics of the local production system and the
role of the consumption model of the local population. Local food, conceived as
food with strong roots in a specific geographical place, which gives the product its
identity (Belletti et al. 2012), defines well the link between local consumers and
local productions systems. Reputation plays a fundamental role in the process of
adding value to the raw materials, and contributes to guaranteeing an income from
local resources, which is crucial to the economic dimension of the sustainable
development process.

Under a territorial approach, the process of local capital accumulation, generated
by managing local resources and producing local food, is considered a condition to
establish and activate the “virtuous circle of typical product valorization”, and thus
generates a socio-economic environment suitable for the sustainable local
development process. In adopting the virtuous circle approach, the fundamental
implication is the preservation of the agri-food system and related social networks,
which contribute to the economic, socio-cultural and environmental sustainability
(Belletti and Marescotti 2010; Vandecandelaere et al. 2010).?

While a “closed” LAFS deals just with local resources, it may have relationships
with consumers belonging to other regions/territories. Local consumers are attracted
by local food because of the perceived quality, including several attributes such as:
cultural and historical reasons, zero-miles food, organic production systems, specific
intrinsic quality features, new forms of direct marketing (e.g., short food supply
chains (SFSCs) or farmers’ markets) (Mancini and Arfini 2018).

In this framework, new models of purchase and consumption are defined. Food
becomes a common good and its value is no longer determined solely by private
prices. Food becomes a public concern and it has to ensure an income to the farmer,
capable of securing the realization of those positive externalities (i.e., social and
environmental) appreciated by consumers and citizens who belong to the same
community. That is to say, that the farmer, through SFSCs, has an incentive to
choose the optimal solution, within a community, capable of creating new attributes
for agricultural production, improving the relationship with the environment and
raising social welfare as a whole. The outcome of this path leads to rewarding those
farmers operating in line with the common/shared goals, recognizing the value that
has been created. This might happen when considering farmers’ markets and
Community Supported Agriculture (CSA), which build horizontal networks
between producers or consumers, implying also social relationships and ties that go
beyond the consumer-producer relationship. Similarly, it is the local system itself
that is activated to facilitate access to essential goods for all its members, regardless
of social class, gender, race or age groups (Sonnino and Marsden 2006; Renting
et al. 2003).

2This can be considered as an ideal model of the process of production and reproduction of typical
products in a logic of regional development, boosting the economic development of the entire
system and region.
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In this book, several products belong to this type, including PDO Opperdoezer
Ronde potatoes, PDO Croatian olive oil, PGI Kaszubska strawberries and PGI
Ternasco de Aragon.

(b) The Open System: agricultural outputs are not processed by local food indus-
tries or purchased by local consumers.

When considering the value chain (i.e., all the stages involved in producing a
certain food product, inside and outside the LAFS), for many LAFSs upstream and
downstream actors may not solely belong to the territory. This happens whenever
local supply does not satisfy the demand from the territory and when consumption
is not able to completely absorb the output, compelling the LAFSs to look for larger
markets (Becattini 1989).

The extent and strength of the LAFS’/product’s reputation determines the dis-
tance between the product and the new market. Subsequently, the higher the reputa-
tion, the farther the new markets can be. Therefore, the food chain is characterized
by the presence of new agents that operate outside the territorial boundaries, together
with the, already established, local actors. Outside agents deal with individual and
collective strategies, including the relationship with the local environment, and raise
further the effectiveness of the food chain.

The sustainable development of an open system eventually depends on the gov-
ernance and management of both local resources and the interactions between the
in-situ actors and the stages of the value chain operating outside the territory
(Reviron and Chapuiss 2011). Similar to the downstream ones, upstream production
stages can use inputs and have relationship with companies that are located outside
the LAFS. Hence, the link between the local agricultural system and the processing
industry is weak, since inputs come from outside the boundaries (e.g., PGI and
organic food chains), which can have important consequences for the local
production system.

Considering the concept of ID, its linkages with the territory are made explicit
through the labour force, cultural heritage and skills, research activities, logistic
infrastructures and the network of other enterprises involved in the same food chain.
These local firms are rooted in the area and have developed efficient and effective
marketing strategies toward global markets and consumers. They have generated
global food chains characterised by a very effective management of both the
production system and consumer relationships. Often, firms become multi-national
companies, with branches spread all over the world but the headquarters remains
within the territory of origin, in order to maintain the core of the decision-making
process in the original area of production and benefit from the presence of the
ID. The benefits of the ID include low transaction costs, higher bargaining power
with local stakeholders and policy makers concerning the decision-making process
and, therefore, the evolution of the company. Being able to differentiate agricultural
inputs on the basis of the desired quality features and marketing costs of the final
product represents a further advantage, since the availability of agricultural inputs
in this model is not a constraint for local companies. Consequently, their strategy
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aims to buy agricultural commodities with an adequate level of quality for process-
ing at a low cost.

Moreover, in “open” LAFS models, local companies might benefit from connec-
tions with local and non-local research systems, which allow them to innovate and
follow new technological paths, raising their level of competitiveness without los-
ing the link with local traditions.

In this book, several products belong to this type. Some are mostly open at the
producer end, such as the PGI Gyulai sausage or the PGI Dalmatian ham which
procure their raw materials from outside the area, while others are mostly open at
the consumer end, such as PDO Parmigiano Reggiano, PGI Lofoten stockfish or
organic raspberries, which are sold on a global market. The book does not include
LAFS that would be largely “open’ at both ends although these could exist, as in the
case of PDO Parma Ham.

(c) The Mixed Systems: coexistence of close and open LAFS.

These systems are characterized by the coexistence of both “closed” and “open”
LAFS models. The territory at the same time has specific natural characteristics and
develops strategies that are typical of both industrial and rural districts. The outcome
of this combination is the reinforcement of meanings of all the variables that
characterize and influence the development process of local areas, including
reputation. Reputation becomes an asset for all the agents involved in the food
production system, materialized by a distinctive label, and, when associated with
local products rooted in the area, bearing a geographical name related to the region
of production (often recognized in GI products). The geographical name becomes
then a brand carrying a clear message of quality, from which not only the industries
involved in the GI scheme benefit, but the entire food sector and all the local
companies. Reputation affects the economic growth of a territory through the
so-called “spillover effects” (Mayer 2006; Giacomini et al. 2010b), generated from
the stock of intangible capital created within the area (i.e., the district), as a
consequence of the reputation achieved by those goods/food products particularly
appreciated by consumers. The spillover effect attached to the reputation of a
territory is known as “spillover reputation”, and it gives a special importance to the
reputation of the actors and their ability in managing and governing the development
process (Mayer 2006; Yu and Lester 2008).

The presence of simultaneous spillover effects within the district, from one
food product to another, attributable to the geographical condition and reputation,
can lead to important consequences for firms’ management and strategy building.
Territorial reputation may fall when some companies misuse the reputation and
adopt unfair practices against their competitors in the same region (Rossi and Rovai
1999; Yu and Lester 2008), leading to a decline in reputation and market competi-
tiveness. Especially in mixed LAFS, reputation might also be reduced whenever
stakeholders do not consider properly the adoption of specific policies aimed to
preserve the “virtuous circle” (Belletti and Marescotti 2010; Vandecandelaere et al.
2010).
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Reputation is a convention by which local actors handle the link between the
quality of the product and the territory, reaching a dynamic agreement in binding
the product to the society (consumers and, more in general, citizens) on the basis of
certain conventional rules (Belletti et al. 2012; De Sainte-Marie et al. 1995).
Therefore, reputational assets should be conceived as a local qualification process.

Open and mixed systems may embed economic disadvantages for local agricul-
tural producers, since agricultural inputs may come from different territories, where
price and quality differ and can be lower than local ones. There exist two main
implications, which apply to both PGI and organic products:

(1) farmers can suffer from price competition and are pushed to adopt more inten-
sive production systems or introduce new varieties which, in turn, may reduce
biodiversity;

(i1) food industries may be more competitive when operating also in distant mar-
kets to reduce input costs, but the reputational value may decline as well, if a
lower input quality affects the quality of the final product.

The level of sustainability and the variables that might have an effect on it can be
different between “closed”, “open” or “mixed” LAFS. A clear example of different
strategies with implications in terms of sustainability is provided by the Italian
cured ham chain (Oostindie et al. 2016; Dentoni et al. 2012). In this case, although
the main output of the chain is PDO Parma Ham, processors have established an
alternative network for low quality ham affecting the economic sustainability of
local farmers (Oostindie et al. 2016).

In order to preserve a sustainable “virtuous circle”, Belletti et al. (2012) consider
three different areas of action: technology, collective action and market failures.
Effective management of these three dimensions can reduce conflicts and allows for
a fairer balance of power among actors, helping with the process of recognising
product quality. Moreover, this prevents local resources from being under-paid
drawing on the price premium established on the consumer market (via a reduction
in the extent of information asymmetries between producers and consumers) and its
more equitable redistribution on the intermediate market (i.e., reducing imperfect
competition that generates unfair value distribution along the supply chain).

In summary, the LAFS paradigm (either industrial or rural) supports an endoge-
nous development model based on the intrinsic characteristics of the production sys-
tem, intended in its broadest sense, which — also in the case of the so called rural
development — takes the form of a neo-endogenous development model (Ray 2006;
Hubbard and Gorton 2011). It delineates an endogenous-based development in which
extra-local factors are recognised and regarded as essential, while retaining a belief
in the potential of local areas to shape their future. In contrast to the theoretical under-
pinnings of both exogenous and endogenous models of rural development, neo-
endogenous rural development is based on the interplay of both local and external
factors, so that the development strategy is built upon the link between local condi-
tions and external opportunities. However, the neo-endogenous-based development
model requires greater attention to its impact on sustainability, since the maintenance
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of local environmental and social sustainability can be stressed by the pressure of
external factors both on the demand for goods and on the supply of inputs.

The Role of Public Goods

In this framework, institutions can contribute positively to local development, pro-
ducing several types of externalities and, thus, specific public goods, both for pro-
ducers and consumers. Those for producers include immaterial goods instrumental
to improving the level of skills, preserving quality, avoiding unfair competition,
increasing the reputation of the FQS and/or the territory, facilitating relationships
among stakeholders, reducing transaction costs, increasing the value of output by
raising the firms’ reputation and facilitating the marketing of local products
(Muchnik 2009; Belletti et al. 2017). This can improve market efficiency, but also
preserve local knowledge, cultural heritage and local biodiversity.

Moreover, when agri-food systems are considered, the perception of sustainabil-
ity as a public goods should be stronger in LAFSs (Muchnik 2009). The intrinsic
quality attributes of food, related to the environment and the quality of social
relationship among actors® become the main economic levies, instead. Hence, the
LAFS becomes a suitable dimension for interpreting economic changes and
strategies within a rural community of citizens and entrepreneurs involved in a
process of knowledge accumulation, where economic actors specialize in the
production of certain types of goods (or services), which satisfy the needs (or
desires) of citizens and consumers inside and outside the local area. Besides, rural
development includes natural resources as active components of the production
system, and their evolution should be carefully managed in order to avoid future
environmental problems, a decline in the volume of production, in its quality and in
the sustainability of the whole system.

The Governance Model

The literature indicates that within value chains and LAFSs, organizations and local
institutions should be considered as largely positive elements (Reviron and Chapuiss
2011). This is fuelled by a sense of belonging, by the necessity to develop chain
strategies, as well as by the common interests of territorial actors, which are
represented by governance actions. Chain and LAFS organizations are the result of
the interactions between participating actors (e.g., companies, institutions),
generating a set of dynamic forces that allow for adapting to the challenges posed
by the market (Giacomini 2013; Rallet and Torre 2004; Torre 2000).

*Note, however, that some environmental or social impacts may become too diluted over time (e.g.
knowledge transmission) or space (e.g. carbon footprint) to be effectively internalized in LAFSs.
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Considering the supply chain, governance actions are always more relevant in
managing technological, institutional and market pressures with the aim to reduce
transaction costs within the value chain (Fischer and Hartmann 2010). Even for
FQS, the governance actions developed by agents of the supply chain have the
following objectives: (i) create, maintain and increase a distinctive quality character
of the product and the producers; (ii) mobilize institutional support from local and
extra-local institutions; (iii) develop relationships among economic agents; (iv)
protect local producers from unfair competition.

These objectives are achieved through the ability to create a climate of trust
between the agents of the value chain (i.e., producers and consumers) reducing, at
the same time, the conditions for conflict. Gereffi et al. (2005) observe the
coexistence of different models of value chain governance on the basis of the
complexity and codification of transactions and of the competence of suppliers.

These different “models” may have different impacts in terms of the sustainabil-
ity of the chain and the territory. Moreover, in the case of Gls, governance actions,
combined with legal protection, can serve as a useful framework to drive an
integrated form of market-oriented rural development that can facilitate equitable
participation among all of its stakeholders (Giovannucci et al. 2009). In sum, for
most FQS, their impact is strictly related to the territory.

In this framework, local institutions represent a group of stakeholders that play
key roles in the process of increasing territorial competitiveness. Their role is mainly
to strengthen relationships between stakeholders, with the general aim of obtaining
the delivery of those public goods and positive externalities which mostly serve the
process of development, increasing the level of competitiveness of the entire local
system. Local institutions can be considered as all those institutions that represent the
groups having an interest in the economic, social and political life of the locality
(Vandecandelaere et al. 2010). They represent groups of stakeholders debating the
evolution of local systems and attempting to modify/introduce development paths
useful to the needs of the local society. Their main contribution to local development
is to express governance strategies (at the chain and territorial levels) that reflect the
interests of the stakeholders. Their role is to contribute to higher wellbeing by manag-
ing the tangible and intangible resources available in the territory. This means man-
aging, directing and coordinating socioeconomic processes in a specific environmental
context, with local institutions and social actors (within and outside the territory), in
terms of the value appropriation of territorial resources or the expectation of wellbe-
ing generated by the valuing of those resources (Torres Salcido and Muchnik 2012).

According to Torres Salcido and Muchnik (2012), local institutions inside the
LAFS develop a set of actions aimed at reaching agreement and managing the main
issues related to local development processes regarding: institutional, social and
market effectiveness, technological improvement, territorial valorisation, quality
assurance, knowledge transfer, environmental safeguarding and sustainability.

Hence, local institutions play a political role, which considers local production
systems as complex systems relevant for the constitution and operation of both local
enterprises and citizens. The LAFS, ideally, is not only self-regulating and self-
managing organizations devoted to local resources’” administration, but interact with
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the market and the National Government (Giacomini 2013), managing and
conditioning also the local natural environment. As previously mentioned, it
develops a set of common rules aimed at obtaining a collective competitive
advantage from which each actor benefits individually (Giacomini and Mancini
2015; Giacomini et al. 2010a; Perrier-Cornet and Sylvander 2000; Torre 2000) and
preserves natural environmental resources from productive and anthropic pressures.
Therefore, this model encompasses a clear process of cooperation that involves
several types of actors (i.e., within and outside the boundaries of the territory) which
manage the whole system.

Referring to FQS (especially GIs), the inter-branch organisation is the institution
most appropriate for managing its relationship with the territory and the supply
chains (Giacomini et al. 2010a; Giacomini 2013; Arfini 2013). Such governance
structures are based on the cooperation between the operators in the supply chain,
defined by long-term contractual relationships, which does not affect their autonomy
or ownership rights. In regard to hybrid forms of governance, relationships between
the parts are regulated by the principle of authority, transferring part of the decision-
making power to a third-party institution. In the case of GIs, this “third-party
institution” may consist of “groups” (as defined by the EU Regulation 1151/2012),
such as producer groups or Inter-branch Organisations (Perrier-Cornet and
Sylvander 2000). As demonstrated in this book, organic chains also developed their
own institutions to fulfil these roles in several countries (e.g., Agence Bio, FNAB
and ITAB in France, BOLW, AOL and BNN in Germany).

The third-party institution, responsible for supply chain governance, acts as a
mediator between the operators in the different phases of the chain and steers
product quality towards compliance with production specifications also by
introducing payment systems based on the quality of raw materials. The
aforementioned third-party organization plays a key role in defining a ‘“strong
territorial governance” (Barjolle et al. 1998; Arfini et al. 2011), given its capacity to
organise the supply chain and establish fair relations between members, increasing
their ability to protect their interests against competitors and, also, to protect the
natural systems and local resources.

It is apparent that collective action plays a fundamental role since it can reinforce
the sustainability of the whole production system. This approach is the core of the
“origin-based quality virtuous circle” approach proposed by Belletti and Marescotti
(2010) and Vandecandelaere et al. (2010). This approach aims at preserving the
local agricultural system and enhancing the supply chains of the territory, considering
the area where the collective action takes place both inside and outside the region
involving, by definition, many actors. Producers, processors, traders and consumers
share their knowledge, their good practices regarding production, processing,
trading, consumption and preserving the system. Furthermore, the market
recognition obtained by local products reflects the collective capacity to define and
efficiently manage the combination of natural and human factors. Therefore,
collective rules and governance actions should not be considered as constraints but
rather as conditions to ensure the sustainability and efficiency for the entire local
system (Vandecandelaere et al. 2010).
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The Interaction Between Value Chains and Local Agri-Food
Systems

In conclusion, the enhancement of local products through the activation and capital-
ization of tangible and intangible assets, which include social capital and natural
resources, may allow a fair remuneration and, therefore, the re-production of the
LAFS by encouraging preserving the territorial system, in its social, economic and
environmental dynamics. On the contrary, inadequate remuneration of local
resources, especially labour, endangers the sustainability of the LAFS, organised to
deliver the product with the present quality features, requiring a possible re-defini-
tion of the quality delivered or the mode of production.

It is evident that the sustainability of FQS depends on a close relationship
between value chains and territorial systems. The link between the two productive
dimensions (value chain and LAFS), that guarantees its irreproducibility, is due
precisely to the environmental dimension, which by its nature is irreproducible,
combined with the cultural and social dimension relatives to the ability to interact
with specific environments.

For food production, and in particular for FQSs, there is a “cause-effect” rela-
tionship between the actions of the actors, (based on their strategies) and the impact
on the economic, environmental and social variables of the value chains and LAFSs.
The local, domestic, or global scope of the value chain becomes the factor capable
of explaining the extent of the ecological footprint and economic performance, but
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to evaluate its implications in terms of sustainability it is necessary to place them in
a territorial logic aimed at maintaining and reproducing specific resources. In the
realm of the analysis proposed in this book, the local scope equates to a market
characterised by proximate relationships resting on trust and knowledge of all the
actors involved. A domestic market is characterised by the same trading rules (i.e.,
the EU Single Market or the European Economic Area) and does not require paying
duties or tariffs to have access to it. Long term relationships have led to formalising
trust relationship into formal legal agreements (i.e., the Free Trade Area; the Customs
Union). Lastly, global markets are those which are accessible via tariffs or duties,
regulated by the ultimate safeguard of trust in global relationship, the WTO.

In this regard, the proposed scheme (Fig. 3) illustrates how both the productive
dimensions (value chain and territory) are considered in this book. For reasons both
related to the organization of the research and to the specificity of firms, the analysis
of sustainability focused mostly on the agricultural phase and the transformation
phase of the value chain (“U3” and “P1” level of Fig. 1). It is at these levels that
most of the sustainability indicators are estimated for each case study in this book.
Indeed, the distribution level is usually not specific to the value chain considered,
and its impact cannot easily be attributed to it.

The differences for the same indicators are due to the different intensity of the
process, the production organization of the chain, the organizational model, the
social role and commercial strategy of the agents and of the nature of the gover-
nance institutions, both for the supply chain and the territory.
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General Points on Indicators and Their Analysis

Overview of Indicators and Minimal Systematic Comparison

This chapter describes the indicators used in the Horizon 2020 Strength2Food proj-
ect to measure the sustainability level of food products with very different charac-
teristics: fresh, processed, organic, designated by Geographical Indication and
conventional. The choice of indicators was made on the basis of the SAFA method-
ology (Sustainability Assessment of Food and Agriculture systems) developed by
FAO (2013) to measure the sustainability of food production.

With the SAFA methodology, the FAO presents a holistic approach and provides
a list of 116 sub-dimensions grouped by the contribution made to sustainable devel-
opment in environmental, social, economic and governance aspects for production
of crops, livestock, forestry, fisheries and aquaculture enterprises. For each indica-
tor, SAFA provides guidelines on how to consider each sub-dimension, including
which indicators could be relevant and useful indications on how to implement
them. SAFA however is primarily focused on processing firms and stops short of
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formulating a complete method which goes from primary data collection to indicator
estimation and interpretation.

The Strength2Food indicators presented in this chapter operationalize a subset of
SAFA indicators, complementing them along the following three lines:

*  Most SAFA indicators cannot be directly implemented from the SAFA indicators
report. They require the definition of specific data to be collected and calculation
or aggregation methods which are not explicated in the report, although the
report sometimes refers to existing tools for doing this. The Strength2Food
method defines all necessary data and variables, and provides associated calcula-
tors or aggregation methods, together with a data storage and source traceability
system.

* Because they were designed to be collected for a single firm, many SAFA indica-
tors require a substantial amount of data. This makes it difficult to cover more
than a few indicators for an entire value chain within 3 person-months. The
Strength2Food method simplifies indicators by prioritizing data collection on the
key drivers of the indicators, by providing default values for many non-key but
necessary variables and, where necessary, by restricting the scope of an original
SAFA indicator down to the scope for which data is most accessible. As a result,
it is possible in most cases to estimate 23 sustainability indicators across the
three sustainable development pillars for both a specific product produced by
several firms and a generic reference product in 3 person-months.

* Finally, several SAFA indicators rely only on the subjective views of specific
stakeholders. Where stakeholder views are a necessary part of the indicator (e.g.
bargaining power distribution), the Strength2Food indicators combine stake-
holder views with objective data.

To make the collection of information and the subsequent analysis on the 27 case
studies of the Strength2Food project efficient, operational choices were made with
regard to the type of indicators and their management. One of the most important
choices is the distinction between “systematic indicators” which should be com-
puted on all case studies and “complementary indicators” which concern only a
subset of case studies, oftenon the basis of data availability. There was a total of 13
systematic indicators (four economic; four environmental; five social), and a total of
ten complementary indicators (five economic; three environmental; two social).
Around 150 variables were collected and refined into the 23 indicators (Table 1).

Analysis of Indicators

In multi-criteria analysis such as those undertaken here, there are two ways to look at
the indicators: one can either combine them into a single composite indicator or use
radar charts or similar display formats (Bockstaller et al. 2015; Rigby et al. 2001).
Both have pros and cons in relation to the objective of the research. A composite indi-
cator allows for a synthetic performance score for the system under study why for an
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quick evaluation also by non expert policy makers but results. However, this benefit is
obtained at the expense of a substantial information loss. In particular, one may miss
threshold effects such as a system which is performing quite well overall but which
seriously underperforms in one of the dimensions. In addition, the assumptions neces-
sary to add up the “apples and pears” heavily weigh on the final results: should an
equal weigh be applied to the economy and the environment? Should environmental
indicators be converted into euros? If so, which externality valuating technique should
be used? And many other fundamental questions (Gan et al. 2017).

Considering the objective of this research, in describing the contribution of each
indicator to the sustainability of the value chain, we decided not to combine indica-
tors and instead resort to radar charts. Each chapter thus contains one radar chart
summarizing the sustainability assessment comparing the product under Food
Quality Scheme with a reference product (the zero level) in percentage variation
(Fig. 1), followed by its interpretation. Each branch presents the performance of the
value chain, averaged across the chain levels (e.g. farms and processors), for one of
the systematic indicators. For the environmental indicators for which lower is better,
the opposite of the difference (e.g., +20% when the carbon footprint is 20% lower)
and the supply chain total — rather than supply chain average — are displayed.

Comte cheese

Gender _
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> 100%
Generational ‘
change Operating
50% margin
Educational
attainment S
share
Bargaining
i Local
multiplier
Labour to
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Fig. 1 Sustainability performance of PDO Comté cheese
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Reference, Data Collection and Metadata Documentation

Selection of a Reference Product/Case: Elements of Guidance

To provide a basis for comparison, each sustainability indicator has been estimated
for the same product category (for example cheese) in two different value chains:
specific quality (organic or geographical indication) and generic quality (reference
product). In order to define the reference, the following guidance, composed of two
objectives and three constraints, was applies. The two objectives are:

* Comparability of contexts: the two cases (food quality scheme and its standard
reference) should be produced in territorial contexts (in terms of location) as
similar as possible;

e Comparability of the products: the two products/basket of products (food quality
scheme and their standard reference) should be as comparable as possible.

These objectives should be sought until one of the three following constraints
are met:

e Data resolution limit: data for the reference are only available at a larger scale
than for the case studied.

* Confusion of the case and its reference: for example, for an apple under geo-
graphical indication (GI), the reference would ideally be the production of ‘stan-
dard’ apples in the same area. Nevertheless, if almost all the apple production of
that area is under GI, a reference should be chosen at a larger scale (regional or
even national scale).

e The case studied is the only one of its type: with the example of an apple under
GI, the ideal reference would be a standard apple of the same variety. Nevertheless,
as mentioned for geographic scale, data may be scarce at this detailed level (vari-
ety), or even all the apples of this variety may be sold under GI. In this case a
suitable reference would be one, or a mix of, the main varieties.

In practice, the choice of a relevant reference by case study conductors will strongly
depend on data availability, so that a national average can be used if a more suited
reference cannot be documented. Moreover, a mix of specific references and national
averages can be used. For example, looking at the Comté cheese, some variables (e.g.
price of milk, price of cheese, ...) may be specific to Emmental, a non-certified rip-
ened, hard, cow-milk based cheese, while national averages are used for other vari-
ables (e.g. quantity of mineral fertilizer per hectare, share of exports over total
production, ...) for which Emmental-specific data are not readily available.

Note that the use of the reference is primarily to interpret the results from the
case so even if the reference presents some peculiarities, this can be accounted for
in the discussion of results. Indeed, although we opted for real relative references in
Strengh2Food, many performance assessments use normative references, that is ref-
erences which correspond to fictive cases or to targets to be reached (Acosta-Alba
and Van der Werf 2011).
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Data Collection
Two Angles of Prioritization

Two distinctions were made to convey a sense of priority for data collection:

e Systematic vs complementary indicators: systematic indicators were to be
computed for all case studies while complementary ones could be restricted to a
subset of cases which are particularly interesting;

¢ Key vs secondary variables: a reasonable approximation of the indicator can be
obtained from key variables data, while obtaining values for secondary variables
would create even more precise estimates.

Which Firms Belong to the Value Chain?

When firms are making only part of their turnover from the FQS product —
e.g. a freezing plant which is freezing and packaging all kind of fruits, includ-
ing the FQS (organic raspberries) — criteria are needed to determine whether
they belong to the FQS value chain. The key recommended criterion is that
the firm makes at least 50% of its turnover from the FQS product. As such,
most firms at retail level will be excluded. However, a few systematic or ad
hoc exceptions are made:

e The retail level is included for two economic indicators, namely price pre-
mium and export;

e A firm/value chain level can be retained on an ad hoc basis when its impact
on an indicator is substantial (e.g. impact of freezing on the carbon foot-
print of frozen raspberries);

e A firm/value chain level can be retained on an ad hoc basis when stake-
holders consider it as part of the value chain despite it making less than
50% of its turnover from the product.

In other words, most of the data collection/gathering effort should be spent on
key variables which contribute to systematic indicators, while the rest should only
be provided if data is readily available, and should not be the object of a dedicated
data collection effort.

Relying on Existing Sources of Information

In general, given the resource and time constraints, most variables were designed
to be common enough to be obtained from existing studies, reports and databases.
A good strategy for a comprehensive overview of existing sources, may be to
conduct a few (3-5) interviews with key stakeholders in the chosen case study’s
value chain.
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Default Values

In parallel to case-by-case data collection, an effort was made to obtai national average
values for as many variables as possible, and cover all the sectors studied (dairy,
meat products, seafood/fish, cereals, fruits & vegetables). These values do not refer
to specific products but to larger product categories which can be identified in sys-
tematic surveys. For this purpose, databases with pan-European coverage, such as
the Farm Accountancy Data Network (FADN) and different surveys and datasets
available via Eurostat database (i.e. Farm Structure Survey, Structural Business
Statistics, Labour Force Survey, etc.) have been explored.
These default values were could be used in three different manners:

* To check that the collected data for the case and/or its reference is of a reasonable
order of magnitude;

» To estimate indicators for a “national average” reference product;

* To save time on data collection when there is evidence (e.g. expert judgement)
that a given variable is not significantly different from the national average.

This last option was infrequently used and, in all cases, data sources for each
variable and product are transparently documented in the data repository (https://
www?2.dijon.inra.fr/cesaer/informations/food-sustainability-indicators/).

Quality Checks in Data Collection and Indicator Estimation
Principles

Considering the scale and the complexity of the Strenght2Food project (measuring
the sustainability level of 44 products using 23 indicators referring to the environ-
mental, economic and social dimensions of sustainability), an organizational model
was developed. It consider three operational phases and three different researcher
profiles which specific relationship and responsibilities.

The most important principle of the procedure for data collection and indicator
estimation is an early and repeated interaction between the case study conductor
and the indicator coordinator (Fig. 2). The case study conductor is responsible for
collecting the data and ensuring its traceability, which implies creating a repository
with all source files and intermediary calculations. The indicator coordinator is
responsible for the quality check of the data provided (e.g. verifying, together with
the case study conductor, the original source when an order of magnitude seems
wrong, etc.) and for providing the case study conductor with the estimated
indicator(s). Both are responsible for interpreting the results.

Example of Data Collection Agenda

Based on the experience gained on the three pilots, the following agenda was rec-
ommended for data collection:
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Fig. 2 Organisation of data collection and indicator estimation and interpretation

e Identify 4-6 key stakeholders likely to know of many and diverse sources of
information, starting with the product syndicate (Defence and Management
Organisation for GIs);

e Send them an e-mail asking for documents;

e Look for variables in the documents, following the prioritization strategy;

e Interview the 4-6 stakeholders, focusing on the key variables still missing and
the indicators/variables/levels you are most interested in. And early interview
with the product syndicate will likely be helpful for the identification and contact
of the other key stakeholders;

e Set up a stakeholder survey if necessary for the variables that could neither be
obtained from secondary data nor from expert judgement during the interview;

e Make use of the indicator coordinators throughout the process: to identify pos-
sible data source, to request default values, to avoid misunderstandings on the
requested variables or on the method to estimate the indicators, ...

Tips for Data Collection

In addition to the road-tested example of data collection agenda presented above,
here are a few tips for data collection which were used:

» Comparability of sources: to the extent possible, it is preferable to use the same
source of data for related values (e.g. fertilizer amount and crop yield). In par-
ticular, it is preferable that for a given variable (e.g. price), values for the Organic/
GIs and its reference come from the same source where authors have likely put
some effort into ensure that the comparison is caeteris paribus. Along those
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lines, when eliciting expert judgement, it is preferable to ask for the difference
between FQS and its reference rather than asking for absolute values.
e Prioritization:

— Begin with key variables necessary to compute systematic indicators at key
levels of the value chain

— Rely on existing sources of information: existing documents (articles, reports,
code of practice/technical specifications, ...) and databases

— Conduct 4-6 interviews to obtain more secondary data and/or primary data

* It may be convenient to focus on key areas of production (e.g. three main regions
producing Parmigiano) or key processors (e.g. the three firms making up 80% of
market share) to save time. Indeed, regional authorities of key areas may have
readily available data which do not exist for smaller areas.

e Metadata documentation: record the source/reference, the type of value (average,
min, max, ...) and the time period in the excel template and deposit the original
documents and, where relevant, the intermediary calculations, in a dedicated
repository;

e Access to AMADEUS and/or its national counterpart helps a lot with the pro-
cessing levels for Ecl and Sol (and Ec2, to a lesser extent);

* Regulators, auditors and accountants are likely institutions with data on the vari-
ables sought.

Metadata Documentation

For each variable value, two metadata were documented:

* the source/reference for the values (e.g., Dupond et al. 2010);

e to which time period the variables values correspond. Time periods should be as
recent as possible, and to the extent possible, similar between different variables.
When relevant and available, time-series and/or multi-year averages can be used.

In addition, all original documents from which the data are sourced and the inter-
mediary calculations (e.g. excel or word documents) have been stored in an online
repository so that both the case study conductor and the inidcator coordinator can
go back to them easily to double check some values or interpret the results.

Summarized Description of Indicators and Their Purpose

The indicators used in each case study throughout this book are briefly described
in this section. More details of the feature and the computational methodology for
each indicator, together with the detailed list of key and secondary variables used
to estimate them and the most important data sources, is provided in Bellassen
et al. (2016).
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Economic Indicators
Price

The price indicator answers to the question whether FQS products benefit from a
price premium, testifying that at least some consumers recognize its higher quality
and are willing to pay more for it. The prices may be directly available, if not they
must be calculated using turnover and quantity.

This indicator is computed for each level of the value chain. Prices should be
representative of the value chain, in terms of volume, actors and according to pos-
sible seasonal variations, so that ideally they should be average prices weighed by
the relative importance of each distribution channel.! The main stages of the value
chain have to be considered depending on the type of product.

Profitability and Value Distribution

The actual profitability also depends on the costs incurred. Three classic analytical
accounting indicators (Gross Value-Added, Gross Operating Margin, Net Result)
are computed for each FQS and its standard reference (Chatellier 2002; Chatellier
and Delattre 2003; France AgriMer 2011). Intermediate consumption, subsidies and
wages are the costs where the most important differences are expected between
FQSs and their reference products.

Either these three classical indicators have already been computed and published
in an existing documents (i.e. FADN report, AMADEUS, etc.) or they can be com-
puted based on the variables, as presented in Fig. 3.

Indicators are defined per unit of turnover. These indicators are computed at the
main stages of the value chain which allows analyzing the distribution of:

— revenues along the value chain

— gross margin along the value chain

— prices along the value chain (computing price premium = (priceFQS — priceRef-
erence)/priceReference)

NB: for operators involved in several productions, one must assess whether they
are considered as part of the value chain. The key recommended criterion is that the
firm makes at least 50% of its turnover from the FQS product (see above).

"For example, if 25% of the total volume is sold in national supermarkets at price a, 50% by direct
selling at price b and 25% is exported at price c, the average price will be (0.25sa + 0.5xb + 0.25:c).
The same logic applies for different presentation and type of products (raw or processed product,
packaging, more or less aged, etc.).
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Fig. 3 Conceptual model for distribution of costs and margins in a value chain

International Trade Indicators

The ratio of the products exported (volume or turnover) to the total production pro-
vides some information on market dynamism. The following indicators are relevant
for investigating the contribution of the FQS to the national and European trade
balance. These indicators are related to the final product.

Export Volume

% export,,, =

Total turnover Volume
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Export Volume

% export,,, =

Total turnover Value

Local Multiplier
Method to Compute the Indicator

The methodology comprises three steps of analysis and starts from the stage of the
product supply chain where the most value added is produced (i.e. downstream sup-
ply chain value). This point is named LM1. For FQSs, LM1 should be the producer
or processor/manifacturer whose output is the final product in nature before being
sold to the wholesaler (e.g., ripened cheese rather than milk, pasta rather than
wheat, ...).

Definition of the Local Area

The local area for Geographical Indications is the area included in the technical
specifications. In the case of organic products the local area is the NUTS2 region
surrounding where the firm is located or a circle of 50 km radius around the proces-
sor considered in LM1. If administrative boundaries are easier for the interviewer to
use, then relevant administrative area summing up to around the same surface
(8000 km?) can be used instead. It is important to give evidence of the criteria
employed to define the Local Area.

Collection of the Information

LMI1 compilation: this section requires the provision of “balance sheet-type”
operative data for the firms at the stage of the product supply chain where the most
value added is produced (i.e., processor of the agricultural commodity). In particu-
lar, three types of cost categories should be provided:

e Total Payroll (labour costs);

» Total Core Input Costs (CI — cost of the agricultural input to be processed). In the
case of Parmigiano Reggiano, for example, it is the cost for the milk to be
processed.

* Total Non Core Input Costs (NCI — all costs of the firm except those for labour
and the Core Input). These cost items include, for example: electricity, fuel, ...;

LM2 compilation: still looking at the costs of the LM1 firms, this part consists in
estimating the share of labour and each inputs costs sourced within the local area.

To make the indicator comparable across value chains and robust to organiza-
tional arrangements (e.g. number of juridically differentiated intermediaries
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involved in selling a given input), the firms considered as suppliers are those which
are actually changing the nature of the input (e.g. farmers which turn feed into milk
rather than intermediaries shipping milk, refineries turning oil into gasoline rather
than petrol stations, ...).

When the number of processor levels varies between a FQS and its reference
product (e.g., raw cheese manufacturer and ripener in the FQS vs a single cheese
manufacturer in the reference product), processor levels should be aggregated such
that they remain comparable. For example, if breeders constitute one LM?2 supplier
type in the reference case, they should also represent one LM?2 supplier type in
the FQS.

LM3: The aim of this section is to calculate the amount of money spent at the local
and non local level by the local and non-local employees of LM1 firms, and by local
and non-local suppliers of the core input.

Environmental Indicators
Carbon Footprint

Two indicators will be computed for each FQS and its standard reference. Both
require to define precisely which is the product in the supply chain considered (e.g.
milk or cheese?). This definition needs to be specified by the case study conductor.

Product Carbon Footprint, in tCO2e per kg of Product

This indicator is the most intuitive and common one for product-oriented carbon
footprinting (R60s et al. 2014). It corresponds to SAFA indicator E 1.1.3. Under
the rather common assumption of fixed demand in quantity for the product, and
in our case full substitutability between the FQS version and its reference, one
of the advantages of this indicator is to control for carbon leakage (Colomb
et al. 2012).

Carbon Footprint of Production Area, in tCO2e per Hectare of Utilized
Agricultural Area (UAA)?

This indicator is more oriented towards the upstream of the supply chain. The
implicit assumption is that the area used to produce the product is fixed and that
demand in quantity will adapt to production levels. For example, if the FQS supply
chain is less productive on a per hectare basis, this indicator assumes that overall

2 Adapted for seafood: either irrelevant (for wild fish) or UAA replaced by area of fish/seafood
farms.
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product consumption decreases as the share of FQS rises. Thus productivity losses
are implicitly assumed to be offset by decreased consumption in the overall carbon
footprint of the supply chain.

In a way, the implicit economic assumptions behind these two mainstream indi-
cators correspond to two unrealistic extremes: fixed demand and full substitutability
(tCO2e/kg of product) or elastic demand and no substitutability (tCO2e per hect-
are). Hence the usefulness of computing both.

Method to Compute the Indicators

The producer (farmer) is the main part of the supply chain considered in the indica-
tor for three reasons:

e 83-88% of the carbon footprint of the food sector occur at the production stage
(R60os et al. 2014; Weber and Matthews 2008). The collection and processing
stages are therefore negligible in the general case;

* the relative impact of transportation can be important for alternative products
based on roots, cereals and vegetables (R60s et al. 2014). For this reason, the
carbon footprint of the collection stage, potentially very different between FQS
and non-FQS, will be derived from the foodmiles indicator (see below);

e the difference in energy demand between processes in FQS and non-FQS supply
chains is likely negligible.

Based on this rationale, most farm-level variables are classified as “key”* while
most variables pertaining to other levels are classified as “secondary”. An exception
is made for vegetal products where process-related or transportation-related emis-
sions may be substancial.

The two indicators are computed using the Cool Farm Tool (Hillier et al. 2011).
This method and the Cool Farm Tool allow to follow the Life Cycle Assessment
(LCA) principles and to address the key methodological issues of LCAs as listed in
JRC (2010):

e Which LCA modelling principle to follow (i.e. attributional or consequential)?
- > attributional in our case

* Which LCA method approaches to employ for solving multifunctionality of
processes (i.e. allocation or system expansion/substitution)? - > allocation in
our case

e System boundaries: the definition and application of system boundaries and of
quantitative cut-off criteria (including the question which kind of activities to
include in LCA);

¢ Functional unit definition;

* etc.

3Based on expert practice of carbon footprint calculation, some farm-level variables are nevertheless
classified as secondary when they tend to represent a negligible fraction of the total footprint.
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LCA is however a standardized procedure which is very time consuming when
properly implemented. Given the constraints of the project, we cannot conduct a
full-fledged LCA on the studied products.

Specific Case of Unfed Seafood and Fish

The emissions sources of seafood and unfed fish are very different from other food
products. Accordingly, the key variables to focus on are different, mostly the quantity
of diesel for boat operation, the amount of cooling agent used to refrigerate the fish
in the boat and the quantity electricity use for depuration and farm operation (in par-
ticular sea water pumps). More details are provided in Bellassen et al. (2016).

Extended Food Miles

Two indicators will be computed for each FQS and its standard reference. Several
products may be considered throughout the value chain (e.g. wheat upstream, flour
downstream). For both indicators, the upstream — from cradle to the processing plant —
and downstream — from the processing plant to the end-consumer — parts will be esti-
mated separately as they rely on different data sources and different stakeholders.
Case study conductors should prioritize their data collection effort towards the
upstream part (collection stage, from production to processing), and also towards the
dowstream part when it applies to a product which is mainly exported.

Distance Traveled, in ton.km per Ton of Product

This indicator is the most intuitive and striking for dissemination to the general
public and it sticks to the basic idea of the concept of “food miles”. It is estimated
by combining the distances between each value chain level and the concentration of
the product from upstream to downstream (e.g. if 10 kg of milk are needed for 1 kg
of cheese, the distance between breeder and cheese factory is multiplied by 10).
However, this indicator is to be interpreted cautiously and need to be complemented
by the estimation of the related carbon emissions. A longer distance traveled does
not necessarily mean larger carbon emissions. Considering the logistics (transporta-
tion modes, volumes carried, and spatial repartition of the different stages) is crucial
to assess the environmental impact of transportation.

Carbon Emissions Related to the Transportation Stage, in kgCO2e per Ton
of Product

This indicator is more relevant for assessing the environmental impact of products,
since not only the distance but also the logistics of the collection stage of raw mate-
rials and of the distribution stage of the final product is considered. Moreover, it
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allows for a more comprehensive and precise estimate of the carbon footprint
indicator. This indicator will be computed using the Cool Farm Tool, Transport tab
(Hillier et al. 2011).

Water Footprint

The water footprint of a product or a process is the amount of water that is con-
sumed and polluted during all stages of its production. Water footprint, as composed
of three metrics, is at the same time an indicator of water consumption and of water
pollution. The water footprint of a product is the sum of the water footprints of the
processes/steps taken to produce the product during the whole production and
within the value chain.

Three indicators compose the water footprint. They require that the main steps in
any value chain are taken into account to measure the impact of the whole value
chain. If different intermediate products (e.g., milk for cheese) serve the same value
chain, calculation should be carefully planned considering the amount of the inter-
mediate product(s) that is employed to obtain the final product. This aspect needs to
be specified by the case study conductor.

Blue Water Footprint, in Water Volume per Product Unit (i.e. m*kg)

This metric is the most intuitive one as it accounts for the consumptive use of fresh
surface or groundwater, the so called blue water, along the whole production chain.
It quantifies the water that is withdrawn from surface or groundwater to assist pro-
duction in all phases, from crop growth to product selling.

Green Water Footprint, in Water Volume per Product Unit (i.e. m*/kg)

This metric quantifies the volume of water consumed by the crops during their
growth through evapotranspiration. It is computed as a balance between the plant
evapotranspiration and the volume of effective precipitation and is particularly rel-
evant where rainwater is scarce.

Grey Water Footprint, in Water Volume per Product Unit (i.e. m*kg)

This metric indicates the water volume needed to assimilate a pollutant load that
reaches a water body. It is an indicator of water resources appropriation through
pollution that can be associated to production in the whole value chain. It is com-
puted as the volume of freshwater that is required to assimilate the load of pollutants
based on natural background concentrations and existing ambient water quality
standards. Here, the only pollutant considered is nitrates.
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Method to Compute the Indicators and Sources of Data

The green water footprint and the blue water footprint quantify respectively the
evapotranspiration of rainfall and the evapotranspiration of irigation water. Their
calculation relies on the knowledge of the crop water requirement (CWR) which is
the product of the reference crop evapotranspiration (ETy) by the crop coefficient
(K.): CWR = K, x ET,. The reference crop evapotranspiration E7 is the evapotrans-
piration rate from a reference surface, not short of water. The reference crop is a
hypothetical surface with extensive green grass cover with specific standard
characteristics and therefore the only factors affecting ET, are climatic parameters.
The effects of characteristics that distinguish field crops from grass (reference crop)
are integrated into the crop coefficient (K,). The product K. x ET,, under the condi-
tion that the crop water requirements are fully met quantifies the actual crop evapo-
transpiration (E7¢).

Green water evapotranspiration (ET,,.,), evapotranspiration of rainfall, can be
equated with the minimum of total crop evapotranspiration (E7,) and effective rain-
fall (Pp).

ET,,, =min(ET.F, )
In fact when precipitation exceedes the crop evapotransipration the excess rainfall
is not used. On the oher hand when precipitation are limited all the rainfall is used
by the crop.

When the effective rainfall is less than the total crop evapotranspiration what
needed to satisfy plant evapotranspiration must come through irrigation (“irrigation
required”). This is the theoretical water needed by the crop and its value is then com-
pared with the amount of water provided to the crop through irrigation. If no irriga-
tion is applied, the blue water footprint is equal to zero, no matter if the crop needs
water to balance the lack of rain and compensate for the evapotranspiration. When
crops are irrigated the blue water evapotranspiration is assumed equal to the mini-
mum between irrigation required and amount provided through irrigation.

Measuring evapo-transpiration is costly and unusual. Generally, one estimates
evapotranspiration indirectly by means of a model that uses data about climate, soil
properties and crop characteristics as input. Here we use CROPWAT, developed by
the FAO (2010). The climate database CLIMWAT 2.0 provides the climatic data
needed in the appropriate format required by the CROPWAT 8.0 model.

The grey component of the water footprint of growing a crop or tree (m*/ton)
is calculated as the chemical application rate to the field per hectare (App, kg/ha)
times the leaching-runoff fraction (a) divided by the maximum acceptable con-
centration (kg/m®) minus the natural concentration for the pollutant considered
(kg/m?).

_ axApp

max nat

(volume / time)
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This value is then and then divided by the crop yield (ton/ha). For the leaching-

runoff fraction coefficient (o) no databases are available. We assume 10% for
nitrogen fertilizers. As for the maximum acceptable concentration we rely upon
ambient quality standards that are available in European directives (50 mg of
nitrates per liter). Cnat is considered equal to 0, which underestimates the actual
waterfootprint.
For food processing, the amount of water that evaporates during storage, trans-
port, processing and disposal is generally not measured directly, but can be
inferred from the difference between abstraction and final disposal volumes. The
best sources for blue water consumption in manufacturing processes are the man-
ufacturers themselves or regional or global branch organizations. The Ecoinvent
(Ecoinvent 2012) database dedicated to LCA methods provides further informa-
tion instrumental to calculating water consumption in production processes, with
particular attention to the processing, packaging and distribution of the final prod-
ucts phases.

Social Indicators
Employment
Labour-to-Production Ratio, AWU per Ton of Product

Number of annual work unit per ton of product. The labour use ratio indicator, cal-
culated on the basis of output, reflects labour requirements for a unit of physical
output (Just and Pope 2001).

Turnover-to-Labour Ratio, € per AWU

The labour productivity is measured as turnover-to-labour ratio. It is expressed as
the turnover per annual work unit.

Method to Compute the Indicators

Labour inputs are estimated using the calculation of labour units based on stan-
dardised figures, e.g., one Annual Work Unit, abbreviated AWU, for each person
between 18 and 65 years who works full-time on the farm(s)/business unit(s). All
form of farm labour (farmers, hired employees and unpaid family workers) are
included in the calculation. One annual work unit corresponds to the work per-
formed by one person who is occupied on a full-time basis. Full-time means the
minimum hours required by the relevant national provisions governing contracts of
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employment. If the national provisions do not indicate the number of hours, then
1800 hours are taken to be the minimum annual working hours: equivalent to 225
working days of 8 hours each. As the volume of labour is calculated on the basis of
fulltime equivalent jobs, nobody can represent more than one AWU, even if some-
one works for more than the maximum number of hours defining full-time work in
that Member State.

Turnover (turnover) is computed from total sales (see above).

Bargaining Power Distribution

As bargaining power determines the capacity of individual stakeholders to capture
value created throughout value chains (Coff 1999, 2010), our indicator is concerned
with the repartition of bargaining power among individual actors. Bargaining power
is therefore closely linked to several indicators proposed in the SAFA typology,
such as those pertaining to fair trading practices (FAO 2013). It is defined as an
actor’s capacity to influence in its favour the definition of terms and conditions of a
contract (Argyres and Liebeskind 1999). If standard microeconomics has essen-
tially conflated bargaining power with market power, such an approach can hardly
be applied to the analysis of value chains and for the purpose of Strenght2Food
research, bargaining power is not only rooted on market-based factors, but also has
to consider transactional and institutional dimensions.

By taking a wider lense than only that of market mechanisms, we adopt a more
global conception of bargaining power that is multifactoral and collective because
we ascertain the capacity of supply chains actors of different supply chain levels to
weigh in on bargaining processes. We thus better ascertain whether FQS supply
chains can be considered as socially more sustainable by appraising how they gen-
erate and manage possible sources of bargaining power and how it is vertically
distributed along supply chains.

Although incomplete and imperfect, the distribution of bargaining power none-
theless gives an indication over the economic and social sustainability of supply
chains. (see Touboulic et al. 2014). One may therefore expect that supply chains for
which bargaining power is evenly distributed between levels shall be more socially
and economically sustainable (Filippi and Muller 2013).

The method proceeds into two main steps:

In a first step, a bargaining power index value BP, is computed for each level 1 of
the supply chain. It is computed as the average of the following variables, all nor-
malized to be bounded by 0 and 1. Following our argument, variables account for
one of the three aforementionned dimensions of bargaining power (market-based,
transactional, institutional).

Market-based variables:

* the level of concentration at level I (market share of the two largest firms);
» the number of entities producing similar/substituable products compared with
other supply chain levels;



42 V. Bellassen et al.

Transactional variables:

» the proportion of transacted volumes that are subject to long-term contracts
between value chain level 1 and its clients (level 1 + 1);

e whether the level | of the value chain contributes to the differentiation of the
product with potential substitutes;

e whether level 1 of the value chain requires the possession of specific resources
(natural, physical, knowledge/skills...) not accounted for in the specifications.

Institutional variables:

» whether firms at level | are involved in a product management consortium;
e whether firms at level I are involved in other professional unions linked to the
product;

We then compute a normalized Herfindhal-Hirschmann index on the basis of
obtained bargaining power value at each level:

ZL BP]- 1
Mxse) b
-1
L

HHI =

Where: BP, is the bargaining power value of level j; L is the total number of levels
in the supply chain. By construction, HHI is bounded within a [0,1] interval where
the level of inequality increases with the value of the normalized Herfindhal-
Hirschmann index.

Educational Attainment

Both Putnam (2000) and Halpern (1999) identified education as key to the creation
of social capital and greater educational achievement as an important outcome.
Education could be considered as an important cause of many forms of political and
social engagement (Putnam 2000). For these authors, a rise of educational attain-
ment has a beneficial effect on trust and social engagement which are themselves
key components of social capital. It is specifically the case for empirical political
behaviour research which consistently observed a robust and positive relationship
between education and political engagement (Hillygus 2005). Educational attain-
ment is also a predictor of political trust and liberal social attitudes (Schoon et al.
2010). The measurement of educational level allows us to indirectly measure some
components of social capital. The systematic indicator is the educational level of
people who work in the supply chain. A secondary indicator based on average wages
is also proposed. It allows to take account indirectly of the vocational education and
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the skills which is needed for workers. In this sense it will complete the educational
attainment and replace it for processing level if the difficulties for collecting data are
too strong.

We use The International Standard Classification of Education (ISCED) 2011 to
classify educational attainment into five categories:

e Primary education or less/middle school degree or less (level 1 and 2 of ISCED)

* Secondary education or equivalent /high school degree or equivalent (level 3 of
ISCED)

» Short cycle tertiary education, post-secondary non tertiary education or equivalent
(1 or 2 years after high school, level 4 and 5 of ISCED)

* Bachelors/license or equivalent level, 3 or 4 years after high school (level 6 of
ISCED)

» Higher education or equivalent level, at least 5 years after high school (e.g., master
degree, PhD, ..., level 7 and 8 of ISCED)

If it is not possible we can accept to regroup the last three categories (short cycle
tertiary and post secondary non tertiary education, Bachelor/license level and higher
education level) into one categorie: tertiary education level or equivalent.

The indicator is then normalized as follows:

(prop _ primary )x 0+ (prop _secondary) /o
+ (prop _short _ tertiary + prop _license + prop _ master) x2

For the secondary indicator (average wages), we include the net results at farm
level, to account for the non-salaried employees:

At farm level : wage = Tumover*(%net result +%Wages)/ annual work unit

At farm level : wage = Turnover * %wages / annual work unit

Generational Change

Generational change performance at each j” stage of the supply chain is captured
the percentage ratio between the number of employees in the 15-35 age bracket and
the number of employees in the 45-65 age range:

EMP. ...
GC, (%):&.100
’ EMP,

45+65;j

where EMP, _ ; is the share of employees aged between x and y at level j of the
value chain.
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Gender Equality

This indicator corresponds to SAFA indicator S 4.2.1. and draws on the methodology
and — to some extent — data for the calculation of the UNDP Human Development
Index (HDI), and its component gender inequality indicator (GII) (UNDP 2018).
Because it relies on geometric means, the indicator cannot be calculated whenever
0% occurs for one of the primary variables. Following the indications in UNDP
(2018), a minimum value of 0.1% (or 0.001) is employed instead. This composite
indicator relies on the following primary variables: gender-based share of employees
with an upper secondary education (if available), gender-based share of employees,
and gender-based share of entrepreneurship.
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Cereal and Bakery Sector
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Introduction

In this chapter, we explore whether organic products (soft wheat, flour and bread)
produced in France perform better than their conventional references across the
three sustainability pillars. We first describe the characteristics of the organic chain
in France, in particular its organization and governance, as well as the technical
specifications of the FQS. Then, we discuss the sustainability performance of the
case study.

The Cereals Sector

Cereals are the main staple food for billions of humans and animals throughout the
world. The world’s annual production is around 2.6 billion tons of cereals, of which
400 million tons are traded (FAO 2016). Half of arable lands, i.e. 706 million hect-
ares, are used to produce cereals. Wheat is one of the major crops produced, together
with rice and maize. The European Union is the major wheat producing region in
the world (Tray 2014). The United States, Argentina, Brazil, Ukraine, Russia,
Australia, Canada and France are the main exporters of cereals.

The European Union produces 300 million tons of cereals: 45% of soft wheat,
20% of corn and barley, and other cereals such as triticale, oat, rye or durum wheat
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in much smaller quantities (Eurostat 2018). Half of the European Union farms pro-
duce cereals, which demonstrates the importance of cereals production in Europe.

France produces 53.8 million tons of cereals: 52% of soft wheat, followed by 20%
of barley and 15% of corn (Passion Céréales 2017). The production is mostly located
in a few specialized regions: Nouvelle Aquitaine, Grand-Est and Hauts de France
representing 40% of the national production. France is the first European producer
and exporter of soft wheat, with 27.9 million tons produced between 2016 and 2017,!
representing around 20% of the EU wheat production (Eurostat 2018). About 40% of
the French soft wheat production was exported in 2016 (Passion Céréales 2017).
Other major wheat producers in Europe are Germany, Ukraine and Russia.

The soft wheat market has two main outlets: human food (58%) and animal feed
(34%). In 2016, 4.7 million tons of soft wheat were processed into 4.1 million tons
of flour. French mills use almost exclusively (96.8%) soft wheat produced in France.
The remaining 3.2% (170,000 tons) is imported from European countries (mainly
from Germany and Bulgaria). 97.8% of the flour produced is used for human food,
and especially (63%) in the bread-making industry (Passion Céréales 2017).

Organic soft wheat represents only 0.26% of total soft wheat production in
France. In 2016, 90 thousand tons of organic soft wheat grains have been produced
in France and, according to experts, 50 thousand tons of organic grains have been
imported.? Imports of organic soft wheat grains represent about 35% of the total
organic grain volumes and, according to experts, comes mainly from Germany,
Romania and Spain. Forty percent of organic soft wheat is used for human food and
60% for animal feed (Agence Bio 2013). According to experts of the organic mill
industry, about 110,000 tons of organic flour have been produced in 2016, both from
organic soft wheat cultivated in France and imported. About 9% of organic flour is
imported (Natura-Sciences 2018) and 7% is exported (ANMF 2016). Half of the
flour is then used in industrial or traditional bakery to produce bread, the rest is used
in the biscuit industry or directly sold in bags (Agence Bio 2013). For this reason,
this case study focuses also further downstream, down to the bread production.

Development of the Organic Sector in France: Drivers
and Challenges

From 1985, the French government recognized organic farming as an “agriculture
that doesn’t use chemical products and synthetic pesticides”. European Union in
1991 has adopted the first EU regulation on organic productions. More recently in

Yields for 2016/2017 were particularly low as there has been a long period of drought in the
country. Over the last years, the average soft wheat production is about 37 million tons (Passion
Céréales 2017).

2Updated figures for 2018 indicate about 100 thousand tons of organic soft wheat produced in
France, and about 180-200 thousand tons of organic soft wheat milled, namely 80-100 thousand
tons of imported soft wheat (i.e. 40-50% of the total organic grain volumes) (Pelletier 2019).
These values point a rise in the demand for organic flour based products greater to the rise in the
organic soft wheat volumes produced.
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Fig. 1 Trends in organic farming in France. (Source: Agence Bio 2016)

the food sector, the European Union has unified the technical specifications of
organic farming (n°834/2007 June 2007; n°889/2008 September 2008; n° 848/2018
May 2018). The cornerstone of technical specifications in vegetal productions such
as organic wheat flour is the absence of chemical inputs and genetically modified
organisms.

In 2016 in France, organic farming employed 118,000 people in 32,000 farms
and 1.54 million hectares are certified or about to be certified (Fig. 1) (Agence Bio
2016). Between 2015 and 2016 the number of farms producing organic cereals
raised by 17%, the surface in conversion raised by 54% and the production of
organic cereals raised by 20%. The area producing organic cereals increased by
20% between 2015 and 2016, illustrating the dynamism of the sector. However, the
organic cereals sector remains small as it covers 266,000 ha, representing only 3%
of the area used for cereals (Agence Bio 2017).

The development of the organic industry and in particular of the organic soft
wheat sector in France benefits from drivers, mainly economic ones, but faces chal-
lenges, mainly technical ones.

On the one hand, better economic perspectives are a strong driver for farmers to
move from conventional to organic systems. Organic farming is growing particularly
fast since 2015, after new European subsidies from the Common Agricultural Policy
(CAP) supporting organic farming were introduced. French farmers can receive
CAP payments during 5 years for converting to organic farming,? and during another

3 Although only 2 years, from the beginning of the conversion and the sowing date, are needed to
convert from conventional to organic wheat production.
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5 years for maintaining organic farming.* These subsidies are intended to cover
some of the extra costs and yield losses caused by the conversion into organic farm-
ing. There are also market incentives to move to organic farming. As indicated in
section “Economic Indicators”, French farmers sell organic soft wheat grains at a
146% price premium. Organic farmers get on average 5.43 €/kg produced, against
3.47 €/kg in the conventional sector. The growth in demand for organic food prod-
ucts provides market opportunities for the stakeholders of the organic supply chain.
Indeed, 82% of French consumers trust the organic label, 26% of them want to
consume more organic food and 85% of them think that it is important to develop
organic farming (Agence Bio 2016).

On the other hand, the development of the organic soft wheat sector in France is
limited mainly by technical issues, and to a smaller extent by consumers’ behavior.
First, low yields in organic soft wheat production combined by a limited certified
area results in grain shortage and the necessity to rely on imports to meet the French
demand. The average yield of organic wheat was 2.3 tons per hectare versus 7.6 tons
per hectare for conventional wheat between 2013 and 2015 (France Agrimer 2016;
Agreste 2013, 2014, 2015). Part of this discrepancy is explained by the location of
organic farmers, who tend to be located on poorer soils. Indeed, looking at a single
region, the yield difference is lower (e.g. 47% in Occitanie region). The rest of the
explanation largely lies in the restrictions imposed by the technical specifications on
fertilizer and pesticides use. Furthermore, the protein content is lower in organic
grains than in conventional grains. Again, the most likely reason is the restriction
imposed by the technical specifications on nitrogen inputs. Given that protein con-
tent is the main criterion used to evaluate the quality of the grains and the baking
quality of the flour, a low protein content could be an obstacle to the valuation of
organic flour in the bakery industry. Farmers have the choice between multiple vari-
eties of soft wheat on a scale from higher protein rates to better productivity. Thus,
they make a balanced choice between quality and productivity. The additional com-
pensation for quality seems too low to offset the earnings forgone due to lower
productivity, therefore quantity is better paid than quality on a hectare basis (Robin
2017). Both the quantity and the quality of organic soft wheat is reported as a chal-
lenge and forces millers to stretch their collection basin and even to import a sub-
stantial part of the feedstock.

Available levers to increase yields in organic farming are weak (Robin 2017).
However, changing cultivation techniques and wheat varieties may help increase
yields or the grain quality. Furthermore, organic breeding can help the development
of organic soft wheat production (Divo 2018; Robin 2017). Indeed, feeding animals
with temporary pasture allows to increase soil fertility, and therefore protein content
in following wheat. In addition, monogastric animals eat protein crops: they can be
used as a relay in rotation in organic farming before soft wheat crop.

*In France, since 2017, maintenance payments are no more funded by the EU but can be founded
by regions, on a voluntary basis.
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Second, consumers’ interest in organic products does not always translate into a
purchasing habit: 90% of French consumers have eaten at least one organic product
these past 12 months but only 16% of them eat organic products daily. Another chal-
lenge to the development of the organic market is that the price for organic products,
which is usually higher than the price for conventional products, is deemed too high
for 88% of non-organic consumers. Last but not least, consumers are more inter-
ested in organic products such as fruits and vegetables than in soft wheat-based
products (Agence Bio 2016).

Technical Specifications

Specifications are proposed by the National Committee for Organic Farming, orga-
nized by the INAO and thus part of the Ministry of agriculture. It details practices
allowed or not under the organic certification. Table 1 summarizes the technical
specifications for organic soft wheat production. First, seeds have to come from
organic farming or, with derogation, be conventional seeds without chemicals.
Some practices are formally forbidden: use of chemicals, phytosanitary products,
hydroponic culture, and Genetically Modified Organisms (GMO). Concerning soil
fertilization, specifications foster practices that preserve the organic matter and bio-
diversity of soils. Moreover, crop rotation is advised, integrating leguminous plants
and spreading of manure. Organic inputs and conventional manure can be used to
complete the needs of crops. The fight against pest of culture, illness and weeds
relies on natural methods like mechanic or thermic weeding, crop rotation or protec-
tion of natural predators of insects. Some natural products can be used if needed
(for example, copper sulfate or copper hydroxide) but are limited in quantity per
time unit. Those products are in any case very seldom used on cereals. Finally, farm-
ers have to maintain a book of production, to keep any document that justify the
necessity to use inputs, and to keep track of documents from suppliers.

Table 1 Technical specifications for organic soft wheat production

Step/materials Allowed Forbidden

Seeds Seeds from organic farming Seeds with chemicals
Conventional seeds without chemicals

Fertilization Practices preserving biodiversity of soil Mineral inputs
Crop rotation Chemicals
Organic inputs

Protection Mechanic weeding Chemicals
Thermic weeding Phytosanitary products
Crop rotation GMO

Natural predators

Administrative duties | Keep track of documents (book of production)
Source: Ecocert (2015)
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Further downstream of the supply chain, the use of organic ingredients is required
in the processing of flour and then bread. Only organic grains can be used to pro-
duce organic flour. There is no specification related to the origin of the grains. Either
stone grinders or cylinder mills can be used in the production process of organic
flour. To be labeled as “organic”, products have to contain 95% of ingredients of
agricultural origin that are organic. The remaining 5% have to be included in a list
of products allowed. The list includes allowed additives and processing aids (e.g.
ascorbic acid, lecithin), as well as ingredients of agricultural origin for which
organic production is low or nil (e.g. sesame seeds, yeast). In the bread production,
the share of 95% is with respect to flour only, and do not concern water or salt that
are not of agricultural origin. The flour used (and the bran, when appropriate) has to
be 100% organic, a mix with 95% of organic flour and 5% of conventional flour is
not allowed. Bread makers have to ask for a proof of organic production for the flour
supplied. Moreover, they have to keep separate accounts for their organic produc-
tion, especially for purchases from suppliers.

Description of the Organic Flour and Bread Supply Chain

The flour and bread supply chain is separated into four levels: production (farmers),
processing (millers), collection and storage (mainly grain cooperatives), and distri-
bution including industrial and traditional bakers, as well as supermarkets (Fig. 2).
This case study focuses on the bread-making supply chain using soft wheat flour
from soft wheat grain production. The value chain diagram is simplified and focuses
on the main links between stakeholders of the organic flour and bread supply chain.
For instance, direct links between farmers and bakeries also exist, however these
links entail marginal volumes.

In addition, the inter-branch organization (FNAB) works with all the stakehold-
ers of the supply chain: farmers, cooperatives, millers and bakers. It has a global
view of the supply chain, provides advice to stakeholders, and undertakes lobbying,
development and advertising actions on behalf of the value chain.

Farmers

In 2016 3700 farms have produced 90.3 thousand tons of organic soft wheat, i.e.
0.26% of the wheat grains production (Table 2). Forty percent of conventional soft
wheat is exported (Passion Céréales 2017), while organic soft wheat production
falls short of the demand from the French industry and is not exported.

Forty percent of the organic soft wheat production is used for human food, and
half of the flour is then used in industrial or traditional bakery to produce bread
(Agence Bio 2013). The quality expected by the bread making industry is mainly a
function of the protein rate. The protein rate is expected to be over 11% for organic
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Fig. 2 Value chain diagram for organic flour and bread. (Source: AgenceBio 2017; ANMF 2017,
OPM 2017)

Table 2 Organic and conventional production of soft wheat in France (AgenceBio 2016)

Organic wheat Conventional wheat
Number of farms 3728 73,740
Production of soft wheat grain (in 90.3 27,900
thousand tons)

soft wheat and between 11.5% and 14% for conventional soft wheat (Ethevenot
2017). Wheat lots with lower protein rates can be mixed with lots with higher pro-
tein rates — hard wheat — so that the mix can be used for bread flour. For this reason,
farmers may receive premiums for high protein rates — around 20 euros per percent-
age point in the organic supply chain and around 2 euros per percentage point in the
conventional supply chain (Pelletier 2018). Due to the generally lower protein rates
in organic wheat, lot sorting and subsequent mixings are much more frequent in the
organic supply chain.
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Collection and Storage

During the agricultural season 2011/2012, half of the organic cereal production has
been collected by 48 cooperatives, 23% by 39 traders, 6% by millers, 8% by 10
animal feed manufacturers, and 12% by other industrials (Agence Bio 2013). No
data were available to quantify the direct links from soft wheat producers to
bakeries.

Grain cooperatives tend to become more and more vertically integrated, in par-
ticular in the organic sector. Farmers, collectors and millers are often integrated into
a cooperative structure. Vertical integration usually implies cost reduction. When
millers and farmers are part of the same entity, transaction costs are likely to be
reduced. However, due to the increased bargaining power of large and vertically
integrated structures, this cost reduction may translate in higher margins for coop-
eratives rather than in reduced prices for consumers.

As members of cooperatives are mostly farmers and, in some cases, also millers,
this level has not directly been investigated (except for the foodmiles indicator for
which distances were provided from the collection stage to the milling industry, and
except for the bargaining indicator which analyses cooperatives as farm level).
Indeed, data collection focuses on farmers, millers and retailers, and as such covers
indirectly the collection and storage stage, according to the composition of coopera-
tive structures.

Milling Industry

The milling industry corresponds to the transformation level. There are 416 mills
and 93 of them grind organic soft wheat (partly or in full) (ANMF 2017; Agence
Bio 2016). The milling sector is characterized by a few big companies specialized
in organic flour production and a lot of small companies located throughout the
country. In 2016 90.3 thousand tons of organic soft wheat were ground to produce
68.3 thousand tons of flour, which represents 1.5% of the national production of soft
wheat flour (Pelletier 2017; ANMF 2017).

Bread Making Industry

Although it also entails a transformation from flour to bread, the bread making
industry is considered here as the distribution level, since usually both processing
and distribution of bread takes place at the same location. The organic bread mak-
ing industry, as well as the conventional industry, is composed of industrial and
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traditional bakeries.® Organic production has to be separated, in space (specific
premises) or time (specific hours), from conventional production. Indeed, organic
production requires the use of organic cleaning products. However, a given industry
can process both conventional and organic breads, as long as the line of production
is clearly different. Organic industrial bakeries and traditional bakeries employ
3409 and 1948 people respectively. There are 2459 traditional bakeries that produce
organic bread, some are specialized but most of them are mixed with conventional
bread (OPM 2017). The number of retail points selling organic bread is increasing
as the demand for organic products is growing. Organic bread from industrial bak-
ers is found in regular hypermarkets and supermarkets and in organic supermar-
kets too.

Governance of the FQS

As the organic flour and bread case study does not concern a small geographically
limited area but France as a whole, it is more difficult to provide concrete elements
of governance. For this reason, we will stick to the control of organic products in
France, and elaborate more on the role of cooperatives in the supply chain.

Controls of Organic Production

The governance of the organic label in France implies different steps and involves
various organisms. Regulation for organic agriculture (RCE 834/2007 and 889/2009)
has been introduced by the ministry of agriculture in agreement with the INAO
(National Institute of Quality and Origin).

In order to sell products under the organic label, the producer or processor has to
be controlled by an independent public certifying body approved by the INAO and
recognized by the French accreditation committee (COFRAC) (Agence Bio 2008).
Today there are nine approved certifying bodies providing certification for organic
farming and performing yearly mandatory and unforeseen controls: Ecocert France,
Certipaq bio, Bureau Veritas, Certisud, Certis, Bureau Alpes controles, Qualisud,
Biotek Agriculture, and Eurofins Certification (Agence Bio 2018). The producer or
processor deals with the certifying body of his/her choice and has then to register
his/her activity to the Agence Bio. It takes 2 years in soft wheat production to obtain

SAccording to the collective agreement of the bread making industry, bakeries that produce less
than 5400 quintals of bread yearly, have fewer than 50 employees and rely mainly on direct sale to
final consumers are considered as traditional or artisanal. To the contrary, bakeries that produce
more than 5400 quintals of bread yearly, have more than 20 employees and a baking area larger
than 30 sqm, earn less than 30% of their turnover with retail sale of bread, and produce and sell
unfinished products, such as partially baked or pre-baked bakery wares are considered as
industrial.
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the organic certification: this is a way to guarantee that most of the chemicals from
previous conventional crops have drained away from the topsoil. Any irregularity
has to be corrected, otherwise the certification can be suspended for this activity. If
the offense is serious, products are not allowed to be commercialized under the
organic label.

Role of the Cooperatives

Cooperatives have a key and dominant position in the organic flour and bread sup-
ply chain. They represent central players between farmers and millers, since most
organic grains are collected and stored by cooperatives. In principle, this allows for
a more balanced bargaining power between farmers and other supply chain levels
by limiting the number of entities at production level (see section ‘“Bargaining
Power”). The benefits are redistributed to the farmers who are members of the coop-
erative and each farmer has a voice at the general assembly, no matter the size of
his farm.

However, the vertical integration of cooperatives threatens the bargaining power
of independent millers. As cooperatives grow, they may become a necessary partner
for both level n — 1 (farmers) and n + 1 (millers or bakeries). And even if they do
not become necessary, their vertical integration can create a distortion, as farmers
and millers will be part of the same entity, whereas for independent mills, farmers
are independent suppliers. The second threat perceived by millers is that large coop-
eratives may create more milling capacity than necessary, temporarily driving flour
prices down. And while cooperatives are large and diversified enough to survive a
price shock, independent millers may be driven out of business.

Evaluation of the Sustainability Based on the Indicators

The aim of this section is to assess the sustainability of the French organic soft
wheat sector, comparing the results of the indicators applied to the French conven-
tional soft wheat flour supply chain and to the French organic soft wheat flour sup-
ply chain, using the Strength2Food method (Bellassen et al. 2016). Data come from
published articles and reports and from interviews with stakeholders of the
value chain.

Considering the three pillars of sustainable development, the diagram (Fig. 3)
shows that organic flour and bread are globally more sustainable than their refer-
ences. The comparison shows that organic flour and bread perform better on most of
the economic, social and environmental indicators explored by the Strength2Food
project. This case study performs worse only on the exported share, the local multi-
plier and the water footprint.
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Fig. 3 Sustainability performance (Each indicator is expressed as the difference between the FQS
and its reference product. For environmental indicators for which lower is better, the opposite of
the difference is displayed (e.g. +20% when the carbon footprint is 20% lower)) of French organic
flour and bread (supply chain averages)

Economic Indicators

There is a price premium at each level of the value chain: 146% at farm level, 19%
at milling level and 56% at bakery level (Table 3). This means that intermediaries
and consumers at all levels of the value chain perceive the organic label as more
valuable. The much lower premium at milling level than at farm level is somewhat
surprising and may put the profitability of millers at risk. At farm level, given that
long agronomic rotations are necessary in organic farms, this high premium may
however be partly offset by lower premiums on other crops than wheat.

At farm level, both the gross value added and operating margin are higher for
organic production. The weight of intermediate consumption is very high for con-
ventional flour. Subsidies lead to an increased difference between organic and con-
ventional cereal farmers. Indeed, farmers receive additional subsidies for organic
farming.
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Table 3 Economic results for organic and conventional flour and bread production

‘ FQS Reference Difference
Price (€ kg™)
Farm level 0.37 0.15 +146 %
Processing level 0.51 0.43 +19%
Retail level 5.43 3.47 +56 %
Gross value-added (% of turnover)
Farm level 729 58.3 +25%
Processing level 24.6 26.4 —7%
Gross operating margin (% of turnover)
Farm level 107.1 82 +31%
Processing level 11.8 7.4 +60%
Net result (% of turnover)
Processing level ‘ 9.0 ‘ 3.1 ‘ +190 %

At processing level, due to a higher percentage of intermediate consumption for
FQS product, the gross value added is smaller for this product than for reference
product. The other profitability indicators are rather weak, but more favorable for
the FQS product than for the standard product.

The export shares have been rebuilt and aggregated along the supply chain
(wheat, flour and bread). The conventional chain relies more heavily on exports
(50%) than the organic chain (16%).

The local multiplier effect of organic flour is 23% lower than its conventional
reference: each euro of turnover for organic flour triggers 65 cents of respending in
the same administrative region versus 1.15 euros for the reference. The main driver
of this difference is the location of wheat producers: only 33% are within the same
region as the mill in the organic case, versus 85% for the reference. This relates to
the overall shortage of organic wheat producers in France as a whole. Under the
hypothesis that wheat grain originates from outside the local area, the local multi-
plier would reduce to 1.3 for both the organic product and the conventional one.

Environmental Indicators

The three environmental indicators computed are the carbon footprint, the food
miles and the water footprint. These indicators have many variables in common
such as yield and input amounts for carbon and water.

Carbon Footprint

The carbon footprint (without transport) of organic bread is 34% lower than the
reference (162 vs 246 kgCO,e ton of bread™"). The difference in per hectare emis-
sions is even higher, mainly due to the absence of mineral fertilizers, but the much
higher yield of conventional wheat (4 vs 7.6 tons ha™!) partly offsets this benefit.
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On a per hectare basis, the difference would likely be even higher if one accounts
for emissions at rotation level, which must include low-carbon legumes in the case
of organic wheat. These results are consistent with Meisterling et al. (2009) which
also finds a better carbon footprint for organic flour. Note that the carbon footprint
we find for conventional bread is almost equal to the value reported by Meisterling
et al. (2009) and slightly lower than Espinoza-Orias et al. (2011).

Food Miles

Over the entire supply chain, from farms to distribution units (or actually often from
cooperatives to distribution units), organic products (soft wheat, flour and bread)
travel 11% shorter distances (1964 vs 2214 t.km t~!) and release 10% less emissions
(109 vs 121 kg COse t7!) than conventional products (Table 4). This difference is
mainly driven by the smaller share of exports of the FQS (16% vs 50%) that implies
shorter distances and less emissions than for the reference product. However, the
larger share of imports of raw products (cereals) (35% vs 3%) and the larger catch-
ment area of mills handling organic soft wheat (340 km vs 50 km) offset part of the
benefits (although not all), as they contribute to add kilometers and emissions to the
bill. The distribution level, from millers to bread-makers (P1-D1), concentrates
most of the kilometers embedded in the product and most of the emissions gener-
ated for transportation along the value chain (i.e. more than 60% for the organic
chain and up to 95% for the conventional chain).

Regarding foodmiles indicators, we can conclude that organic bread is more sus-
tainable than its reference in terms of distance traveled (—11%) and emissions
released at the transportation stage (—10%).

Water Footprint
The grey water footprint — water pollution by nitrates — is 17% higher for organic

bread than for conventional bread (Table 5). Indeed, although organic wheat requires
less nitrogen (no mineral fertilizers and 100 kgN/ha from organic sources versus a

Table 4 Food miles for organic and conventional flour and bread production

‘ FQS Reference Difference

Distance traveled (ton.km ton™")

Processing level 676 115 +488%
Retail level 1288 2099 -39%
Value chain 1964 2214 —-11%
Carbon emissions related to the transportation stage (kg CO,e ton™")

Processing level 36 8 +350%
Retail level 73 113 —35%
Value chain 109 121 —-10%
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Table 5 Water footprint for organic and conventional flour and bread production

‘ FQS ‘ Reference ‘ Difference
Green water footprint (total water consumption) (m? kg™")
Farm level 10.633 10336 | +88%
Grey water footprint (water pollution) (m? kg=")
Farm level 10231 10.197 +17%
Blue water footprint (surface and ground water consumption) (m* kg™")
Farm level 0.012 0.043 —72%
Processing level 0.064 0.064 0%
Overall 0.94 0.64 +47%

total of 161 kgN/ha for the reference), its lower yield more than offsets this benefit
when the indicator is expressed on a per ton basis. However, one may consider that
for water pollution, the indicator expressed on a per hectare basis is more relevant,
in which case organic flour outperforms its reference by 48%.

As for the blue water footprint — use of surface and ground water, the bulk of it
is generated by the production of fertilizers and pesticides — which mostly occurs in
the conventional case — and at baking stage which requires the same amount of
water in both value chains. Hence the overall 30% lower value is driven by
organic bread.

The green water footprint — use of rainwater by the crop — mainly stems from the
difference in yield and is not very relevant in most of France where rainwater scar-
city is not an issue.

Social Indicators

The social indicators computed are distributed into four components: employment,
bargaining power, educational level and gender equality.

Employment

The allocation of labour to production is higher for organic products than for their
non-organic references (Table 6). At the farm level, it takes 4 hours of work to pro-
duce a ton of cereals when the reference product requires only 3 hours. The differ-
ence (+65%) clearly indicates that the organic product generates more jobs than the
reference system. The organic sector employs more people at the processing level
(+120%). It takes 6 hours to produce one ton of organic flour compared to 3 hours
for conventional flour. The relative difference is of the same order for retail level,
but with greater absolute difference since the sale of one ton of processed products
requires 141 hours of work compared to 66 hours for conventional products.
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Table 6 Employment for organic and conventional flour and bread production

‘ FQS Reference Difference
Labour-to-production ratio (AWU.t™")
Farm level 0.002 0.001 +65 %
Processing level 0.004 0.002 +120%
Retail level 0.078 0.037 +114%
Turnover-to-labour ratio (€. AWU™)
Farm level 158,095 105,181 +50%
Processing level 142,623 264,179 —46 %
Retail level 59,362 60,498 —2%

The turnover-to-labour ratio indicator provides an insight into labour productiv-
ity. The average turnover per employee is 50% higher in organic farms than in con-
ventional ones. The productivity ratios are better for non-organic firms at the
processing and retail levels, with a greater difference for processing. These differ-
ences are mostly due to the farms/firms structure (organic millers have smaller
structures than conventional ones and thus benefit less from economies of scale), the
technical specification of the product (the higher difficulty to find feedstock and the
necessity to sort and assemble lots based on their protein content require more
labour in the organic chain (see section “Farmers’)) and for a part to the geographi-
cal conditions (the supply basin of organic soft wheat is large and dispersed, which
generates longer distances traveled to address the market demand).

Bargaining Power

The bargaining power is very evenly distributed among levels in both value chains
(Table 7), although one can witness a small advantage of the farm level of wheat
producers over other levels. By way of contrast, distribution (mostly industrial and
craft bakeries) suffers from the weakest position. Discrepancies in bargaining power
may be explained by the fact that retail level counts a very high number of
independent bakeries in comparison with processing level (flour mills) and farm
level (grain coops), although no market leader clearly emerges at the latter level.
Indeed, half of the organic production is collected by 48 grain cooperatives. The
advantage of cooperatives over other levels may also be explained by their capacity
to mobilize highly specialized resources (wheat not easily replaceable by foreign
wheat), and is reinforced by their vertical integration. Cooperatives often integrate
the farming, collector and miller levels. This is particularly visible in the organic
sector because the shortage of organic wheat compared with flour demand rein-
forces the bargaining power of farming level. However, vertical integration is not
considered in this indicator, as it concerns a limited number of stakeholders.

There is no difference between organic and conventional chains as regards bar-
gaining power. Indeed, the organization of these value chains is similar: both
include producers level as cooperatives, both have less millers than bakeries and



64 C. Juge et al.

Table 7 Bargaining power for organic and conventional flour and bread

‘ FQS Reference Difference
Bargaining power
Farm level 0.67 0.67 0%
Processing level 0.56 0.56 0%
Retail level 0.38 0.38 0%
Bargaining power distribution
Value chain 10.024 10.024 0%

more millers than cooperatives. The lower price premium of organic at miller level
is therefore not obviously linked to a lower bargaining power although again, verti-
cal integration may blur an existing lower bargaining power at miller level.

Educational Attainment

This education level indicator is close to 0 if the majority of workers have a primary
education level and approaches 1 as the level of education increases: it is slightly in
favour of organic production at farm level (Table 8). This is explained by a higher
proportion of staff who have reached an upper education degree (probably short
tertiary diplomas rather than bachelors or masters): 50% compared to 42% among
conventional producers. At the same time, the share of primary education is a bit
higher in organic farms (28% versus 24%). However, this result has to be tempered
by the data: these different values come from a small sample of producers, which
may not be representative. On the other hand, the reference takes into account only
farmers under 50 years with a higher educational attainment than the global popula-
tion of farmers. According to this, the difference between organic and reference
likely remains meaningful.

Similarly, wages — which include the revenues of self-employed farmers at farm
level — are higher for organic farmers than for conventional farmers in the soft wheat
industry. The idea that a higher educational attainment leads to higher wages is
therefore confirmed in this study.

Generational Change and Gender Equality

Regarding generational change and gender equality, the organic supply chain was
compared to the conventional supply chain from the farming to the retail stage.
However, due to data availability in the organic chain, results can only be compared
at farm level.

At the farm level, organic soft wheat production appears to be more sustainable
than the conventional one (Table 9), both in terms of Generational Change (33% vs
25%) and Gender Inequality (0.18 vs 0.30). However, because the generational
change indicator is much smaller than 100%, the farm stages of both supply chains
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Table 8 Educational attainment for organic and conventional flour and bread

‘ FQS ‘ Reference ‘ Difference
Educational attainment
Farm level 1061 10.58 | +6%
Wage level (€/AWU™')
Farm level 122,639 19382 +141%

appear somewhat endangered in their sustainability prospects due to a rather limited
employment of 15-35-year-old, compared to 45-65-year-old. Moreover, what
drives the difference regarding the gender inequality is the higher level of female
entrepreneurship at the farm stage of the organic supply chain, compared to the
conventional one.

At the processing stage, there is less age imbalance in the reference value chain
although the indicator remains lower than 100%.

The retail stage seems very well poised in terms of sustainability because the
generational change indicator is much larger than 100% (i.e. allowing for genera-
tional renewal) and the gender inequality indicator is very close to O (i.e. absence of
inequality). The very small value of the gender inequality indicator is driven by
employment being 50% male and 50% female as well as by very similar gender-
based educational achievements by the workforce. A marked difference in gender-
based ownership of retailing firms is the only source of inequality.

Overall, the supply chain for conventional flour and bread is sustainable in terms
of generational change (108%), but only because the retail stage largely allows for
generational renewal.

Limits of the Study

The results are to be nuanced due to the data collection and the limited actors inter-
viewed. Only three organic millers (representing 23% of the total organic flour pro-
duction in France) and one conventional miller (which represents 2.79% of the total
conventional flour production in France) have been interviewed. Furthermore, data
sources are often heterogeneous in sample size and collection method: for example,
the price of flour in the conventional sector is robustly collected by FranceAgrimer
while its organic counterpart relies on three interviews.

Another limit is the difficulty (almost impossibility) to measure the conviction of
actors. Our proxy for this, educational attainment, is not deemed relevant by organic
stakeholders who report that the educational attainment of their employees is of
lower importance than the fact that they share a common “vision” of the values
implied by organic production.

Last but not least, it would have been interesting to account for impacts on soil
quality, on use of renewable resources and on biodiversity in this case study. Indeed,
organic farming is expected to limit soil degradation and loss of biodiversity.
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Table 9 Generational change and gender equality for organic flour and bread

‘ FQS Reference Difference
Generational change (%)
Farm level 33 25 +32%
Processing level - 61 -
Retail level - 239 -
Value chain - 108
Gender inequality (%)
Farm level 0.18 0.30 —40%
Retail level - 0.09 -

The environmental indicators investigated in this project are not exhaustive and set
aside aspects that are crucial when considering organic farming and processing —
and that even justify the very existence of the organic industry.

Conclusion

This chapter aims to assess the sustainability of the French organic soft wheat sup-
ply chain, in comparison with the conventional soft wheat chain. This study is based
on a literature survey and on interviews with key stakeholders of the supply chain.

The results show that the organic chain is globally more sustainable than its ref-
erence as regards the economic, social and environmental aspects investigated here.
From an economic point of view, the organic system is more profitable. Each level
of the organic supply chain exhibits higher benefits, price premium, than the con-
ventional chain. However, at farm level, given that long agronomic rotations are
necessary in organic farms, this high premium may be partly offset by lower premi-
ums on other crops than wheat. From a social point of view, results show that the
organic chain creates more jobs at both farm and processing levels, as more labour
is required to produce a given final unit, a ton of wheat or a ton of flour. From an
environmental point of view, the carbon footprint and the foodmiles indicate that the
organic flour and bread supply chain performs better than the conventional chain.
Regarding water pollution, the conventional chain outperforms the organic chain on
a per ton basis thanks to higher yields, but the merit is reversed on a per hectare
basis, justifying the subsidies for organic farms around water catchments. Last but
not least, other environmental aspects are not assessed in this study (biodiversity,
use of non-renewable resources, soils, pesticides in water, etc) and are expected to
perform better in organic than in conventional farming.
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Organic Pasta in Poland

Edward Majewski and Agata Malak-Rawlikowska

Development of the Polish Organic Food Market

Polish Regulations and Institutions for Organic Production

Organic production in Poland is regulated by the Organic Farming Act of 25 June
2009 (Official Journal. No 116; 975) and implementing regulations of the Minister
of Agriculture and Rural Development. The Act is based on the EU Council
Regulation (EC) No 834/2007 of 28 June 2007 (EU OJ L 189 of 20.07.2007) con-
cerning organic production and labelling of organic products. Implementation of
this Council regulation was laid down in the Commission Regulation No 889/2008
of 5 September 2008 (EU OJ L 250 of 18.9.2008) and No 1235/2008 of 8§ December
2008 with later amendments.

In Poland, as in most other EU countries, the system of organic production certi-
fication is based on private certifying organizations that are accredited by the Polish
Centre for Accreditation supervised by the designated authorities. In the Polish sys-
tem these are public institutions: The Ministry of Agriculture and Rural
Development — which authorizes certification bodies to carry out inspections and
issue and revoke certificates of conformity in organic farming, and Agricultural and
Food Quality Inspection (GIJHARS) — which supervises certification bodies and
compliance with standards of organic production. In this function GIJHARS coop-
erates with the following institutions:

e Office of Competition and Consumer Protection — the trading of live or unpro-
cessed agricultural products and processed agricultural products intended for
human consumption;
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e Veterinary Inspection — feed for animals;

* Main Inspectorate of Plant Health and Seed Inspection —vegetative propagating
material and seeds for cultivation;

* Polish Centre for Accreditation — accreditation of certification bodies.

Under this umbrella in 2018 there were 12 certification organizations in Poland
authorized by the Minister of Agriculture and Rural Development to carry out
inspections and issue and revoke certificates of organic farming.

Government Support

Since Poland joined the European Union in May 2004, Polish organic farmers have
received a per hectare subsidy for organic farming under the European Union’s
Rural Development Programs. However, in 1998 the Polish government had already
introduced subsidies compensating the costs of organic farm inspections, and per
hectare payments for organic crops during the two-year period of conversion to
organic production (Kociszewski 2010).

Production

In 2017, there were 21,400 organic producers including 20,257 organic farms, both
certified and under conversion. Compared to the year 2004 the number of producers
has increased over five times (GIJHARS 2005, GIJHARS 2011, GIJHARS 2011b—
2018). The average organic farm size in Poland (about 24 hectares) is almost twice
as large as the national average for the farming sector.

The area of organic agricultural production in Poland accounted for 5.2% of the
organically farmed land in the EU28 in 2015 (Kobuszynska 2017). The total organi-
cally farmed area amounted to 494,978.66 ha in 2017 (GIJHARS 2018) which
accounted for about 3.4% of total cultivated land in Poland. The share of land fully
converted into organic farming was 77.4% of total organic agricultural land in
Poland.

According to GIJHARS, in 2016 the vast majority of farms were specialized in
crop production (83.2%). In 2016, almost 58% of the land was allocated to fodder
crops (including permanent grassland). Cereals accounted for 18.9% of the land,
while fruits 9.7% and vegetables 6.6% (GIJHARS 2017). The production of organic
grains in 2016 amounted to 173 thousand tons and has been growing steadily.

The food processing industry is a significant factor in the functioning of organic
farming in Poland (Pilarczyk and Nestorowicz 2014; Kociszewski 2010). In 2017,
there were 795 certificated processing plants in Poland. Their number has doubled
since 2013, and was 14 times larger than in 2004. Most of the total number of
organic processing plants operating in 2016 (720 processors), were involved in fruit
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and vegetable processing (31.1%), and products from milling grains (17.6%). Fewer
processors dealt with meat (6%); coffee and tea (4.9%) and milk (4.9%). About
30.8% of processing plants produced other food products, such as spices, beverages,
cocoa, chocolate and confectionery, ready meals (GIJHARS 2017).

The Market

Characteristic features of the organic food market in Poland are its significant dis-
persion and the mismatch between the location of production and location of the
market demand. Most of the organic food consumers willing to pay a premium price
are located in large cities, where personal income and awareness of the advantages
of organic food are greater.

On the production side there are many relatively small organic farms scattered
across the country, often located in remote areas distant from the main markets. For
this reason, supply chains for organic food are underdeveloped in Poland, which
impinges on the development of the organic farming sector, despite a steady increase
of the number of organic farms. Due to this, part of the organic production goes to
consumers through the same sales channels as conventional food (without a price
premium) especially in the case of animal products (Grzybowska — Brzezinska
2008). Wholesale organic food is dominated by small-scale wholesalers, mainly
regional companies and only few operating nationally (Zuba 2012). Only farmers
located relatively close to the large markets can effectively use short supply chan-
nels. This results in the relatively weak bargaining power of organic farmers on the
Polish market, as well as intermediaries capturing large shares of the operating
margins.

At the retail level, organic food in Poland is being sold at specialized grocery
stores (e.g. shops with natural, or so-called “healthy” food), stands on traditional
marketplaces and directly by farmers. However, there is growing involvement of
hypermarket chains, supermarkets and delicatessen chains in the sale of organic
food. There are also wholesalers like Organic Health, Organic Planet, Vita, who
participate in the supply chain not only as intermediaries but they may also have
their own retail outlets in shopping malls.

The demand for organic food is slowly, but rather steadily, growing in Poland
due to the changing behaviour of the increasing numbers of better-off consumers.
The reasons for the growing interest of consumers in organic food may be the pro-
motion of healthy lifestyles (mainly by mass media and in the Internet), as well as
higher incomes, which make value-added products more affordable. To some extent
demand for organic food is determined by beliefs about the wholesomeness of these
products, and to a much lesser extent by environmental awareness, much lower in
Polish society compared to other EU countries (Eurobarometer 2017).

Consumer behaviour is strongly driven by economic factors. The relatively low
income of the majority of Polish consumers and the higher price of organic products
compared to conventional food are limiting factors. The majority of consumers that
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face household budget constraints are unwilling to pay noticeably higher prices
(Healy and Figurska 2013; Kobuszynska 2017).

Nevertheless, the Polish market for organic products is perceived as still growing
largely thanks to the increase in supply from subsidized production, but also the
greater demand from the growing number of organic food consumers. Improving
existing distribution channels, reducing costs of delivery to the marketplace and
increased “visibility”” and accessibility of organic food become essential factors in
the development of organic farming in Poland. It is expected that there will be an
increase in the domestic product range due to the increasing number of processors
and better organization of the supply chain. Fresh products will become more
widely available and the sales of organic fresh production will increase (Vaclavik
and Szeremeta 2008; Kilcher et al. 2011).

The organic pasta value chain, which is the object of the case study, may be con-
sidered an exceptional example of the successful cooperation of a group of wheat
farmers with a pasta producer, who integrates levels in the supply chain.

Organic Pasta Value Chain

Value Chain and Its Components

The chain of organic pasta may be considered an Integrated Supply Chain co-
ordinated by Mieczyslaw Babalski, President of the “Bio-Babalscy” company and
at the same time an organic farmer. The chain is an example of the very successful
integration process that was the outcome of strong organizational and financial syn-
ergy. Cooperation within the chain is largely based on mutual trust and friendly
relations between farmers (grains suppliers) and the processor. Figure 1 presents the
organic pasta value chain.
Within the chain the key functions are integrated:

e Breeding of rare (even ancient) varieties of wheat on Babalski’s farm. Seeds
produced at his farm are distributed to other organic cereals growers, who supply
the processing company with grains;

e Milling and pasta production;

e Distribution of pasta, with a growing share of own sales channels (wholesale,
farm shop, internet deliveries to wholesalers and to final consumers).

U3 represents the organic farmers The study has been conducted on a sample of
14 organic farms, members of the EKOLAN association (Association of Organic
Producers in Cuiavia and Pomerania, http://eko-lan.pl/) ! and suppliers of the “Bio

'The Association has about 100 members, mostly farmers certified as organic producers. The main
aim of the Association is to promote organic farming and its products.
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Upstream levels
Farmers/Producers of organic wheat - EKOLAN

Bio Babalscy - organic pasta producer/grain processing

Processing levels

1

Bio Babalscy - wholesale and retail distribution

[

Downstream levels _

Retail stores - internet shops: organic stores; supermarkets

—

Fig. 1 Organic pasta value chain
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Fig. 2 Geographical location of farmers and the processor on a map of the region

Babalscy” pasta processing company. All farms in the chain are certified as organic
by the Agrobiotest.?

Farms are located in Brodnica County. Figure 2 shows their geographical distri-
bution on the map of the region. The average size of the farms in the sample is
19.37 ha, which is an above average farm size for Poland (10.56 ha in 2016) and
also in kujawsko-pomorskie voivodship (15.51 ha). All farms can be classified as
mixed: with cereals and animal production, cereals and vegetables, and with all
these categories of products.

Farmers supply the processor with grains, mainly different varieties of wheat
(spelt, einkorn wheat, emmer wheat, spring wheat), and supply other cereals (rye,
oats, barley) in smaller quantities. Thanks to Babalski’s passion and enthusiasm in

2 Agrobiotest certificate: PL-EKO-07-90001.
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Fig. 3 The organic pasta producer “Bio Babalscy”. (Source: https://biobabalscy.shoparena.pl
[access: 18.08.2017].)

propagating ancient wheat varieties, the specific feature of this supply chain is the
breeding of rare varieties to produce grains that are the basis for the processing into
flour and pasta. Most of the seeds used by EKOLAN farmers are provided by
Babalski who cooperates closely with the Gene Bank at the Institute of Cultivation
and Acclimatization of Plants in Radzikéw, as well as with individual breeders from
some European countries (Greece, Austria, Germany). Starting several years ago
with small quantities, up to 100 grains, Babalski reproduced enough seeds to allow
for a steady supply of cereals to his processing company. Each year on the plots on
Babalski’s farm in Pokrzydowo (see the map) about 70 old species and varieties of
cereals are cultivated. The best species and varieties are promoted. A hundred seeds
are enough to cover one hectare of land after 57 years of reproduction, and can be
supplied to other farmers for reproduction.

The P1 level refers to processing — the organic pasta producer The company
“Bio Babalscy” was established in 1985 and produces different kinds of organic
flour and pasta (Fig. 3). The mission of the “Bio Babalscy” company is to “provide
high quality organic food to the consumers. Healthy, tasty and in harmony with
nature!”.?

Aleksandra and Mieczystaw Babalski (photograph above) are the pioneers of
organic farming in Poland. Today, they are the most well-known producers of
organic food in Poland as well as in the European ecological farming community.
Mieczystaw Babalski inherited the farm which was run by his ancestors — his grand-
father and then his father. At the beginning of the 80s Babalski decided to cultivate
the land using ecological methods, based on his experience on organic farms in
Switzerland, Austria and Germany.

Babalski started farming on an area of 9 hectares of agricultural land. After con-
version, his farm was certified by the Agro Bio Test Certification Body (PL EKO 07
90001) as the first certified organic farm in Poland. In 1991, a plant for pasta pro-
duction was built, which operates alongside the farm.

3Bio Babalscy: O Firmie, https://biobabalscy.shoparena.pl/o-firmie [access: 18.08.2017].
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The main product is a wholegrain pasta, which is made from grains ground only
once. The flour used for making pasta at “Bio Babalscy”, unlike standard flour,
contains remnants of shells and peels which provide healthy fiber. Most of the prod-
ucts are manufactured using ancient, and rich in health-promoting ingredients, well
suited to ecological cultivation cereal species, such as spelt, flatfish and samarium.

Babalski is a small scale pasta producer who uses rather simple, traditional and
labour intensive technologies. Initially, pasta was produced on an old-fashioned
Swiss machine. A number of old, second-hand machines are still used for process-
ing grains and making pasta.

In total, over 400 tons of grains are processed annually, and the annual sales of
end products amounts to about 250 tons. In addition to pasta, wholemeal flour, bran,
and even spelt coffee are produced. The processing company’s products are also
certified as organic.*

Despite a growing interest in their products, the owners are unwilling to increase
the scale of production because they believe that mass production would lead to
losing control over some processes, what may result in a loss of quality. At present,
the factory is a reminiscent of a plant in which the most of the work is done by
hand.’

The D1 level refers to wholesale and retail distribution, which in this instance
is carried out by the same pasta producer “Bio Babalscy”

In 2016, about 60% of pasta and related products were sold to wholesalers, and
32% to end consumers through the online shop. The remaining amount was sold
directly to consumers from the farm shop (5%) and exported (3%), mainly to EU
countries (UK, Germany, France, Greece and Norway) delivered in small packages
mainly for individual Internet orders. The company is increasingly developing their
online sales [www.biobabalscy.shoparena.pl] managed by Aleksandra Babalska. In
the year 2018 direct Internet sales doubled to about 60% of total sales. This distribu-
tion channel is gaining popularity among consumers and is also more profitable for
the producer.

Products sold to wholesalers are further distributed to small food stores, mainly
those specialized in organic foods. Some wholesalers also run their own online
stores offering organic products [e.g. www.tobio.pl, www.ekosfera24.pl, www.
biosklep.com.pl, www.ponature.pl].

Wholegrain pasta with Bio Babalscy brand, especially that made of spelt wheat,
can cost 50% more than conventional pasta. Nevertheless, the number of consumers
who believe in the quality of Bio Babalscy products is growing, assuring good pros-
pects for the future of the company and the entire integrated supply chain.

* Agrobiotest certificate: PL-EKO-07-04194.

SFrom the interview with Mieczystaw Babalski for Biokurier in article “Wizyta w Wytwdrni
Makaronu BIO — odwiedzamy pionierow ekorolnictwa,, from 19.03.2015 avaliable online: http://
biokurier.pl/jedzenie/wizyta-w-wytworni-makaronu-bio-odwiedzamy-pionierow-ekorolnictwa/.
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In 2010, Babalski’s farm won the competition for Best Ecological Farm in the
category Ecology and Environment (first provincially and later nationally). The
company is a member of the Regional Network called “Dziedzictwo Kulinarne
Kujawy i Pomorze” [ “Culinary Heritage of Kujawy and Pomerania”] and since
2012, has been engaged in the activities of the Association for Old Varieties and
Breeds, and the Cuiavia and Pomerania Association of Ecological Producers
EKOLAN. The organic farm and processing plant Bio Babalscy have about two
thousand visitors every year. The visitors are groups of young people, students,
farmers and consumers from all over Poland and also from abroad — who want to see
and learn how to successfully run a model eco-farm.°

Bargaining Power of Farmers and Intermediaries

For several reasons EKOLAN farmers have a unique relationship with the pasta
producer. Babalski is an authority in his field being a pioneer of organic farming in
Poland, and respected for his expert knowledge of ecological production methods.
He is also a trustworthy businessman. Babalski supplies seeds and advice to farm-
ers; always offers his suppliers a good price for grains, and all the support they may
require. For this reason the relationship between farmers and suppliers of grains to
the Bio Babalscy company, and the processor (Babalski) may be described as a
close partnership rather than a buyer — seller relationship. Hence, both parties have
almost equal bargaining power due to all partners in the chain being mindful of each
others’ interests.

Farm survey results show that the opinion of farmers of their relationship with
the Bio Babalscy company is almost “enthusiastic”. Farmers appreciate assured
payments and the good prices offered by the processor, but also the possibilities of
the sale of large quantities of produce. Farmers declare that they “simply” like to
sell to this channel.

Organic Pasta Quality Attributes and Technical Specifications

In the Table 1 the key technical specifications of the Organic Pasta value chain are
presented.

®Farma  Zdrowia:  http://organicmarket.pl/pionierzy-ekologicznych-upraw-zboz/,  [access:
18.09.2017].
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Table 1 Technical specifications of the organic pasta value chain

Territory

Geographical | Region of Brodnica, located in the Middle-North part of Poland in kujawsko-
area pomorskie voivodship (see Fig. 2)

Varieties/ Cereals cultivated for “Bio Babalscy” are mainly old varieties of wheat,

breeds including ancient triticum monococcum (“samopsza” in Polish), emmer wheat,

triticum spelt, flatfish which are no longer grown in conventional production

Farming practices

Fertilization In organic production, the use of mineral fertilizers is forbidden. Fields are
fertilized organically with the use of manure from cattle and hens as well as
green manure from the intercrops

Plant health Weeds are usually suppressed by manual treatment; the use of herbicides is not
allowed. This also applies to the use of other chemical pesticides

Field Typical for cultivation of cereals

operations

Other Most of the seeds of old wheat varieties are provided by the processor
(Babalski)

Processing

Processing The three main stages of processing:

stages Purifying (cleaning) and sorting grains (including removing husk from some

types of wheat);

Milling into flour

Processing into pasta (includes drying and packaging)

Leftovers from cleaning grains are used as feed for animals

Transportation | Organic grains are usually transported from U3 to P1 level in small vehicles:
trucks (up to 5 tonnes), vans and tractors. Transportation from P1 to D1 and D2
is done mainly by courier companies that use vans (for shorter distances) and
large trucks for long distance transport

Source: own elaboration

Sustainability Assessment of the Bio Babalscy Organic Pasta
Value Chain

In order to estimate the sustainability of the organic pasta chain the specific meth-
odology of Strength2Food (Bellassen et al. 2016) was applied. For benchmarking
purposes, conventionally produced pasta was used as the counterpart. At the farm
level the counterpart was the set of model conventional farms with the same system
of production as our organic farm case-study, but assuming conventional production
methods, including mineral fertilization and the use of pesticides. Additionally, we
used secondary sources from the FADN and the Polish Main Statistical Office.

Comparisons at the processing level are based on data from a conventional pasta
producer who provided the required technical and economic data. We also extracted
some data from secondary sources (Main Statistical Office and market reports). The
key indicators of performances are shown in Fig. 4.
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Fig. 4 Sustainability performance of organic pasta chain
Table 2 Economic sustainability indicators
Short indicator name Chain level FQS Reference Difference %
Price Farm 0.43 0.22 95
Price Processor 1.89 0.50 278
Price Retail 4.28 0.71 503
GVA Farm 73.8 50.1 47
GVA Processor 38.8 139 179
Net result Farm 99.5 57.1 74
Net result Processor 24.3 2.6 835
Export share Processor 3% 13% —69

Economic Sustainability

The indicators of economic performance are presented in Table 2. Price premium
for organic pasta production is high at both farm and processing levels, with values
of 95% and 275% respectively, and reaches 500% at the retail level. The FQS wheat
price (0.43 €/kg) compared with 0.22 €/kg of conventional wheat indicates a high
premium for the organic produce. This premium is relatively high because of the old
varieties of wheat used by the organic pasta producer which tend to have lower
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yields. The close relationship between pasta producer and farmers is unique, and
there is an extra premium for supplying very specific products to the processor.

Profitability indicators are also better for organic pasta compared to conventional
pasta. At the farm level intermediate consumption values are similar in absolute
terms but have a smaller share in the turnover from organic wheat due to the fact that
its price is much higher compared to the price of conventional wheat.

Although wages are higher in the production of organic pasta, higher prices and
subsidies mean greater profitability for organic wheat, regardless of the value of the
economic indicators (GVA, GOM or Net Result).

At the processing level, the high prices offset the additional costs of organic produc-
tion, and profitability is greater for organic pasta both in relative and absolute terms.

As for export share, organic pasta is mainly destined for the national market.
Export share in total production is about 3%. Sixty-seven percent of this share is
exported to EU countries (Germany, UK, Greece, France) and 33% to non-EU part-
ners (USA and Norway). In the case of the conventional pasta company exports are
much higher and account for 13% of production. Export is mainly destined to
Eastern European countries (75%) and China.

Environmental Sustainability

Environmental sustainability was assessed with the use of two indicators: Carbon
footprint (Table 3) and Food Miles (Table 4).

Table 3 Carbon footprint (CFP) indicators

Difference
Indicator Chain level FQS Reference | %
CFP per tonne (kg COeq | Farm 268.79 | 34578 | —=22.27
t~! of wheat)
CFP per tonne (kg CO,eq | Farm + processing 804.17 | 868.23 | -7.38
t~! of pasta)

CFP per tonne (kg CO,eq | Farm + processing + transport | 880.36 | 934.017 | —5.74
t~! of pasta)
CFP per ha (kg CO.eq ha™') | Farm 501.38 | 1004.64 | —-50.09
CFP per ha (kg CO,eq ha™") | Farm + processing 853.79 | 1917.19 | -55.47
CFP per ha (kg CO,eq ha™!) | Farm + processing + transport | 934.697 | 2062.46 | —54.68

Table 4 Green, grey and blue water footprint indicators [m*/kg]

Indicator name Chain level FQS Reference Difference %
Green WF All 1.582 0.764 107.1
Blue WF All 0.012 0.022 —45.5
Grey WF All 0.175 0.273 -35.9
Total water footprint All 1.768 1.059 66.9
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Carbon Footprint

If all sources of GHG emissions are taken into consideration (farm operations — pro-
cessing — transportation) organic pasta generates 5.74% lower emissions per tonne
of the final product compared to the reference. Excluding transport, the carbon foot-
print per tonne of organic pasta is 7% lower than its reference (0.80 and 0.87 tCO,,
ton~! of pasta respectively). Most of this difference is driven by the absence of
mineral fertilizers and pesticides in the cultivation of organic wheat. However, the
lower yield of organic wheat partly offsets these benefits. Processing represents
47% of the emissions of organic pasta. The use of energy per ton of output is higher
in the case of organic pasta, due to a smaller scale of production and the use of tra-
ditional technologies. However, the reference pasta generates higher emissions
because of the greater share of electricity in total energy input, which is coal-based
in Poland. Both products are within the range found in the literature regarding val-
ues of carbon footprint in pasta production: 0.9 (Fritsche and Eberle 2009), 1.3
(Ruini et al. 2013) or 0.5 (Roos et al. 2011) tCO,,, ton™" of pasta. The farm-level
footprint is similar to (R66s et al. 2011) and at the lower end of the range (Ruini
et al. 2013), which can be explained by the relatively low amount of mineral fertil-
izer use.

Differences in the emissions of CO,, per hectare are influenced by the level of
wheat yield, that is 56% higher in conventional production. The other factor is final
product (pasta) to raw product (wheat) ratio, noticeably higher in conventional pro-
duction (76% vs. 57%). Generally, emissions per hectare suggest that the organic
pasta chain is more sustainable in terms of land use. This conclusion may be consid-
ered misleading since much more land is needed in the organic chain to produce the
same amount of pasta as in the reference product. Thus, the emissions per tonne of
pasta are a more appropriate indicator of sustainability. The CFP of organic pasta is
5.74% lower than the reference product.

Food Miles

Over the entire supply chain, from farms producing cereals to distribution (U3-D1),
organic pasta travels 3 times shorter distances, but generates 20% more greenhouse
gas emissions (115 vs 100 kg CO,,) than conventional pasta. The difference in
terms of distances is mainly explained by the shorter journey of FQS pasta on the
domestic market, which concerns most of production (97% for FQS, 87% for the
reference chain). A relatively large amount of conventional pasta is exported (13%
of production), including shipment to China. Despite shorter distances travelled by
organic pasta, in the reference chain mostly heavy goods vehicles, as well as big
containers are used for transportation of large quantities of produce. As a conse-
quence, CO, emissions per unit transported are lower. We may conclude that the
organic pasta chain is more sustainable than its reference in terms of distance trav-
elled, but less sustainable in terms of greenhouse gas emissions released at the trans-
port stage (+18%).
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Green, Grey and Blue Water Footprint

Table 4 reports a summary of the values obtained for the components of the indica-
tor water footprint for organic pasta (FQS) and its reference product. They are pro-
vided as m*kg of product.

The reference product performs better than organic pasta for green water foot-
print. The only drivers that played a role in determining the difference in green
water footprint were the yield and final product ratio that relates wheat to pasta
(0.57 FQS, 0.76 for the reference product). The difference in the value of these two
parameters alone accounts for the differences in the green water footprint in favour
of conventional pasta.

FQS production shows a better performance for grey and blue water footprint.
Although yield is still a factor that tends to increase the water footprint for FQS,
nitrogen-based fertilizers used in breeding conventional wheat increase the grey
water footprint above the level of the FQS. Specifically, it is the surplus of mineral
nitrogen which determines the difference in the grey water footprint. Phosphorus-
based fertilizers are also used in the production of the reference product, but the
literature shows a tendency to focus on nitrogen only in the computation of the grey
water footprint, because it makes comparisons much easier.

However, we also considered phosphorus fertilizers in the LCA approach in the
blue water footprint calculation. Blue water is the water needed to support agricul-
tural production as it is used to produce fertilizers, pesticides, diesel fuel, electricity
and other means of production for agriculture. Since in both production systems
there was no irrigation, it was not considered in the blue water footprint calculation.
Organic pasta performs better than the conventional one in this respect because of
the ban on the use of fertilizers and pesticides in organic production.

Processing requires a relatively low amount of water compared to agriculture. It
accounts for 1% of total water footprint for FQS and 2% for the reference product.

The water required by the reference product in the processing phase is higher
than the amount required by the FQS. This is due to the higher amount of electricity
and fuel (although FQS uses also coal as source of energy) but, above all, to a much
higher water consumption for FQS.

Social Sustainability
Labour Productivity and Educational Attainment

The labour to production ratio (Table 5) is noticeably higher for the entire organic
pasta chain compared to the reference. At the farm level the difference (39%) is due
to lower yields. Organic pasta production is even more labour intensive than con-
ventional (896%) because of the more laborious technologies used in the organic
pasta processing plant.
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Table 5 Labour productivity and educational attainment indicators

Short indicator name Chain level FQS Reference Difference %
Labour to product ratio Farm 0.110 0.079 39

Labour to product ratio Processing 0.055 0.006 896
Turnover to labour ratio Farm 3,784.9 2,802.9 35

Turnover to labour ratio Processing 40,293.0 90,685.7 -56
Educational attainment Farm 0.53 0.53 0
Educational attainment Processing 0.48 0.60 -20

The turnover-to-labour ratio indicator provides more insight into labour produc-
tivity. The average turnover per employee is 35% higher in organic farms. The dif-
ference can be explained by the much higher prices obtained by organic wheat
farmers that contain not only a premium for using ecological farming methods, but
also an incentive for cultivating special, even ancient varieties of wheat. As opposed
to the farm level the productivity at the processing stage is more than twice as high
in the reference processing plant. The difference is due to the large-scale production
of conventional pasta producers and high mechanization of production processes
compared to the almost handmade pasta of organic companies.

Both Putnam (2000) and Halpern (1999) identified education as key to the cre-
ation of social capital and greater educational achievement as an important out-
come. There is no difference in the profile of education levels between producers of
organic flour, at farm level, and those in the conventional sector. The level of educa-
tion is dominated by secondary education (80-84%). In the case of processing, the
level of education is slightly higher in for producers of conventional pasta than
organic and can be explained by the case-specific structure of employment. It can be
different in other companies.

Bargaining Power

Bargaining power (Table 6) is very evenly distributed among levels of the FQS, as
evidenced by the very low value of the bargaining power distribution index (0.01).
However, one may detect a small bargaining power advantage of the downstream
level of pasta processing (P1), at the expense of the upstream level of wheat produc-
tion. Key to this advantage are factors pertaining to the competitive environment at
P1 level, especially the existence of a strong market leader who can hold weight in
potential negotiations. On the other hand, this advantage of the P1 level is partially
offset by the fact that the U3 level can rely on a better position than P1 players in
terms of transaction costs: they mobilize specific resources in their activity, their
contribution is key to the specificity of the end product and they are, on the other
hand, not bound by a long term contract with downstream levels.

However, the bargaining position of the FQS supply chain can be considered
relatively weak. The weakest is at farm level (U3), with the bargaining power scor-
ing 0.40. Although this level may rely on strong transactional factors to sustain their
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Table 6 Bargaining power indicators

Short indicator name Chain level FQS REF Difference %
BP score U3 Farm 0.40 0.10 —325.0
BP score P1 Processing 0.50 0.44 —-12.5
BP score Total 0.90 0.54 —67.6
BPD share U3 Farm 0.45 0.18 —153.5
BPD share P1 Processing 0.55 0.82 32.9
BP distribution Total 0.01 0.42 -97.4
BP score competitiveness Farm 0.25 0.00

BP score competitiveness Processing 0.75 1.00

BP score competitiveness Total 1.00 1.00

BP score transaction costs: Farm 0.78 0.22

BP score transaction costs: Processing 0.67 0.33

BP score transaction costs: Total 1.44 0.56

position, this weakness mainly results from a nil score obtained at both levels for the
institutional factors. This means that the institutional environment is insufficiently
developed for supporting vertical relations within the supply chain. The overall
weakness observed at the supply chain level may indicate that FQS are likely to be
quite weak against major changes affecting the supply chain (entry or exit of actors,
change in the market conditions, etc.). This is very true with reference to the speci-
ficity of relations between farmers and the owner of the processing plant, who may
be seen as a person whose main focus is on achieving his mission, not necessarily
maximizing profits from his business activity.

By way of contrast, bargaining power is very unevenly distributed in the refer-
ence product supply chain. In this case, the supply chain is characterized by strong
domination of the P1 level. Due to the existence of a very weak institutional envi-
ronment (institutional variables have 0 values at both levels), this domination is
mainly explained by the strong competitive position of P1 players: there are signifi-
cantly fewer of them than U3 farmers. Another key factor comes from the domina-
tion of the market leader at the P1 level.

The reference supply chain is also very weak, as evidenced by the very low score
obtained, at the U3 level (0.1). This very low score is due to the existence of a very
weak institutional and competitive environment (the average score of those factors
is 0), combined with a poor performance in terms of transaction costs (average score
of 0.22). This supply chain can therefore be considered highly vulnerable to any
changes likely to negatively affect the chain.

All in all, the organic pasta supply chain can be considered more sustainable than
the conventional one, at least as long as the mutual interest of farmers and the pro-
cessor are a factor ensuring balance in relations between these two stages of the
chain.
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Table 7 Generational change and gender equality indicators [%]

Short indicator name Chain level FQS REF Difference %
Generational change Farm 25 38 —34.2
Generational change Processing 140 100 40.0
Generational change Total 83 69 20.3

Gender equality Farm 0.09 0.85 -89.4
Gender equality Processing 0.10 0.07 42.86
Gender equality Total 0.09 0.46 —80.43

Generational Change Index and Gender Equality Index in Employment

The indicators, that have been calculated for the farming and processing stages
(Table 7), show that there are no significant differences between both supply chains.

The evidence observed suggests that at the farm stage the reference product
appears to be slightly more sustainable than the FQS one regarding the generational
change since the value of the indicator for the FQS is 34% lower. The indicator at
the farm stage is both for organic and conventional pasta much below 100%. This
suggests that both chains may be endangered in their sustainability prospects due to
a high share of 45-65-year-old employees, compared to 15-35-year-old.

At the processing stage, the organic chain is more sustainable than the reference
due to a greater share of young employees. The conventional pasta chain is balanced
in terms of the generational change, considering that the same number of young and
older staff is employed at this stage of the supply chain. Because the value of the
generational change indicator for both chains is greater or equal to 100%, it has a
positive impact on the social sustainability of the processing stage. The overall
score for generational change in both chains (below 100%) indicates a low sustain-
ability level, although slightly higher (20%) in the organic pasta chain.

The gender equality indicator, which accounts for gender differences in entrepre-
neurship and employment levels, at the farm stage is very low for the organic pasta
chain (0.09), suggesting that the reference chain is much more sustainable (0.85). It
should be emphasized however, that the comparison concerns a small sample of
organic farms (14) and the country population of conventional farms as the refer-
ence. All organic farms in the sample were managed by men, whilst in the country
population of conventional farms 20.4% of farm managers were women.

The share of women farm managers in the whole population of organic farms in
Poland is even higher accounting for 26% (GIJHARS 2018). Thus, if the popula-
tions of organic and conventional farms were compared, the difference in the value
of the gender equality indicator would be much smaller.
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RD The Rice Department of Thailand

THB Thailand Baht

TKR Thung Kula Rong-Hai

TRIPS Trade-Related Aspects of Intellectual Property Rights
WTO World Trade Organization

Quality aspects of Khao Hom Mali Thung Kula Rong-Hai

Khao Hom Mali can be literally translated as Jasmine rice. Jasmine rice is one of the
prominent varieties of aromatic rice on the international market. Because however
the term “Jasmine rice” became generic and is used by several countries e.g.
Vietnam, another main rice exporter, the term Hom Mali is currently used instead of
Jasmine rice from Thailand. Under Thailand’s Hom Mali rice standard, two varieties
can be considered Hom Mali rice: Khao Dawk Mali 105 (KDML 105) and RD15.
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RD15 has similar traits to KDML105 but ripens about 2 weeks earlier and has
higher yield potential. Both varieties are non-glutinous, photoperiod sensitive, and
commonly cultivated in Northeast and certain Northern provinces of Thailand.

Hom Mali rice from Thailand has gained a reputation on the international market
for its soft texture, nutty flavor, and naturally rich aroma similar to that of pandanus
leaves. Its low amylose content and low gelatinization temperature contribute to soft
and sticky characteristics which are different from those of Basmati rice, another
well-known aromatic rice from India and Pakistan. Thailand was the market leader
of high quality frangrant rice, and the preference of Thai consumers towards Hom
Mali rice has profoundly shaped the preferences in Southeast Asian countries
(Custodio et al. 2016). Hom Mali rice from Thailand is generally highly desired in
several rice consuming countries, particularly China, Hong Kong, and Singapore,
and in countries such as the U.S., where Asian consumers demand large quantities
of aromatic rice (Goodwin et al. 1996a, b; Suwannaporn and Linnemann 2008;
Suwansri et al. 2002).

The Development of Thung Kula Rong-Hai and How It
Gained a Reputation for Hom Mali Rice Production

The KDML 105 rice variety was created in Chonburi province in 1945, and brought
to Chachoengsao province in Central plain of Thailand for experimental research by
the Rice Department (RD). During 1950-1951, varietal selection continued, and
after trials at several RD research stations throughout the country, KMDL 105 was
certified by the RD in 1959. The Northeastern area, particularly in the TKR area,
was identified as suitable and providing distinct aroma and quality for KDML 105.
After completing the seed exchange project for glutinous rice in 1979, which
encouraged farmers to replace seed they had stored for good quality seed, KDML
105 became widespread in the Northeast area where glutinous rice was traditionally
preferred to non-glutinous rice for household consumption.

The name “Thung Kula Rong-Hai” literally translates into Kula, an ethnic group,
weeping, because when they travelled through this area, they were exhausted by the
heat and dryness, and wept (‘Rong-Hai’ in Thai) because they could not reach the
other side. In 1955, King Bhumibol visited the Northeast area and initiated a
development project focusing on developing the practice of irrigation. In 1981, the
Department of Land Development initiated the development plan for TKR area. The
serious floods in the Northeast region in 1993 left the area of TKR under water for
an extended period of time. As a result, the irrigation plan and the boundary of TKR
area was specified covering a total of 337,230.40 ha extending across five provinces,
namely Roi-Et, Mahasarakam, Surin, Yasothon and Srisaket. Since then several
development projects have been carried out in the TKR area, including collaboration
with the Australian government for irrigation, the development of the Khao Hom
Mali Thung Kula Rong-Hai cluster, large field rice production, and Good Agricultural
Practice (GAP) rice production, for example.
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Causal Link Between Thung Kula Rong-Hai and a Specific
Quality, the Reputation or Other Characteristic of the Khao
Hom Mali PGI

Extrinsic Quality Attribute

The aridity and salinity of the TKR area are the conditions for good aromatic rice
production, but the area also has low soil fertility, and farmers are generally poor
and run small operations, compared to other parts of the country. Like most of the
areas in the Northeast region, where irrigation covers only about 10% of the area for
rice cultivation, TKR agriculture in the main cropping season is rain-fed and rice
cultivation can be carried out only once a year (Office of Agricultural Economics
2017). Severe flooding occurs in the TKR area during the rainy season. Harvesting
takes place in the cold season when the weather is cold and dry, after the end of the
rainy season. Slightly saline soil and the coolness and dryness of the area cause
KDML 105 and RD 15 to produce their typical volatile compound which gives the
aromatic to the rice. The TKR area is known among Thai consumers as the prime
area for high quality Khao Hom Mali production. Yoshihashi et al. (2004) found that
Hom Mali rice produced in the rain-fed area of TKR has a higher concentration of
the volatile compound (2-Acetyl-1-pyrrolime or 2AP) than the same rice produced
in other areas. Furthermore, the knowledge of local farmers contributes to the
quality of Hom Mali rice growing practices. For example, a flooded paddy field
needs to be drained about 10-15 days before harvesting to in order to obtain rice of
good physical quality, with long, slim, clear and sturdy grains and strong aroma.

Specific Rules in Production, Harvesting, Processing
and Packaging That Must Take Place in the Identified
Geographical Area

The whole of the production cycle (sowing, cultivation, harvesting) must take place
in the defined TKR geographical area to ensure that it is conducted entirely under
the geomorphological conditions specific to that area. Harvesting is governed by
special rules which cover the dates, phenological stages and grain moisture to
guarantee the hygiene and safety of the product and complete traceability of the rice
to the region of origin and even, in many cases, to the farmers who have grown it.
The processing and packaging take place in Roi Et, Surin, Sisaket, Mahasarakham,
and Yasothon Provinces, which are the five provinces of the TKR area. This is to
give consumers an effective guarantee of the origin and quality of the rice.
Repackaging is not allowed, in order to minimise possible dilution in the
concentration of the volatile compound, which would undermine its distinctive
aroma, and to prevent any possible contamination or alteration of the product.
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Historical Background

Under the WTO Trade-Related Aspects of Intellectual Property Rights (TRIPS) a GI
product has to be protected in its country of origin before it can be protected in other
WTO member countries. The Geographical Indications Protection Act of Thailand
was passed in 2003. Under this Act, Thung Kula Rong-Hai Khao Hom Mali Rice was
registered on 28 April 2006 (Department of Intellectual Property 2007). The initial
registration allows the processing and packaging in Central plain and in the Northeast
of Thailand where the quality, quantity and traceability control can be managed by
the five provinces of TKR. Before 2008, Thailand was the only country exporting
Jasmine-type rice. Since Vietnam and Cambodia started to export Jasmine-type rice,
the market share of Hom Mali rice from Thailand has fallen. Although Thailand has
used the label “Thai Hom Mali Rice” certified by the Department of Foreign Trade
since 2005, the recognition of high quality Jasmine-type rice was unable to compete
with lower price competitors. In the hope that PGI could provide better recognition
in the international market, Thung Kula Ronghai Khao Hom Mali Rice was submit-
ted for PGI registration to the European Union on November 20, 2008, and registra-
tion announced on June 29, 2010 (Official Journal of the European Union 2010).
However, five countries — Belgium, France, Italy, the Netherlands, and the UK —
objected that Thailand could not use the phrase “Jasmine rice” or “Khao Hom Mali
Rice” given that name had already become generic under TRIPS. They also ques-
tioned whether the rice was packed in the TKR area. As a result, the registration of
Thai GI Thung Kula Rong-Hai Khao Hom Mali Rice was updated on 20 July 2012
to limit processing and packaging to the five provinces of the TKR (Department of
Intellectual Property 2012). Finally, on 11 February 2013, Khao Hom Mali Thung
Kula Rong-Hai was registered as PGI (Official Journal of the European Union 2013).

Territory

Thung Kula Rong-Hai is a large plain in Northeast Thailand, extending across five
provinces, namely RoiEt, Mahasarakam, Surin, Yasothon and Srisaket. It covers a
total of 337,230.40 ha (2,107,690 rai). The geographical area where all operations
take place (sowing, cultivation, harvesting, milling, packaging and labelling) is Roi
Et, Mahasarakam, Surin, Yasothon and Srisaket. The cultivation area (Fig. 1) lies in:

e Thung Kula Rong-Hai in Rei Et province consisting of 157,889.12 ha (986,807
rai) of land in districts (tambons) on the Thung Kula Rong-Hai Plain in Kaset
Wisai, Suwannabhumi, Pratumrat and Phonsai districts and Nong Hee subdistrict.

e Thung Kula Rong-Hai in Surin province consisting of 92,158.88 ha (575,993
rai) of land in districts on the Thung Kula Rong-Hai Plain in 7a Tum and Chumpol
Buri districts.

e Thung Kula Rong-Hai in Sisaket province consisting of 45,920 ha (287,000 rai)
of land in districts on the Thung Kula Rong-Hai Plain in Rasi Salai district and
Silalat subdistrict.
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Fig. 1 Thung Kula Rong-Hai geographical area. (Source: The author. Note: The thicken lines
indicate boundaries of five provinces, and the shaded areas indicate Thung Kula Rong-Hai)

e Thung Kula Rong-Hai in Maharasakham province consisting of 31,022.4 ha
(193,890 rai) of land in districts on the Thung Kula Rong-Hai Plain in
Phayakaphum Pisai district.

* Thung Kula Rong-Hai in Yasothon province consisting of 10,240 ha (64,000
rai) of land in districts on the Thung Kula Rong-Hai Plain in Maha Chanachai
and Kor Wang districts (Table 1).

Table 2 shows the area of production, output and yield of rice cultivation in
2015/2016 (rainy) cropping season. Hom Mali rice accounted for about 42% of total
rice cultivation area of the country. As the data on Hom Mali rice cultivation are not
available at the district level, in the main cropping season in the TKR area, it is
assumed that most of rice cultivation in this area was attributable to Hom Mali rice.
In addition, TKR does not cover all the districts of the five provinces, and not all
subdistricts of 12 districts are considered TKR area. The data in Table 2 may over-
estimate the area and quantity of production but they are the closest information
available. In the 2015/2016 rainy cropping season, rice planted area in TKR area
was about 357 thousand hectares, accounting for less than 4% of total rice area and
production of the country. Almost all the TKR area was used for Hom Mali rice
production. About 866 thousand tons of rice was produced in the TKR area, or less
than approximately 10% of Hom Mali rice production of the country. Table 2 also
shows that Surin and Srisaket provinces have a larger area of Hom Mali rice produc-
tion, but Roi-Et is the largest province producing Hom Mali rice in TKR. Annex I
provides more details of the rice production in five provinces constituting TKR.
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Table 1 Khao Hom Mali Thung Kula Rong-Hai specifications

Territory

Geographical | Thung Kula Rong-Hai covering 337,230.40 ha of five provinces, namely

area Roi-Et, Mahasarakam, Surin, Yasothon and Srisaket.

The growing area covers 9.714% of total area of five provinces. The processing
and packaging area covers 3,471,682.8 ha

Varieties/ KDML 105 and RD 15 rice varieties

breeds

Season Rainy season (main rice cropping season)

Arable farming practices

Other GAP or organic under the rules of Ministry of Agriculture and Cooperatives
standards required by National Bureau of Agricultural Commodity and Food
Standards

Source: Department of Intellectual Property (2012); National Bureau of Agricultural Commodity
and Food Standards (2014); Official Journal of the European Union (2010)

The specification of PGI and Thai GI “Khao Hom Mali Thung Kula Rong-Hai”
does not explicitly require any particular production standards, but states that
production should follow good agricultural practice. The GI rice standards of the
National Bureau of Agricultural Commodity and Food Standards, however, require
that for GI rice products to be certified, growing has to be either certified organic or
certified GAP (National Bureau of Agricultural Commodity and Food Standards
2011). In fact, farmers who produce certified Khao Hom Mali Thung Kula Rong-
Hai are usually members of farmers’ groups or agricultural cooperatives that receive
support from the RD, other public institutions or NGO, in terms of perhaps training
and supply chain management, which enables them to produce organic or GAP rice.

Value Chain

This section discusses the value chain of the certified Khao Hom Mali Thung Kula
Rong-Hai. Although most, if not all, of the farmers in the TKR area produce Hom
Mali rice during the rainy season, the season required for GI certified rice, not all
Hom Mali rice farmers are GI certified. There are two possible reasons. One reason
is that their production does not follow the Code of Practice (COP) of the GI
specifications. The other reason might be because they have not applied for or
cannot afford the certification by an external certification body (CB).! Certified GI
Khao Hom Mali Thung Kula Rong-Hai rice farmers almost always belong to farm-
ers groups such as community enterprises and community rice centers receiving

'Bioagricert is the only certification body authorized to certify PGI products under EU regulations.
In 2017, the cost of annual certification service by certification body was about 1000 euros for a
processor excluding fees for certification of products and the use of certification seal (Bioagricert)
which ranged between 0.3% to 1% of the, and depending on the, turnover of certified exported
products.
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Table 2 Area of Hom Mali rice production in Thung Kula Rong-Hai, 2015/2016 cropping season

Province Harvested area (‘000 ha) Output (‘000 ton)
Whole country

All rice 8,815 24312
Hom Mali rice 3,768 8,783

% Hom Mali rice 0.43 0.36
Yasothon

All rice 198.52 438.81
Hom Mali rice 101.83 230.49
Yasothon_TKR all rice 37.01 9391
%TKR to Hom Mali rice Yasothon 0.36 0.41
%TKR to all rice Yasothon 0.19 0.21
Srisaket

All rice 461.77 1,043.15
Hom Mali rice 422.07 948.99
Sisaket_TKR all rice 42.81 109.14
%TKR to Hom Mali rice Sisaket 0.10 0.12
%TKR to all rice Sisaket 0.09 0.11
Surin

All rice 474.61 1,145.71
Hom Mali rice 468.30 1,129.88
Surin_TKR all rice 85.10 217.42
%TKR to Hom Mali rice Surin 0.18 0.19
%TKR to all rice Surin 0.18 0.19
Maharasakham

All rice 314.04 716.29
Hom Mali rice 157.76 360.00
Makasarakham_TKR all rice 29.96 0.00
%TKR to Hom Mali rice 0.19 0.161
Mahasarakham

%TKR to all rice Mahasarakham 0.10 0.08
Roi Et

All rice 454.62 1,080.71
Hom Mali rice 329.43 774.59
Roi Et_TKR all rice 162.15 388.41
%TKR to Hom Mali rice Roi Et 0.49 0.50
%TKR to all rice Roi Et 0.36 0.36
TKR all rice 357.02 866.93
%TKR to national Hom Mali rice 0.10 0.10
%TKR to national all rice 0.04 0.04

Source: Office of Agricultural Economics (2017)
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Fig. 2 Certified GI Khao Hom Mali Thung Kula Rong-Hai value chain

support from the Department of Intellectual Property or the RD for rice production
standards i.e. GAP. In the past few years, the cost of the GI certification of Khao
Hom Mali Thung Kula Rong-Hai by the certification body was almost entirely
subsidized either by the Department of Intellectual Property or the RD. Out of 46
agricultural cooperatives located in TKR area, only three of them are certified GI
Khao Hom Mali Thung Kula Rong-Hai collectors, and one out of these three is also
certified as a GI Khao Hom Mali Thung Kula Rong-Hai processor (Napasintuwong
2017).

Structure of the Supply Chain

Figure 2 shows the main stakeholders along the value chain of certified Khao Hom
Mali Thung Kula Rong-hai. Information regarding the seeds providers is not
included. Nevertheless, seeds are the only single key input of breeding Khao Hom
Mali Thung Kula Rong-Hai rice. Farmers are required to obtain the seeds from
reliable sources such as the RD Seeds Centers or farmers seeds associations to
ensure that the seeds are of KDML 105 or RD15 varieties.

As of 2017, the certified GI Khao Hom Mali Thung Kula Rong-Hai stakeholders
are as follows:

— 9 farmers’ organizations, 3 of them are also processors (millers) and also whole-
salers/retailers. As noted above, certified GI farmers currently belong to farmers’
organizations. The groups also frequently produce rice seeds themselves, par-
ticularly those that are certified organic. The groups buy registered seeds from
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the RD, commercial seeds, and use them among group members in subsequent
cropping seasons.

— 2 collectors (agricultural cooperatives). They are also wholesalers/retailers but
their processed products are not certified GI. In some cases, they only collect and
transfer rice to other processors. There is no processing at point of sale. This is
because of the wide area of production. There can be a great distance to millers,
so that farmers have no incentives to deliver the paddy. The collector is a point
where quality is controlled on behalf of contracted millers.

— 5 processors or millers (excluding 3 farmers’ organizations engaged in milling)
that are also wholesalers/retailers. One of them is an agricultural cooperative.

Table 3 shows current certified Khao Hom Mali Thung Kula Rong-Hai stake-
holders. At the moment, there are no certified GI farmers who are not also members
of certified farmer’s organizations or certified agricultural cooperatives. These farm-
ers may buy rice seeds from reliable sources, and some of them are also seed pro-
ducers themselves. If farmers’ organizations or agricultural cooperatives received
the GI certification, member farmers generally sell their paddy to the certified farm-
ers’ organizations or agricultural cooperatives. In the past, only the enterprises
which linked member farmers to processors or to marketing and retailing were suc-
cessful suppliers of certified GI. The link from farmers to millers was sometimes
supported by public sector intervention. For example, given that the products met
certain quality and GI standards and farmers could supply a sufficient quantity, the
RD negotiated a paddy price higher than the market price for farmer groups selling
to certified millers. This provides farmers with more incentive, knowing that there
is a market for it, to produce the paddy according to GI standards. When the millers
have agreed the price, farmers deliver the paddy to millers directly or through col-
lectors i.e. agricultural cooperatives who inspect the quality of the paddy and ensure
that the paddy is from certified GI famers, then transfer it directly to millers. The
collector is needed especially if there is a long distance between certified millers
and farmers’ fields.

This link between farmer, collectors (agricultural cooperatives), and millers was
only created in the past few years. Certified GI farmers can also sell directly to the
certified GI millers. These certified GI millers, including Kaset Wisai Agricultural
Cooperative, sell rice for the domestic and international markets. Except for Kaset
Wisai Agricultural Cooperative, other certified GI millers sell on international
markets, but the products they currently sell are not advertised or promoted as PGI
Khao Hom Mali Thung Kula Rong-Hai, but rather as Hom Mali rice in general.
Nevertheless, they segregate Khao Hom Mali from TKR for premium markets. Two
millers that export certified PGI Khao Hom Mali Thung Kula Rong-Hai to
international markets are Poonphol Trading Company and J.P. Rice International
Company. Their main premium rice export markets are Hong Kong and Singapore.

Figure 3 shows the vertical integration of stakeholders along the Khao Hom Mali
Thung Kula Rong-Hai value chain. The number of boxes does not necessarily
represent the number of stakeholders, for example seed producers and exporters, but
possible vertical integration patterns.
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Table 3 Certified GI Khao Hom Mali Thung Kula Rong-Hai, 2016

O. Napasintuwong

Est. no. of
Stakeholder District Province farmers
Farmers’ group Ban Gao Noi rice Phayakaphum | Mahasarakham | 51
community enterprise Pisai
(organic)
Ban Chan Hom Hom Mali | Chumphon Buri | Surin 37
rice group
Ban Bo Kae Hom Mali Chumphon Buri | Surin 21
quality rice producer group
Petch Thung Kula Ronghai | Kaset Wisai Roi Et 17
Hom Mali rice group
Thung Thong group Kaset Wisai Roi Et 44
Saew Noi watershed Suwannabhumi | Roi Et 26
organic rice cultivation
(organic)
Farmers’ group/ Ban Umsaeng rice Rasi Salai Sisaket 1252
collector/processor/ | community enterprise
retailer (organic)
Ban Mayang rice Rasi Salai Sisaket 30
community enterprise
(seed producers)
Nam-Om sustainable Kor Wang Yasothon n/a
agriculture community
enterprise (organic)
Collector Chumphon Buri Chumphon Buri | Surin -
Agricultural Cooperative,
Ltd.
Agricultural and Land Chumphon Buri | Surin -
Reform Chumphon Buri
Cooperative, Ltd.
Processor/ Ying Charoen Ka Khao Phayakaphum | Mahasarakham | —
wholesaler/ retailer | Sarakham Company, Ltd. | Pisai
Kaset Wisai Agricultural | Kaset Wisai Roi Et -
Cooperative, Ltd.
Srisangdao rice mill Suwannabhumi | Roi Et -
Poonphol Trading Muang Surin -
Company, Ltd.
J.P. Rice International Muang Surin -
Company, Ltd.

The Thai certified GI products are sold on the domestic market through various
channels such as local markets, agricultural trade fairs, and local supermarkets.
These products are authorized to use Thai GI symbol (Fig. 4). In addition, if the
stakeholders in all the stages of the value chain are all certified PGI, their products
are authorized to use PGI symbol (Fig. 5). For Hom Mali rice products of coopera-
tives in Roi Et province, the provincial government created the brand “Thung Kula
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1017 (Roi Et means 101) and promotes the products as province specialties, whether
GI or not. As a result, Kaset Wisai Agricultural Cooperative is the only certified GI
miller/wholesaler using a package in gold rather than blue to distinguish its products
from those of other supply chains. Kaset Wisai Agricultural Cooperative also cre-
ated a unique brand “Kerd Boon”, and “TK Farm” is a brand created by Thung Kula
Rong-Hai cluster for Hom Mali rice produced in Thung Kula Rong-Hai area,
whether certified GI or not. Agricultural cooperative products are generally distrib-
uted through the nationwide cooperative network.

For domestic products, several GI certified millers advertise and market products
as certified Thai GI Khao Hom Mali Thung Kula Rong-Hai. Farmer organizations
which are also certified GI processors — namely the Ban Umsaeng rice community
enterprise, Ban Mayang rice community enterprise, and Nam-Om sustainable
agriculture community enterprise —advertise and market their products as certified
Thai GI Khao Hom Mali Thung Kula Rong-Hai. Bang Mayang rice community
enterprise, however, does not have sufficient capacity to operate a milling process
so their products are sold to millers which are not certified GI processors. Their
products are currently marketed under the name of Thung Kula Rong-Hai GI, but do
not display the Thai GI symbol. Although the millers who are certified PGI
processors do not market their products on the international market as Khao Hom
Mali Thung Kula Rong-Hai PGI products, their products sold on the domestic
market use PGI symbol.

The reason that the certified GI production is not exported is that it would have
to be processed and packed in the geographical area. A large volume of rice produced
by certified farmers and certified millers is sold in bulk to exporters located outside
the territory who repackage the rice according the overseas customer requirements.
This means the certified products may not display the GI label. Although the same
rice and processing methods are used for products sold as certified GI on the
domestic market, products for the export market are distributed mainly by exporters
in much smaller volumes than normal Hom Mali rice, which can be sold as Hom
Mali rice or organic Hom Mali rice without GI certification.

Local Production System and Governance

The control system of GI Khao Hom Mali Thung Kula Rong-Hai works at three
different levels: self-control (auto-control), internal control and external control. At
the auto-control level, farmers, processors, and packaging industries follow a Code
of Practice which can be modified by group members. The auto-control system must
be in place for internal control. At the internal control level, the GI committee
appointed by the province authority or internal controllers of the farmers’ organiza-
tions inspect the operations of farmers, processors, and packaging industries which
are under a self-control system. As Thung Kula Rong-Hai covers five provinces,
there is currently no GI committee at province level and internal control is carried
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out within the groups of member farmers. Use of the Thai GI label requires that
producers follow the COP, and have a control system at province or producer level.

At the external control system level, the CB performs GI controls on behalf of
the Department of Intellectual Property. The external control system is required for
PGI products under European Union regulations on quality schemes for agricultural
products and foodstuffs (Official Journal of the European Union 2012). The CB has
to be accredited following the International Organisation for Standardisation (ISO).
The CB currently accredited by the National Bureau of Agricultural Commodity
and Food Standards has received ISO 17065. The Department of Intellectual
Property (DIP) is responsible for the validation of specifications and inspection
methods (production manual) and approving and supervising the CB. The
accreditation bodies include Thai Industrial Standards Institute (TIST) and National
Bureau of Agricultural Commodity and Food Standard (ACES). The accreditation
bodies have the rights to accredit CB according to ISO guide 65 and specific
requirements laid down by DIP.

The certified GI products can be managed under different institutional arrange-
ments which can be vertical or non-vertical. Vertically integrated systems are agri-
cultural cooperatives or farmers’ organizations engaged in activities spanning from
rice production to marketing (orange and grey in Fig. 3). Non-vertically integrated
systems consist of stakeholders who do not necessarily perform all the activities
from seed production to marketing. It is recognized that the roles of agricultural
cooperatives and farmers’ organizations are important in supporting the production
of and quality assurance for GI Khao Hom Mali Thunk Kula Rong-Hai
(Napasintuwong 2017; Ngokkuen and Grote 2011). In the past, when links between
farmers and millers were not supported, the transportation cost of the paddy from
the farm gates to the millers was one of the factors prohibiting the adoption of GI
standards (Ngokkuen and Grote 2011). In non-vertically integrated systems, millers
and/or collectors have an important role in procuring certified GI paddy that matches
with the market demand at a price that millers are willing to pay. Almost all GI
certified millers process not only GI Khao Hom Mali Thung Kula Rong-Hai, but
also Hom Mali rice and sometimes other types. These millers, who almost always
also perform marketing activities, possess market information on the demand for GI
Khao Hom Mali Thung Kula Rong-Hai. They may opt not to concentrate on
developing and marketing GI products, as the market for GI Khao Hom Mali Thung
Kula Rong-Hai is much smaller than non-GI Hom Mali rice, and the incentive for
millers to control and supervise GI rice may not be as strong as if the whole supply
chain was completely integrated.

The quality aspect of Hom Mali rice from Thung Kula Rong-Hai is perceived
mainly through its aroma. This means that all production stages, from seed produc-
tion, requiring for example pure varieties, to farming, requiring local knowledge of
water draining, are essential in maximizing the rice aroma and quality. This is con-
firmed by the study by Changsri et al. (2015) which also finds that plants nutrients,
grain moisture content and drying temperature, as well as milling and storage affect
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the grain quality, aroma and viscosity. Thus, one of the most critical steps in manag-
ing the quality of GI Khao Hom Mali Thung Kula Rong-Hai is farm management.
Strict auto-control and internal control systems in farmers’ organizations or agricul-
tural cooperatives are necessary for delivering the maximum quality of certified GI
products.

Sustainability Analysis

The impacts of geographical indication certification of Khao Hom Mali Thung Kula
Rong-hai can be studied in its economic, environmental, and social dimensions
using the Strength2Food method (Bellassen et al. 2016). This study compares
certified Thai GI or EU PGI Khao Hom Mali Thung Kula Rong-Hai with a reference
product, non-certified Khao Hom Mali Thung Kula Rong-Hai, the same rice
produced in the same geographical area, but not certified either by an internal
control system (for Thai GI) or by an external control system (for EU PGI). The
share of certified product is less than 0.01% of all Hom Mali rice produced in Thung
Kula Rong-Hai area. The results show that GI Khao Hom Mali Thung Kula Rong-
hai has a less damaging impact on the environment. The GI Khao Hom Mali Thung
Kula Rong-hai generally has a better economic impact than the reference product.
Nevertheless, there is currently no export of certified GI Khao Hom Mali Thung
Kula Rong-hai to any part of the world, so the economic impact from the export is
much less than the one of Khao Hom Mali Thung Kula Rong-hai, one of Thailand’s
main export commodities. Overall, the social impacts of GI Khao Hom Mali Thung
Kula Rong-hai are also positive compared to non-certified Khao Hom Mali Thung
Kula Rong-hai, except for the generational change of workers (Fig. 6).

Economic Impact of Certified GI Khao Hom Mali Thung Kula
Rong-Hai

The price premium is sizeable at all the levels of the GI value chain, increasing from
farmers (19%) to millers (61%) and then at the retail level (90%). Concerning
profitability, at farm level costs are similar in absolute terms, but as certified GI
benefits from a higher price, its profitability is significantly higher in relative and
absolute terms. The subsidies for organic production, which accounts for more than
90% of the GI production, increase this difference. At the processing level, costs are
higher for certified GI than for reference products, but in relative terms, they
represent a similar share of turnover, and GI is finally slightly more profitable at the
P1 level.

Concerning exports, certified GI Khao Hom Mali Thung Kula Rong-hai rice is
consumed exclusively on domestic markets, while 17% of non-certified rice is
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Fig. 6 Sustainability diagram of certified GI Khao Hom Mali Thung Kula Rong-hai

exported, to Europe and to the rest of the world. Export volumes are variable, as the
rice market has recently undergone crisis and disequilibrium, and because rice
availability is a key issue in the Thai food security strategy and an important ele-
ment of Thailand’s role in agricultural trade. Before 2007, Thailand was the only
exporter of Hom Mali rice on the world market, but two competitors in the Jasmine-
type rice market, Vietnam and Cambodia, have since emerged. Because rice produc-
tion is subject to several factors, including production risks such as drought, flood,
and export market competition, export has fluctuated.

The local multiplier effect of certified GI Khao Hom Mali Thung Kula Rong-hai
is slightly higher than the one for its reference product: each Thailand Baht (THB)
of turnover for TRK rice generates 1.47 THB of re-spending in the same region,
versus 1.32 THB for the reference product. The main driver of these outcomes is the
location of the rice farms: for both types of rice, all farms are located in the local
area. A sensitivity analysis shows that the amount re-spent by suppliers in the local
area (LM3) without local rice farms, would be lower by 48% for the TRK rice and
by 41% for the non-certified GI Khao Hom Mali Thung Kula Rong-hai. The second
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main driver is the local re-spending of farms: without local suppliers, LM3 would
fall by 21% for the certified GI Khao Hom Mali Thung Kula Rong-hai, and 15% for
the conventional reference product.

Environmental Impact

Food Miles

Regarding food miles, the certified GI Khao Hom Mali Thung Kula Rong-hai sup-
ply chain, dominated by organic rice, is compared to the non-certified GI rice, from
seed production to the retail market. Over the entire supply chain, from rice seeds to
milled rice distribution units (U2-D1), certified Gl rice travels 65% shorter distances
(1100 t.km vs 3000 t.km) and releases 10% fewer emissions (135 vs 145 kg CO, eq)
than conventional rice. This difference is mainly driven by exports. Certified GI rice
is not exported, while 17% of the conventional production is sold abroad. This
drives up distances and emissions for the reference product. The shorter distances
travelled by the non-certified rice at the processing level and on the domestic market
do not fully offset the longer distances travelled by exported non-certified GI rice.
Similar trends explain the differential in emissions generated by transportation.

Howeyver, the benefits of shorter distances for the certified GI Khao Hom Mali
Thung Kula Rong-hai are partly offset by the use of more carbon intensive
transportation modes on the regional market and at the processing level, i.e., light
vehicles, compared to less carbon intensive modes for exports of conventional rice,
i.e., sea transport and heavy goods vehicles. The distribution level (P1-D1)
concentrates most of the distance travelled in the product and more than 75% of
emissions generated for transportation along the value chain. Certified GI Khao
Hom Mali Thung Kula Rong-hai is more sustainable than its reference product in
terms of distance travelled (—65%) and in terms of emissions released at the trans-
portation stage (—10%).

Water Footprint

The values of green water footprint reflect rainwater consumed during the produc-
tion process and refer to the total rainwater evapotranspiration from fields and plant
plus the water incorporated into the harvested crop. They are computed by dividing
rainwater consumed by the yield and multiplying by the final product ratio. The
green water footprint accounts for the biggest share of the indicator. The green
water footprint of the certified GI product is 4.26 m*/kg while that of the reference
product was 5.56 m’/kg. Certified GI Khao Hom Mali Thung Kula Rong-hai
production is characterised by a higher yield (2.81 ton/ha for certified GI and
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2.31 ton/ha for non-certified GI) and a better final product ratio (0.45 for certified
GI and 0.42 for the reference product). It is noted that the blue fraction of the water
footprint, accounting for the consumptive use of fresh surface or groundwater, in the
case of Khao Hom Mali Thung Kula Rong-hai (certified and non-certified) that
pertains to the production of paddy is associated only with overheads, that is water
consumed during the production of diesel and spreading of manure and chemicals.
In both cases, rice production is rainfed and no irrigation is required. For most
crops, irrigation accounts for a large part of the blue water footprint. The blue water
footprint of the certified GI product is 0.004 m3/kg while that of the non-certified
product is 0.008 m*/kg.

As for the grey water footprint which indicates the degree of freshwater pollu-
tion expressed by the volume of water required to dilute pollutants, although the
yield and the final product ratio again make the indicator different across certified
and non-certified products, the bulk of the difference reflects the amount of nitrogen
applied to certified and non-certified GI rice. The majority of GI certified rice is
organic and is assumed to use only organic nitrogen, although in higher amounts
than the reference rice. However, non-certified Gl rice also requires mineral nitrogen
in an amount that is 30 times the amount of organic nitrogen. The grey water
footprint of certified GI product is 0.006 m*kg compared to 0.261 m3/kg of non-
certified product.

For certified GI rice, both the blue and the grey water footprints are negligible in
comparison with the green water footprint. In the case of non-certified GI rice, the
grey water footprint becomes more important. Overall, non-certified GI rice
production consumes more water than the reference product, as shown by the overall
value of the water footprint.

Social Impact of Certified GI Khao Hom Mali Thung Kula
Rong-Hai

Educational Attainment Indicator

The educational attainment indicator, which refers to the highest level of education
that an individual has completed, makes it possible to measure certain components
of social capital indirectly. This indicator is close to O if the majority of workers
have a primary education level and approaches 1 as the level of education increases.
The educational attainment indicator is higher for the certified GI Khao Hom Mali
Thung Kula Rong-hai at farm level, 0.5 versus 0.11. The difference is 350% and can
be explained by the fact that 40% of farmers have tertiary education. This group of
certified farmers are generally more educated and skilled farmers. The difference is
much smaller at the processing level since, given the same technology and labour
requirements for the milling process, many of the certified millers also produce non-
certified products.
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Labour Use Ratio

The labour use ratio, calculated on the basis of output, reflects labour requirements
for a unit of physical output (Just and Pope 2001). The allocation of labour to pro-
duction is higher for Thailand’s certified GI Khao Hom Mali Thung Kula Rong-hai
than for its non-certified reference. At farm level, it takes 304 hours of work to
produce one ton of rice, where the reference product requires only 27 hours. Thus,
at the farm level, the labour to product ratio of certified GI product is 0.169 while
that of the non-certified product is 0.015. The difference (1026%) indicated that the
certified GI products generate more jobs than the reference ones. As more than 90%
of certified GI products are also certified organic and the rest must be certified GAP,
labor input for quality rice is generally higher. For example, hand harvesting is still
practised in certified GI farming, and because organic farming does not use chemi-
cals, weeding also takes up more work hours.

The relative difference is slightly less sizeable at the processing level, since it
takes 1 hour of work to prepare one ton of certified GI rice, but 4 hours for the non-
certified GI rice from TKR. The activities carried out at the milling stage are more
than just those required to operate the machines, so it requires a lot of labour. In fact,
after the paddy is delivered, it has to be weighed, tested for quality, dried and stored.
The milling is not done immediately, but only when an order for the final product
comes in. The labour to product ratio of certified GI product at the processing level
is 0.006 while that of non-certified product is 0.02 implying that the certified GI
product is more labour efficient perhaps due to higher standard such as GMP.

Turnover-to-Labour Ratio Indicator

The turnover-to-labour ratio indicator gives an insight into labour productivity. The
average turnover (profit) per employee is lower for certified GI farmers than for
non-certified GI ones (—89%). But at the processing level, the productivity differ-
ence is positive and sizeable, with a relative difference of 533% in favour of the
certified GI rice. These differences are mostly due to organic vs non-organic farm-
ing practices, milling technology and certified GMP vs non-certified GMP, which
raise the price of the product at the processing level.

Generational Change Indicator

Thailand is experiencing labour shortages and an aging workforce in the agricul-
tural sector. The generational change indicator reflect ratio between younger
employees (age 15-35) to older employees (age 45-65); the higher value of the
indicator suggests that the supply change employs more young workers than older
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ones. The generational change indicator of both supply chains at farm level is very
small, suggesting that both the quality and reference product are seriously endan-
gered in their social sustainability prospects due to the very limited employment of
young compared to older workers. The non-certified Gl rice is slightly more sustain-
able than the certified GI rice at the farm stage, 8% versus 5%, according to this
indicator. This could be because certified rice GI requires more experienced and
skilled farmers, so farming of certified products generally employs many more
older farmers than non-certified farming. The non-certified GI rice is much more
sustainable than the certified Gl rice at the processing level, because the value of the
generational change indicator for non-certified GI rice is more than three times
higher (132% for certified GI product and 502% for non-certified product).

Gender Inequality Indicator

Gender inequalty index expresses the extent of the differece between male and
female achievements in labour market of the supply chains. The higher the gender
inequality index, the more the unequal opportunities are for male and female par-
ticipation in the labour market. Both supply chains are characterised by some of the
highest levels of social sustainability attainable according to the gender inequality
indicator. In fact, at the farm stage of both supply chains there is almost complete
equality in the opportunities for male and female employees and entrepreneurs. The
gender inequality at the farm level of certified GI product is 0.07 while that of non-
certified product is 0.00.

The rice processing stage of both supply chains is characterised by opposite lev-
els of sustainability. The certified GI rice features lower level of gender inequality
implying that the certified GI rice is more socially sustainable than the reference
product, 0.45 versus 0.99, at the processing stage. This higher level of sustainability
is given by similar percentages of secondary education certificates across genders
and female entrepreneurship at the processing stage of the certified GI rice,
compared to the reference product.

Conclusion

Certified GI Khao Hom Mali Thung Kula Rong-hai is one of the first registered
agricultural products under Geographical Indications Protection Act of Thailand,
and is the first rice product registered as PGI outside the European Union.
Competition in the market for jasmine rice is becoming more intense, and the
protected geographical indication is one of the ways the Thai government aims to
differentiate Thai Hom Mali rice from foreign competitors. The name of the GI
product, Khao Hom Mali Thung Kula Rong-hai, had been used long before the
existence of the GI, and the use of the name without certification is not prohibited.
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The only distinction between the certified GI Khao Hom Mali Thung Kula Rong-hai
product and the reference product is the certification label. Given that the share of
the certified GI is less than 0.01% of total Hom Mali rice produced in the same
geographical area, the market for the certified GI product is very small, and none is
currently exported.

The sustainability analysis found that overall the certified GI Khao Hom Mali
Thung Kula Rong-hai product is more sustainable than non-certified one. Key
factors including educational attainment, labour to product ratio, price premium,
profit, and all the environmental indicators show that certified GI jasmine rice is
more sustainable. Exceptions are the generational change, bargaining power, and
export share of certified GI products indicators, which suggest that the performance
of the GI rice is worse in terms of sustainability than that of the non-certified
reference product. Certified products require more experienced and older farmers.
No Gl rice is currently exported. These results suggest that GI certification should
make rice production more sustainable in this poor area of the country. And it should
generate higher income and more employment in the area, thanks to a product being
protected on the international market and thus able to face the competition of pre-
mium quality rice.

Annex I: Hom Mali Rice Production in Thailand, 2015/2016
Rainy Cropping Season

Planted area Harvested area Output (‘000 | Yield
District/Province (‘000 ha) (‘000 ha) ton) (ton/ha)
Whole country
All rice 9,290 8,815 24312 2.758
Hom Mali rice 3,990 3,768 8,783 2.331
% Hom Mali rice 0.429 0.427 0.361
Yasothon
All rice 207.83 198.52 438.81 2.210
Hom Mali rice 106.97 101.83 230.49 2.263
Kor Wang 12.84 12.27 31.59 2.575
Maha Chanachai 25.78 24.75 62.33 2.519
Yasothon_TKR all rice 38.62 37.01 93.91 2.537
%TKR to Hom Mali rice 0.361 0.363 0.407
Yasothon
%TKR to all rice Yasothon 0.186 0.186 0.214
Srisaket
All rice 472.99 461.77 1,043.15 2.259
Hom Mali rice 432.43 422.07 948.99 2.248
Rasi Salai 33.94 33.09 84.79 2.563

(continued)
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Planted area Harvested area Output (‘000 | Yield

District/Province (‘000 ha) (‘000 ha) ton) (ton/ha)

Silalat 9.91 9.72 24.36 2.506

Sisaket_TKR all rice 43.85 42.81 109.14 2.550

%TKR to Hom Mali rice 0.101 0.101 0.115

Sisaket

%TKR to all rice Sisaket 0.093 0.093 0.105

Surin

All rice 493.24 474.61 1,145.71 2414

Hom Mali rice 486.65 468.30 1,129.88 2413

Chumpol Buri 46.38 44.35 111.98 2.525

Ta Tum 43.92 40.75 105.44 2.588

Surin_TKR all rice 90.30 85.10 217.42 2.555

%TKR to Hom Mali rice 0.186 0.182 0.192

Surin

%TKR to all rice Surin 0.183 0.179 0.190

Maharasakham

All rice 335.40 314.04 716.29 2.281

Hom Mali rice 167.90 157.76 360.00 2.282

Phayakaphum Pisai 44.46 29.96 58.04 1.938

Makasarakham_TKR all rice | 44.46 29.96 0.00 1.938

%TKR to Hom Mali rice 0.265 0.190 0.161

Mahasarakham

%TKR to all rice 0.133 0.095 0.081

Mahasarakham

Roi Et

All rice 485.73 454.62 1,080.71 2.377

Hom Mali rice 350.86 329.43 774.59 2.351

Kaset Wisai 65.96 61.46 145.97 2.375

Pratumra 26.79 17.53 41.08 2.344

Suwannabhumi 57.78 55.64 135.28 2431

Phonsai 18.43 17.99 42.62 2.369

Nong Hee 9.54 9.53 23.46 2.463

Roi Et_TKR all rice 178.50 162.15 388.41 2.395

%TKR to Hom Mali rice Roi | 0.509 0.492 0.501

Et

%TKR to all rice Roi Et 0.367 0.357 0.359

TKR all rice 395.73 357.02 866.93 2.395

%TKR to national Hom Mali | 0.099 0.095 0.099

rice

%TKR to national all rice 0.043 0.041 0.036

Source: Office of Agricultural Economics 2017

Note: Hom Mali rice production at district level is not available
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Organic PGI Camargue Rice in France

Lisa Gauvrit and Burkhard Schaer

Introduction

Organic rice currently represents 20% of rice production in Camargue. This sizeable
percentage is closely linked to the historical tradition of producing rice in the delta,
and has been fostered for environmental protection purposes, because of market
driven strategies and corporate positioning as well. This chapter first explores the
conditions which led to starting organic rice cultivation in Camargue. It then presents
the current organization and governance of the supply chain. Lastly, sustainability
is analysed through the Strength2Food project methodology.

Development of Organic Rice in Camargue: Between Market
Strategies and Sustainability Concerns

A Perspective on Starting Producing Organic Rice in Camargue
Camargue, One of the Largest Mediterranean Delta Plains

Covering 178,000 hectares, Camargue is a French natural region located on the
Mediterranean coast, in the departments of Bouches-du-Rhone and Gard, and
formed by the delta of the Rhone (Fig. 1).

Camargue is a wetland hosting a remarkable diversity of animal and plant spe-
cies. It is classified as a biosphere reserve and a regional natural park. For several
centuries, it has been the subject of water control operations and hydraulic
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Fig. 1 Location of Camargue, department of Bouches du Rhone, Southern France. (Source:
Wikipedia, author “Flappieth”)

installations, such that at the beginning of the twentieth century, the river Rhone was
completely contained by its embankments (Mouret and Leclerc 2018).

The Mediterranean climate entails high temperatures and a drying wind over
200 days/year, which is favorable for rice growing in Camargue (Couderc 2013).

The Turbulent History of Rice Production in Camargue

Rice has been cultivated on a large scale in Camargue since the nineteenth century.
The extent of rice-growing areas has fluctuated over time (Bassene et al. 2014),
under the influence of the artificialization of the delta, market forces, ecological
concerns and public policies.

During the first part of the twentieth century, rice cultivation in the delta increased
rapidly from 1000 hectares in 1890 to more than 30,000 hectares in the early 1960s
(Giraud 2008). The increase in rice cultivation in the area was a response to the
salinization, and ensuing sterilisation, of the soils in the basin of the river Rhone.
The latter were brought about by the extensive completion of dykes along the river
in the mid-nineteenth century which was also instrumental to preventing the
previously regular flooding of these farming-intensive areas by the river. Rice was
introduced and required the flooding of rice fields, in crop rotation, by means of
pumping and channelling, with controlled volumes of freshwater. Hence, rice
cultivation prevented further salinization of the soil and desertification of the area
(Mouret and Leclerc 2018). Moreover, after the Second World War, farm subsidies
under the Marshall Plan substantially boosted rice cultivation.

Nevertheless, the creation of the precursor to the EU single market in the 1960s
introduced sharp competition with other EU rice producing regions and particularly
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with Italy, which had very competitive production costs. In the 1980s, economic
conditions were so unfavourable for French rice and the production area fell to less
than 5000 hectares. In the absence of flooding periods, the serious problem of
salinization of soils and ponds reappeared in Camargue. The dramatically lowered
yields in all crop productions threatened the economy of the area and dramatically
disrupted the ecological balance of the region (Delmotte 2012).

In response to this crisis, the French government launched a recovery plan. This
included setting up a technical institute (the Centre Frangais du Riz — French Rice
Center), incentives for better production practices (water management, fertilization
and plant protection) and subsidies for the rehabilitation of infrastructures. This
plan was effective in relaunching rice production, which reached 21,000 hectares in
the early 2010s.

However, in 2013 the decoupling of subsidies from rice production again led to
a downturn and drove rice areas down to 15,000 hectares in 2017. On the remaining
5000 hectares, rice was replaced by other crops, including vegetables such as tomato
and fruits with intensive cropping systems, which are raising the concerns of the
environmental protection organizations.

Finally, in reaction to producer activism and in response to ecological threats
noted by local authorities, subsidies were again recoupled to rice in 2017. But the
instability of the political context and long delays for subsidy payments to farmers
lowered farmers’ interest in rice cultivation in Camargue. It also revealed that a
decline local rice production has wider implications on local employment: significant
rice milling and trading facilities, which also deal with imported rice, could
delocalize if local rice production is no longer sufficient to feed local processing
plants, or fluctuates too much. According to the Rice Syndicate, the rice sector
employs around 2000 people directly and indirectly in the region.

Differentiation Strategies and the Emergence of the Riz de Camargue PGI

The Sud Céréales cooperative has long been the only rice collector in the delta. In
the 1980s, the creation of smaller operations for rice storage or milling marked the
de-concentration of the sector, initiated by producers and local wholesalers. The
aim was to diversify output and develop new market opportunities, in addition to the
core big rice processors dominating the Camargue supply chain (Delmotte 2012;
Quiédeville 2013).

Later in the 1990s, producers initiated collective action in order to differentiate
Camargue rice on quality markets. The coordinated effort of producers in relation
with upstream and downstream levels of the supply chain led to the application for
and recognition of the PGI Camargue Rice in 2000.

In fact, annual domestic rice production in France amounts to between 80,000
and 100,000 tonnes, and consumption and industrial uses exceed 550,000 tonnes.
The difference is imported mainly from Italy and Southeast Asian countries
(Thailand, India, Pakistan, Myanmar, and Cambodia). The competitiveness of
Camargue rice is low, as technical constraints are high (fewer pesticide molecules
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are authorized in France, than in other countries of the world, increasing weed
resistance to herbicides, costly water management infrastructures). In a context of
market competition and unstable political support to farmers, the PGI aims at
emphasizing the link between rice production and the territory, and enhancing the
strong natural and cultural image of Camargue and its attractiveness (Touzard
2018).

PGI production nowadays covers 90% of the hectares planted with rice and 95%
of rice producers in Camargue. All stock keepers and processors in the sector are
members of the PGI chain.

Sector operators report that the PGI has had significant impacts. It has made rice
products better known and has sparked coordination along the supply chain in order
for the product to meet strict specifications (e.g., varieties, technological attributes,
purity of rice, conditioning, monitoring and controls). It also has provided complete
traceability throughout the chain. It has encouraged upstream actors to move away
from a model oriented to satisfying the standard needs of industrial processors, to
embrace a more market and consumer oriented business model. This has included
developing varieties which permit the segmentation of markets to make processors
and rice brands distinguishable.

Nevertheless, only 20% of the final products are labelled as PGI. Although
industrial processors, national rice brands and retailers’ private labels may recognize
that the PGI offers reliable quality control and traceability, they are not all interested
in taking part in the system and prefer to retain their own branding and labelling
strategies. Furthermore, the PGI rice does not enjoy a sizeable price premium on the
market, as the price difference between PGI and non PGI rice is small (see section
“Sustainability Assessment”).

Determinants and Stakeholders of Organic Rice Development in the Delta

Organic production was first introduced by a group of pioneers who started organic
rice cultivation under the recovery plan for rice in the delta in the 1980s (Mouret
et al. 2004). Their main motivation was to adopt more environmentally friendly and
healthier practices on farms.

In the early 1990s, as part of the differentiation strategies described above, a
medium sized rice collector, SARL Thomas, together with producers, converted a
significant part of its business to organic. SARL Thomas aimed to compete with
larger companies by differentiating its position on a high added value market
(Quiédeville 2013). It was followed by the main collector, Sud Céréales, which
started to collect organic rice in response to the availability of the product from
farmers. In 2003, Sud Céréales and SARL Thomas created a joint entity, Biosud,
with the aim of creating and optimizing the supply chain for all their organic rice
and baby food rice-based products. Other operators now also collect organic rice in
response to market demand, but the revenues from organic rice are negligible as a
share of their business turnover.
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Sustainability concerns have grown in Camargue since the 2010s. Rice yields are
no longer rising in conventional systems, in particular because of weed management
issues (Marnotte and Thomas 2018). On the other hand, the impact of intensive rice
systems is increasingly under scrutiny by nature conservationists, in particular on
water quality in the delta. Rice production systems have improved their water
management practices, but the use of pesticides directly impacts on wetlands, where
water flows converge, and pollution becomes concentrated. That is the main reason
for the interest in organic rice production and other low input rice systems on the
part of territory and nature management institutions. The agronomy institute INRA
has also made significant research efforts in organic rice through several projects
since the 2000s, in order to create technical and scientific reference bases.

Evolution of Organic Rice Production in Camargue

Since 2013, organic production has doubled. Experts interviewed report that numer-
ous factors have favoured this evolution (Table 1).

Firstly, market demand for organic rice is strong, at the national and European
levels. In France, specialized organic brands report a growth of 10—15% per year for
organic rice demand in volume terms, in line with the overall growth of the organic
market.

Rice processors report that in comparison with imported organic rice, Camargue
organic rice has a competitive advantage on the French and North-European
markets. The high quality of the product and its reliable traceability are characteristics
the consumer is willing to pay for. The fact that almost all organic producers are
under the PGI scheme enhances the professional and reliable nature of the supply
chain for downstream operators, according to organic stakeholders. But like
conventional Camargue rice, only approximately 40% of organic rice bears the PGI
label on the market.

Secondly, prices of organic crops, such as wheat, durum wheat, sunflower as well
as rice in rotation in Camargue have reached levels which lead farmers to convert
their land totally or partially to organic. Prices for organic crops in France have in

Table 1 Estimates of the evolution of organic rice production in Camargue from the early 1980s
to 2017

Estimated number of Estimated area Estimated share of total rice area
Period producers (ha) (%)
1978-1993 5 100-200 <0.5
1993-2007 15 400-600 2.5
2013 30 1370 9
2016 48 2000 15
2017 48 3000 20

Source: Expert interviews; Mouret (2018); FranceAgriMer (2018)
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fact been high and stable since 2011, while conventional prices have sharply
decreased since 2012-2013. The organic rice price is more than twice its conventional
counterpart, and price differences were as high as +150% for organic wheat, +119%
for organic corn, and +28% for organic sunflower in 2016 (FranceAgriMer 2017).

Another factor determining the success of organic rice production was the
increasing involvement of the main stakeholders in organic rice processing. In 2015,
SARL Thomas decided to become 100% organic. It also acquired a share of
Biocamargue, another organic rice miller in the area, and invested in a plant
processing rice into galettes (cakes).

Technical Specifications of Organic PGI Rice

Figure 2 presents the main operations in the PGI Riz de Camargue chain.

For organic PGI Riz de Camargue, organic certification introduces mandatory
practices and standards at production and other levels of the chain. Table 2 shows
key technical specifications for organic rice production and processing, and their
implementation in Camargue.

Harvesting

*Harvest of paddyrice in

Rice growing:

* Transfer of the grain to
storage cells

Milling
Paddy rice transformed

by:

Drying
Dehusking (separating

the grain and its first
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(brown rice)

Polishing (semimilled
or whitened rice) by
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*Storage in storage cells
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- o
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Fig. 2 Main operations in the production chain of PGI Camargue rice. (Source: Giraud (2008))
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Table 2 Key technical specifications of organic PGI Camargue rice

Territory

Geographical
area

Camargue (PGI requirement).

Farming requirements and practices

Seeds and
varieties

GMO seeds are prohibited (organic requirement).
Limited set of varieties are allowed.
Common varieties for PGI: Selenio, Manobi, Cigalon for round grain, Ariete,
Arelate or Thaibonnet for long grain.
Common varieties for organic producers:
Long A: Arelate (favourite of organic producers), Ariete, Albatros.
Round rice: Selenio, Manobi, Cigalon.
Red rice: Tam Tam.

Cropping
practices

The PGI scheme publishes precise guidelines for cultivation practices. Organic

production imposes further restrictions:
The use of mineral fertilizers is forbidden. Organic rice producers use organic
fertilizer: pellets composed mainly of dehydrated poultry manure, feather, bone,
fish meal (Bayot 2018) that release nitrogen at different conditions and speed.
Multi-annual crop rotation is an agronomic necessity in organic agriculture.
Rice producers in Camargue mostly cultivate rice once in a 5 years rotation,
including at least 2 years of alfalfa. Two consecutive years of rice is hard to
manage because of the occurrence of weeds.
The use of chemical pesticides is forbidden. Weed populations are mainly
controlled through high density seeding, late preparation of soils, water
management that minimizes dry periods, long rotations, more marginally
hand weeding and duck breeding in rice fields.

Storage, proces

sing and conditioning

Type of Organic PGI Riz de Camargue can be brown, semi-milled, or white. Parboiled

preparation rice exists in conventional PGI but not in organic.

Storage Organic rice must be stored separately from conventional rice. Systematic
cleaning of contact materials is required handling organic and conventional rice.

Process No chemical products can be used in storage and processing (organic

requirement).

Quality requirements for the product

Product
specifications

PGI quality controls include criteria on:

Rate of foreign material.

Rate of broken grains, non-processed grains (% of paddy and cargo rice in

the final product).

Form and characteristics of grains: e.g., regularity, maturation, colour,

humidity rate.
Although the official organic supervision focuses on implementation and checks
on accounting books, organic millers carry out further supplementary controls
from field to intermediaries with producers, in order to guarantee the
implementation of organic requirements. Soil and plant analysis are employed
to search for pesticide residues, heavy metals, GMO, mycotoxins, and bacteria.
Baby food supplementary requirements refer to the absence of arsenic in rice.

Traceability

Both PGI and organic chains require full traceability along the chain, tracing
particularly raw materials, including weighing of by-products and dusts.

Governance

Union or
Committee

No specific organization was created by organic rice producers. Nevertheless,
today they all are members of the PGI, managed and defended by the Syndicate
of rice growers (Syndicat Francais du Riz).
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Description of the Organic Rice Value Chain in Camargue

Organic Rice Supply Chain in Camargue

Figure 3 shows the supply chain of organic rice in Camargue in 2017.

Ul: Suppliers of Organic Inputs

There are two main upstream operators engaged in the supply of organic inputs for
rice in Camargue, both privately owned and both mixed (i.e., conventional and
organic). The first is closely involved in the development of the organic rice supply
chain in Camargue, as it holds shares in Biosud (commercial structure described in
parts 1.1.4 and 3.1.5), and is involved in the monitoring and control of organic
production practices, on behalf of the main organic miller in Camargue. The second
one also collects rice from different producers.

2 suppliers
U1 Crop input organic seeds and inputs
production
48 producers (2017) 70
u3 Producers 3 000 ha in organic (approx 20% of rice surfaces in Camargue)
approx. 14 000 tons organic rice
I | |
v ) 2 4
P1 Collectors,
Forers one “100% organic” PGI one mixed organic/conven-
collector-miller-conditioner tional PGI collector-miller-
conditioner

P2 Rice millers

+ 1 trading branch // ¢

+ 1 processing and condi-
3 Processors tioning branch /

Processors
!
Distributors,
DL | s i Traders, brands
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Mass retailers, specialized organic chains and
D2 Retailers shops, vendors (rice under national brands or Export Out of Home
private labels)

v v I
I Consumer |

Fig.3 Value chain of organic rice in Camargue, 2017. (Source: Ecozept-expert interviews, Mouret
(2018); FranceAgriMer (2018))
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U3: Organic Rice Farmers

There is a variety of rice farmers in Camargue: approximately one third are organic
farmers with about 30% of their land in rice, and the rest are crop farmers who have
partially or totally converted their land to organic. Across the farming sector in
Camargue, the size of farms is very varied, ranging from less than 50 hectares to big
farms of more than 300 hectares (Delmotte 2012). They devote between 20% and
100% of farmland to organic production.

Weed management is the main constraint faced by organic rice producers in
Camargue. Unlike conventional producers, organic farmers cannot use chemicals
for weed control. When they develop long rotations (ex: 1 year rice/l year
wheat/3 years alfalfa), organic rice yields are comparable to conventional ones
(5-6 t/ha). But for a second consecutive year of rice in the rotation, yields fall
sharply. It is thus very difficult to develop organic systems on lowlands, where it is
necessary to grow rice frequently to prevent salinization.

Neither of these limitations have prevented organic rice from expanding rapidly
in the past few years, and today output is approximately 14,000 tons and accounts
for 20% of rice surfaces in Camargue.

P1 and P2: Rice Collectors, Storers and Millers

There are currently 8 PGI rice collectors in Camargue, including 1 cooperative.
They collect other crops planted in the rotation: wheat, durum wheat, barley,
sorghum, triticale, sunflower, as well as rice. Two of them are involved in organic
rice collection and storage, and in 2018 a third one was due entering the organic
sector.

These firms collect rice at the field gate, and sometimes harvest it. Very few
farmers currently store rice on farm.

The main organic collector (more than 70% of organic rice volumes) is also
storekeeper, miller and packer, and works exclusively with organic rice from
Camargue. Currently, requirements of this enterprise go beyond the official organic
certification requirements. It organizes supplementary technical visits, controls and
plant analysis to appear trustworthy to the final consumer. Furthermore, 100% of its
organic rice is also PGI. These strict requirements comprise a vector for technical
exchange and progressive improvement in organic production methods, in a context
where organic rice producers have largely been left to themselves improving cultural
practices. Research programs led by INRA have also contributed to a better
knowledge of organic rice systems in the past decade.

Organic rice storage and milling requires specific handling and know-how. For
the storage of organic grains, for which the use of chemicals is prohibited, a process
of cooling and a high level of grain cleaning are necessary, which requires accurate
and reliable equipment. It also requires a specific organization of processes which
foresee de-husking at the end of the milling process.
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Moreover, organic millers deliver multiple finished rice categories in small vol-
umes (e.g., semi-milled, white, scarified, red rice) and to high-requirements mar-
kets, such as baby food. This high segmentation requires systematic cleaning of the
equipment after processing each category.

Yet, parboiling has not been applied to organic rice, pre-cooked organic rice from
Camargue may be sold on the market in the near future because of the operation of
a new organic miller.

P3: Conditioners and Processors

Organic rice (packed white/semi-complete/complete rice) consumed on the market
is mainly milled in Camargue, under organic national brand labels or organic retailer
private labels.

The main organic miller has developed a conditioning plant in Camargue capable
of dealing with the big bags traded by one of its subsidiaries as well as the 250 g
packs sold by its other subsidiary. Hence, the organic chain is more localized than
the conventional one, for which the lion share of output is packed and labelled in
other regions or countries by large industrial companies. The main milling factory
in Arles closed 15 years ago (see local multiplier in section “Sustainability
Assessment”). This is a crucial issue for conventional operators who would like to
gain leadership in the last steps of the value chain.

A processing plant for organic rice belonging to the main organic miller in
Camargue makes rice cakes.

Other processors source their rice in Camargue. These include major European
or multinational companies in the baby food market, French and German organic
national brands that incorporate organic rice in their recipes and big industrial
processing groups such as Soufflet and Panzani/Ebro.

D1 and D2: Wholesale and Retail

Wholesale of organic rice is mainly carried out by specialized organic wholesalers,
when the rice is not directly purchased by conventional retailers and organic retail
chains. One major organic French wholesaler is involved in the value chain of
organic Camargue rice: it co-owns the processing facility for rice packaging and
cake processing with the Camargue organic miller.

Direct sale at farm level (final products) remains rare, although it is more fre-
quent in the organic than in conventional sector (Giraud 2008; interview with French
Rice Syndicate member).



Organic PGI Camargue Rice in France 121

Consumers

The main developments on the European consumer rice market in recent decades
have been the use of technological specifications for cooking and the growth of
aromatic rice (Basmati, Thai). Sector operators report that organic consumers are
motivated by the natural nutritional quality of rice. This explains why organic rice
is more diversified (semi-refined, wholegrain, scarified, black, pink...) than the
conventional one, which is mainly white.

The PGI label is in proportion more present on organic rice products (40% of
consumption rice volumes sold) than on conventional products (20%).

For specialized organic brands and retailers, this double labelling strategy makes
it possible to highlight the transparency of the chain in terms of origin and the ethics
of the enterprise working in an area of natural beauty. A differentiation strategy
based on quality is not particularly important for processors while the first concern
of organic firms is to remain credible in maintaining the organic certification.

Governance

Organic producers are not represented in a specific organization. The majority are
only partially converted to organic, and many have converted in the last 5 years.
Almost all however belong to the Syndicat des Riziculteurs de France (French rice
producers syndicate), which is responsible for protecting the interests and promoting
the PGI label. The Ruling Council of the PGI is composed of 40 members, including
30 rice growers. Traders, processors and millers are also members (Giraud 2008;
interview with the president of the syndicate). As the organization managing the
PGI, the Syndicate is in charge of enforcing the code of practice. It provides the link
with local, national and European institutions, and advocates on the crucial issues
affecting rice growers. It also sets and implements the communication strategy of
the PGI. It is possible that the near future will see coordination with other quality
schemes in the region, which would strengthen networks and promotional efforts.
The contribution to the PGI organization amounts to 0.40 euros per ton of rice.

The PGI scheme gives rice growers the ability to act and decide as a group, in a
sector that is dominated by the market power of a few downstream firms in the
product value chain (Giraud 2008). However, rice growers continue to rely mainly
on the traditional marketing channel.

In the organic chain, the number of firms is even smaller, and has fallen from 4
collectors in the 2000s to only 2 today. The group SARL Thomas — Sud Céréales —
Biosud is the agent exerting the most market power in the chain. It is present both
downstream and upstream, as input provider to organic farmers and as collector,
miller, processor and trader. This group has played a decisive role in boosting
organic rice production in Camargue, and developing commercial opportunities in
recent years. It also however represents a high level of vertical integration which
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could limit the bargaining power of producers in the long run (See bargaining power
in section “Sustainability Assessment”).

Sustainability Assessment

Sustainability assessment of organic PGI rice was implemented according to the
specific methodology of Strength2Food (Bellassen et al. 2016). PGI production
nowadays covers 90% of the hectares planted with rice and 95% of rice producers
in Camargue. But in terms of value chain, only 20% of rice volumes are sold as
PGI. Almost 100% organic rice in Camargue is also PGI certified.

As a consequence, the indicators were elaborated using the whole conventional
Camargue rice value chain, as a reference for the economic and the social dimensions.

For environmental indicators, the analysis was based on a comparison between
the organic PGI and the non-organic PGI rice chain (Fig. 4).

Economic Indicators

Organic Camargue rice benefits from a price premium all along the value chain. The
premium is stable from farmers to retailers, at around 130%. It in fact appears to be
higher at processing level (158%), but it was not possible to collect information on
costs at this stage allowing for the calculation of operating margins or profits. At the
processing stage (cleaning and milling), yields are lower for organic rice, but no
precise data could be collected as it is considered strategic data by processors.
Despite these lower yields and the small size of processing units (and thus higher
costs), it is likely that profitability remains similar to the conventional chain at the
processing level. At the rice field level, costs are similar in absolute terms, for both
intermediate consumption and wages. Considering higher prices and considering
slightly higher subsidies for organic rice, profitability is thus higher at the crop
system level: gross operating margin (only for rice production) represents 91% of
turnover for organic farms versus 80% for conventional ones. Moreover, organic
rice production is less dependant on subisidies than conventional systems.

These results at rice field level may nevertheless not be applicable to the whole
farm: if all crops of the rotation are included, price premiums may be lower for
organic vs conventional farms than for the same comparison for the sole rice
production. This is because rice is only counted every 4-5 years in organic farms
against every 1-3 years in conventional ones. Organic alfalfa covers 2—3 years in the
rotation and provides a low margin. Quiédeville (2013) nevertheless confirms that
the advantage of the organic system remains slightly positive at rotation level. Since
2013, the profitability of the other crops in organic rotations has increased sharply
and output like organic wheat and sunflower have fetched high prices. This is likely
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Fig. 4 Sustainability performance of organic rice (supply chain averages). (Each indicator is
expressed as the difference between organic rice and its reference product. For environmental
indicators, for which lower is better, the opposite of the difference is displayed (e.g. +20% when
the carbon footprint is 20% lower)). Data sources for each variable are transparently documented
in the data repository (https://www2.dijon.inra.fr/cesaer/informations/sustainability-indicators/)

to enhance organic comparative profitability at rotation level and to a certain extent
explains the high number of organic conversions in the past years.

Concerning exports, organic rice accounts for a higher share of export to Europe,
twice the conventional one.

The local multiplier effect of Organic PGI Camargue rice is 12% higher than its
reference product: each euro of turnover for Organic PGI Camargue rice generates
€1.29 of re-spending in the same area versus €1.04 for the reference product. (Area
of reference in the LM3 calculation: Gard and Bouches du Rhone departments). The
main driver of this outcome is the location of the rice farms: for the organic product
all the farms are located within the local area; while conventional millers source
only 65% of their rice in the same administrative region. Without local rice farms,
the local multiplier would be 34% lower for organic rice and 25% lower for the
conventional product. The second main driver is the location of suppliers of “other
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inputs and services”: without local suppliers, the local multiplier would be lower by
14% for organic rice, and lower by 18% for conventional rice.

Environmental Indicators
Carbon Footprint

The carbon footprint of organic rice is 16% lower than its reference product (0.86
and 1.03 tCO2e/ton of processed rice respectively). The bulk of the difference is
explained by the lower use of fertilizer in organic rice, and in particular the absence
of mineral fertilizers, which are prohibited by the technical specifications. Both
products are in the lower part of the literature range — 0.66 to 5.69 tCO2e/ton (Clune
et al. 2017; Odegard et al. 2015) — which is explained by flooding which is only
intermittent in Camargue and by the crop-specific estimate of N2O emissions used.
The rice-specific N20 emission factor is in fact much lower than the default
emission factor used in most LCAs. Hokazono and Hayashi (2012) find a 33%
higher carbon footprint for organic rice in Japan, explained by much higher methane
emissions from the flooding techniques, which weighs more on the lower yielding
organic rice. Research programs are in fact underway to refine the understanding of
methane emissions linked with the specific rice production system in the Camargue
Delta. Because conventional and organic systems are based on completely different
rotations and lead to different impacts at regional scale, further investigation on an
extended comparison with the whole crop cycle would also be useful.

Food Miles

For food miles, the organic supply chain was compared to the conventional rice
chain of Camargue, France, from U3 to D2. Over the entire supply chain, from rice
production units to distribution units (U3-D2), organic rice from Camargue travels
20% shorter distances (1400 vs 1700 km) and releases 20% fewer emissions (140 vs
170 kg CO2 eq) than conventional rice. This difference is mainly driven by the
difference in the supply chain organization on the domestic market. Organic rice
from Camargue is milled locally, whereas conventional rice is milled farther away.
However, the shorter distances traveled by organic rice on the domestic market are
partly offset by the larger share of exports (20% against 12% for the conventional
reference product), since export markets imply longer distances than the domestic
market. Similar trends explain the differential in emissions generated by
transportation. The distribution level (P2-D2) concentrates most of the kilometers
embedded in the product and most of the emissions generated for transportation
along the value chain (i.e. more than 95%).
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Water Footprint

Agriculture accounts for more than 99% of total water footprint of Camargue rice,
and processing only a negligible part. Organic rice has a higher water footprint than
conventional rice, which is mainly because of the difference in yield between the
two systems.

Most of the blue water footprint — surface and groundwater use — in the indicator
is clearly due to the great amount of water that rice requires (Fig. 5). The higher
value shown by the organic chain is mainly due to the difference in yield. Irrigation
is equivalent or slightly lower for organic rice on a per hectare basis and water
consumed to produce fertilizers, pesticides, fuel etc. is also greater for the reference
product. These differences do not however compensate for the difference in yield.

The grey water footprint — water pollution by nitrates — is much lower in the
organic chain than in the conventional one. More nitrogen is in fact applied in the
conventional reference product: organic farmers use 50 kg/ha of organic nitrogen
whereas their conventional counterparts use of 150 kg/ha of mineral nitrogen.

The green water footprint — rainwater use — is higher for the organic chain per
tonne of product. Provided meteorological data and crop parameters are similar, the
only factor that contributes to increasing the green water footprint for the organic
chain is the lower yield.

The water footprint indicator is extremely important in rice production, and the
impact of conventional intensive rice systems on water quality in the Camargue
Delta is increasingly subject to scrutiny by nature conservationists. Expert observers
note that rice production systems have significantly improved their practices
regarding water management in volume, but the use of pesticides — not accounted
for in the water footprint estimated here — directly impacts natural wetlands where
water flows converge and where a high concentration of pollution is measured.
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Fig. 5 Water footprint of organic rice in m3 per kg of paddy
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In short, organic rice requires as much rain, surface water and groundwater as
conventional rice per hectare, but as it yields less, it has a higher consumption of
these water resources per kilogram of product. Nitrate impact is significantly lower
in organic production per hectare as it is per kilogram. The impact of pesticides is
not calculated, but pesticides are not used in organic farming.

Social Indicators
Employment and Educational Attainment

The labour use ratio indicator, calculated on the basis of output, reflects labour
requirements for a unit of physical output (Just and Pope 2001). The allocation of
labour to production is lower for organic rice than for its non-organic reference
product (conventional rice in Camargue). At farm level, it takes 17 hours of work to
produce 1 tonne of rice, and the reference product requires 25 hours. The difference
indicates that organic rice production generates less employment than the reference
system.

The turnover-to-labour ratio indicator provides an insight into labour productiv-
ity. The average turnover per employee is slighty higher on organic PGI Camargue
rice than on conventional one. Productivity levels are much higher at the processing
level, with a relative difference of 37% in favour of organic rice. These differences
are mostly due to the price of organic rice, which compensates for the lower yields
at production level.

Both Putnam (2000) and Halpern (1999) identified education as key to the cre-
ation of social capital, and greater educational achievement as an important out-
come. The education attainment indicator, which refers to the highest level of
education that an individual has completed, makes it possible to measure certain
components of social capital indirectly. This indicator is close to 0 if the majority of
workers have a primary education level and approaches 1 as the level of education
increases. The profiles of education levels are almost identical between operators in
organic rice and in conventional rice production. The level of education is dominated
by primary and secondary school certificates (60-69%).

Firms interviewed, both organic and conventional millers, underline the chal-
lenges related to education and training of employees in the sector. Very few courses
focussing on rice exist in France, as it represents a small sector at national level, and
most employees are trained inside the firms. Many firms tackle the challenge of
intergenerational transmission of knowledge by establishing specific intern pro-
grams such as mentoring and internal training.
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Bargaining Power

The sustainability assessment also explored bargaining power along the chain. The
organic chain is dominated by the two levels of input suppliers (U1) and storers/
millers (P1), which concentrate almost all the market power. This domination is
reinforced by the fact that one of the actors at the Ul level also operates at P1 level.

Furthermore, without considering the oligopoly Ul and P1, the high bargaining
power scores obtained at all levels suggest that bargaining power positions at all
levels are strong. This implies that changes in the structure of competition at U1l and
P1 levels would not necessarily translate into a significant evolution in the
distribution of bargaining power along the supply chain.

Apart from the structure of competition, bargaining power scores show that the
institutional context, i.e. presence of supply-chain specific unions or other
professional associations, plays a key role in explaining the bargaining power of
each level in both chains. Factors linked to transaction costs, in terms of both
flexibility and asset specificity, make a significant contribution at the Ul and U3
levels of the organic chain, with values of 0.67 and 0.78 respectively. The contribution
of transaction cost related variables is less important at the P1 level of the organic
chain. By way of contrast, the contribution of this category of variables is relatively
weak for the reference product, except at the U3 level (0.67). Similar conclusions
apply for the reference product chain, although the domination of leading actors at
the Ul and P1 levels is less marked than for the organic chain.

Generational Change and Gender Equality

As regards generational change and gender equality, it was not possible to calculate
separate values for the farming stage (U3) of organic and conventional rice. But
because many farms either produce both types of output or have converted from
conventional to organic recently, the value of the indicator is assumed to be equal,
or not significantly different, across the supply chains of organic and conventional
rice. However, this should be understood as the outcome of the quantitative
assessement, which was not supported by the qualitative evidence provided by the
experts interviewed during the data collection process.

At the farming stage, the values of the indicators suggest that this stage of the
supply chains suffers from a limited involvement of young workers compared to
older ones. This is a widey recognised issue that is being addressed through the
training of interns and the promotion of sponsorship programs, which are aimed at
overcoming the lack of formal training provided by the education system. Because
this transmission of knowledge is de-facto a form of “on-the-job-training”, it still
requires the involvement of experienced workers in large numbers. The value of the
gender equality indicator suggests that rice farming is characterized by limited
entrepreneurial and employment opportunities for females, which keeps the gender
equality indicator low.
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At the processing stage, the organic rice supply chain appears to be more sustain-
able than the conventional chain on the basis of both indicators. There is higher
employment of the 15-35 year age range in the organic chain than the 45-65 range.
Gender discrimination also appears to be much lower in the organic chain, with
equal employment of males and females as well as higher percentages of women
completing secondary education. At the processing level, women are overrepre-
sented in office jobs, although their involvement in operational activities has
increased over the years. In turn, the gender equality indicator for the processing
stage highlights a much higher social sustainability of organic rice than the
conventional one.

At the suppry chain level, organic PGI Camargue rice is more sustainable than
the conventional one according to the generational change indicator while no
sizeable difference is calculated acros the chains, employing the gender equality
indicator.

Discussion

The organic rice chain in Camargue is currently characterized by buoyant market
demand and several dynamics on the supply side. The sustainability assessment
made according to the Strength2Food project methodology suggests that the quality
production is more sustainable than the reference product. It reveals a positive
environmental balance at rice field level, better local integration of the chain and the
involvement of organic companies for social improvement on the territory.

To complete discussion of these results, however, other aspects need to be taken
into consideration.

Regarding economic performance, it was not possible to closely investigate
value distribution along the rice chain in this research. Touzard (2018) notes the
variability of value distribution in the organic chain in the commercial channel, in
relation to the high margins earned by retailers on organic products. Competition
with low cost imported organic rice and price pressure are likely to exacerbate this
issue in the future.

Furthermore, organic producers at present have no coordination body able to
represent their interests in the organic value chain, or more generally in local affairs,
which is a potential weakness. A sound relationship with the rice syndicate and the
PGI union will also need to be built, as organic rice appears to be considered as a
pure competitor with other rice quality schemes on the conventional retail market.

Regarding the future development of organic rice systems in Camargue and their
environmental impacts, one major issue is related to the longer rotations that are
needed, which would lead to a reduction of total rice surfaces if the organic rice
system developed significantly in the delta. Salinization problems would in this case
require a high level of territorial and professional management (Delmotte et al.
2013) and would necessitate technical improvements for weed control in particular.
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The Camargue organic rice sector therefore faces challenges at different levels,
and there is a need for innovations in governance at both value chain and territorial
levels as well as technical solutions.
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Organic Olive Oil in Croatia

Marina Tomi¢ Maksan and RuzZica Breci¢

Characteristics of the 4 PDO for Olive QOil in Croatia

PDOs and Geographical Areas

PDO olive oil in Croatia is an extra virgin olive oil obtained mechanically from the
Croatian olive fruit. There are 4 PDO olive oils in Croatia: Krk, Cres, Solta and
Korcula. In this monograph we are going to present all 4 Croatian PDO olive oils.

The island of Krk is located in the center of the Kvarner, which is part of the
northern Adriatic. All stages of oil production take place exclusively in the area of
the island of Krk and the smaller islands located within the administrative boundar-
ies of the local self-government units: the town of Krk and the municipalities of
Baska, Vrbnik, Punat, Dobrinj, Malinska-Dubasnica and Omisalj (Figs. 1 and 2).

The area of production of Solta olive oil includes the area of the island of Solta
and the seven small islands: Polebrnjak, Saskin, Balkun, Kamik, Sarac, Grmej and
Stipanska, which coincides with the area of Solta. Figure 3 shows the area where
Solta olive oil is produced.

The area of Korc¢ula olive oil production covers the entire island of Korcula with
cadastral communes of Vela Luka, Blato, Smokvica, Cara, Ragisce, Pupnat, Zrnovo,
Korc¢ula and Lumbarda. Figure 4 shows the map of the geographical area of produc-
tion of Korcula olive oil.
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Fig. 3 Geographical area of Solta Island olive oil production. (Source: Ministry of Agriculture)

-
N N

Fig. 4 Geographical area of Korcula Island olive oil production. (Source: http://www.korcula-
experts.com/)

Varieties of Olives in the Different PDOs

Krk PDO olive oil is produced from the following autochthonous varieties of olives:
Debela, Naska, Rosulja and Slatka, which individually or together must make up at
least 80% of the product (Table 1). For the production of Krk olive oil, other variet-
ies from the defined geographical area may be used, but not more than 20%. This
20% does not reduce product quality that much.


http://www.korcula-experts.com/
http://www.korcula-experts.com/
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Table 1 Varieties of olives in 4 Croatian PDO olive oils

% of % of % of % of

Krk olive Cres olive Solta olive | olive Korc¢ula | olive

olive oil | varieties |olive oil | varieties | oil varieties | olive oil | varieties
Olive Debela, | >80 Slivnjaca | >90 Levantinka | >95 Lastovka | >80
varieties | Naska, and and Oblica and

Rosulja Plominka Drobnica

and

Slatka

Cres PDO olive oil is extra virgin and it is produced from autochthonous variet-
ies Slivnjac¢a and Plominka, which are grown individually or together and make up
a minimum of 90% of the product (Table 1).

Solta PDO olive oil is produced from the fruits of an autochthonous olive variety
Levantinka, which must make up at least 50% of the proportion of olives. The other
variety that may produce Solta olive oil is Oblica. The proportion of Levantinka and
Oblica together must be at least 95%. The remaining 5% may come from other variet-
ies grown in the Solta which do not affect the final properties of the product (Table 1).

Korc¢ula PDO olive oil is produced from the autochthonous varieties Lastovka
and Drobnica, which individually or in combination, must make up at least 80% of
the total (Table 1).

Description of the Autochthonous Olive Varieties

Debela (Synonyms: LoSinjka, Kréka krupna)

The fruit is large and very fleshy. The average weight of the fruit is 4.6 g. The
amount of oil in the fruit can be up to 20%. This variety is resistant to wind, drought
and low temperatures and it is used for production of olive oil although it can also
be used for producing table olives.

Naska (Synonim Drobnica)

The fruit is round and elongated, with an average weight of 2 g. It is used for pro-
duction of olive oil, quantity of oil in fruits reaches up to 19%. This variety is sus-
ceptible to cold and wind.

Rosulja

The fruit is medium in size, round, with an average weight of 3.2 g. Average per-
centage of oil in fruit is 19.4%. It is sensitive to wind.
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Slatka (Synonim Plominka)

The fruit is fleshy and tapered, with an average weight of 2.8 g. The amount of oil
in the fruit can be up to 16%. It grows abundantly, and the fruits are used for olive
oil and for food. It is resistant to frost and cold.

Slivnjaca

Slivnjaca tree is lower than the Plominka tree, and its branches are short, thick,
upright and strong. The leaf is short and wide, dark-green on the top and a shiny,
light-green on the underside. The petiole of the leaf is medium long. The fruit is oval
shaped, large with a small spike on top, the mature fruits are purple and reddish. The
flesh is dense and purple. The blade is elongated and twisted on both sides, reddish-
yellow with darker horns. Petiole is long and thin. The hollow of the petiole is
poorly expressed, and the navel is slightly raised.

Levantinka

An olive variety which develops a thickly branched tree with spherical crown. The
leaf is large, long and wide, the top surface of the leaf is intensely green, and the
underside is silvery. Levantinka is self-fertilizing, with a regular and abundant yield,
as each grove usually holds three to five fruit trees. The fruit is medium in size, long
with a small tip, and has an average weight of 4 g. The amount of oil in the fruit
usually ranges from 16% to 22%.

Oblica

Oblica is part of a botanical group of olives with mixed characteristics, the fruit is
used for olive oil production and for preserved olives. The fruit is a round and
medium-sized with a thick skin; at full maturity the skin is easily separated from the
solid, dark colored flesh. The blade average is 0.8 g, ellipsoidal, elongated and
asymmetric. The amount of oil in the fruit usually ranges from 17% to 22%.

Lastovka

Lastovka develops a moderately vigorous tree. The fruit is long, branched and sym-
metrical and is used exclusively for oil production. The flesh of the fruit is red and
medium solid. The blade is sickle shaped, slightly bent, and rounded with a short
spike. Lastovka is the most populous variety of the Island of Korcula with an oil
content of 16.40-24% in fresh fruit. It is extremely resistant to long-lasting water
shortages.
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Technical Specifications

Table 2 describes the key technical specifications for the four PDO olive oils in
Croatia.

Physical-chemical properties of the four Croatian PDO olive oils are presented in
Table 3 (Figs. 5, 6, and 7).

Solta olive oil has no symbol as it is not mandatory.

PDO Olive Qil Value Chain

This section describes the PDO olive oil value chain. Note that most Croatian olive
oil producers are small-scale producers (up to 150 olive trees) so there is no signifi-
cant difference in the value chain of PDO olive oil and conventional olive oil. It is a
short value chain, where most of the olive producers are also retailers, while they
use oil refineries only for olive processing. Given the fact that Croatia had about
78,049,852 overnight stays in 2016, tourism is the most important sales channel for
olive oil producers. Therefore, PDO olive oil producers sell their olive oil directly to
the final consumer through tourism.

Value Chain and its Components

Figure 8 shows how the PDO olive oil value chain in Croatia is organized. We will
shortly describe each type of stakeholder in the PDO olive oil value chain.

U1: Olive Seedlings

Producers of PDO olive oil need olive seedlings. According to the results of the
survey (interviews with PDO olive oil producers and experts from the Zagreb Olive
Institute), the biggest suppliers of olive seedlings is nursery Garden Prud in
Metkovic¢ (but there are also many other nursery gardens), where most olive produc-
ers purchase olive seedlings. Demand for olive seedlings is mainly for the following
varieties: Lastovka, Istrian Bjelica, Levantinka, Drobnica, Leccino and Pendolino.

U2: Producers of Other Inputs (Fertilizers and Pesticides)

There are more than 20 different olive tree pathogens, most of which are fungal. It
is important to emphasize that most producers buy fertilizers from the domestic
state-owned company Petrokemija d.d. and pesticides from the private company
Chromos Agro d.o.o.
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Table 2 Technical specifications for the four PDO olive oils in Croatia
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Territory
Krk olive oil Cres olive oil | Solta olive | Kor¢ula olive oil

oil

Olive Maximum planting density | Maximum Maximum

grove/ in the olive groves is up to planting density | planting

olives 250 olives per hectare. in the olive density in the

production groves isup to | olive groves

280 olives per | is up to 250
hectare. olives per
hectare.
Soil preparation and olive
planting is carried out
manually or with easy-to-
carry equipment.

Harvest Olives grown for PDO olive | Olives grown Olive Olives grown for
oil must be harvested directly | for PDO olive | harvesting PDO olive oil
from the tree. Most oil must be takes place | must be harvested
commonly, this is done harvested in the period | directly from the
manually, or with use of light | directly from October 15th | tree. Most
transmitting machines, and the tree. to December | commonly, this is
the net or canvas into which | Producers can | 1st. done manually,
the pickled olives fall. Olives | use light and the use of
may not be collected from transmitting light transmitting
the ground. Olive harvesting | machines, and machines is
must end by December 15th. | the net or permitted, and the

canvas into net or canvas into
which the which the pickled
pickled olives olives fall. Olives
fall. Olive may not be
harvesting must collected from the
end by January ground. Olive
31st. harvesting takes

place in the period
December 1st to
February 1st.

(continued)
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Table 2 (continued)
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Territory
Olive Mechanical and physical The olives must | Olive oil The olives must
processing | processes for washing, be washed with | processing | be washed with
centrifuging, decanting and/ | cold water must be done | cold water before
or filtration may be used for | before within processing.
the extraction of PDO olive | processing. 48 hours During the oil
oil. During the oil extraction | Olive oil after extraction process,
process, no additives other processing must | harvesting. | the temperature of
than water are permitted, and | be done within | Olives are the olive dough
the temperature of the olive | 48 hours of kept in and the oil during
dough and oil during harvesting. baskets or processing must
processing must be lower thin layers be lower than
than 27 °C. Olive oil (10-15cm) |27 °C.
processing must be done on the
within 48 hours of ground.
harvesting. Itis
forbidden to
use mesh
bags or to
keep olives
in water or in
the sea.
Olive oil After processing, the oil must be stored in sealed containers made of materials
storage which are inert to the oil.
The containers in which the PDO olive oil is stored must be specially marked. If
there is more than one container at a single location, every container must be
marked with the appropriate ordinal number. The storing warehouse must be dry
and aerated, and the temperature in the warehouse must be from 12 to
20 °C. During storage, the oil must not be exposed to light. Within 1 month from
olive processing, the oil is separated from the precipitate. Oil clarification can
also be carried out by filtration. Overcrowding and transportation may adversely
affect the physical-chemical and sensory properties of PDO olive oil. Before
packaging the PDO olive oil, tests must be carried out to check if the oil has all
the characteristics required in the code of specifications. PDO olive oil may be
put on the market if the material which is in contact with the oil is inert with
respect to the oil.
Packaging | Krk olive oil may be stored | Cres, Solta and Kor¢ula olive oil may be stored in

in dark packs of 100, 250,
500, 750 and 1000 mL.

dark packs of a max volume of 1 L.

The packaging of olive oil must be done within the relevant geographic area of
the suited specification. This greatly facilitates traceability, which would
otherwise be more difficult to guarantee. Quality is compromised by
transportation. Olive oil is sensitive to external influences (light, temperature, air)
and any unnecessary transportation and packaging outside the production area
negatively affects its physical-chemical and organoleptic properties. It is not
permitted to use terms other than those mentioned in the specifications with the
name PDO olive oil. Other names, companies, trademarks may be used only if
they do not mislead consumers. Using the names of farms, special locations,
place names, and other specific names is only allowed if the product is obtained
solely from olive trees picked in olive groves that are part of the farm, or olive
groves that are on the area defined in the specification.
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Table 3 Physical-chemical properties of 4 Croatian PDO olive oils
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Krk olive oil Cres olive oil Solta olive oil Korcula olive oil
%

Free fatty acid | <0.50 <0.50 <0.70 <0.60

content

Peroxide <8.0 mmol Oykg | <8.0 mmol Oykg | <7.0 mmol Oykg | <6.0 mmol O,/kg

number

Specific K270 £0.20 K270 £0.20 K270 £0.220 K270 £0.22

extinction in UV | K232 < 2.25 K232 <2.20 K232 <2.50 K232 <2.50

Organoleptic Smell of fresh Smell of fresh Smell of fresh Smell of fresh

properties olive olive olive olive

Median n/a n/a n/a >2.50

fruitiness

Taste Taste of healthy | Taste of healthy | Taste of healthy Taste of healthy
and fresh olive and fresh olive and fresh olive and fresh olive

Median >1 >2 n/a >2.5

fruitiness

Bitterness >2 >2 >1 >3

(median)

Piquancy >2 >2 >1 >3

(median)

Figs. 5, 6, and 7 (From left to right) present the symbol of Krk olive oil, Cres olive oil and
Korcula olive oil, respectively

Fungal diseases include tinder fungus (Fomes igniarius), Fumagina (Capnodium
eleaphilum), olive scab (Gloeosporium olivarum), mosses and lichens, Bird’s eye
spot or olive leaf spot, Cercospora cladosporioides and Pseudomonas savastanoi.
Most common phytophagus are olive twige midge (Clinodiplosis oleisuga), black
scale (Saissetia oleae), olive bark beetle (Phloeotribus scarabeoides), Phloeotrips
oleae Liothrips oleae, olive borer (Hylesinus oleiperda), olive fruit fly (Bactrocera
oleae), olive weevil (Otiorrynchus cribricollis), Coenorrhychus cribripennis and
olive moth (Prays oleae) (Del Gabro 2015).
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Producers of olive seedlings

Upstream _J Producers of other inputs
fertilizers, pesticides...
levels ( P )
Olive growers

Olive oil manufacturers/refineries

Processing {
levels

Downstream {
levels

Fig. 8 The PDO olive oil value chain

direct sale

However, according to the results of a survey conducted with olive growers and
experts from the Faculty of Agriculture in Zagreb, the most common diseases of
olive trees are: Bird’s eye spot, olive fruit fly and olive moth. Bird’s eye spot
(Spilocaea oleaginea Cast.) is the most widespread disease that occurs in Croatian
olive groves and against which protection measures must be enforced.

The Prays oleae is one of the most important pests not only Croatia but globally.
Damage can sometimes be great, but on average, 20-30% of annual damage to the
olive yield is made by Prays oleae. The olive fruit fly is also an important olive pest
in Croatia.

U3: Olive Growers

According to the data of the Croatian Chamber of Agriculture, 40,000 households
are involved in olive growing in Croatia, 17 of these produce olive oil with a desig-
nation of origin. It is important to notice that most conventional and PDO olive
producers have small production areas. The average family farm in Croatia has
100-150 olive trees, which produce 100-150 L of oil (Mesi¢ et al. 2015). Strict
production regulations for PDO olive oil compared to conventional olive oil may be
the reason for the low number of PDO olive producers. Furthermore, for most PDO
olive producers it is a labor of love, not a living.

Olive trees were cultivated on a total area of 18,184 ha in 2016, while in 2010 it
was 17,096 ha, which represents a 6% growth (Croatian Bureau of Statistics 2016).
The total production of olives in 2016 was 31,183 tonnes in Croatia (Croatian Bureau
of Statistics 2016). According to the results of the survey, the total production of
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olives used for the production of PDO olive oil was 101 tonnes in 2016, which is
about 0.3% of total olive production.

The situation of PDO and conventional olive producers is very similar in terms
of production area (small, patchy areas), production volume (low production quan-
tity) and technical profile (for example, inappropriate infrastructure, especially
access roads to orchards).

According to Mesi¢ et al. (2015), in the 20 years up to 2016 in Croatia, there was
a continuous increase in production due to increased investment in this agricultural
sector, as well as incentives at local, regional and national level, introduction of new
technologies in production, increase in demand for olive oil as well as increase in
knowledge about the nutritional value of olive oil (Simunovi¢ 2005). On the other
hand, the main limiting factors for the development of the Croatian olive and olive
oil market are the patchy, small plots and insufficient storage capacities.

P1: Olive Oil Manufacturers

The processing of olives into olive oil in Croatia takes place in 184 oil refineries.
The leading counties are Split-Dalmatia County (51 oil refineries), Zadar County
(38 oil refineries), Dubrovnik — Neretva County (30 oil refineries) and Istra County
(30 oil refineries) (List of oil refineries). Sibenik-Knin County has 20 oil refineries,
Primorje-Gorski Kotar County 14 oil refineries, while the Lika-Senj County has
only one oil refinery. The biggest problem with oil refineries in Croatia is that they
use their maximum capacity for only 10 days a year, which raises the question of
profitability. The average cost of olive processing is 0.20 euros/kg of olives, but in
most oil refineries the cost varies from year to year.

In Croatia four oil refineries process olive oil with designations of origin, where
the cost of processing is 0.19 euros. There is no oil refinery that has the highest
share on the domestic olive oil market. Olive oil refineries in Croatia are under pri-
vate ownership. It is important to mention that oil refineries do not have any type of
contract (short-term, long-term) with olive producers.

D1: Direct Sale

As mentioned earlier, only 17 producers are involved in the production of olive oil
with a designation of origin, while about 40,000 households (HPK) are involved in
the production of olive oil in Croatia. Total production of olive oil in 2015 was
35,352 hL (Croatian Bureau of Statistics 2016), while olive oil production in 2016
was 34,538 hLL (Croatian Bureau of Statistics 2017). According to the results of a
survey of producers of olive oil under a designation of origin, total PDO olive oil
production in 2016 was 12,500 kg or approximately 125 hL.

Although geographical indications are a key element for improving the com-
petitiveness of agricultural products, ensuring socioeconomic development of
rural areas, territorial and environmental protection (Marescotti 2003, cited in
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Mesié¢ et al. 2011), in Croatia the importance of labeling products with geographi-
cal indications is not yet sufficiently recognized amongst producers and consumers.
Due to the limited production of PDO olive oil, olive producers are also distribu-
tors. In the supply chain of PDO olive oil there are no other actors (distributors).
PDO olive oil is sold directly through tourism (direct sale). The average price of
PDO olive oil in 2016 was EUR 20.39 L~!, with the price of Cres and Krk PDO olive
oil significantly higher than the prices of Kor¢ula and Solta PDO olive oil. In 2016,
the price of olive oil without a PDO label was about 50% lower, at 10.48 euros/L.

Governance of the PDOs

All four PDO olive oils in Croatia are protected on the basis of a recognition proce-
dure which was initiated by producers who are members of producer associations.
On Krk island there is an association of olive producers called Drobnica. The
Association for the development of agriculture and agrotourism “Ulika” is the one
managing the PDO on Cres island, while on Solta island there is an association of
olive producers called “Zlatna Soltanka”. Finally, on Kor¢ula island there is an asso-
ciation of olive producers called Vela Luka.

In each association, a group of enthusiasts/olive producers started the procedure
for the protection of olive oil with a designation of origin. They are also responsible
for communication and marketing activities.

In Croatia, the Ministry of Agriculture is responsible for the protection of the
product with the designation of origin. Figure 9 presents national process of protect-
ing the name of a geographical indication.

Biotechnicon Entrepreneurial Center d.o.o. is responsible for control over the
production and processing of the three PDO olive oils in Croatia; Cres, Solta and
Krk, while Bureau Veritas Croatia d.o.o. is responsible for the control of Korcula
PDO olive oil.

request for protected designation of origin

[The group (usually the president of the association) submits a J

‘ The commission checks the submitted documentation _J

lThe request is accepted if all the requirements are met \ j

The notice of the claim s published in the national 174
newspapers and the specification on the Ministry's website
lDecisiun on transitional national protection £\ [

Fig. 9 The national application process for the protection of a Geographical Indication. (Source:
http://www.mps.hr/datastore/filestore/8 1/NAC-POSTUPAK-SHEMA .pdf)
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Sustainability Diagram Based on Strength2Food Indicators

Sustainability assessment of PDO olive oil in Croatia was implemented according
to the specific methodology of Strength2Food (Bellassen et al. 2016).

Regarding economic indicators (price premium) PDO Olive oil has the same
price as conventional olive oil at the processing level. At the downstream level, the
PDO product has a high price premium (of the order of 90%). This high price pre-
mium is explained by how the product is sold; it is sold directly to tourists. Moreover,
the product under PDO represents only 0.3% of the total production of olive oil.
Other common economic indicators such as value-added, gross operating margin or
net result could not be estimated due to the lack of accountancy data on PDO
“farms”. Indeed, for PDO producers, olive and olive oil production is a very
marginal activity, almost a hobby, and therefore expenditure for specific inputs and
the labour allocated to these activities is not recorded.

If we look at the export share indicator, there is no export of PDO olive oil,
whereas the export share of conventional olive oil is 3.9% of total turnover (5% of
total production), mainly exported to Europe. The price of conventional olive oil on
the European market is close to that of the domestic price, whereas the price on the
extra-European market is smaller than that of the domestic market. It is more profit-
able to sell on the domestic market.

The carbon footprint (kg CO2e t™!) of PDO olive oil is 45% lower than its refer-
ence. The PDO has a much lower carbon footprint than the reference product,
mostly thanks to the higher olive yield and lower use of energy for soil and plant
preparation for production. The order of magnitude is comparable to the 3.52 kg
CO2e t! reported by Rinaldi et al. (2014) for the cultivation stage in Italy. The
overall footprint of Croatian olive oil is much lower due to the absence of freezing
in the Croatian process.

Concerning food miles, the PDO supply chain was compared to the conventional
olive chain from U3 to P1, and to the conventional Croatian olive oil sector from P1
to D1. Over the entire supply chain, from olive farms to distribution units (U3-D1),
there is a significant difference between the FQS and its reference product. The
former travels on average much shorter distances (80 km compared with 350 km)
and releases lower emissions (45 kg CO2 eq compared with 70 kg CO2 eq) than the
latter. The shorter distances covered by PDO olive oil, as well as the lower emis-
sions generated, can be explained by the fact that this product is not exported, con-
trary to its reference. Most of the kilometers traveled and emissions generated along
the value chain are concentrated at the processing level (U3—P1) for the FQS (i.e.
around 90%). An interesting point is that although most of the kilometers covered
by the reference product (i.e. 75%) are at the distribution level (P1-D1) most of the
emissions released (i.e. 75%) are concentrated at the processing level (U3-P1). This
is due to the fact that although exported conventional olive oil travels long distances
(43% of exports are outside Europe), part of it uses carbon-extensive modes (sea
transport) while olives rely on carbon-intensive modes (road transport) and implies
a low product ratio of olives to olive oil. We can conclude from the sustainability
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Fig. 10 Sustainability performance of PDO olive oil (supply chain averages). (Each indicator is
expressed as the difference between PDO olive oil and its reference product. For environmental
indicators, for which lower is better, the opposite of the difference is displayed (e.g. +20% when
the carbon footprint is 20% lower))

diagram (Fig. 10) that PDO olive oil is more sustainable than its reference in terms
of distance traveled (—80%) and in terms of the carbon emissions of the transport
stage (—40%).

The water footprint at farm level (m?/t olives) for the conventional olive oil is
54% higher than for FQS (PDO olive oil). At processing level (refineries) the water
footprint is just 4% higher for conventional olive oil in comparison to PDO olive oil.
The water footprint at the final, downstream level is 56% higher for conventional
olive oil than for the PDO. What causes this difference?

For both products computation of the water footprint involved the agricultural
phase and the refinery process. The small difference in the water footprint in the
refinery process is mainly due to the different input of water used in the refining
phase. All the other issues (i.e. electricity consumption) that characterize the refin-
ing process are the same and thus do not contribute anything to the indicator values.

Most of the difference between FQS and the REF lies in the agricultural phase.
In particular, the highest difference concerns the green water footprint, which is
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8.92 (m’/kg of oil produced) for FQS and 19.63 for the REF product. This differ-
ence is due entirely to the different yield in terms of olives produced per ha of sur-
face, which is higher for FQS (3.22) than REF (1.55).

Next there is a different water requirement for the grey water footprint in favor
of the FQS because the use of fertilizers and pesticides is higher in the REF product.
In particular, the production process for the REF product employs more nitrogen
than FQS, in the form of mineral (78 vs. 75 kg/ha) and organic nitrogen (27 vs. 12
kg/ha). In both cultivars copper is used for pest control but in REF production
“dimethoate” is also used, which contributes to an increase in the grey water foot-
print of the REF product.

The blue water footprint further contributes to the difference between FQS and
REF. The blue water footprint is higher for the REF product due to the overheads in
particular because it requires a higher quantity of fertilizers and pesticides; on the
other hand diesel consumption is higher for the FQS but not enough to compensate
for the differences caused by the other issues.

The ratio of tons of olive oil to tons of olives is pretty similar for PDO and con-
ventional olive oil (0.1 ton of oil from 1 ton of olives).

If we look at the educational attainment indicator, we can see that PDO olive
oil producers have 31% higher education levels at farm level and 9% higher educa-
tion levels at processing compared to conventional olive oil producers.

It was not possible to calculate the bargaining power indicator for the PDO
olive oil supply chain in Croatia because it is fully integrated since olive producers
are also in charge of distribution.

Regarding the generational change and gender equality indicator, there is no
difference in the generational change indicator between PDO olives and reference
olives at the farming stage. Moreover, the olive growing stage in the supply chains
of both types of oils produced in Croatia are somewhat at risk in their sustainability
prospects due to a rather low employment level of 15-35-year-olds, compared to
45-65-year-olds. Non-PDO olive farming in Croatia appears to be more socially
sustainable than PDO olive oil due to a higher level of gender equality (double the
value). This result derives from a very low level of female entrepreneurship (farm
ownership) at the farm stage of the PDO production, compared to that of reference
olive oil. However, these results may also reflect that it was not possible to collect
separate data for olive growers and processors in the non-PDO olive oil supply
chain because of the lack of reliable sources. In turn, the values of the indicators for
the non-PDO olive oil supply chain are the same at different stages of the supply
chain and may represent an “average” for the whole supply chain.

The processing stage for both PDO and reference supply chains produced ambig-
uous results due to the specificity of the data sources. In particular, for PDO olive
oil, we surveyed four processors producing PDO olive oil (this is total number of
processors included in production of PDO olive oil in Croatia, as the industry is in
its infancy). All the processors were managers of very small operations with a very
limited workforce. The managers reported a perfect age balance in their workforce.
The generational change indicator, calculated at 100%, is encouraging, especially if
future recruits are younger rather than older, increasing the likelihood of production
being maintained/increased in the future. However, this value is rather uninforma-
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tive in terms of the current state of sustainability of the PDO olive oil processing
stage of the supply chain. Because of the limited number of informants and the
small-scale of operations they run, the data provided for the PDO olive oil process-
ing stage of the supply chain is unsuitable to properly calculate the gender equality
indicator. In fact, the data provided suggests that there are neither female plant man-
agers nor female employees at this stage of the supply chain. Gender equality at the
processing stage of the PDO olive oil supply chain may be at the “minimum” level,
mainly because women are not represented in the workforce/ownership at this stage
of this supply chain. This implies a minimum level of equality. At the supply chain
level, PDO olive oil from Croatia appears more socially sustainable than its refer-
ence product with respect to the generational change indicator, while the opposite is
true for the gender equality indicator.

Conclusion

Although Croatia has the potential to develop its market for olive oil labeled PDO,
only 17 producers are involved in its production. There are four PDOs in Croatia:
Krk, Cres, Solta and Kor¢ula. The Ministry of Agriculture is responsible for the
protection of the product with the designation of origin. The PDO olive oil value
chain in Croatia, where most olive producers are also retailers, is rather short,

The PDO product accounts for only 0.3% of the total production of olive oil and
there is no export of the PDO product. The export share of conventional olive oil is
3.9% of total turnover and is mainly exported to Europe. For PDO olive oil produc-
ers in Croatia it is more profitable to sell on the domestic market because the price
of conventional olive oil on the European market and the domestic market is similar,
whereas the price on the extra European market is lower than on the domestic market.

The carbon footprint of PDO olive oil is lower compared to the carbon footprint
of reference olive oil at all levels. PDO olive oil travels on average much shorter
distances and releases lower emissions than the reference product. Most of the kilo-
meters traveled and emissions generated along the value chain for PDO olive oil are
concentrated at the processing level, while for the reference product they are at the
farm and retail level.

The water footprint at all levels (farm, processing, downstream) for the reference
product is higher than for PDO olive oil. Regarding educational attainment, PDO
olive oil producers have a higher education level than reference product producers.
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PDO Kalocsai Paprika Powder in Hungary

Péter Csillag and Aron Torok

Introduction

Ground (or milled) paprika is one of the most popular spices in Hungary and is the
most important in Hungarian cuisine among domestically produced spice vegeta-
bles. Domestic consumption is 300-320 g/capita/year, totalling 3000-3200 tons.
Today, since domestic production has declined significantly during the last 15 years
and falls short of demand, about 60% of paprika is imported. Kalocsai ground
paprika PDO (‘Kalocsai fliszerpaprika Orlemény — oltalom alatt 4ll6 eredet-
megjelolés’) accounts for 50% of the Hungarian production.

Paprika (Capsicum annuum) was brought in by the Ottomans during the six-
teenth century, but became widespread only in the nineteenth century when the now
classic paprika-based dishes became popular elements of Hungarian cuisine.

There are two traditional centres of paprika production in Hungary (Fig. 1):
Kalocsa (16,000 inhabitants) and Szeged (162,000 inhabitants). The climate in the
area of these two cities in the Great Hungarian Plain is suitable for paprika
production.

The first paprika research and cross breeding institute in Europe was estab-
lished in Kalocsa in 1917. Until the 1930s only diverse hot species were bred and
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‘Kalocsai papnka” PDO area

‘Szeged paprika’ PDO area

Fig. 1 Spice paprika production PDO areas in Hungary

manufactured. The first mild (non-hot) paprika species were developed in 1927,
which boosted consumption, and thereby production, significantly.

In order to regulate such increases in production and to ensure the quality of
emerging export sales, the Hungarian government issued a regulation on paprika
production (No. 1890/1934. M.E.). This directive established the terms of the
Hungarian paprika regime and clearly defined the Kalocsa and the Szeged
PDO areas.

Through the accession of Hungary to the EU in 2004, both paprika production
areas — Kalocsa and Szeged — obtained authentic PDO protection.! The quality
requirements of the paprika produced are specified by the PDO description and also,
although without regional distinction, by the Codex Alimentarius Hungaricus
(Directive ME 2-108 — “Ground paprika with distinctive quality label”).2

'"The PDO protection of “Kalocsai fliszerpaprika-6rlemény” was submitted under the dossier number
HU/PDO/0005/0393 in 21 October 2004, published in 11 October 2011 and registered in 5 July 2012.
The “Szegedi fliszerpaprika-6rlemény/Szegedi paprika” PDO was submitted also in 21 October
2004, published in 20 February 2010 and registered in 4 November 2010.
>The common roots and the close relation of the Kalocsa and Szeged paprika regimes are also
indicated by the agreed mutual use of paprika varieties of the two areas, i.e. paprika varieties with
the name ‘Szeged’ are used in the Kalocsa region and varieties with the name ‘Kalocsa’ are culti-
vated in the Szeged paprika region as well.
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Characteristics of ‘“Kalocsai Paprika”

Raw Material

Raw paprika used in the production of the PDO product (‘Kalocsai fiiszerpaprika-
6rlemény’ PDO)? should be manufactured by the grinding of paprika (Capsicum
annuum L. var. Longum DC.) grown in the Kalocsa region from sealed seeds of
certified species. The typical colour and flavour of the paprika results from the local
species and the well-established and quality assured manufacturing process.

The standard paprika is sweet, matured and sound. The pungency of the hot
paprika is categorised by its capsaicin content. Between 30-200 mg/kg the ground
paprika is mildly hot, between 200 is 500 mg/kg hot, and above 500 mg/kg extra hot.

Certified (state-owned) paprika varieties include:

e Sweet varieties: Delikat, Favorit, Folklér, Kaldom, Kalocsai 50, Kalocsai 801,
Kalorez, Rubin, Szegedi 20, Szegedi 80, Jubileum, Kalmar, Kalocsai merevszari
622, Remény.

e Hot varieties: Kalocsai V-2, Kal6z, Szegedi 178.

The above varieties represent 60-70% of the paprika production area. Besides
these, four varieties — Meteorit, Mihdlytelek, Fesztivdl, Napfény — of the private
Szeged Paprika Corporation are also commonly sown in the Kalocsa PDO area, and
represent 30—40% of the cultivated paprika area.

Production Area

The original regulation in 1934 pertained to a smaller area (Kalocsa and further 21
settlements around) than the current one of the Kalocsai PDO. Originally it was the
area of the city of Kalocsa along both sides of the Danube. The west bank area was
originally located on the east side, but the course of the river was modified in the
nineteenth century, and a small part of the paprika area, the village of Bogyiszld,
moved to the other side. The Trans-Danubian part of the Kalocsa paprika region
came to include further settlements like Fadd, Dunaszentgyorgy and Kajdacs too.
During the twentieth century, the paprika area expanded to the north (Solt) to the
east (Kiskunsdg plain) and to the south (Bécska plain). The climate for paprika cul-
tivation was also suitable and from the 1960s to 1990 cooperatives entered into
paprika production offering incentives to their members to produce paprika in their
free time. Some cooperatives and state farms also invested in paprika dryers. So the

3Prior to the submission of the PDO protection, the Hungarian Intellectual Property Office regis-
tered “Kalocsai paprika” appellation of origin on 30 November 1998, and even earlier the World
Intellectual Property Organization (WIPO) registered the appellation of origin ‘Kalocsa, Kalocsai,
Kalocsaer’ under No. 501 on the 6 May, 1969.
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final and current area of the Kalocsa PDO consists of 174 settlements in 6 counties
which are entitled to use the ‘Kalocsai PDO’ label.

Quality Attributes

The PDO legislation also enumerates the exact physical and chemical attributes of
paprika, such as minimum pigment content, maximum moisture content, particle
size, level of pungency described by ranges for capsaicin content and the prohibition
of any additives. The entire production process is prescribed in detail (plantation,
growing, harvesting, drying, processing and packaging). The climate and geology of
the mid-Danube-Tisza region are substantial contributors to the Kalocsai paprika’s
qualities. The alkalinity and salinity of the alluvial soil and the moderate amount of
sunshine the area receives (1600-1800 h/year) help the Kalocsai paprika retain a
higher sugar content. This means that, even though the peppers may never become
as fully pigmented as those in sunnier climates (with 3000 h/year sunshine), after
skilful post-ripening, drying and grinding a very harmonic, spicy paprika is pro-
duced (Table 1).

Hungarian Paprika Market Data

The total yield of raw paprika in Hungary produced for grinding purposes is around
15,000-18,000 tons/year, harvested from about 900 hectares. A further 15,000 tons
of raw spice paprika is produced for condiment manufacturing. In the last
20-30 years a new form of paprika gained popularity: non-PDO paprika paste
(minced paprika and paprika condiment) filled into glasses or tubes. This manufac-
turing method does not require the drying of the spice paprika and a huge yield per
hectare can be reached via excessive application of fertilizers and hybrid species.
Paprika paste production is dominated by two major manufacturers: the Hungarian
owned Univer Product Zrt* in Kecskemét and the Dutch owned B.W.A. Kft® in
Hajos. Univer contracts yearly 500 hectares of spice paprika, BWA also contracts a
significant area of 250-300 hectares. This area almost equals the one of the
Kalocsa PDO.

Therefore only 50% of the spice paprika sown in Hungary will be processed into
ground spice paprika. The proportion of Kalocsa PDO in the Hungarian cultivation
area is around 60% (500—600 hectares), the other paprika PDO, Szeged accounts for
the other 40% (350—400 hectares).

“http://www.univer.hu/en/
Shttp://www.bwa-kft.hu/index-en.php
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Table 1 Summary of the technical specifications/code of practice of the ‘Kalocsai paprika’ QS or
of the elements that generate its quality

Territory

Geographical
area

The production of the raw material (grinding paprika) and all the processing and
packaging process has to be carried out in the PDO territory (see Fig. 1).

Varieties/
breeds

17 grinding paprika varieties are allowed

Arable farming practices

Fertilization | The product description advises to use manure but mineral fertilization is not
forbidden.

Plant health | There is no constraints in terms of phytosanitary products use.

Field Only sealed seed is allowed; it can be sown directly in the soil (between the

operations beginning of March and the end of May) or seedlings can be planted from the
middle of May. Before planting or sowing, the soil should be thoroughly
prepared.
The mature pods can be harvested by machines or manually.

Processing

First stage

After harvesting a 10-40 days long post-ripening period comes, when the
produce is to be stored in wooden boxes, containers, sacks or strung up in
garlands (separated by lot) in order to increase the pigment content as much as
possible and prevent any deterioration and contamination during storage.

Second stage

The product is then dried in a gentle manner (<80 °C) imitating the conditions of
natural drying by indirect dryers or in the open air to a moisture content below
10%, and it is then identified by labels. The paprika thus preserves the natural
taste and aroma.

After drying the labelled product is stored in cool, dark quarters, free from pests.
The dried paprika is then ground at a temperature which must remain below

80 °C. During grinding the oil content of the paprika seed covers the surface of
the granules, thereby protecting them from adverse decay processes. Millstones,
rolling mills, hammer mills and impact mills are suitable for grinding. Paprika
must be ground with a natural proportion of seeds. At the end of grinding,
paprika must be conditioned to a minimum moisture content of 8% and a
maximum of 11% by adding tested natural water.

Conditioning

The ground product may be introduced to the market after homogenisation,
germ reduction, packaging and appropriate marking and labelling.

The Kalocsa PDO region produces 9000-9500 tons of raw paprika out of which
1200-1300 tons of ground paprika will be marketed.

As shown in Fig. 2, the two PDO areas entirely cover the spice paprika produc-
tion of Hungary. Trends of Kalocsai PDO production are essentially the same as
those of total production (Fig. 3).

Hungary’s production of spice paprika has declined after the country’s

EU-accession. One of the reasons for this decline was the transformation and break-
ing-up of agricultural cooperatives and state farms involved in paprika production
(in the settlements of Batya, Dusnok, Dunapataj and Fajsz). Before that the bulk of
the paprika was produced by small family farms which received services from the
cooperatives at reduced rates in order to promote paprika production. The coopera-
tives also organized the production and set up processing (drying) facilities.
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Fig. 2 Spice paprika farming in the Kalocsai PDO and Szegedi PDO areas.

The data also contains the sowing area of spice paprika for condiment purposes, so in this sense it
is somewhat distorted, but this is still an appropriate way to present the distribution of the produc-
tion. (Source: Hungarian Central Statistical Office)
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Fig. 3 Raw spice paprika production, tons. (Source: Hungarian Central Statistical Office)
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Fig. 4 Paprika processing companies in the ‘Kalocsai’ PDO area (above 3 million EUR annual
turnover). Own graphic. Source of data: Ceginfo.hu

The other reason for the fall in production was the paprika scandal in 2004. On
May 1, 2004 at the time of Hungary’ formal EU accession, the high import duty
levied on paprika was reduced overnight from 44.2% to 5%, radically increasing the
appeal of cheap imports. A well established Hungarian processor had imported 88
tons from Brazil out of which 8 tons were tested positive for Aflatoxin B1.°

As a result of the scandal, the export of the leading paprika processor has fallen
significantly, losing most of its traditional markets in Austria, Bulgaria and Slovakia.

The processing of the Kalocsai PDO paprika is concentrated in Kalocsa. The
market leader is Kalocsai Flszerpaprika Zrt, however estimates suggest that small
farms’ production (sold from farm or on local producers’ markets) exceeds ‘indus-
trial” paprika production.

The paradox of the Kalocsai PDO is that the highest quality paprika produced by
small farmers (which accounts for the half of the total Kalocsai production) is not
labelled, because small farmers and processors do not use the ‘Kalocsai-fliszerpaprika’
PDO, they use their name and/or the name of their residence instead (Fig. 4).

The retail consumption of domestic ground paprika in Hungary totals
3000-3200 tons (300-320 g/capita/year). Out of this volume small farmers (small
producers) account for approximately 1000 tons, but this quantity does not appear
in the retail trade because small producers typically sell their high quality ground

The rationale for imports was not clear. There are several possibilities: bad harvest in the previous
year (2003) that cut production by 60%, or the aim of improving insufficient colour attributed to
the bad weather, or the intention of lowering the cost with mixing Hungarian paprika with cheap
Latin-American peppers.
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paprika directly from home or at local producers’ markets. The retail volume of the
ground paprika is about 2000 tons. The foreign trade balance is negative: at national
level, export is usually about 1000 tons and a massive 1500-2000 tons is imported.
Adding up to the retail consumption the food industry (meat processing, preserving)
demands a yearly amount of 300—400 tons which is supplied from import sources
(this segment is dominantly supplied by the Rubin Szegedi Paprikafeldolgoz6 Kft.
selling mainly Chinese paprika).

‘“Kalocsai Paprika” Value Chain

Inputs of Paprika Growing

The two most important inputs of paprika growing are the quality seed and manual
labour (hoeing, harvesting). Within the Kalocsai PDO, only certified and sealed
pepper seed can be sown and, in order to maintain higher yields and good quality,
the non-PDO growers also prefer to use certified seed. Some producers realize very
high yields (30 tons/hectare) sowing new hybrid pepper varieties combined with
extra amounts of fertilizers and irrigation but this way of production ignores quality
traditions of the Kalocsai paprika. Certified seed is distributed by the state owned
vegetable breeding institution (ZKI Zoldségtermesztési Kutaté Intézet Zrt”) at 200
EUR/kg. The required amount of seed is 7-8 kg/hectare. Small growers (under 2 ha)
are often supplied by the private Szegedi Paprika Zrt® which distributes its own
varieties at a moderate price (one third of the state owned varieties). However, the
PDO technical specifications do not allow these varieties. Approximately 60—70%
of the PDO area is sown with ZKI certified seed, the other 30—40% of the paprika
area is sown with seeds from Szeged. There are three players in Hungary involved
in breeding spice pepper: ZKI (state owned), Szegedi Paprika Zrt (private), and
Univer? (private, leading producer of paprika condiments and pastes).

Regarding competitiveness of production, the renewal of the applied paprika
varieties seems to be crucial to the large-scale farmers, since paprika breeding activ-
ities of the past 10—15 years were focusing on higher yields and resistance to
Xanthomonas bacteria. These two properties were found mainly in species with
longer breeding season. In regard to the limited number of sunny hours in Hungary,
late-ripening varieties cannot be harvested because, even in long and mild autumns,
the ripening process is not sufficient: the proportion of green pods on the plants can
go up to 30%, which increases waste and reduces the competitiveness of produc-
tion. Contrary to the large producers, small farmers do not face this problem since
they harvest manually and never pick the green pods. The highest quality growers

Thttp://zki.hu/about-us/our-activities/?lang=en
$http://szegedipaprika.hu/?lang=en
°http://www.univer.hu/en/company/univer_product_plc.html
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Fig. 5 The value chain of “Kalocsai paprika”

harvest only once (one way) and leave all the unripe pods on the plant and plough
under in late autumn.

A further critical input of paprika growing and processing is manual work or
more precisely the scarcity of it. The paprika needs to be hoed 8-10 times (in every
10 days) and a quality product can only be hand-harvested. The rural labour force is
ageing and also the less qualified young people leave the rural regions or commute
to cities for higher wages they earn in non-agricultural activities.

Paprika Growers

In the Kalocsai PDO area, around 500 small (0.5-2 ha) and medium sized (2-5 ha)
farms and further 30-50 major farms (5-20 ha) are involved in pepper growing.
Major growers operate in the centre of the Kalocsai area (Kalocsa, Bétya, Fajsz,
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Fig. 6 Portraits of two paprika growers. (a) A 0.4 hectare paprika grower from Bogyiszlé (JOZSA,
Balint). (b) A 10 hectares paprika producer from Fadd (MOCSAN, Zoltdn). (Source: Eco-Sensus
Photo)

Dusnok) or in the northern part of it (Szabadszallds, MezOhék). The very qualitative
growers typically also process their product, the only service they sometimes
demand being grinding (rarely drying) (Fig. 6).

In Hungary, three different growing systems prevail in paprika growing:

[1a] in the area of Kalocsai (PDO) the extensive, mechanized method is dominant.
The average farm size is 10—15 hectares. A higher amount of nitrogenous fertil-
izer, intense irrigation, new hybrid varieties, and herbicides are used and the
harvest is mechanized, resulting in an average yield of 18-25 tons/hectare.
Roughly 40-50% of the Kalocsai PDO is produced this way.

[1b] Small farmers (under 5 ha) use manure and small doses of fertilizer, traditional
varieties, minimal or no herbicide, reasonable irrigation, 8—10 times per season
manual hoeing, manual harvesting one or two times, with the unripe remainder
ploughed under. Average yields vary between 12 and 15 tons. This method
results the best quality raw material. 50-60% of the paprika output is grown by
this method (Fig. 7).
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Fig. 7 Manual harvest of paprika in the settlement Batya (above) and Fadd (below) on the two
opposite sides of the Danube. (Source: SZABO, Peter (above) Eco-Sensus Photo (below))

[2] In the Szeged PDO region, an intensive growing method is frequently used:
plastic houses, intense nutrient supply combined with intense irrigation. The
cultivation area of these horticultural farms is typically 1-2 hectares. One sig-
nificant weakness of this method is the unstable quality of hybrid seed devel-
oped for the plastic house purposes, and a further problem is the middle-class
quality of the crop. In the Kalocsa PDO area, this method is not used.

Paprika Processing

The harvested raw pepper is first post-ripened in knitted bags (Raschel bag) or in
wooden boxes. The post-ripened pods then will be dried with hot air (using mainly
gas, although oil, wood or straw may also be used as a fuel). Drying and milling
almost always take place in the same facility, although the two operations are
separated in time (or “non-simultaneously”).
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The ripened paprika will be dried all at once and the semi-finished product (dry
paprika pods) will be stored in bags. The legislation prescribes a 90-day warranty
period, albeit a high-quality ground paprika can be stored easily even for 240 days.
Characteristically, those products which were harvested by machine and dried with
more hot air tend to lose their colour.

Within the Kalocsai PDO area there are about 200 processors, out of which only 2
use the Kalocsai PDO labelling. Small-sized driers and mills often provide their ser-
vices to small growers with less than 1-2 hectares cultivating area. The main drying
capacities operate in the settlements of Kalocsa, Batya, Stikosd, Mélykut, Bogyiszlo.

All large paprika processors (over 500,000 EUR turnover) also sell imported
paprika and/or paprika without Kalocsai labelling, on the rationale of utilizing
packaging capacities and with the aim to supply all kinds of demand and ultimately
achieve higher revenue. However, this accompaniment does not support the
competitiveness of Kalocsai paprika. Paprika processors generally also have pack-
aging equipment, but the three steps of processing (drying, milling and packaging)
will sometimes be carried out in different facilities by different companies.
Processors usually use only the Kalocsai name on the packaging, but do not include
the EU PDO logo. (Fig. 9)

Small processors, who dry and grind primarily their own raw material, very often
provide drying and milling services for other small growers who produce only sev-
eral 10-100 kg of ground paprika yearly. These producers do not use the Kalocsai
label, they sell their product in plastic bags with 0.5-1.0 kg capacity (Fig. 8).

Paprika Sales

There are two ways of marketing paprika:

1. About 50% of the total volume of the Kalocsai PDO paprika originates from
small-scale farming. Small producers sell their product directly to the consumers
(households, restaurants, butchers) from home or in local farmers’ market
(within the allowed 40 km range) or in Budapest. This quantity of paprika enjoys
VAT-exempt status. Typical package size is 0.5 and 1 kg. The price range of these
products varies between 2700 and 4500 HUF/kg net (= 9-15 EUR/kg). Despite
the fact that the strength of the Hungarian paprika is its flavour instead of its
colour, the average Hungarian consumer decides based on the colour of the
ground paprika. This is why small producers at the local farmers’ markets prefer
transparent plastic bags instead of non-transparent plastic or paper.

2. Large paprika processors (including the market leader Kalocsai Fiiszerpaprika
Zrt) act as wholesalers on the market, selling their product exclusively to retail
chains (Aldi, Auchan, CBA, Coop, Lidl, Penny Market, SPAR, Tesco), some-
times to industrial partners (meat and preserving industry), or to export markets.
The bulk of the retailed quantities is sold under private labels, with only a few
famous brands (e.g. Kotdnyi, Univer) managing to sell at higher prices. The two
major PDO paprika manufacturers (Kalocsai Fiiszerpaprika Zrt and Szegedi
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Fig. 8 Small scale paprika dryer, grinder and end product. (Source: SZABO, Peter, producer (5 ha
area, 6 tons of ground paprika from Batya, near Kalocsa))
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Fig. 9 Different ways of labelling paprika in the Kalocsa region.

(a) Kalocsai PDO paprika using ‘Kalocsai’ designation but not marking the EU PDO logo. (Source:
http://www.kalocsaipaprika.com/termekek-1/) (b) Kalocsai PDO paprika using all requisites of
Kalocsai PDO labelling. https://bevasarlas.tesco.hu/groceries/hu-HU/products/2004002660420.
(c) A typical paprika grower producing 15 tons ground paprika per year (integrating raw paprika
growing, drying, grounding and packaging) not using the PDO labelling but his family name
(Mocsén) and his resident village (Fadd) instead
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Fig. 10 Ground paprika retail prices in Hungary, HUF/kg. (Source: Eco-Sensus survey, conducted
during November—December 2017)

Table 2 Ground paprika wholesale, retail and direct sale prices, HUF/kg

Kalocsa PDO, Szegedi PDO, Non-PDO

average average average
Retail price 5.992 5.671 4.089
Wholesale price 1.992 1.831 1.659
Direct sale small farmer price 3.625 3.388 -
(VAT-exempted)

Source: Eco-Sensus Survey, Nov-Dec, 2017. Package weights were converted to kilograms, then
retail items vary among 10-500 g, small farmers sell directly in 0.5-1.0 kg bags. Extreme values
were excluded. Wholesale prices originate from the paprika producers or, in some cases, were
derived from retail prices

Paprika Zrt) also have a brand strategy but they do not manage to sell at high
prices, seemingly because consumers do not prefer these brands to other
(imported) ones. PDO paprika’s main competitors are imported products, since
domestic paprika is easily replaceable with imported ones, and the retail and
industrial demand are price sensitive. Replaceability of domestic paprika with
imported pepper is supported by the consumers’ behaviour of choosing a paprika
by its colour instead of its flavour, as imported paprika has better colour. A gen-
eral behaviour of paprika manufacturers which supply retail chains is to import
cheap (often milled) paprika, pack it and deliver it to the retailer. Some major
suppliers sell only imported products.

Consumers willing to pay the price premium of the PDO quality are the main
customers of small producers, buying the (generally not labelled) paprika directly.
These transactions are very personal and loyal, consumers have confidence in their
traditional producers, although the decision to buy there is also often made based on
the colour of the product.

For the purposes of this chapter, a retail and direct sale survey was conducted
(n =96, 78 retail items and 18 direct sale items) in order to gain information about
retail prices, the quality of the paprika retailed and the correlation of the two (Fig. 10).

As we could observe, the great majority of ground paprika marketed in retail units
(supermarket, shops etc.) is not PDO paprika. The price premium of PDO paprika is
small at the wholesale level, and is substantial at the retail level, i.e. the margin is
skimmed by the retail chains (Table 2). It is also remarkable, that some famous non-
PDO brands (e.g. Kotdnyi, Univer) can be sold at higher prices than PDOs.
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Paprika Trade
Export

Three channels of exports are recorded in national statistics!’:

1. Intra-EU trade in bulk. In this case, paprika is delivered in 20 or 50 kg bags. The
main destination is Germany, which traditionally sets a high value on Hungarian
paprika. German customers esteem the flavour of the paprika instead of its
colour. Interestingly the paprika is exported without PDO labelling. The main
supplier of this segment is Kalocsai Fiszerpaprika Zrt exporting 400-450 tons
annually to the German market."!

2. Intra EU-trade through retail chains. Retail chains purchase paprika in retail
packaging (resealable bags) and distribute it over the region’s countries (Austria,
Romania, Slovakia) through the chain units. The major PDO producer, Kalocsai
Paprika Zrt sells 200 tons in this way, but also non-PDO paprika in this case,
because the chains do not require PDO quality and premium.

3. Extra-EU trade. Export shipments to extra-EU territories are occasional or only
minor amounts are concerned. Traditional export destinations are Japan, Canada,
USA.

Import

Hungary imports 2000 tons of paprika annually (paprika pods or ground paprika).
Imports of spice paprika jumped during the last 5 years, and can be linked with
China’s rapidly growing production since about 2007. Import is 60-70% cheaper
than domestic product. Foreign competitors sun-dry and produce with cheaper
labour. The total ground paprika production of the world is about 125,000 tons, out
of which 100,000 tons are produced in China. 80% of the import to Hungary origi-
nates from China. Minor quantities are imported from Serbia, Spain (actually from
China, Peru and South-Africa). Chinese import is fostered by low freightage
(importing a paprika shipment from China by sea to Italian or Croatian ports and
from there carry it by truck is cheaper than to deliver a shipment from Spain to
Hungary by truck).

10Source of foreign trade data: Statistical Office and interview with Mr. Németh.

"The Hungarian export totalling 1000-1200 tons/year is dominated by three companies (Kalocsai
Fiszerpaprika Zrt, Szegedi Paprika Zrt., and HFI Kft.) two of them are owned by the same
investors.
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Governance of the PDO, and Bargaining Power of Producers

The PDO is governed by two official bodies: the regional (county level) Government
Office!? is responsible for the registration and authorisation and the National Food
Chain Safety Office (NFCSO) is performing compliance control.!* The county’s
Government Office issues certificates on the PDO-status of the registered producers.

According to producer and consumer interviews however, the key factor of the
quality reliance is the strong producer-consumer relation which manifests in the
dominance of the direct sales among quality-conscious consumers.

The fact that only a few market players out of 200 ground paprika producers use
the PDO labelling indicates an insufficient promotion of the PDO label. Without an
effective and long-term promotion activity there will be no significant improvement
in the label-use or the market recognition of the label.

Sustainability Assessment of Kalocsai Paprika Value Chain

In order to estimate the sustainability of the Hungarian PDO paprika powder, the
specific methodology of the Strength2Food project was applied (Bellassen et al.
2016). For benchmarking purposes, as reference or counterpart product, the special
characteristics of the product was considered. First, the significant paprika produc-
ing areas are almost all covered by the two PDO territories (Kalocsai and Szegedi
paprika powder), therefore we can say that the only paprika production in Hungary
that is not allowed to be used in the PDO value chains are the modernist varieties
that are not mentioned in the code of practice. These varieties are mainly used for
paprika paste production. Therefore, in this chapter we consider the paprika powder
produced from imported (mainly Chinese) raw materials (and therefore not allowed
for the Hungarian PDO name) as a reference product.

Due to the very limited amount of official data of the paprika value chain, the
majority of the inputs for computing the indicators are collected via personal inter-
views (producers, processors and industry experts). On the other hand, all the avail-
able data are included, mainly gained from the databases of the Hungarian Central
Statistical Office and the Hungarian FADN (Fig. 11).

The PDO paprika value chain reaches substantial price premium, at all levels.
However, the price premium depends on the length of the distribution channel: at
direct sales the price premium is +130% on farm level, while at indirect sale 69%
price premium reveals at the processing level, and on the market it is sold on with
only 47% of price premium. At processing level — the only level where we have
estimates for the reference paprika — the profitability is quite moderate, but never-

12Bgcs-Kiskun megyei Korményhivatal- Kecskeméti Jardsi Hivatal, Elelmiszer-biztonsagi,
Novény- €s talajvédelmi Foosztaly- Elelmiszer-biztonagi és Allategészségiigyi Osztaly 2.
3Government decree on the PDOs’ control.
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Fig. 11 Sustainability performance of PDO Kalocsai paprika (supply chain averages). (Each indi-
cator is expressed as the difference between PDO Kalocsai paprika and its reference product. For
environmental indicators, for which lower is better, the opposite of the difference is displayed (e.g.
+20% when the carbon footprint is 20% lower))

theless higher for the PDO: 9% and 4%, respectively. It should be noted that profit-
ability at farm level is difficult to compare, as reference is based on directly imported
dried paprika from different countries, for which no economic data was available.
The difference in gross value added is even more advantageous for the PDO, as
PDO processing is more labour intensive than reference processing. Regarding the
foreign markets, only PDO paprika powder (though in many cases without PDO
label but suitable for the certification) is exported and the paprika export focuses on
European destination. The exported products are above the average price, as the
share of export in value is (much) higher, than the share in volume.

The carbon footprint of the raw PDO pepper and its reference — 94 and 223
kgCO2e ton~' respectively — are comparable, although somewhat lower than the
only literature reference of 368 kgCO2e ton~! (Wang et al. 2018). The 43% differ-
ence — 1 and 1.7 tCO2e ton~! respectively — found for the paprika itself (excluding
transport) is explained by two main drivers: a twice larger use of mineral fertilizers
in China — where the reference pepper is assumed to be produced — than in Hungary,
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and a twice higher yield in Hungary. Fuel use for cropping, 100 times more impor-
tant in Hungary, does not offset the first two drivers of carbon footprint.

Concerning foodmiles, over the entire supply chain from raw paprika to paprika
powder (U1-D1), there is a significant difference between the FQS and its refer-
ence. PDO paprika powder travels much shorter distances (1200 km instead of
80,000 km) and releases much less emissions (160 kg CO, eq instead of 3000 kg
CO, eq) than the reference. The ratio is respectively 1-60 and 1-20 in support of the
FQS. The shorter distance embedded in the PDO paprika powder can be explained
by the shorter distance travelled by raw paprika from farms to processing units, as
PDO specifications impose on farmers and processors to be located in a geographi-
cally restricted area, the Kalocsa region whereas the reference raw product is
imported from China. The distribution level (P1-D1) concentrates most of the kilo-
meters embedded in the product and most of the emissions generated along the
value chain (i.e. almost two thirds) for the FQS, while the production and process-
ing levels (U1-P1) concentrate most of the kilometres and most of the emissions
(i.e. more than 80%) for the reference product.

The overall blue water footprint — surface and groundwater use — is slightly
higher for the PDO paprika (0.494 m*/kg vs 0.402 m*/kg) as a result of two opposite
factors: the much larger use of irrigation water, which is largely offset by the higher
yield. The green water footprint — rainwater use — is much lower for the PDO paprika
than that of its reference, again because of its higher yield.

Regarding grey water footprint — water pollution by nitrates, the PDO paprika
performs better. This result is the combination of two factors: a lower input of nitro-
gen in both forms, mineral (138 kg/ha vs 265 kg/ha) and organic (5.6 kg/ha vs
35.6 kg/ha), and the higher yield (22.5 t/ha vs 11.7 t/ha). In addition, the final prod-
uct ratio, that is the amount of paprika powder produced by one ton of raw paprika,
is lower for the PDO (0.12 vs 0.14) reduced this difference.

The labour use ratio indicator, calculated on the basis of output, reflects labour
requirements for a unit of physical output (Just and Pope 2001). At the farm level, it
takes 688 hours to product one ton of Kalocsai paprika powder. There is no informa-
tion on conventional production at farm level because the raw material is mostly
imported. At the process level, the allocation of labour to production is higher for
Kalocsai paprika powder than for its non-PDO reference. It takes 1152 hours of
work to produce a ton of PDO paprika when the reference product requires only
279 hours. The difference (313%) indicates that the PDO product generates more
jobs than the reference system. The turnover-to-labour ratio indicator provides an
insight into labour productivity. The average turnover per employee is of the same
order in PDO firm than in non-PDO ones. These results are mostly due to the farms/
firms structure, as the FQS requires more labour as this processing method (e.g.:
hand drying, small-scalemilling) is quite labour intensive, while the conventional
production is more mechanized.

Both Putnam (2000) and Halpern (1999) identified education as key to the cre-
ation of social capital and greater educational achievement as an important out-
come. The education attainment indicator, which refers to the highest level of
education that an individual has completed, allows us to indirectly measure certain
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components of social capital. This indicator is close to 0 if the majority of workers
have a primary education level and approaches 1 as the level of education increases.
The education attainment indicator for PDO-paprika powder is very low at the farm
level: most workers have a primary (75%) or secondary (20%) educational attain-
ment. At the processing level, the educational attainment level indicator is much
higher and identical for PDO and non-PDO product: 25% employees have at least a
licence (bachelor).

Bargaining power is quite evenly distributed among producers and processors for
the FQS, even though processors take advantage over producers, as evidenced by
the higher by their higher bargaining power score (0.71 vs. 0.31). This can be
explained by a lower number of processors than of producers. Besides, contrary to
producers, processors are organized in professional unions, whether pertaining to
the FQS or not. Finally, they enjoy small advantage in terms of resource specificity
(drying and milling equipment). Bargaining power seems to be even more evenly
distributed for the reference.

At the farming stage, Kalocsai paprika growing could be somewhat endangered
in its sustainability prospects due to a rather limited employment of 15-35-year-old,
compared to 45—65-year-old. It should be noted that because the counterpart prod-
uct is imported dried paprika which is turned into powder, no data are available for
the paprika growing stage of the supply chain to calculate the generational change
indicator. Hence, no comparison on the levels of social sustainability can be drawn
at the farming stage across the two products.

An even lower level of social sustainability, in terms of the value of the genera-
tional change indicator, characterizes the stage of the paprika driers and mills.
However, it is as low for the PDO than for its reference.

Regarding the gender inequality indicator, the PDO product is less sustainable
than the counterpart, at least at the paprika driers and mills stage, which is the only
one for which a direct comparison can be made. This result is due to the very small
share of female employment in the Kalocsai paprika supply chain. Everything else
being equal across the two supply chains, the higher level of female employment in
the processing stage of the reference (imported) dry paprika contributes to a higher
level of sustainability of the latter, compared to the PDO product.
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Organic Tomatoes in Italy

Michele Donati, Marianna Guareschi, and Mario Veneziani

Description of the Product and Its History

Northern Italy has been renowned since the end of the nineteenth century as a
national centre for the production and processing of tomato. In 2016, with a produc-
tion of 5.2 million tonnes of processed tomato and a 13.6% share of the global
market, Italy was the second largest world tomato producer after California (30%),
just ahead of China (13.5%), and the first in Europe (50% of the market), far ahead
of Spain and Portugal (around 40% altogether). Half of Italian tomatoes are grown
and processed in Northern Italy. The northern Italy tomato cluster area includes the
Regions of Emilia-Romagna, Lombardy, Veneto, Piedmont and an area of the
Autonomous Province of Bolzano. Three quarters of the area devoted to tomato
production is in Emilia Romagna, where tomato for industrial processing is the
major horticultural crop, especially in the Parma, Piacenza, and Ferrara provinces
(Mantino and Forcina 2018).

Organic tomato represents a niche product and market, although output and sales
are increasing every year. In 2017, roughly 6.6% of the utilised agricultural area was
cultivated following the requirements of organic production, while the remaining
followed the rules of the regulation for integrated production (OI Northern Italy
Tomato for Industry 2015). In this chapter, integrated production will be considered
“conventional” production, compared to the (higher) “quality” organic production.
The whole value chain of tomato production and processing — organic and conven-
tional — is organised in an inter-branch organisation recognized by the Region and
the European Union. It accounts for 39,000 hectares of tomato plants, comprises
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2,000 producers grouped into 17 producer organisations and 21 processing compa-
nies operating 28 plants, processing around three million tonnes of tomatoes into
concentrate, pulp and paste (Mantino and Forcina 2018).

Intrinsic Attributes (Colour, Flavour, Taste) Including the
Description of Factors Affecting the Intrinsic Quality Attribute

Tomato is made up of 94% water, 3% sugar, 2% fibers, and 1% protein, vitamins,
minerals, antioxidants (lycopene). In the northern Italy cluster, the main variety
cultivated is the “round tomato” which is juicy, with a refreshingly sweet flavor. A
small percentage of “long tomato” (0.7%) and “cherry tomato” (0.5%) are also cul-
tivated (OI Northern Italy Tomato for Industry 2015). Although tomato is often
eaten fresh, the industry in northern Italy processes it for preservation. Tomato can
thus be consumed as pulp, concentrate, canned, and in sauces for dishes such as
pasta, pizza, vegetables and soups.

Extrinsic Quality Attributes
Links with the Territory

The tomato-producing provinces in Emilia Romagna feature a soil which ranges
from predominantly clay, to sandy-clay, to silt. The climate, often characterised by
a big difference between day and night temperatures, is ideal for tomato growing
(Gray 2009). The value chain is characterised by geographical proximity, long-
standing and consolidated relationships between agricultural producers and the
local industrial sector, historical traditions and local identity, and a distinctive gov-
ernance influencing the economic performance and the development pattern at the
local level (Mantino and Forcina 2018).

The Characteristics of the Quality Scheme of the Northern Italy Organic
Industrial Tomato

The northern Italy organic tomato for industry production system follows the
European Council Regulation (EC) No 834/2007 and the Commission Regulation
(EC) No 889/2008 which establish organic production standards (i.e., Art.12, Title
III, EC 834/2007, see summary in Table 1).

Organic tomato production in northern Italy also fosters environmental protec-
tion. Although water consumption is concentrated at the stages of tomato cultivation
(irrigation) and manufacturing (cooling and cleaning as well as processing), water
consumption along the whole tomato supply chain is nowadays limited by practices
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Table 1 Summary of the technical specifications and elements that generate quality

Territory

Geographical No restriction, although this chapter focuses on northern Italy

area

Varieties No GMO permitted. Varieties include: Dexter, Fokker, Genius, Guadalete,

Heinz 3402, Heinz 4107, 1S129783, Leader, Littano, Mascalzone,
Nemacrimson, Nerman, Perfectpeel, Quorum, Ruphus, Terranova UG 13306

Arable farming practices

Fertilization

The fertility and biological activity of the soil is maintained and increased by
multiannual crop rotation including legumes and other green manure crops,
and by the application of livestock manure or organic matter, both preferably
composted, from organic production. In addition, fertilizers and soil
conditioners may be used only if authorized for use in organic production
(Annex I CE n. 889/2008). Mineral nitrogen fertilizers not allowed

Plant health

The prevention of damage caused by pests, diseases and weeds is
accomplished primarily by natural enemies, selection of species and
varieties, crop rotation, cultivation techniques and thermal processes. In the
case of recognised threat to a crop, only plant protection products authorised
for use in organic production (Annex II CE n. 889/2008) can be used

Field operations

No restriction. Typical operations are: deep pruning (35—40 cm); subsoiling,
fertilization (if necessary), sowing (February—April), transplanting, crop
protection (if necessary), irrigation, weeding, collection (June—September)

Transportation
From farms to
processing plant

Tractors and trucks

Processing

First stage

Washing and sorting

Second stage

Sauce or concentrates: shredding at high temperature, refining, concentration,
pasteurization, and packaging/Pulps and peeled tomato: peeling of tomato,
cutting or shredding, pasteurization, and packaging

Transportation
From processing
plants to
retailers

Trucks

Conditioning

In natural conditions without additives and preservatives

Other

Source: Authors’ compilation

aimed at reducing water demand, such as water-saving irrigation systems. In order
to save water and maximize both yield and quality, micro-irrigation, including fer-
tirrigation, is the preferred practice for effective and sustainable water management.
Micro-irrigation consists in delivering the right amount of water directly onto the
roots of the plants or into the soil in very close proximity, using lower pressure and
flow than in a sprinkler system. Developing optimal water management strategies is,
in fact, one of the main concerns of the tomato supply chain.

The organic tomato quality scheme is also guaranteed by an agreement between
producer organisations and the Italian Association of Food Products Industries
(AITPA). The agreement is a framework contract, signed every year, and overall
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aims to: (i) develop synergies in the scheduling of production quantities and in the
classification of the quality of processed tomatoes, as a function of market objec-
tives; (ii) meet the traceability criteria laid down in Regulation (EC) 178/2002 and
(iii) guarantee the use of GMO-free tomato, grown following environmentally
friendly policies (integrated or organic methods), to increase the share of quality
products in national production.

The 2018 framework agreement introduced a specific rule book for organic pro-
duction, reflecting the increase in production levels over recent years. It establishes
specific bargaining methods for organic tomato, and also guarantees additional
checks for quality control required by producer organisations and processing firms.
Thus, both producer organizations and processing firms are committed to guaran-
teeing additional checks in the organic tomato value chain.

On one hand, producer organizations work alongside the partner farmers offering
advisory services and checking compliance with the production process and the
suitability of the product. In this sense they: (a) verify in advance compliance with
organic requirements; (b) provide technical advice to farmers on choosing the most
suitable tomato variety, purchasing seeds, implementing crop development strate-
gies, agronomic practices, control of weeds according to the procedures laid down
in the organic tomato regulation; (c) carry out scheduled self-tests on the organic
tomato ready for delivery, including checks for the absence of pesticide residues on
the fruit, leaves, roots and soil; (d) verify the traceability of individual tomato loads
transported from the field to the processing firms; (e) provide the processing firm
with the certainty that each producer organization is certified to sell organic pro-
duce, organic certification for each member farm, documentation certifying the
organic characteristics of the individual loads of tomatoes transported and the docu-
ments in which all the agronomic operations are recorded.

The processing firms also have their own procedures and inspection for the con-
formity of tomatoes entering factories. They (a) select organic tomato samples in
the field to check their compliance with the mandatory requirements; (b) verify the
validity of the organic certification of the producer organization; (c) verify farmers’
documents about the agronomic practices in the field; (d) verify farms’ organic
certification; (e) receive from the tomato transporter a health and hygiene statement
for the transport used for the organic tomatoes; (f) select organic tomato samples
before entering the processing plant to verify compliance with the rules of organic
production and the absence of pesticides through specific analyses; (g) process
organic tomato through dedicated production lines, or alternatively guarantee that
the production lines are completely clean; (h) analyze the processed product to ver-
ify the absence of pesticides.

Several labels are used in addition to the organic label. Some of these focus
directly on the product and refer to its intrinsic qualities (i.e., 100% Italian, GMO
free). Others refer to the entire supply chain and validate its overall management,
environmental, ethical and food safety performance. For example, ISO 22005 traces
as well as the product itself, the cultivation and processing it has undergone. This
makes it possible to determine the history or origin of the product and to identify all
the responsible organizations along the food chain. Eco-Management and Audit
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Scheme (EMAS) and Environmental Management System (EMS) are EU certifica-
tions of the environmental objectives of the farms/firms (i.e., of the organisations)
relating to energy, materials, water, waste, biodiversity and emissions. International
certifications like ISO are required for exports to certain countries. British Retail
Consortium and International Food Standards certifications are nowadays almost
equivalent and are required for registration as an exporter with the Food and Drug
Administration to access the USA market. Such certifications mainly refer to
hygiene and food safety requirements (e.g., HACCP, Good Manufacturing Practice,
Good Laboratory Practice, Good Hygiene Practice). Safety, quality, reputation, trust
are the essential attributes of this detailed framework. Official recognition of prod-
uct/process/system quality guarantees the trustworthiness of the tomato stakehold-
ers, reduces transaction costs, adds value to the whole supply chain and signals its
differentiation on the market (Mantino and Forcina 2018).

Historical Background

Francesco Cirio established the first pea canning industry in Italy in 1858, and at the
end of the century the firm started producing the first processed tomato preserves. In
1888, Brandino Vignali opened a factory in Basilicanova near Parma to produce
“tomato extract” following the technique of “black preserve” typical of peasant
households. This was obtained by sun-drying the tomato paste, previously concen-
trated in large copper pots (Canali 2012). The first tomato processing company was
founded in Piacenza in 1906. In 1912, ten companies were operating in the Piacenza
province and in the following year, due to the first crisis, at least three closed, lead-
ing to a 50% reduction in the cultivated area (Periti 1998). From the late nineteenth
century, in the area of Parma and Piacenza, as well as in other neighboring areas in
the Po Valley, a scientific approach to agricultural production, and training and dis-
semination for farmers, was developed. There were for example comizi agrari —
agrarian meetings— and cattedre ambulanti — itinerant chairs. In the same areas and
times, the first cooperatives were established, aimed at purchasing new inputs,
including chemical fertilizers and machinery, on more favorable terms. Innovative
scientific applications of the techniques for the industrial processing of tomatoes
were introduced, and produced a concentrate paste that could be easily preserved,
distributed and marketed. In 1922, the Experimental Station of Preserves (SSICA)
was established in Parma to assist the emerging processed tomato district in its
efforts towards technological innovation and development. So the northern Italy
tomato supply chain was created thanks to agronomic and technological innovation,
and training and dissemination, against a background of favorable social and politi-
cal conditions of these areas (Canali 2012).

Since the 1980s, a pivotal role has been played by producer organizations. The
Common Agricultural Policy (CAP) of the European Economic Community (EEC,
later European Union (EU)) required the aggregation of tomato supply in order to
access aid from the Common Market Organization (CMO), but producer organizations
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already existed in the value chain of the northern Italy tomato cluster. They led nego-
tiations on the farm gate price of tomatoes with processing industries, organized
collective purchases of production inputs, and offered tailored-made consultancy
services and technical support. Later, in order to prepare for forthcoming EU CAP
reforms and the challenges related to the decoupling and reduction in levels of sup-
port, stakeholders set up the “Processed Tomato Cluster” in 2007 (Mantino and
Forcina 2018). During the period 2007-2010, the association expanded its geo-
graphical influence to include other areas specialized in tomato production in the
nearby Regions (Lombardy, Piedmont, Veneto and the Province of Bolzano). In May
2011, the association evolved into the present Inter-Branch Organization of the
Processed Tomato of Northern Italy which was formally recognized by the EU and
Emilia-Romagna Region on December 22nd of the same year.

Organic production has been facilitated by the Emilia Romagna Region inte-
grated production scheme through the introduction of the dedicated QC mark
(Qualita Controllata). Integrated production defines strict rules in terms of chemi-
cal input use and water consumption, and can be interpreted as an intermediate step
in converting from conventional to organic agriculture. Conversion to organic agri-
culture for farms using integrated production is less costly and less risky than for
conventional farms.

Description of the Territory and the Local Production System

As noted above, Piacenza, Parma and Ferrara are the leading producing provinces
in northern Italy with more than 50% of total northern Italy tomato cultivation
(Table 2) and feature most of the processing firms of the value chain, representing
more than 60% of processed tomato (1.7 million tonnes) (Mantino and Forcina
2018). Emilia Romagna has 17 processing tomato industries, representing 70% of
total industries (Fig. 1).

These areas are characterized by relative prosperity with average income per
capita exceeding 30,000 EUR per year and high population density. The economy is
particularly thriving in the industrial sector, and is supported by a strong tertiary
sector and advanced services. The prosperous economy is driven by sectors linked
to agriculture, especially machinery for agriculture and food production. However,
environmental problems, mainly related to the very intensive modes of agricultural
production, impact on the quality of water.

Several factors characterize the area from a production and institutional point of
view. These include the coexistence in the same territory of an intensive and highly
productive agriculture; world-famous PDOs and PGIs (e.g., Parmigiano
Reggiano PDO cheese, Parma ham PDO, and Salame Felino PGI); large agri-food
companies specialized in sugar production, grain milling and pasta making (e.g.,
Barilla), and dairy and pork processing companies. There are also companies spe-
cialized in providing services and innovation to food producers. The production
area is also famous for the presence of manufacturing enterprises producing for the
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Table 2 Area cultivated with tomatoes, both integrated and organic (hectares)

Average total % Organic ha 2017/
Province (2011-2016) | Total 2016 | Total 2017 | Organic 2017 | Total ha 2017
Piacenza 9,027 9,840 10,003 76.5 0.8
Parma 4,445 4,667 4,666 184 39
Reggio 831 1,050 993 46 4.6
Emilia
Mantova 3,534 4,129 3,963 37.5 0.9
Cremona 1,988 2,216 2,102 16.5 0.8
Ravenna 2,009 2,136 1,929 350 18.1
Ferrara 6,431 7,429 6,177 1,500 24.3
Alessandria | 1,483 1,700 1,821
Other 5,053 5,328 5,051 99.5 2.0
Total 34,801 38,495 36,705 2,110 5.75

Source: Report 10 (2017)
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Fig. 1 Location of the northern Italy tomato for industry processing industries. (Source: Inter-
Branch Organization of the Processed Tomato of Northern Italy (http://www.oipomodoronordita-

lia.it/))

food industry, which deliver cutting-edge technologies for the processing, preserva-
tion, storage and packaging phases of the production process. The province of
Reggio Emilia especially is home to several companies making agri-food equipment.

It is important to note that there are institutions connected to these industries
which support the value chain(s) and local development. As noted above, Parma is
the headquarters of SSICA, one of the most important applied research institutions
in the preserved food sector globally, which takes part in national and international
research projects. Other active institutions include farmer unions, the European
Food Safety Authority (EFSA), certification bodies; the Chamber of Commerce, the
LEADER agency, the Ente Fiera and public institutions (including the “Mountain
Communities” and regional parks). All these public and private entities pursue com-
mon goals and deliver significant benefits in the provinces which are the area of
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influence of the northern Italy tomato cluster. The relations between these institu-
tions are facilitated by the fact that often the members of each institution work
simultaneously in multiple institutions ensuring close links between them. This
close cooperation reduces transaction costs and is beneficial to the decision-making
process.

The Local System

Organic processed tomato production is embedded in the processed tomato
Localized Agri-Food System (LAFS). The LAFS is characterized by a very com-
plex structure which is the result of different factors interacting over time. Mantino
and Forcina (2018) explain that the value chain encompasses a very detailed system
of functional, technological, and organizational relationships between the various
actors representing the production and processing stages of the value chain, institu-
tions, research centers, and providers of technical means. Figure 2 summarizes this
system: the local system where relevant trade relationships occur (in green) is much
wider than the supply chain (in blue) and the inter-branch organization (in pink).
Links between actors can be formal and informal, both horizontal (among farmers
and among processors) and vertical (e.g., cooperation between producers for the
management of processing plants, contractual relations between producer organiza-
tions and industry associations).

In the Parma and Piacenza areas, tomato producers are members of local and/or
interregional producer organizations (the Interprovincial Associations of Fruit and
Vegetables Producers A.In.P.O. and As.I.LP.O., and the Interregional Fruit and
Vegetables Consortium of Producer Organisations C.1.O.) or of “integrated” coop-
eratives that grow and process tomatoes (Consorzio Padano Ortofrutticolo-CO.
PAD.OR., Consorzio Casalasco del Pomodoro, Agricoltori Riuniti Piacentini-ARP),
through which they collectively purchase the means of production, receive agro-
nomic and technical assistance, and sell to processing companies. The biggest
private processing companies such as Mutti, Rodolfi, Greci Alimentari and Emiliana
Conserve, which have a turnover of more than EUR 50 million and more than 100
permanent employees, are located in Parma and Piacenza, and most of them still
belong to the founding families, even when publicly traded. They process nearly
half of the tomatoes going through the value chain.

Description of the Value Chain

The value chain of the northern Italy industrial organic tomato cluster consists of
three main types of actors which interact with the aim of ensuring the high quality
of the final product (Fig. 3).
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The area of production of organic tomatoes reached 2,310 hectares in 2017, increas-
ing 75% from 2015 and representing 60.7% of total Italian organic tomato produc-
tion (IO 2017). In 2018, 2,700 hectares produced organic tomatoes (IO 2018). The
number of farms that cultivate both organic and integrated tomato for industry in the
northern Italy industrial tomato industry cluster reached 1,860 in 2017. In aggre-
gate, they planted 34,932 ha and are organized in 17 producer organizations. Each
farm grows on average 18.78 ha of tomatoes. The volume of tomatoes delivered by
farmers in 2017 reached 2,715,084 tonnes, 96% of which was delivered by producer
organizations members of the inter-branch organization and just 4% by farms not
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Table 3 Quantity delivered by farmers in the North of Italy in 2017

Processing firms
North of

Members of the inter- Italy-non-
Quantity delivered branch organization members Total
Producer organization members of 2,566,389 38,230 2,604,619
the inter-branch organization
Farmers not members of a producer | 110,465 110,465
organization
Total 2,676,854 38,230 2,715,084

Source: OI Report (2017)

represented in the inter-branch organization (Table 3). Tomato prices fell in the last
5 years, reaching 81 €/tonne in 2016 for “round” varieties (mainly used for the pro-
duction of paste and concentrate), 103.4 €/tonne for “long” varieties (used for
canned and pulp) and 137.2 €/tonne for organic tomatoes. For the year 2017, the
Framework Contract for Northern Italy agreed on the price of €80.75 per tonne
(including 1 euro for services) (ISMEA 2017). Organic tomatoes commanded a
higher price at 130 €/tonne in 2017 (Fanfani and Pieri 2017).

A.In.PO and As.I.PO are the main local producer organizations. Both started as
producers’ cooperatives in the middle of the 1970s and were recognized as producer
organizations by the Region in 1997. A.In.PO includes more than 400 tomato farm-
ers (individual producers and two cooperatives); its members cultivate 6,200 hect-
ares and have a productive capacity of 400,000 tonnes per year of industrial tomato.
As.I.LPO gathers tomato producers growing tomatoes on 5,600 hectares, delivering
almost 400,000 tonnes of fresh produce. Another important organization is the CIO,
a second-level producer organization established in 2000 on the initiative of four
tomato producers and processing organizations (A.In.PO, ARP; Consorzio
Casalasco del Pomodoro, Cremona; CO.PAD.OR., Parma) and recently recognized
as an Association of Producers Organization. It groups 650 producers cultivating
12,000 hectares (accounting for 30-35% of northern Italy cultivated land), produc-
ing 830,000 tonnes of tomatoes and processing 480,000 tonnes of final product
(Mantino and Forcina 2018).

Processing Firms

Twenty-one processing firms in the northern Italy tomato cluster operated 28 facto-
ries and handled 162,000 tonnes of organic produce in 2017. Organic tomatoes are
mainly turned into puree (24,854 tonnes), pulp (19,410 tonnes), double concentrate
(12,283 tonnes), other concentrates (2,378 tonnes), frozen products (2,016 tonnes),
sauces (145 tonnes) and flakes (24 tonnes) (I0 2017).

There are two different types of processing firms in the northern Italy tomato
value-chain: cooperatives and private firms. In 2012, cooperatives processed 43%
of total production and private firms processed 56%, while in 2017 the total
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Cooperatives Private Total

2012 986,280 1,303,087 2,289,367
% 43.08 56.92 100

2013 827,520 1,055,915 1,883,435
% 43.94 56.06 100

2014 981,965 1,374,849 2,356,814
% 41.66 58.34 100

2015 1,110,735 1,540,310 2,651,045
% 41.90 58.10 100

2016 1,151,815 1,661,823 2,813,638
% 40.94 59.06 100

2017 920,638 1,764,972 2,685,610
% 34.28 65.72 100

9% Var 2017-2012 —6.66 35.45

Source: OI Report (2017)

tomato processed by cooperatives decreased to 34.3% of total output versus
65.7% processed by private firms (Table 4).

Among the biggest cooperatives that process their own tomatoes there is
the Consorzio Casalasco del Pomodoro and CO.PAD.OR. Consorzio Casalasco del
Pomodoro is now the first industrial tomato producer and processor in Italy and the
third in Europe. In 2015, it took over ARP, a cooperative operating in Piacenza since
1958 in cultivation, processing and distribution of tomato and in 2017 purchased
two brands of the Parmalat Group, Cirio and Pomi. It now includes 370 farms culti-
vating tomato on 7,000 hectares and producing 560,000 tonnes of tomato. It has
more than 50 processing lines, formerly belonging to ARP, employs nearly 1,300
permanent and seasonal workers, and generates a turnover of EUR 270 million.
CO.PAD.OR. was established in 1987; its members cultivate 4,000 hectares and
process around 300 thousand tonnes of fresh tomatoes every year (Mantino and
Forcina 2018).

The biggest private processing firms are located in the provinces of Parma and
Piacenza and most of them still belong to the founding families. They include Mutti,
Rodolfi, Greci Alimentari and Emiliana Conserve. Mutti is the Italian retail market
leader: it was set up in 1899, processes almost 200 thousand tonnes of tomatoes
grown by 400 tomato farms and employs around 700 people, of whom 150 on a
permanent basis. It has a 30% share of the Italian market. 2015 turnover amounted
to EUR 234 million (+178% in comparison to 2003), 1/3 of which was earned on
the export market. Mutti is very pro-active in product and process innovation, and
willing to pay higher prices for tomatoes produced under stringent rules in order to
achieve high quality levels. Rodolfi was founded in 1896 and in 2013 merged with
the processing firm E&O Von Felten. It processes almost 150 thousand tonnes of
tomatoes and employs around 200 people. It sells to the retail market, i.e. the final
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consumer, to further processors and abroad. In fact, 1/4 of its turnover is on the
export market (Mantino and Forcina 2018).

Small and medium sized processing firms with less than 100 employees are the
key to ensure the product is processed locally and maintaining organizational and
operational diversity in the northern Italy tomato cluster. Notable examples include
well-structured old family business (Columbus, Steriltom, Carlo Manzella), small
scale tomato processors (Terre di San Giorgio) and operations specialized in pro-
cessing fruit and vegetables, of which tomatoes are only a small percentage
(Suncan). Columbus was established in 1983 and belongs to the group Romano
Freddi of Mantova, owned by the same family, processes tomato in a plant active
since 1912. It employs more than 70 people; processes up to 150 thousand tonnes of
tomato, mostly for third parties, and exports 65% of its output. Steriltom was estab-
lished in 1934 and still belongs to the Squeri family, which is also a tomato grower.
It employs 25 people, processes around 150 thousand tonnes of tomato and is a
leader in pulp production for the food service industry and further industrial pro-
cessing, with a turnover of around EUR 45 million, 55% on the export market
(Mantino and Forcina 2018).

Marketing Channels

Processed northern Italy organic tomatoes are mainly sold for further processing to
other companies to make ready products (56.9%), to retailers (34.1%) and to the
food service industry (9%) (IO 2017).

Chain Governance

The northern Italy organic processed tomato value chain is characterized by an
innovative governance system, the inter-branch organization, which ensures both
vertical and horizontal cooperation. The inter-branch organization facilitates estab-
lishing and maintaining shared rules and specific tasks of coordination and control.
It encourages collaboration between producer and processor organizations to ensure
the economic, environmental and social sustainability of the final product.

The inter-branch organization is composed of farmers, all members of producer
organizations, and associations of producer organizations and private and coopera-
tive processing firms. It involves 62 members representing all the key actors of the
tomato value chain. Decisions are taken by a majority of three-quarters of the ordi-
nary members; the vote of each member weighs in proportion to share in the total
output. However, neither tomato growers collectively, nor tomato processors as a
group can tilt decision making in their favor. Advisory members are Province
authorities, Chambers of Commerce, farmers’ unions such as Coldiretti, and repre-
sentatives of processing firms (i.e., UPI, CONFAPI, and AIIPA). They do not have
the right to vote but have the right to issue opinions. Ordinary members are all the
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private processing industries, the cooperatives of producers processing their own
tomato (e.g., CO.PAD.OR., Conserve Italia, the recently merged ARP and Consorzio
Casalasco del Pomodoro), the producer organizations (ASIPO and AINPO), the
association of producer organizations (e.g., the Interregional Fruit and Vegetables
Consortium — CIO) and all the other processing firms and producer organizations
(e.g., AFE, CICO, APO CONERPO, APOFRTUIT, Ferrara Food, Conserve Italia,
Tomato Farm) (Mantino and Forcina 2018).

The inter-branch organization is a “neutral” institutional space where the trad-
eoff between intensification, cost-reduction and improved quality requirements of
the processed tomato is negotiated. Farmers may push towards intensification, while
the industrial sector may try to raise the quality features of the processed product.
The fundamental tool to reconcile these conflicting positions is the quantitative and
qualitative programming and control of production, which takes into account the
volume of market demand. The inter-branch organization provides assistance, a
common identity and a united voice, by defining and managing fair rules of conduct
concerning the exchange of information and cooperation. It does not intervene in
any transaction within the value chain; nevertheless, it exerts a key influence in
stabilizing the market. It manages vertical relationships between producers and pro-
cessing firms, acts as a guarantor of the compliance with the rules agreed upon,
monitors the requirement to use only tomato produced in the area, and supports
producers and processors in managing the general contractual framework and the
reference price, in a transparent manner. Moreover, it facilitates implementation and
consent with the single supply/delivery contract with respect to the price and terms
of payment, and handles the exchange of data concerning the tomato growing cam-
paign, such as origin, quantity and quality of tomatoes. These functions impact
effectively on the stability and sustainability of the LAFS over time, strengthening
the sense of belonging, ownership, and equality of treatment among members
(Mantino and Forcina 2018).

Sustainability Assessment

The sustainability performance of the northern Italy organic processed tomato has
been assessed using the Strength2Food method (Bellassen et al. 2016). The values of
the indicators for the organic product are compared to those for the reference product,
which is tomato produced under the integrated production scheme in the northern
Italy processed tomato district (Fig. 4). All calculations are based on primary data col-
lected from supply chain members (e.g., the northern Italy processed tomato inter-
branch organization, tomato processing companies, tomato farms) and secondary data
extracted from the scientific and technical literature, agricultural handbooks and data-
bases (e.g., the Italian FADN). Each indicator is expressed as the difference between
the FQS and its reference product. For the environmental indicators for which lower
is better, the opposite of the difference (e.g., +20% when the carbon footprint is 20%
lower) and the supply chain total — rather than supply chain average — are displayed.
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Fig. 4 Sustainability performance of organic tomatoes (supply chain averages). (Each indicator is
expressed as the difference between organic tomatoes and its reference product. For environmental
indicators, for which lower is better, the opposite of the difference is displayed (e.g. +20% when
the carbon footprint is 20% lower))

Economic Indicators
Price Premium, Profitability and Value Distribution

The price of the northern Italy organic processed tomatoes is 63% higher than the
reference product, at both farm and processing level. At the downstream (retail) stage,
the price of the organic product is almost double. The price premium recorded for the
organic product reflects consumer willingness to pay for higher quality (i.e., fewer
health risks) of the FQS. The gross value added is higher at the farm (77%) and pro-
cessing levels (44%) for the FQS, compared to the reference product (49% and 41%,
respectively). The gross operating margin is higher by 24% for organic tomato com-
pared to the reference tomato at farm level (35% vs. 11%), and is slightly lower at the
processing level (28% vs. 30%). Organic processed tomato products are exported less
than the reference (23% vs. 39%). This has implications for the food miles indicator
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(see below). The processing technology used for organic tomato is the same as that
used for the reference tomato; in other words, processing costs are the same and the
price commanded at every stage is higher, so the margin at the processing stage for
organic production is higher in absolute value, although slightly lower in relative terms.

Local Multiplier

The local multiplier for the northern Italy organic processed tomato is slightly
higher than the multiplier of the reference product (2.05 and 1.96, respectively). For
organic tomatoes, because the indicator exceeds two, one euro spent purchasing
processed organic tomatoes generates more than one euro of extra financial flows
within the local area. For the reference product, the extra financial flows fall just
short of one euro. All the tomatoes, organic and reference, originate from the same
area. The location of tomato farms is a key variable that contributes to the high local
multiplier for both products. If tomatoes originated from outside the local area, the
local multiplier would decline by more than 50% in both cases. The higher share of
payroll spending on local employees at the processing stage in the organic tomatoes
value chain is the main determinant of the improved local performance of the FQS
compared to the reference product. The second main determinant is the payroll that
accounts for more than 13% of the value of the indicator. In this respect, seasonal
labor at the processing stage appears to be the main factor affecting the payroll
weight in the value of the local multiplier.

Environmental Indicators
Carbon Footprint

The carbon footprint of fresh organic tomatoes and their reference, 18 and 34 kgCO.e
ton~! respectively, are lower than the literature range of 6,000 kgCO,e ton~! (Clune
etal. 2017). This wide range found in the literature is the result of different production
methods, with very high values for growing tomatoes in heated greenhouses, where
most of the carbon footprint comes from greenhouse construction and heating
(Almeida et al. 2014; Ro6s and Karlsson 2013). Tomatoes grown in open fields in
Italy are thus below the range. The bulk of the 48% difference between organic toma-
toes and the reference product is because no synthetic nitrogen fertilizers are used for
organic tomatoes. This gain is only marginally offset by the 13% lower yield of
organic tomatoes. The integration of processing reduces the difference between the
organic and reference product. In fact, the carbon footprint of processed organic
tomatoes, shown in Fig. 4, is only 18% lower than the carbon footprint for the refer-
ence product, with 147 and 180 kgCO,e ton~! respectively.
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Extended Food Miles

Over the entire supply chain, from tomato farms to distribution units (U3-D1),
organic tomatoes travel 30% shorter distances (2,000 km vs. 2,800 km) and
release 20% less emissions (130 vs. 165 kg CO, eq.) than their reference prod-
uct. This difference is mostly driven by the differences in the destination of the
final product (i.e., export or domestic market): 35% of the organic processed
tomatoes are exported against 60% of the reference processed tomatoes.
Because a lower percentage of output is exported, organic processed tomatoes
travel shorter distances and emissions are lower. Otherwise, organic processed
tomato shows patterns similar to the reference product: it is exported in the
same proportion, to similar export countries, and sold in similar proportions
throughout Italy. A somewhat larger share of organic product is distributed in
northern Italy, which implies shorter distances and lower emissions, but this is
not enough to offset the longer distances and higher emissions of the reference
product on the export market. The distribution level (P1-D1) concentrates most
of the kilometres embedded in the product and most of the emissions, more
than 90%, generated for transportation along the value chain. Regarding the
food miles indicators, organic processed tomatoes are thus more sustainable
than their reference product in terms of distance travelled and emissions
released at the transportation stage.

Water Footprint

Overall, organic processed tomatoes show a higher water footprint than the refer-
ence product. The difference in yields is the main reason for the difference in the
green water footprint (rainwater use). In fact, crop parameters and weather condi-
tions are exactly the same. The grey water footprint (water pollution by nitrates) is
slightly higher for the reference crop. This reflects the higher amount of nitrogen
that is used: both mineral and organic fertilizers are applied to the reference prod-
uct whereas only organic fertilizer is applied to organic tomatoes. However, in
terms of tonnes of substance applied, considering both mineral and organic nitro-
gen fertilizers, the amount is equal on a per hectare basis; there is no difference,
with 25 kgN/ha applied.

The blue water footprint (surface and groundwater use) of organic tomatoes
for industrial processing (32.6 m*t) and of the reference product (28.5 m¥/t) are
comparable with regional and country average values (32.9 m?/t; 30.7 m?/t). The
green water footprint of both types of tomato is lower than the regional and
national values.

The life cycle analysis component of the blue water footprint is higher for the
reference product (2.74 m?/t versus 2.33 m*t) and is essentially due to the higher
nutrient and pesticide use. The processing phases are exactly the same, which means
that the same amount of blue water is consumed by the two products.
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Social Indicators
Employment

The labor use ratio indicator, calculated on the basis of output, reflects labor require-
ments for a unit of physical output. The allocation of labor to production is higher
for organic tomatoes than for the reference product. At farm level, it takes 4 hours
of work to produce a tonne of organic tomatoes while the reference product requires
3 hours. The difference (33%) indicates that organic production requires more labor
than the reference one. The turnover-to-labor ratio indicator provides an insight into
the average product of labor. The average turnover per employee is slightly higher
on organic farms than on conventional ones. The average product of labor level is
much higher at the processing stage, with a relative difference of 63% in favor of
organic tomatoes. This is due to better market conditions and higher consumer will-
ingness to pay for organic products than conventional ones.

Bargaining Power

The organic supply chain is characterized by the dominance of one leading player
at the processing stage, whose influence is counteracted by a producer organization
made up of tomato producer members. Bargaining power can be qualified as fairly
evenly distributed along the supply chain, although the downstream level has a per-
sistent advantage over the upstream one. The upstream level in fact has a more
favourable competitive position; processors enjoy a commercial advantage over
producers, because they have a higher degree of contractual flexibility with down-
stream levels than do producers with processors. This bargaining power advantage
is, in turn, partially offset by institutional factors.

Overall, the bargaining power distribution scores of the FQS and the reference
product are fairly similar, and it appears that organic certification does not provide
an advantage over the reference product.

Finally, comparing the weakest stages of both supply chains, average bargaining
power scores obtained at farm level for both supply chains are 0.45 for organic and
0.44 for the reference product. This reveals vulnerability to significant changes in
the competitive structure or market position for both supply chains.

Educational Attainment

Both Putnam (2000) and Halpern (1999) identified education as key to the creation
of social capital and greater educational achievement as an important outcome. The
educational attainment indicator, which refers to the highest level of education that
an individual has completed, makes it possible to measure certain components of
social capital indirectly. This indicator is close to O if the majority of workers have



188 M. Donati et al.

a primary education level and approaches 1 as the level of education increases. The
educational attainment indicator is higher for the employees of organic farms. The
difference is 153% and is attributable to the fact that 38% of producers have employ-
ees holding at least a first cycle degree or equivalent. There is no difference at the
processing level.

Generational Change and Gender Equality

At the farm stage, the generational change indicator is 160% higher for organic
tomatoes than the reference product. However, because it is lower than 100% for
both products, both could be deemed endangered as they employ more 45-65 year-
olds than 15-35 year-olds. Likewise, there is higher gender equality at farm level for
the FQS, reflecting the higher level of female employment and female education.

At the processing stage, both products perform equally because the organic and
conventional products are processed in the same plants, with the same personnel.
The generational change indicator is much higher than 100%, indicating that a higher
number of young people are employed at the tomato processing stage than older
people. This may reflect the high reliance on seasonal labor provided by students.
Both products perform poorly regarding gender equality mainly due to the extreme
levels of inequality in the ownership of processing firms, which is the exclusive
domain of males. This is not offset by the high, and equal across gender, share of
employees with higher than secondary education levels at the processing stage of the
chain. The evidence of a high level of education at the processing stage is consistent
with its reliance on young seasonal workers; these are often university students who
have completed upper secondary education, and thus raise the value of the indicator.

At supply chain level, the generational change indicator for the organic product
is 80% higher than for the reference product, while the gender equality indicator for
both products is almost identical.

Conclusions

The volume of northern Italy organic processed tomato is increasing every year. This
means that farmers, processing firms and all the actors involved in the value chain
are looking for higher quality and food safety, paying special attention to the envi-
ronmental and social benefits of production methods, and the move towards organic
production fulfills these expectations. This trend is possible because organic produc-
tion is embedded in the northern Italy processed tomato cluster, which is the expres-
sion of the interaction of agronomic and technological innovation and training as
well as the social and institutional conditions of the area. The contractual arrange-
ments between producers and processing firms, and the governance model of the
inter-branch organization, are key elements in the increase in quality and provision
of environmental and social benefits in the LAFS. Public policies support the value
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chain, promoting and fostering collective producer actions and the coordination of
producers and processing firms. The drive towards higher quality has encouraged
the creation of national and regional quality schemes, such as QC, which promote an
integrated production system aiming at reducing environmental impacts, while
maintaining high yields and prices. This is facilitating the final move towards organic
production methods, reducing the costs of conversion, providing improved manage-
ment capabilities, and benefitting from the support of the inter-branch organization
for both farmers and processing firms.
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PDO Opperdoezer Potatoes
in the Netherlands

Jack Peerlings and Liesbeth Dries

General Information

The Opperdoezer Ronde is a potato variety that was first grown in 1860 by farmer
J. Sluis in the village of Opperdoes in the province of North-Holland in the
Netherlands (Fig. 1). In 1996 the Opperdoezer Ronde became a PDO protected
product but the product is, in fact, much older (Veerman 2015).

The Opperdoezer Ronde is a so-called ‘nine-week’ potato’, because 9 weeks
elapses between planting the seedling and harvesting. Because of the trend to grow
the potato earlier in the season, however, 9 weeks is no longer an accurate name as
the growing period is now between 10 and 12 weeks. The Opperdoezer Ronde is an
early potato that grows from May till September, and is therefore only available to
the consumer in summer and autumn. The potato has a very thin fragile skin and is
therefore sometimes harvested by hand, in which case it is a more labour intensive
product than other potatoes. The Opperdoezer Ronde is officially described as a
yellow/white fiberish, irregular shaped, oval, deep eyed tuber with a low starch per-
centage. The potato grows best on high, light, sulphur rich soils. These soils contrib-
ute to the taste of the potato (Veerman 2015).

The potato is grown in the village of Opperdoes, which covers an area of
1600 ha of which 1100 ha of farmland. 450 ha of the farmland is assigned to grow-
ing Opperdoezer Ronde. The potatoes are grown every 3 years in the crop rota-
tion, so on average 140-160 ha of land is used yearly for the production of
Opperdoezer Ronde (see Fig. 1). The Opperdoezer Ronde fits in a production
system in which farmers also grow other crops, mainly cabbage (sometimes also
on the same land later in the season). Crop rotation is applied to prevent potato
fatigued soils. The total potato production was 3,159,707 tonnes in the Netherlands
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Fig. 1 The location of the village of Opperdoes in the Netherlands. In green, areas where cultiva-
tion of Opperdoezer Ronde is permitted in and around the village of Opperdoes. The area of the
village of Medemblikis shown in red. There is an on-going debate over whether Medemblikis
should also be allowed to grow Opperdoezer Ronde. (Source: Manshanden 2018)

in 2016 (CBS 2017). The yearly production of Opperdoezer Ronde varies between
3000 and 4000 tonnes. So the Opperdoezer Ronde has only a very small market
share (Veerman 2015 and Manshanden 2018).

The Opperdoezer Ronde is one of the few products in the Netherlands with a
PDO status (e.g. Mout 2004). There are no other potatoes that have this status. The
co-operative the ‘Cooperatieve Pootaardappelteeltvereniging “De Opperdoezer
Ronde” WA’ holds the rights to produce the potato. The main reason for the co-
operative to apply for the status of PDO was to protect their market position at
relatively low costs. Given that the Opperdoezer Ronde is a special potato variety,
with a long-standing tradition (i.e. grown from 1860) and that is grown in a spe-
cific area (i.e. Opperdoes) the co-operative was able to gain PDO status.

The data used in this research are based on an interview with an expert in the area
of potato growing, an interview with the chair of the co-operative the ‘Codperatieve
Pootaardappelteeltvereniging “De Opperdoezer Ronde” WA” and an interview with
a farmer who both breeds and grows Opperdoezer Ronde. The quality of data can-
not be guaranteed and our figures should be interpreted and used with caution. This
is especially true because the stakeholders were hesitant to share information.

Technical Specifications

As noted in the first section, the Opperdoezer Ronde is officially described as a yel-
low/white fiberish, irregular shaped, oval, deep eyed tuber with a low starch per-
centage (EU streekproducten.nl 2018). The potato grows best on high, light, sulphur
rich ground. The area around the village Opperdoes has these soils, and therefore,
the growing area is limited to the village Opperdoes (see Fig. 1). This is the only
official ‘technical’ description given in the application for the PDO status and on the
basis of which the status is granted (Product dossier 2017).
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The Opperdoezer Ronde is a firm-boiling potato with a unique taste. The taste is
partly determined by the soils on which it is grown and the location of the growing
area relatively close to the sea. It is an ideal potato to serve with melted butter but
it can also be used for frying and baking or as an ingredient in salads. Because of
its thin skin it has to be handled with care, and peeling is not necessary. Given that
the Opperdoezer Ronde has been grown since 1860 it has become part of Dutch
heritage (Veerman 2015).

Because the growing season is shorter than for regular potato varieties, the use
of inputs such as fertilizer and plant protection (i.e. pesticides etc.) per hectare is
somewhat lower (but not per kg harvested). Water availability is not an issue. There
is no irrigation because rainfall is sufficient in every period of the year. Some fields
have a drainage system, this is however also the case for regular potato fields
(Manshanden 2018).

Value Chain

Marketing

There are 20-25 producers of the Opperdoezer Ronde who work together in the
co-operative the ‘Cooperatieve Pootaardappelteeltvereniging “De Opperdoezer
Ronde” WA’. This co-operative holds the rights to produce the potato. The
farmers are allowed to sell one third of their harvest through direct farm sales
and the rest is marketed through a company called The Greenery (via a sub-
sidiary called J.H. Wagenaar), a large company marketing many other veg-
etables and fruits. J.H. Wagenaar concluded a contract with ‘Codperatieve
Pootaardappelteeltvereniging “De Opperdoezer Ronde” WA’ to get the sole
right to market the Opperdoezer Ronde. Interviews indicate direct farm sales are
much smaller than the permitted one third of the harvest but exact data on direct
farm sales are not available. J.H. Wagenaar is the wholesaler in Fig. 2. Within
J.H. Wagenaar, there is one person responsible for marketing. The potatoes are

m Input suppliers (fertilizer, pesticides etc.).
Upstrea - Unique producers of seedlings (2)
m Potato producers (20-25). 3,000-4,000
tonnes grown on 140-160 ha

m levels

Retail stores (mainly large supermarkets)
plus limited direct sales to end consumers

“ Wholesaler (1) trading at least 2/3 of the
. harvest, the rest are direct farm sales
Trading \/

Fig. 2 Opperdoezer Ronde value chain
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mainly sold to large supermarkets. There are no exports. J.H. Wagenaar receives
a commission of roughly 5% which is common for this type of relatively small
product (Manshanden 2018).

Seedlings

The seedlings for the Opperdoezer Ronde are grown by two growers in isolation
from regular potato growers to prevent infections. The two growers are under con-
tract with the “Cooperatieve Pootaardappelteeltvereniging “De Opperdoezer
Ronde” WA”. To protect the potato from generic products, the seedlings are only
sold by the co-operative to the farmers (Manshanden 2018).

The two growers use strain selection methods in order to sustain and multiply the
existing strain. They do this using two methods, the classical method and the labora-
tory method. The classical method comes down to selecting plants on the fields on
the basis of appearance, strength, earliness, the amount of potatoes per plant, size of
potatoes and if all the potatoes have more or less an equal size. The ones that score
high on these criteria will be kept aside and will be used by the seedling growers to
multiply. The plants that score low, have diseases or have become mixed with other
breeds, will be destroyed. The laboratory method uses seedlings created in the labo-
ratory, which are then selected on the same criteria after determining that they are
free of diseases. There is no visible difference between the seedlings from the two
methods. In both methods the seedling growers will multiply seedlings over a few
years to reach a volume large enough to supply all the 20-25 producers with clean
seedlings (Manshanden 2018).

In the case of Opperdoezer Ronde the certification cost comes in the form of an
annual contribution to the “Codperatieve Pootaardappelteeltvereniging “De
Opperdoezer Ronde” WA”. The contribution is about €40 per farmer and per year.
In addition, the cost of the seedlings are about €0.69 per kilo, while conventional
seedlings cost about €0.28 per kilo. In an interview with a breeder / grower it became
clear that the higher cost does not relate to the small volume, but solely to the costs
borne by the organisation. These costs include publicity and lawyers when needed
(Manshanden 2018).

Sustainability Performance Assessment

To assess the sustainability performance of the Opperdoezer Ronde, we compared
the Opperdoezer Ronde with consumption potatoes grown in IJsselmeerpolders, an
adjacent region. Information on output and input use of consumption potatoes in the
IJsselmeerpolders was published in the KWIN report (WUR 2015). Consumption
potatoes are used for direct consumption or the production of potato products such
as fries and potato chips. Besides consumption potatoes there are seedlings and
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Opperdoezer Ronde potatoes
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Fig. 3 Sustainability performance of Opperdoezer Ronde (supply chain averages). (Each indica-
tor is expressed as the difference between Opperdoezer Ronde and its reference product. For envi-
ronmental indicators, for which lower is better, the opposite of the difference is displayed (e.g.
+20% when the carbon footprint is 20% lower))

starch potatoes, both of which are important in the Netherlands. Figure 3 presents
the score of the Opperdoezer Ronde on different economic, environmental and
social indicators. We discuss the different indicators clockwise starting with the
price and operating margin.

Price and Operating Margin

The price of the Opperdoezer Ronde is 4.6 times the price of regular consumption
potatoes (0.74 €/kg versus 0.16 €/kg). However, combined with the lower yield
(25 tonne/ha versus 54 tonne/ha), this results in a smaller difference in revenue per
hectare (18.5 €/ha versus 8.3 €/ha). Slightly higher operating costs for the
Opperdoezer Ronde make the difference in operating margins smaller than the dif-
ference in revenues (15,700 €/ha versus 5900 €/ha). However, the difference is still
substantial.



196 J. Peerlings and L. Dries
Exported Share and Local Multiplier

The Opperdoezer Ronde is a very small product with an annual production of only
30004000 tonnes while total potato production in the Netherlands is more than
three million tonnes. The production is sold only domestically, so there are no
exports. Consequently employment and income generated are both small. The refer-
ence product is much bigger and a large share of it is exported (24% of its value).
Interviewees report that because of the Opperdoezer Ronde, the village of Opperdoes
has become more widely known and that this might have a positive effect on the
number of tourists visiting the village, but the effect is probably small. However,
because the Opperdoezer Ronde has been grown since 1860, it has become part of
Dutch heritage.

Carbon Footprint

Without transport, the carbon footprint of the PDO is 30% higher than the refer-
ence — 84 and 65 kgCO,e per tonne respectively. Indeed, the higher yield of the
reference product more than compensates for its higher use of mineral fertilizers.
The lower yield of the PDO largely stems from the technical specifications: as an
“early potato”, the Opperdoezer has a shorter growing period than regular consump-
tion potatoes. The lower fertilizer use is an indirect consequence of this shorter
growing period: the Opperdoezer would not have time to profit from higher amounts
of fertilizers. For the same reason, the diesel use per hectare for cultivation and the
electricity use for storage are also lower. However, both footprints are on the lower
end of the levels found in the literature, which range from 80 to 360 kgCO,e per
tonne (Clune et al. 2017; Meier et al. 2015). Indeed, potato cooling, which usually
accounts for around 50% of the energy demand is 100 times less carbon intensive in
the Netherlands than in the UK (Hillier et al. 2011).

Food Miles

Concerning food miles, the PDO Opperdoezer potato supply chain was compared to
the conventional fresh consumption potato chain in the Netherlands. The
Opperdoezer Ronde is not exported so transport is limited to transport from the
farms to the distributing company J.H. Wagenaar, transport from J.H. Wagenaar to
retailers’ distribution centres and from the centres to local retail shops. We were not
able to estimate these distances, and obtained reliable data only for exports. There
is a substantial difference between the FQS and its reference. Indeed, exports of
Opperdoezer potatoes are considered negligible, while 30% of the Dutch conven-
tional fresh consumption potato production is exported. On average, the FQS travels
0 km while its reference travels 2000 km for exports, and 570 km at the distribution
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level (P1-D1), assuming O km distance for products distributed on the domestic
market. The PDO therefore releases far fewer emissions (0 kgCO,e instead of
30 kgCO,e) than the reference. The higher emissions embedded in the reference can
be explained by the emissions resulting from exports.

Grey and Blue Water Footprint

Overall, the Opperdoezer Ronde shows a higher water footprint value than its
IJsselmeerpolders reference (Fig. 4). The reference product however consumes
more blue water (surface or groundwater). The Opperdoezer Ronde shows a higher
impact in terms of both green (rainwater use) and grey water footprint (water pollu-
tion by nitrates). What determines the difference in the blue water footprint is the
amount of water required in the processing phase, which coincides with the storage
phase before selling, because the Opperdoezer Ronde is not processed. If only the
blue water footprint in the cultivation phase is considered, then the Opperdoezer
Ronde shows a higher water requirement than the reference product (11.9 versus
9.37 m?/tonne). However, this discrepancy is not due to the water required by the
potato plants but it refers to the overheads, the water used for operations connected
with potato production (e.g. fertilizer and phytosanitary production, energy produc-
tion, diesel production, and so forth).

By looking at the different values of fertilizers and phytosanitary products
applied, the reference product makes use of more of these substances than the
Opperdoezer Ronde. For example, for nitrogen fertilizers the amount used for the
reference product is one and a half times the amount applied to the Opperdoezer
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Ronde. Hence, one would expect that blue water (overheads) and grey water
footprint will be higher for the reference product. However, this is not the case
because of the more than twice higher yield of the reference potato. In fact, yield is
the most discriminating factor between the two productions, as most of the other
parameters used to compute water footprint (soil and crop parameters), as well as
meteorological data, were the same.

Water is not scarce in Opperdoes nor in the IJsselmeerpolders, so there is no irriga-
tion. This also makes the green water footprint indicator (rainwater use) largely irrel-
evant. However, it is standard to have a drainage system for the fields. The use of
fertilizers and plant protection products is especially relevant in the Netherlands given
the concerns for water quality. The application of fertilizers and plant protection prod-
ucts is highly restricted by application norms. Most fertilizers come from artificial
fertilizer. Given the shorter growing season, the use of fertilizers is lower than for the
reference crop (145 versus 252 kg N, 65 versus 105 kg P,Os and 23 versus 180 kg
K,0) but per kg of potatoes this is different because of the lower yields. The same
goes for most plant protection products. One should also note that the land used to
grow Opperdoezer Ronde is mostly used for a second crop later in the season.

Labour

The labour use ratio indicator, calculated on the basis of output, reflects labour
requirements per unit of physical output (Just and Pope 2001). The allocation of
labour to production is lower for Opperdoezer Ronde potatoes than for its non-PDO
reference. At the “farm” level, it takes 27 hours of work to produce a tonne of
Opperdoezer Ronde potatoes while the reference product requires 30 hours. The
difference (—10%) indicates that the PDO product generates fewer jobs than the
reference system. The main reason for the difference is the shorter growing season
of the Opperdoezer Ronde leading to a lower requirement, which is not offset by the
higher requirement from the small fraction of the Opperdoezer Ronde fields which
are manually harvested. When there is manual harvesting, the work (up to 340 hours
per ha) is largely done by high school youngsters, who can also find seasonal
employment in the flower bulb industry. The turnover-to-labour ratio indicator pro-
vides an insight into labour productivity. The average turnover per employee is
147% higher in PDO farms than in non-PDO ones. This difference is mostly due to
the higher price of the Opperdoezer Ronde.

Education

Both Putnam (2000) and Halpern (1999) identified education as key to the creation
of social capital and greater educational achievement as an important outcome. The
educational attainment indicator, which refers to the highest level of education that
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an individual has completed, allows us to indirectly measure certain components of
social capital. This indicator is close to O if the majority of workers have a primary
education level, and approaches 1 as the level of education increases. The interviews
give no indication that there is a difference in the profile of education levels between
producers of Opperdoezer Ronde potatoes and those in the reference sector. As indi-
cated in the agricultural census, the level of education of farmers is dominated by
secondary (29%) and tertiary (54%) school degrees.

Bargaining Power

There are 20-25 farmers co-operating closely in the co-operative ‘Codperatieve
Pootaardappelteeltvereniging “De Opperdoezer Ronde” WA.". The co-operative
determines the level of production. In this respect they have market power. The co-
operative deals with one wholesaler, J.H. Wagenaar. Given the one to one relation
with the wholesaler it is difficult to determine the bargaining power of the co-
operative towards the wholesaler. For the wholesaler, the Opperdoezer Ronde potato
is only a small product. Given that the Opperdoezer Ronde is only a small product
for J.H. Wagenaar, it is likely that the trading conditions are largely determined by
the wholesaler. However, compared to the large amount of producers of the refer-
ence product it can be expected that the producers of the Opperdoezer Ronde have
more bargaining power than the producers of the reference product.

Generational Change

The cooperative and the experts interviewed did not possess data on the age of farm-
ers, nor did they feel confident to assess this aspect. However, from the interviews it
appears that the number of producers of the Opperdoezer Ronde is constant over
time, which indicates that there might be less generational change than for the refer-
ence product.

Gender Equality

Unfortunately the cooperative and the experts interviewed did not possess data on
gender equality, nor did they feel confident to assess this aspect.
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PGI Kaszubska Strawberries in Poland )

Agata Malak-Rawlikowska and Edward Majewski

The Polish Strawberry Market

Polish Regulations and Institutions Dealing with Food Quality
Schemes

Polish farmers are trying to actively exploit the opportunities offered by EU’s
agricultural product quality policy. This is reflected by the steadily rising number of
food products registered under the Protected Designation of Origin (PDO),
Protected Geographical Indication (PGI) and Traditional Speciality Guaranteed
(TSG) schemes. According to the Polish Ministry of Agriculture and Rural
Development in 2018 there were 36 products registered within these EU quality
schemes in Poland.

In Poland, as in most EU countries, the PGI control system is based on private
certification bodies recognized and supervised by the designated authorities. The
Polish system consists of the following entities: Ministry of Agriculture and Rural
Development — which authorizes the certification bodies to carry out inspections
and issuing and revoking certificates of conformity in PGI and Agricultural and
Food Quality Inspection (Glowny Inspektorat Jako$ci Handlowej Artykutéw Rolno-
Spozywczych GIJHARS) — which supervises the certification bodies and oversees
Food Quality Schemes.

In 2018, there were four certification bodies authorized by the Ministry of
Agriculture and Rural Development verifying compliance with specification of
PDO, PGI and TSG products. The selection of certification body is made by produc-
ers, who cover the costs of the inspection. This inspection has the objective of
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checking whether the product complies with the declared specification. The scope
and frequency of checks depend on the product’s manufacturing process.

In January 2019, there were 766 producers of all PGI in Poland, up from 19
producers in 2008. The Kaszubska Strawberry was registered as PGI in November
2009 by a group of 18 producers. In 2018, there were 27 active producers in the
group (GIJHARS 2019).

Government Support for PGI

There are no regular direct support measures for PGI producers except for organic
farmers, who receive per hectare ecological production subsidies from the first
pillar of the Common Agricultural Policy. However, PGI producers may apply for
subsidies from the Fund for Promotion and Marketing of Food Products under the
program of the Polish Ministry of Agriculture and Rural Development. Special
support measures have been also designed under the Rural Development Program
for the years 2007-2013 and 20142020, but these measures are not directly targeted
at the development of PGI.

Conventional Strawberry Production and Market in Poland

Poland is a significant producer of soft fruits in the EU. Production of strawberries
has been stable for many years and amounts to around 200 thousand tonnes per
year (IERGiZ 2018).

The area of strawberries in Poland has ranged between 49 and 53 thousand hect-
ares over last years (GUS 2019). Different weather conditions influence year-to-year
fluctuations of production volume (Table 1).

Poland belongs to the leading strawberry growing countries in the
world (Gotebiewska and Sobczak 2012), and is the second largest in the EU with
17.4% share of the market, after Spain (31.6%) (IERIGZ 2018).

About 13 thousand tonnes of strawberries produced in Poland are exported
yearly to different EU and Non-EU countries (GUS 2019). In 2016 about 60% of
the export went outside EU — to Belarus, Norway and other non-EU countries
(Table 2).

Table 1 Strawberry production in Poland

Year | Volume (thousand tonnes) | 2014 = 100% | Area (thousand hectares) | 2014 = 100%
2014 | 202.5 100 52.7 100
2015 |204.9 101 52.1 99
2016 |197.0 97 50.6 96
2017 |177.9 88 49.6 94
2018 |185.0 91 52.0 99

Source: Based on data from Main Statistical Office (GUS 2019)
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Table 2 Exports of Polish Strawberry in 2016

Exports Thousand tons [%]

Belgium 717 5.30
Denmark 620 4.59
Netherlands 583 4.31
Baltic Republics 1106 8.18
Germany 1347 9.96
UK 232 1.72
Other EU countries 767 5.67
Belarus 7503 55.50
Norway 417 3.08
Other non-EU 226 1.67
Total 13,518 100

Source: Based on data from Main Statistical Office (GUS 2019)

The strawberry yields in Poland are low comparing to other EU countries. They
oscillate around 9—10 tons per hectare, which is on average three times less than in
Western Europe. This is related to the high fragmentation of strawberry farms in
Poland (Gotebiewska and Sobczak 2012). About 50% of the production comes from
small plantations (below 1 ha) with relatively extensive production system, includ-
ing a low fertilization and insufficient level of protection against pests. The other
category are larger scale (3—4 hectares) strawberry producers, which use modern
production systems, including irrigation, and achieve higher yields. Since most
strawberries in Poland come from field crops, the shortage of growing water caused
by frequent drought periods is one of the key factors limiting yield. Large scale
producers who have invested in irrigation systems and grow better yielding varieties
of strawberries have a dominant position on the strawberry market in Poland.

In Poland strawberries for processing account for more than a half of
production.

Kaszubska Strawberry Quality Attributes and Technical
Specifications

“Nowhere are strawberries like in Kashubia” is the slogan used in Kaszubska
Strawberry adverts. Kaszubska Strawberry is grown in the Kaszuby (Kashubia)
region which is located in the northern part of the country, about 80 km from the
Baltic coast. This is the region of the moraine hills with sunny slopes, surrounded
by lakes and pine forests, “muscled by the wind from the sea”. It should be empha-
sized that Kaszubska Strawberry is not a specific variety of strawberries. The indi-
cation can be used by farmers from the Kashubia region who are members of the
Association of the Kashubian Strawberry Producers and comply with technical
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specifications (KSPT 2019) (Table 3). Three varieties are permitted by the PGI
specifications: Elsanta, Honeoye and Senga Sengana (Drzewiecka and Smiechowska
2016, KSPT 2019).

It is said that strawberries from this region are more aromatic than those har-
vested in other areas of the country. The firm juicy pulp takes on a pale pink to dark
red color, depending on the variety. It cannot be confused with any other strawberry
because of its intense aroma and sweet taste, reminiscent of a wild strawberry.
Kashubian strawberry contains more sugar than other varieties, so it is popular fresh
and also ideally suited making jams, preserves and juices.

The raw climate and the soil of the Kashubian Lake District affect the outstand-
ing characteristics of the Kashubian Strawberry. The climate is slightly more severe
than the climate of the surrounding regions: there are big fluctuations in tempera-
tures throughout the year, precipitation is slightly above the national average, and
winds blow mainly from the west. There is one of the shortest growing periods in
the country, ranging from 180 to 200 days. The “thermal shock™, or significant daily
temperature variation makes the fruits sweeter and more aromatic. It is also
important to grow strawberries in accordance with the principles of good agricul-
tural practice (see Table 3 for examples of what this involves).

Table 3 Technical specifications of the Kaszubska Strawberry production

Territory

Geographical area | Kashubian Lake District, located in Northern Poland in pomorskie

and its voivodship (Fig. 1); the moraine hills ripened on the sunny slopes,
characteristics surrounded by lakes and pine forests, freshened by wind from the sea
Varieties/breeds Elsanta, Honeoye and SengaSengana — intense aroma and sweet taste
Climate Raw climate and the soil cause the specific “thermal shock™ (significant

variation in daily temperature) makes the fruits sweeter and more aromatic

Soil and other
growing
conditions

Poor quality of soil. Soils of IV, V and VI soil classes predominate in the
area. In the classification is used in Poland class I characterizes the best
quality soils, class VI the poorest, with the lowest yield potential. Most
Kashubian strawberry is grown on the slopes, so the bushes are exposed to
sunlight, which guarantees formation of sugar in the fruit and ripening

Farming practices

Fertilization, plant
health, field

All treatments are performed in accordance with the principles of good
agricultural practice. The number of chemical treatments is limited, and

operations natural fertilizers (manure) are used with addition of mineral fertilizers.
Natural materials (straw) are used in the process of mulching and covering
seedlings against frost, which improve the quality of strawberries. All fruits
must be harvested by hand

Other Harvest starts quite late, about 2 weeks later than in Central Poland, the
main area for strawberry production. It usually lasts from the beginning of
June to the end of July

Transportation

Transportation Strawberries are usually transported in small vehicles: Minibuses (up to 2

tonnes), vans, sometimes even in private cars
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Fig. 1 Location of Kaszubska Strawberry farmers
Kaszubska Strawberry Value Chain

Value Chain and Its Components

The average size of farm is 14.86 ha, which is slightly larger than the average farm
in Poland in 2016 (10.56 ha). All farms can be classified as mixed: with cereals and
animal production, cereals and vegetables, or all these types of products. The aver-
age size of the Kaszubska Strawberry plantation (1.7 ha) is smaller than the refer-
ence product farm (2.47 ha). In the sample of PGI farms, the size of strawberry
plantations ranged from 0.5 to 6 hectares, and only 17% of farms have plantations
larger than 2 ha. For reference farms, based on information from the Association of
Strawberry Producers in Poland, we assume that 85% of farmers have on average
1.5 ha of strawberries and in the remaining group of 15% of farms the average size
of the plantation is 8 ha.

Most Kaszubska Strawberries are sold fresh to final consumers through the
wholesale channel. Only 13.5% goes to processing, and there are no exports. This
marketing channel differs notably from the reference strawberries from the central
part of Poland (Table 4, Fig. 2).

The Kaszubska Strawberry Chain

The specificity of the product (fresh strawberries) forces the farmers to sell within a
few hours of harvest, unless refrigeration systems are used. Producers of Kaszubska
Strawberry do not have their own cold stores. Although producers are affiliated to
the Strawberry Producers Association, there is no joint sale of the certified product.
Each producer sells fruits individually. Approximately 42% of PGI strawberries are
transported to the wholesale market in Chwaszczyna, located about 60-70 km away
near Gdansk. The buyers at the market are mainly owners of small retail shops and
stands on local, traditional markets.
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Table 4 Structure of sales of Kaszubska Strawberry by chain type [%]

Chain type Kaszubska Strawberry [%] Conventional Strawberry [%]
On-farm sales 8.00 5.0

Retail D2 27.25 25.0

‘Wholesale market D1 42.5 30

Intermediaries P1 22.25 22.5

Exports D3 0.0 17.5

Total 100.0 100.0

Source: Farm Survey (12 PGI producers) and interview with the Head of the Polish Association of
Strawberry Producers for reference data

strawberry producers

Collection point

" Wholesale distribution

[Export ONLY IN
CASE OF
REFFERENCE
chain]

Retail stores (Hypermarket
and small retail shops)

Fig. 2 Kaszubska Strawberry value chain

Farmers also supply small retail shops in Gdansk or neighbouring towns (27%).
Around 22% is purchased by intermediaries who act as an additional link in the
chain between farmers and retail markets. They capture part of the farmers’ margin
and importantly for the case of the PGI product, they are not interested in selling
Kaszubska Strawberry with the certificate and under the PGI logo. For them, what
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counts is simply that the fruit is bought by consumers, who are not aware, on
average, of the PGI label. The market potential of the certificate and the PGI logo is
thus not adequately utilised. Farmers’ relations with intermediaries are reported to
be good, but intermediaries have a higher bargaining power.

Depending on the situation on the market, in some periods intermediaries also
transport Kaszubska strawberries to other regions of the country.

More PGI strawberries, compared to the reference, is sold on-farm. This is
because production is located in a region where tourism is important tourists and
passing-by constitute a large proportion of clients.

Producers from the Kaszuby region face strong competition from Mazovia,
which is a “strawberry basin” in central Poland. However, the favorable circum-
stance is that the strawberry harvest in Kashubia starts later, when the harvest
in Mazovia is ending. Before start of Kashubia harvest, producers from Mazovia
transport large quantities of strawberries to the area of northern Poland, including
Kashubia and the Gdansk-Sopot-Gdynia aglommeration.

Leaders of the Association of Kaszubska Strawberry Producers have made sev-
eral attempts to distinguish PGI strawberries in the past, for example by using stan-
dard packaging bearing the Kaszubska Strawberry logo and a PGI certificate. These
efforts hwever have never achieved large-scale succes. The same wooden baskets
(“Lubianki”) holding + 2 kg are used many times, by different producers, including
those who have no PGI certificate. And some sellers break the rules and sell under
the name Strawberry from Kashubia even even if they have no certificate.

As a result, the Kaszubska Strawberry is currently sold by most producers as a
regular strawberry in baskets without any special designation. Only a few farmers
attempt to promote their strawberries as certified. However, because they are har-
vested later than in other parts of Poland, the Kaszubska Strawberry has a slightly
better price than that of conventional strawberries produced in central areas of
Poland. Although the superior taste of Kaszubska Strawberries is recognized by
many consumers, this price difference cannot be attributed to the PGI certificate.

It could be the case that traders who buy Kaszubska Strawberry and pay farmers
the regular price of a “normal” strawberry, differentiate the product as PGI certified
and sell it on at a higher price. If this were the case, all the financial benefits of PGI
certification would be consumed by intermediaries and not the actual certificate
holders. Farmers in fact pay an annual PGI membership fee of around €250, which
is not compensated for by a higher farmgate price of the Kaszubska Strawberry.

The situation of Kaszubska Strawberry producers recently worsened when the
local processing plant filed for bankruptcy. When in business, the plant bought sig-
nificant quantities of strawberries, but was poorly managed. The nearest processor
is now about at a distance of about 350 km, and cooperation is more difficult.

Some growers have considered processing strawberries themselves, but lack
resources and courage to go into this relatively risky business. Their home made jam
is delicious, and cannot be compared with jam sold in Warsaw.

As they are unable to promote a brand name under the PGI logo, some farmers
are disstsified with the certification system, and in the 5 years after 2014, when the
maximum number of 51 members was reached, several resigned. After 5 years of
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participation in the system farmers are no longer eligible for a subsidy covering the
cost of obtaining the certificate. Although the subsidy was only about €200 per year,
which is equivalent to 200-300 kg of strawberries, no longer receiving this payment
was for some farmers one of the factors behind the decision to leave the scheme.

Interviewing Kaszubska Strawberry farmers, we observed that level of coopera-
tion between producers is insufficient. This is probably a key factor in the limited
success of the Kaszubska Strawberry PGI | scheme.

Sustainability Assessment of Kaszubska Strawberry
Value Chain

In order to estimate sustainability of Kaszubska Strawberry, the specific methodol-
ogy of Strength2Food (Bellassen et al. 2016) was applied (Fig. 3). For benchmark-
ing purposes, the conventionally produced strawberry was used as the reference
product. The data required by S2F methodology were collected from primary

Kaszubska strawberries
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Fig. 3 Sustainability performance of Kaszubska Strawberry (supply chain averages). (Each indi-
cator is expressed as the difference between Kaszubska Strawberry and its reference product. For
environmental indicators, for which lower is better, the opposite of the difference is displayed (e.g.
+20% when the carbon footprint is 20% lower))
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sources (interviews with farmers) and from secondary sources (interviews with
experts and conventional strawberry farmers). Additional secondary sources such as
FADN and the Polish Main Statistical Office (GUS 2019) were also used.
Sustainability indicators are presented in the Fig. 3. Each indicator is expressed as
the difference between the PGI and its reference product. For environmental indica-
tors for which lower is better, the opposite of the difference is displayed (e.g. +20%
when the carbon footprint is 20% lower).

Economic Sustainability

Prices for Kaszubska Strawberries are higher than the reference by 20.5% (Table 5).
However, the reason for this difference is probably the later harvesting period
rather than the PGI logo. Profitability indicators are slightly higher. Kaszubska
Strawberry is sold entirely on the domestic, local market, while 8% of the refer-
ence, fresh strawberries are exported (17.5% excluding strawberries for process-
ing). About 60% of conventional strawberry travels to non-EU partners (Norway
and Eastern Countries).

Environmental Sustainability
Carbon Footprint

The carbon footprint of Kaszubska Strawberry is 14% higher than the reference
product (Table 6). The difference in per hectare emissions is in favour of the PGI,
mainly because of the lower amount of fuel used for crop operations, but the higher
yield of reference strawberries (8.9 vs 11 tons ha™!) offsets this benefit. The lower
amount of fuel used can be explained by the higher input of manpower for field
operations, such as manual planting, and less mechanical weeding, and by easier
logistics given that fields are located close to farms. Our estimates are at the lower
end of the 0.1-1.2 tCO2e ton~! range reported by Warner et al. (2010). In fact,
Warner et al. (2010) find that pesticides, plastic use for greenhouses and bags and
peat contribute substantially weight to the carbon footprint of UK strawberries but
do not appear in our estimates. Fumigation is not necessary so pesticide use is much
lower, and neither peat, greenhouses or crop bags are used.

Table 5 Economic sustainability indicators

Indicator name Chain level PGI Reference Difference %
Price Farm 1.06 0.88 20.5

GVA Farm 84.5% 76.1% 11.1

Net result Farm 21.1% 9.7% 117.5
Export share Value chain 0 17.5% —100.0
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Table 6 Carbon footprint indicators at farm level

Indicator name Chain level |PGI | Reference | Difference %
Carbon footprint of land use (kgCO,eq ha™!) | Farm 1087 | 1183 —-8.1
Carbon footprint of product (kgCO,eq ton~!) | Farm 121.8 | 107.1 13.7

Table 7 Food miles and transport related carbon footprint indicators

Chain level | Indicator name PGI Ref Difference %
Value chain | Distance travelled (ton.Km ton™") 257.70 | 855.10 | —69.86
Carbon emissions related to the transportation 59.92 | 119.02 | —49.66
stage (kg CO, eq ton™") — Calculated with the cool
farm tool
(carbon emissions related to the transportation 50.35 | 5426 | —7.20
stage (kg CO, eq ton~! — Own estimation)

Food Miles and GHG Emissions from Transport

Over the entire supply chain from farm to retail stage (U3-D2), Kaszubska straw-
berries travel distances 3 times shorter (257 vs 855 km) and generate 50% fewer
emissions (60 vs 120 kg CO, eq) than conventional strawberry, using Cool Farm
Tool estimates (Table 7). The authors’ own estimates (total fuel consumption multi-
plied by the coefficient converting fuel into emission of CO, equivalent),! based on
detailed information regarding fuel use for specific means of transportation,
distances and quantities transported, show CFP about twice as low for the reference
chain. This difference may be due to the fact that although reference strawberries
travel longer distances, our own estimates using the types of transport and size of
loads were determined with greater precision, and reference product loads for
example were significantly larger.

Water Footprint

The main driver of the difference in green water footprint (rainwater use), is yield
(Table 8). The 11 ton/ha of the reference product makes its water footprint per unit
product lower than that of PGI, which yields 8.92 ton/ha. Blue water footprint (sur-
face and ground water use) on the contrary is higher for the reference product (8.5%)
This outcome is because a larger amount of water is used to irrigate reference straw-
berries. Note also that inputs (fuel, fertilizers, pesticides) contribute to the blue frac-
tion at the farm level. These inputs weigh more heavily on PGI strawberries, again
due to higher yield of reference strawberries. The contribution to blue water foot-
print made by irrigation (i.e. wat