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Abstract

The aim of this study is to analyse the volatility of agricultural commodity prices and assess the effectiveness
of supply chain contracts as possible tools to prevent it. The study refers to the cereal sector, which is of vital
importance for the agri-food system of the Mediterranean area. Since Italy is the world’s largest producer
of durum wheat semolina, the proper functioning of the Italian durum wheat supply chain is central to this
investigation. The study was conducted following two different paths of analysis: (1) the calculation of
volatility indices using annual and monthly data of durum wheat prices, both organic and industrial, observed
in the Bologna Commodity Exchange (AGER); (2) the analysis of two organic durum wheat supply chain
contracts, defined by a cooperative involving hundreds of Italian farms mainly from the Marche region and by
an agricultural consortium operating in the Adriatic regions. Despite the limited number of cases examined,
the present study shows how supply chain contracts can be valid tools for building stable relationships
between the various players, from production to processing and distribution, guaranteeing farms fairer and
more remunerative raw material purchase prices and higher quality standards.
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1. Introduction

The traditional agri-food system based on an industrial and intensive productive model is undoubtedly
unsustainable in environmental, social and economic terms (SAPEA, 2020). However, the switching towards
coherent models based on ecological transition and climate neutrality is strictly connected to the achievement
of an adequate profitability for the agricultural firms (FAO, 2018).

As aresult of the conjoint effect of external and internal drivers, crop yields and prices are strongly characterised
by sharp fluctuations, negatively affecting farmers’ planning decisions (Briimmer et al., 2015; Morales, 2017,
Tadesse et al., 2014). Moreover, a further element of instability is represented by an unbalanced bargaining
power that favours processing and distribution industries. This results in an unfair price paid to farmers, not
in line with the appropriate level of remuneration, and this applies also to more sustainable productions, like
organic farming (European Commission, 2020a).

The purpose of this study is to analyse price volatility of agricultural commodities to assess the effectiveness
of supply chain contracts in building stable relationships between producers, processing industries and
distributors, with the aim of guaranteeing both fair purchase prices paid to producers (Bailey et al., 2021;
Jang and Olson, 2010; Jarzebowski et al., 2013) and high qualitative standards (Carillo, 2016).

The analysis refers to the cereal sector, in particular durum wheat, which is the basis of many national
economies located in the Mediterranean area. The Italian market was considered for the price analysis,
while for supply chain contracts, we focused especially on the Marche region, which is one of the most
important Italian regions in terms of areas dedicated to organic production, with an incidence in 2020 of
23.8% (Gerini, 2021). For durum wheat, in particular, Marche is the first region in the Centre-North in terms
of the incidence of the area dedicated to the cultivation of organic durum wheat on the total organic area
(6.4%) and the fifth in Italy after Basilicata (22.8%), Molise (13.5%), Puglia (13.5%) and Sicily (9.6%)
(www.sinab.it/bio-statistiche).

To define a theoretical framework, Section 1 reports the overall review of the available literature related to
price volatility and asymmetric price distribution. In Section 2, the materials and methods used to carry out the
empirical study are described, following two different paths of analysis, one on the volatility of agricultural
prices and the other on supply chain contracts, researching and analysing both the Italian legislative framework
and the literature which, however, turned out to be limited. This may be considered as a further reason to
carry out the study. Section 3 presents the results of the analysis, by first computing a volatility index, both
global and intra-and inter-annual, according to annual and monthly price dynamics of durum wheat, both
organic and conventional observed in the Commodity exchange of Bologna, which is an important reference
point for Italian cereal firms, in particular for organic crops. This analysis is essential in order to study supply
chain contracts as innovative tools to support the transition towards sustainable production models. Thanks
to willing privileged witnesses, it was possible to further investigate two supply chain contracts which aimed
to strengthen the relationship of horizontal and vertical integration between different actors and improve
their production and sales performance. Some concluding remarks are reported in Section 4.

2. Theoretical framework
2.1 The economic (un)sustainability of agri-food supply chain

The European food system has reached high levels of food safety by offering a wide range of different
products to consumers, despite being still characterised by a strong unsustainability in environmental, social
and economic terms (European Commission, 2020c¢). The industrial productive model applied to agriculture
and first proposed within the so-called green revolution has led to a strong increase in productivity of land
and labour, accompanied, however, by a multitude of negative externalities in terms of water and soil
pollution, biodiversity loss and ecosystem destruction, greenhouse gas emissions as well as compromising
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the health of both producers and consumers (European Court of Auditors, 2020; Mostafalou and Abdollahi,
2017). These negative impacts are directly linked to the massive use of fossil fuels and synthetic chemical
products, such as fertilizers and pesticides. Furthermore, the simplification of the production system, the
reshaping of land use in the arable area around the 2000s induced by common agricultural policy (CAP)
reform, together with the reorganization of the supply chain at a global scale, have also compromised the
possibility of guaranteeing adequate profitability for many European farms working in rural areas (De Olde
et al, 2016; FAO, 2018).

The new European Green Deal, and in particular, the Farm to Fork Strategy (European Commission, 2020a) are
one of those fundamental steps that must be taken to develop a sustainable, fair, healthy and environmentally-
friendly food system (European Commission, 2020c). By implementing this strategy, the European Union
is aiming to drastically reduce pesticide and fertilizer employment and exploitation and to convert at least
25% of European agricultural land into organic farming, which now represents the main alternative to
the industrial and intensive production model, with several positive implications in terms of sustainable
management of common goods (European Commission, 2020b; Sturla ez al., 2019). This productive model
is based on principles of health, ecology, equity and recovery (IFOAM, 2008), which are strictly ruled and
certified at global level. Its main features are the total abandonment of pesticide and fertilizer use as well
as GMO, and the strong reduction of external productive inputs, which help easing harvest and breeding
conditions. Indeed, a great part of what cultures and breeding need, may be found in the responsible and
sensible use of natural resources locally sourced, together with the exaltation of natural cycles and positive
interactions within the different living organisms, which coexist in the same agroecosystems, human beings
included (Barberi, 2015; Rodale Institute, 2015).

Therefore, organic farming is a production model capable of containing the negative environmental externalities
related to agricultural activity as much as possible as demonstrated by a large body of scientific literature (by
way of example only, see Skinner et al., 2019; Tuck et al., 2014). However, the spread or strengthening of
this production model requires the achievement of adequate levels of profitability for companies, regardless
of the funding provided by the CAP or initiatives that could be activated by local authorities, for example
through public procurement (Blasi et al., 2016). This is particularly true at a time when the indications of
the European Union could facilitate the entry of large companies that are extremely competitive in terms
of product quality linked to the characteristics (environmental, social and cultural) of specific territorial
contexts (Antonelli and Vigano, 2018).

A central element affecting the economic viability of companies is price, whose trends are currently volatile
and have a downward trend due to the increasing competition driven by a strong development in intensive
production models and aggressive marketing strategies implemented by international traders. Commodity
prices are not only affected by financial speculation, but also by the reorganization of the relationship between
the different actors working in the agricultural supply chain. Indeed, farms suffer the negative effects due to
a strong inequality of bargaining power in favour of bigger transportation and distribution industries. This
results in an unprofitable price paid to producers, who are actually unable to compensate for their productive
inputs and ensure themselves an adequate profitability (Mariani and Vigano, 2013).

Different studies (Briimmer et al., 2015; Tadesse ef al., 2014) agree that only one driver is unlikely to be
the trigger behind price instability and volatility, but the conjoint effect of different factors can probably
explain both. Influential factors can be classified into structural and conjectural. Structural factors directly
affect price volatility and are responsible for gradual changes defining a specific trend over an extended
timeframe. Specifically, structural causes can be divided into supply-side factors that, have a direct effect on
production levels and, by others that affect the demand side (Briimmer ef al., 2015; G6tz et al., 2015; Haile
etal., 2014; Ott, 2014; Tadesse et al., 2014). Conjectural factors are unexpected sudden events determining
pressure on prices and are directly related to price dynamics. Among these factors, public administration
policies can directly impact global production and consumption, stock levels and trading volumes (Rude
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and An, 2015), whereas price dynamics in oil and energy markets influence input prices (Bobenrieth ef al.,
2013; Briimmer et al., 2015; Ohashi and Okimoto, 2016; Tadesse et al., 2014).

Understanding which the factors are responsible for price volatility, both in the short and the medium to long
term, is a first relevant step to prevent possible negative effects threatening agricultural crops. Together with
price volatility, the asymmetric distribution of prices along the supply chain is another key factor in economic
uncertainty. This can be explained as a different change of price in terms of pace and size paid to producers
when the retail price tends to increase or decrease (Cacchiarelli and Sorrentino, 2018). It mainly consists
in an unfair distribution of the added value among producers, food processing companies, wholesalers and
retailers. When the purchase price of the commodity drops, as a result of a strong bargaining power, food
processing industries assume opportunistic behaviour: this means that the retail price remains the same, whilst
the production price will get lower and lower. Having a supply chain that works efficiently and effectively
is a fundamental step to increasing competitiveness and profitability (European Commission, 2020a). Retail
prices may be defined as sticky, since they are not properly affected when supply levels change. Contrarily,
an increase in production leads to an excess in supply that affects pricing mechanisms and has negative
repercussions on commodity purchase prices. In this context, consumers cannot really take advantage of
falling prices at the origin by obtaining lower prices (Sexton and Lavoie, 2001).

Moreover, a particular attention should be paid to asymmetric adjustments of price. The intensity of price
change upstream is different among the different actors participating in the supply chain due to the influence
exerted by different factors, such as the presence of structural production costs, the competitiveness of market
structure, the possible state intervention and the common belief that a reduction in upstream prices would be
only temporary (Ricci ef al., 2019). In order to understand this point better, it is important to remember that
the food supply chain is characterised by a great diversity of market structures, which have different degrees
of vertical and/or horizontal integration and a wide range of economic players, from independent medium
and small-sized enterprises to multinational corporations. Non-competitive market structure and the exertion
of a strong market influence are often perceived as the potential main drivers causing an imperfect price
transmission. In particular, there is a lack of market balance when larger businesses can impose particular
contractual terms that can reduce or delay the transmission when prices change (European Commission, 2009).

2.2 Supply chain contracts

In order to evaluate the effectiveness of supply chain contracts, we started by researching and analysing
both the relevant literature and the Italian legislative framework. Supply chain contract is a contractual tool
established by Law no. 289 of 27 December 2002 with the aim of supporting the integration of the supply
chain and enhancing the overall value of agri-food products taking into account both farmers’ and consumers’
interests. According to Law no. 102 of 27 May 2005 in Article 9, the agreement can define:

= actions to improve the knowledge and transparency of production and market;

= actions to coordinate better product launching;

= model contracts compliant with European law to agree terms regarding harvest, breeding and supply;

= methods to promote and protect designation of origin, indication of origin and quality label;

= criteria to strengthen the bond with local productions and the territory of origin.

Contracts agreed in the supply chain are formal agreements where the parties involved shared and subscribed
objectives, operative strategies, obligations and commitments that must be fulfilled, specific roles and
responsibilities. These agreements represent an organizational innovation along agri-food supply chain
and allow the different producers involved to coordinate better with each other and increase their overall
competitiveness (Filippi et al., 2021). Contracts between producers involve both long-term integration
agreements between the various players for investment and joint research, and cultivation through agreements
focused on the commercial transaction between the agricultural and transformation phases.
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Different model contracts are now spreading in Italy that differ from each other in the pricing method used
(Table 1). Generally, regardless of the specific contractual format, the premium price paid depending on the
grain quality is welcomed by the agricultural actors. However, the economic bonus must be really stimulating
for farmers to reach both a higher price paid (Jang and Olson, 2010; Jarzebowski et al., 2013) and higher
quality (Carillo, 2016; Zanni and Viaggi, 2012).

3. Materials and methods
3.1 Analysis of price volatility

In order to quantify the impact of price volatility, we analysed agricultural commodity prices. Price volatility
is an indicator of how much and how fast the price of the commodity changes over time. It is measured in
terms of price dispersion around a central trend (Ott, 2014; Santeramo and Lamonaca, 2019; Tadesse et al.,
2014). As suggested by Santeramo and Lamonaca (2019), the indicator (a - ) measures global volatility
as the standard deviation of logarithmic changes in monthly price of commodity i from a central trend,
computed using a moving average on 12Xz months with » indicating the number of years concerned:

12n

nyi _ Yy 9]
m 12n—zz(ln<Pw _1> ™)

In order to have a more accurate analysis, it is convenient to differentiate intra-annual volatility from inter-
annual volatility.

Intra-annual volatility, defined as price dispersion within a crop year, affects short-term decisions, such as
plating. As proposed by Ott (2014), intra-annual volatility (o;") is measured as the standard deviation of
logarithmic changes in monthly prices of commodity i within a crop year from annual average price:
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Table 1. Supply chain model contracts.

Model contract Pricing method

Mixed closed-opened price ¢ For one share of the harvest, price is defined as ‘closed’ in pre-seeding, considering
both production and stock costs differentiated by area.
* For the remaining share, price is defined as ‘opened’ according to the prices
occurring on the reference stock exchange.
* A premium price depending on quality standards may be added to the latter.

Closed * Price is prefixed 100%.
* Premium price for determined quality features is included.
Semi-closed min-max * A range between a maximum and minimum price is defined.

* If price on the stock exchange is below the lower limit, minimum price will be paid.
« If the price is over the upper limit, maximum price will be paid.
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The higher intra-annual volatility (ay) is the harder it is to choose the most convenient crop to harvest.

In line with Ott (2014) and Santeramo and Lamonaca (2019), inter-annual volatility (o)""),! defined as price
dispersion among crop years over a defined period of time, is measured as the standard deviation of annual
price of the commodity from a moving average computed over the 9-year period considered.

ot = J (AP)' — AgP)"? 3)

where:

yi_ PPy \ ;
AP)"*= In ===~ = annual average price
PYi,
Py
PYi,_,

AgPyy = g In ( >= moving average on 9 years

This measure assumes that agents are able to predict the long-term price trend but not the deviation around
this moving average. This therefore indicates the risk incurred by farmers in making long-term decisions.
However, since revenues then depend on price levels, large deviations around the expected trend price imply
greater uncertainty.

Agricultural commodity prices are related to the Italian context. In particular, we have chosen to focus on
durum wheat due to its vital importance for the Italian agrifood system.? As a dataset, we refer to annual
and monthly average prices of durum wheat, both conventional and organic, defined by the Commodity
exchange of Bologna from 2012-2020. The price lists made by AGER (Associazione Granaria Emiliana
Romagnola), according to trends occurring in the Commodity exchange of Bologna, are the benchmark for
the Italian actors operating in agriculture, and in particular, in grain markets. In addition, there is a specific
part dedicated to organic products. The prices considered are those of national durum wheat and in the case
of conventional wheat we consider the one harvested in central Italy which is defined as ‘Durum wheat-
buono mercantile-rinfusa arrive’ while in the case of organic wheat it is ‘Durum wheat-rinfusa arrive’ both
‘Franco-arrivo Bologna’.3

3.2 Analysis of supply chain contracts

The aim of this study is to understand and assess the effectiveness of these types of contracts, since they
may be seen as an alternative method to rebalance the relationships along the supply chain and mitigate
the negative effects related to price volatility. In order to achieve the study’s objective, our research design
implied an inductive exploration of the contemporary empirical phenomenon aimed at revealing what type
of supply chain contracts are adopted by agri-food enterprises. Based on the inductive and exploratory
nature of our study (Yin, 2018), the analysis was then expanded through qualitative research, adopting an
exploratory multiple case study approach, with the principal aim of developing new and valid theoretical
and operational insights.

Notably, the case study has been selected for the significance of the phenomenon because it introduces local
context and situational constraints. However, with an “intrinsic’ case study we cannot generalise the outcome
or attempt to build theories, while the multiple case study approach allows for more general conclusions

! Equation 2 of Santeramo and Lamonaca (2019) is a reformulation of Ott (2014) to improve coherence formulations used in the analysis.

2 In a context of a fluctuating trend of the sector, durum wheat has, in 2019, an incidence equal to 35.2% of the value of Italian cereal production,
contributing to feed above all the pasta chain, one of the most important for the ‘Made in Italy’, with a value equal to 5.9% of total exports-2019
(CREA, 2020). Even in the organic sector, durum wheat is one of the most significant crops (ISMEA, 2020).

3 Conventional durum wheats available in the market are divided into three categories: ‘fino’, ‘buono mercantile’ and ‘mercantile’. These three
categories differ in protein level, moisture level and hectolitre weight. ‘Franco-arrivo Bologna’ prices are in €/t for prompt delivery to an agreed
place. They identify the prices of the product purchased on arrival at the storage point (of the trader, processor, other producer, etc.), i.e. with the
transport costs, and the risks this entails, borne by the farmer. These prices are usually higher, compared to ‘Franco-partenza’ prices, because they
actually contain an additional cost to normal agricultural production (the cost of transportation).
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and more direct comparisons of similarities and differences in implementation practices within a specific
context of analysis (Silverman, 2000; Stake, 2013; Yin, 2018). Information from multiple sources provides
a more complete and comprehensive understanding of the topic under study, so that further elaboration and
hypotheses can be created, making an ‘analytical generalisation’, completing quantitative studies that address
the topic of market instability through econometric analyses that instead aim for a ‘statistical generalisation’
(Yin, 2018). We used the multiple case study method with a purposeful sampling technique for selecting
information-rich cases (Patton, 2001) by deciding to select enterprises/decision makers that adopt a supply
chain contracts for durum wheat/pasta, willing to provide all the elements that characterise the supply chain
contracts undersigned, which are usually considered sensitive information and not easy to find.

Regarding data analysis, we adopted the three-step approach of Miles and Huberman (1994), which consists
of data reduction, data display, and verification. Further data have also been collected from additional sources
— such as the firms’ websites, direct observations, annual reports and other files — for data triangulation
(Baxter and Jack, 2008). At first, we identified the main actors operating in the pasta supply chain in the
Marche Region to be used as key informants to interview them. Key informant methodology is a technique
well described by Tremblay (1955) as pre-eminently suited to the types of qualitative and descriptive data
that are difficult or time-consuming to discover through structured data collection techniques, such as
questionnaire surveys.’ In our study this allowed us to exploit the most experienced sources of information.
Its main advantage is that it allows us to collect good quality information, in a relatively short period of time
and with a small sample of respondents who are considered ‘experts’. The most significant disadvantage of
this technique is that it is not representative of the thinking of the majority of the population (Marshall, 1996).

In particular, among the various stakeholders, after explaining in detail the objective of the research and
requesting their willingness to participate in the study, fifteen key informants were available: two presidents
of agricultural cooperative/consortium, four organic entrepreneurs and farmers, one representative of the
main trade unions and one of Confcooperative Marche, five agronomists and two expert consultants in
the agri-food sector. The interviews were conducted between December 2020 and January 2021 and the
interview guide was created based on the literature previously discussed. The questions revolved around
different topics, such as the personal characteristics of the interviewees and the company or organization
they belong to, the characteristics of the supply chain contracts such as strengths and weaknesses detected,
the main objectives and tools, the pricing method used and the consignment and payment terms. The text of
the interview outlines can be found in Appendixes 1 and 2 of the Supplementary Material.

It was possible to construct a SWOT analysis that allows us to standardise the collection of information
obtained from the interviews with these key informants that shows the advantages and disadvantages of
supply chain contracts and the strengths and weaknesses of these tools (Tamayo-Orbegozo et al., 2017).
Through a discussion of the preliminary outcomes resulting from our interviews with the main actors we
had identified, we subsequently verified the accuracy of our interpretation with other scholars,* including
from universities, who are experts in the field. In particular, along with the interviews, to investigate further,
the President of an organic cooperative and the President of an agricultural consortium gave us access to
their supply chain contracts so we could analyse and compare them. Considering the firms’ desire to remain
anonymous, their names and the interviewees’ names were not disclosed, and fictitious denominations have
been used, namely, Farm 1, and Farm 2.

4 In particular, several discussions were carried out with two researchers from the Council for Agricultural Research and Economics — Research
Centre for Agricultural Policies and Bioeconomy and with six university lecturers, experts in International marketing and International Business
Management, Economy of the Environment and the Territory and Economy of Innovation, Economy and Management of enterprises, Total Quality
Management (from the University of Urbino Carlo Bo), in Value Chain Management (from the Alma Mater, University of Bologna) and Computer
Vision and Informatics (from Polytechnic University of Marche).
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4. Analysis of results
4.1 Price volatility of organic and conventional durum wheat

The analysis starts from analysing global price volatility of organic and conventional durum wheat, that catch
both intra- and inter-annual volatility. The considered time frame is however limited, since other studies have
focused their price volatility analysis over a wider time scale and using global prices (Ott, 2014; Santeramo
and Lamonaca, 2019; Tadesse et al., 2014). By computed the indicator (o,,”"") proposed by Santeramo and
Lamonaca (2019) for the considered time frame, the global price volatility of organic durum wheat is lower
with a value of 0.0343 compared to the conventional one of 0.0489. However, if we distinguish between intra-
and inter-annual volatility, we can see the trends over the period in more detail and also see mixed results.

Considering intra-annual volatility (Figure 1A), the price of conventional durum wheat has been significantly
more volatile but almost always with higher values. For inter-annual volatility (Figure 1B), the trend is
similar for both production methods although it is higher in the period considered. Prices tend to differ,
probably influenced by changes in supply levels. This means that medium and long-term decisions tend
to be riskier due to the longer period which makes reliable decisions impossible. Based on these results, it
can be said that, overall, conventional durum wheat has an inherent risk that is not compensated by higher
purchase prices compared to organic durum wheat. In any case, this does not mean that organic crops suffer
from less risk but can be interpreted as another reason to switch to more sustainable production models. As
can be seen from Figure 2, prices for organic production have always been higher, although with a similar
trend to conventional production.

Focusing on the last months, it can be seen that the prices of organic and conventional durum wheat are
becoming increasingly closer (Figure 3), and this could be a problem as farmers could decide to abandon
the organic system as they consider it not adequately profitable. The instability that characterises price
levels depends on multiple factors including the dynamics of international markets. In particular, the Italian
durum wheat market is characterised by a high domestic demand that is not matched by an equal increase
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Figure 1. Intra-annual (A) and inter-annual (B) volatility of conventional and organic durum wheat prices
(2012-2020).
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Figure 2. Average annual prices (2012-2020; euro/t).
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Figure 3. Monthly prices (from Jan 2020 to March 2021; euro/t).

in supply, so imports must be used to increase market and price instability. In Italy, the volatility of organic
products prices could also be explained by the concentration of the market. In fact, there are a few large and
powerful mills, which define prices in their favour according to supply and demand, thereby influencing
overall market prices.

4.2 Analysis of supply chain contracts

The analysis of price volatility is essential to the study of supply chain contracts, carried out through interviews
with privileged witnesses operating in the cereal sector, in order to identify their efficiency and effectiveness
in guaranteeing fair profitability to farmers. Supply chain contracts are finding it easier to spread along the
pasta supply chain (Solazzo ef al., 2015; Zanni and Viaggi, 2012) for the durum wheat production, which
represents its key element (Carillo, 2016; Jang and Olson, 2010).

m  The supply chain contracts: a SWOT analysis
Thanks to the collaboration of various privileged witnesses, supply chain contracts were examined and

discussed, allowing for a SWOT analysis to be created that attempts to summarise the advantages but also
the obstacles in the adoption of these contracts (Table 2).

Table 2. SWOT matrix on supply chain contracts.

Strengths Weaknesses

* Predetermined price. * Limitation of trade.

* Guaranteed minimum price. * Observance of strict cultivation regulations.

* Premium for quality features. * Increase in production costs for higher quality
* Support from expert agronomists. standards or need for investment.

* Facilitated prices for the purchase of seeds,
inputs and insurance contracts.
» Withdrawal of fodder crops/oily grains.

Opportunities Threats
* Increased profitability. * Volatility of agricultural prices.
 Mitigation of the risk of price volatility. * Low bargaining power.
* Increased bargaining power. * Increased pressure from international competition.
* Better distribution of added value along the supply chain. ¢ Increased imports of organic durum wheat from
* Preventive seeding planning with guaranteed purchase abroad.
of the product. » Extreme weather and climate conditions.

¢ Increase in the overall quality of supply.
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In general, the main benefit of the supply chain undoubtedly concerns the reduction of price uncertainty
by redefining in advance clear contractual terms and this allows for an increase in the bargaining power of
farms and improves the distribution of value along the supply chain, ensuring a fair price (Carillo et al.,
2017). There are then other advantages, besides economic ones, that the farmer can obtain. Some of these
additional services are related to the fact that they are able to plan the seeding in advance with the guarantee
that what will be harvested will actually be purchased, so as to produce only the grain needed for the planned
production of organic pasta. Also, it will not be necessary to go looking for a potential buyer at the time of
threshing with the risk that the purchase price may drop due to fluctuations in supply and demand between
the beginning and end of the crop year (Zezza, 2016). Belonging to the supply chain allows farmers to obtain
facilitated insurance contracts and to always buy at a facilitated price, certified seeds and inputs.

Moreover, one of the major advantages of these tools is the possibility to count on expert agronomists
who support farmers from the seeding to the harvesting phase and direct them towards the crops that can
be more profitable thanks to the improvement of grain quality and production yields. However, obligating
oneself through a supply chain contract can result in increased production costs due to compliance with strict
production specifications. Moreover, the marketing phase is limited, as price and buyer are decided a priori,
which could be a disadvantage in case market conditions are more favourable (Zanni and Viaggi, 2012).

Even if these contracts are increasingly widespread in the agricultural world, a series of obstacles do not
favour their adoption by farmers and they are those of a cultural nature, due to the low level of trust that
farmers show regarding the initiatives of horizontal and vertical integration. Others, derive from structural
conditions, such as fragmentation, small size and lack of professionalism, and from institutional variables
such as the lack of precise regulations, rather than economic constraints such as the possible increase in
production costs for farmers or the need for investment.

m Supply chain contract: case studies

To investigate in more depth the real effectiveness of supply chain contracts applied in the organic agricultural
sector, two case studies have been analysed. The analysed contracts pursue the objective of managing the
different activities in a logic of integrated supply chain, so that it is possible to improve the distribution of
the added value, increase the overall bargaining power and competitiveness of producers, also thanks to the
strengthening of production services.

On the one hand, Farm 1 is an agricultural consortium in charge of grain purchase to be sold mainly to
the milling industry, whereas Farm 2 is a cooperative of farmers who have come together to harvest grain
to make pasta. In this latter case, the supply chain is shorter and this allows farmers to share a large part
of the revenues related to the sale of pasta. Both farms are located in the Marche Region and they mainly
carry out their activities in Central Italy. General elements related to the analysed supply chain contracts
are collected in Table 3.

The detailed pricing method applied in the contracts is shown in Table 4. The method applied is different,
but both refer to the prices listed by the Commodity exchange of Bologna. Down price is paid shortly after
grain receipt, so that farms can have liquidity. Balance price is usually paid at the end of the crop year,
usually in April.

According to the criteria defined by these two supply chain contracts, the balance price of organic durum
wheat defined by Farm 1 might be seen as more profitable. This difference may depend on the pricing method
applied, since in the first case, pricing is strictly linked to the down price. In both methods, the balance price
is computed by defining the average weekly price listed by commodity exchange of Bologna.
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Table 3. Comparisons between two supply chain contracts for the provision of organic durum wheat.

Contract Farm 1 — Agricultural consortium Contract Farm 2 — Cooperative of farmers

Model contract * Mixed closed-opened price. * Closed.
Supply chain * Partnership with a mill. * Integrated supply chain composed by a mill
composition and a pasta factory of propriety.
Objectives * Distinguish and enhance domestic grain » Favour farmers’ participation in integrated
production and the related outputs to preserve  quality systems.
the national agricultural heritage. » Re-allocate the added value of agricultural
commodities.
Tools * Spread distinctive elements of the agricultural ¢ Reduce organization and switching cost along
production of Central Italy, especially, the the cereal supply chain.
cereal stock. * Assign a largest share of added value to the
primary sector.
Consignment » Harvest durum wheat variety allowed by » Harvest durum wheat variety allowed by
terms cultivation disciplinary. cultivation disciplinary.
* Provision of the whole production. * Provision of the whole production.

» Adopt cultivation practices functional to
qualitative improvement of agricultural
production compliant with the organic
harvesting method.

Payment terms * Not available. * Down payment within 60 days end of month
from invoice date.

» Balance payment within the end of April of
the following year after the harvest.

Consignment * Defined qualitative standards, which if not * Defined qualitative standards, which if not

limits met, could limit the provision of the product. met, could limit the provision of the product.
Prices related * 2 €/t for each 0.1% between 13.01 and * Not available.
to qualitative 15.00% of protein content in grains.
features * Maximum price is 40 €/t.
* If protein content is lower than 11%;
15 €/t will be deducted.

In the first case, even if the down price is higher, transport and storage management costs are borne by the
farms and these are directly deducted from the purchase price. Moreover, price definition is made over three
different periods, where prices tend to be really different and this affects the final price. The balance price
can then be increased according to particular quality features of grains. It is indeed acknowledged 2 €/t for
each extra 0,1% protein content in grains between 13.01 and 15.00%.

In the second case, the price is computed by considering only the maximum weekly prices listed by the
commodity exchange of Bologna, from the first week of July to the last week of March. Moreover, it is
important to highlight that storage management costs are exclusively borne by Farm 2 and transport costs
are partly refunded to the associated farms. Another interesting element is some social bonus that represents
a form of solidarity among farmers to allow the price to be in line with farmers’ needs. Indeed, a concrete
example is represented by the 2020 crop year, which was characterised by really low average prices of circa
335 €/ton. A social bonus approved by the Management Broad would be paid to the associated farmers, so
that the price paid would be of circa € 370/ton. In 2019, the average maximum price was higher and the
sale price was of circa € 410/ton.
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Contract Farm 1 (2017-2020)

Contract Farm 2 (2017-2021)

Down price is equal to 340 €/t
Balance price is defined as:
1. Guaranteed minimum price (p,, gN) is 340 €/ton

2. 15 €/ton deduction from (pmgN) as storage fee (S)5):
Pngh = Prmg— S5 =325 (€/9)

3. Define the average weekly price listed by the
Commodity exchange of Bologna:

PimaxtPimin

pi = ( 2 )

4. Divide the crop year in three periods:

* P,: July, August, September

* P,: October, November, December, January
* P;: February, March, April, May

Down price is equal to 300 €/t

Balance price is defined as:

1. The average weekly price listed by the Commodity
exchange of Bologna from initial stock exchange
listing (usually the first week of July) to the commodity
exchange listing of the last week of March of the
following year after the harvest.

2. Transport costs are partially refunded to associated
farms basing on the crop variety and the distance from
the storage center.

3. Storage costs are totally beard by the contracting
company.

Price can be increased through a social bonus, according to:
* product quality;

* capacity of the supply chain to enhance the products;

+ economic performance of the contracting company,

only for the associated farms.

5. Define the average price @Ej): for each period Pj, with:
Z?:l EP]

Pr)

J n

6. Define the net average price (QBNJ-), deducting
transport cost (¢,,) equal to 12 €/t

BpN; = Ppi~ 1

7.1 If net average price is lower than guaranteed
minimum price, we have:

Ppyj < Prmg 2 T = Prgy = 323

7.2 If net average price is higher than guaranteed
minimum price, we have:

(EPN]-_pmg)
EPN]' < pmg - P] =pmg +

-5
> 15

5. Concluding remarks

In the framework of the European Green Deal, the ‘Farm to Fork’ strategy (European Commission, 2020a)
emphasises the importance of promoting a profound transformation of food systems to achieve environmental,
social and economic sustainability goals, devoting/paying special attention to organic production in Europe,
also to meet the growing demand of consumers increasingly attentive to the protection of health and
the environment (Vigano et al., 2015; [IFOAM & FiBL, 2020; Zucconi, 2021). However, the economic
sustainability of food systems is closely linked to the guarantee of fair prices and adequate profitability
margins for the various players in the food chain. This is especially true for agricultural enterprises which,
due to the combined effect of exogenous and endogenous factors, are exposed to increasing biological and
market risk. In addition to the reduction in yields, due to a series of phenomena linked also to climate change,
agricultural markets are characterised by strong instability and asymmetric price transmission along the value
chain, which mainly penalises the actors upstream of the food chain.
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Despite the limited number of cases examined, the analyses carried out for the durum wheat sector have
shown that the adhesion to innovative contractual tools, such as supply chain contracts, can be an effective
solution to mitigate these problems. The mechanisms introduced for the establishment of ‘fair prices’ and
the definition of a series of ancillary services (such as pre-financing or the guarantee of product purchase)
make it possible to rebalance the bargaining power of agricultural companies towards the upstream and
downstream sectors, obtaining adequate profitability margins. This also decreases market risk in years when,
if there were an oversupply, farmers would not even be able to sell their product or would be forced to do
so at unprofitable, below-market prices.

More generally, the organization of the supply chain by associations/cooperatives of farmers allows total control
of production, starting from the selection of the seed, up to the phases with greater added value (industrial
processing of semolina into pasta and distribution of final products) (Bailey et al., 2021). Supply chain
contracts also offer a series of advantages at the level of territorial systems. Efficient and sustainable supply
chains are essential, in fact, to obtain an improvement in logistics and, therefore, in the connection between
the production system and the final demand for organic products. In this regard, a particularly interesting
example is that related to public procurement, for the building of sustainable public canteens (school and
hospital), which is often hindered by the absence of an adequate organizational level of agri-food companies.

For a more accurate assessment of supply chain contracts as a form of bottom-up innovation able to ensure
economic sustainability for the different enterprises involved in the farm-to-fork activities, it is now necessary to
extend the analysis expanding the number of cases examined (despite the difficulties in collecting information,
linked to the sensitivity of the data), and considering other agri-food products and other regions/countries,
also to overcome the limitations of the work. The evaluation of the organizational structure, with particular
attention to the form of vertical and horizontal integration and the presence of supply chain contracts, is also
an element of particular relevance to assess competitiveness on national and international markets and to
develop policies for product enhancement. Such policies that are particularly urgent due to changes in the
scenario, also triggered by the COVID 19 pandemic.
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