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1 Introduction: What is the case studwpbout?

¢ K Srocésséd tomato supply chath ¥y 2 NJi KsSNifrkedrivén tase study, charac-
terized by an innovative governance system (Ifieanch Organisation) guaranteeing both
vertical and horizontal cooperation ammdordination within the supply chain and production
and processing adaption to environmental and economidasngbility requirementsMain
ESBOs investigated anealthy functioning soiind water quality andquantity, whose provi-
sion is drivemmainly byincreasing demand for sustainable food products and for quality, social
and environmental certificationbut alsosupported by policiewith indirectand directfocus.

Thewhole processed tomato supply chain of northern Italy covers four Regions (Hmifia-

gna, Lombardy, Piedmont, Veneto) and an autonomous Province (Bolzano), accounts for
39,000 hectares under tomato, comprises 2,000 producers grouped in 15 Producers Organi-
sations (PO) and 24 processing companies operating in 29 plants, processes aimitieh 3

tons of tomatoes into concentrate, pulp and paste that represent 50% of the overall Italian
processing tomato, 25% of the European production and 6.5% of world production.

Three quarters of the total area belongs to Emilia Romagna (provincesroaPPiacenza and
Ferrara)and our analysis is limited to 37 municipalities belonging to the Provinces of Parma
and Piacenza where historical roots and core business are mainly located.

{
7
S

Figure 1 The case study area (in orange) and the supply chain diegellow)

The Po Valleysuffers fromvery highenvironmental pressurérom agricultural activitiesand
livestock maure, but also from industrial and humaarctivities And open field processing
tomato productionis no exception since requires highly intensiveoil and watemanage-
ment, since plant growth and tomato quality and yieldpendboth on the soilstructurefor
physical support and anchoraged on nutrients and watersupply.

However,in the northern Italysupply chaira favairable convergence of attitudes, policies

and market conditions occurred and allowed over time fruitful interactions between main pri-
vate stakeholders and public authorities aiming, initially, at maintaining soil and water quality
by minimising degradatioand maintaining good biological and chemical conditions and, at a
later stage, at reducing the quantity of water employed for production and processing, thus
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combining the need for adequate water supply for irrigation and processing and minimum
volume andflow of streams.

This course of events is characterised by the introduction of relevant innovation in agricultural
practices and processing techniques that created the necessary conditions to reduce soil de-
pletion and water consumption while paying duieation to economic sustainability.

In particular, faced with the pressing need to tackle the challenges of environmental, eco-
nomic and social sustainability, the supply chain found a collective response marked by two
major turning pointsn farming andtechnologicalinnovation: the introduction and the wide-

spread application ok Y 1 SINJ G SR LINE R dzO (i miergfrigatigh in Gihi &arlyS I NI &
2000s.Andalsoorganisational innovationensued:the standardisation of criteria and proce-
duresamong theRegions involvefavouredincreagd attention to reducedimpacts on the
environmentat supply chain level anchanges in markets and policies required progressive
organisational adjustments which led to the establishmi@r20070f the associatiort 5 A & (i N&A Ol
2F AYRAZAGNALIE G2YFG2¢ 060SG6SSy t NPRddzOSNBE hNAI
tive associations, local institutions and local research ceranesin 2011 of thénter-branch
Organisation (I0) recognised by the Region and the Europe#n.

Therefore,in the tomato supply chain of northern Italpmovationhas alwaygjone hand in
hand with organisation and social cohesiand more and more itessential featurds the
commitment to supportlongterm economic growth while safeguardjrenvironmental and
socialsustainability ananmarketstability.
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Table 1:Key features of the case study on processing tomato of northern Italy

Region or locality

Region Emilia Romagna, focused on 37 municipalities belonging to the Prov
of Parma andPiacenza

Main Farming/ forestry
system

Agriculture, mostly arablerops(tomato, wheat, maize) and forage
But also significant livestock farming

Area (ha) of initiative (&
Case Study)

Thewhole northern Italiarsupply chain accounts for 39,08@ctares under to-
mato, whereas the case study is focused on 37 municipalities of the Provinc
Parma and Piacenza (Emilia Romagna Region) with 14,000 hectares under
mato (hearly40% of the supply chain).

Key ESBG®vered

Soil protection and functioality and water quality and availability

Total no. of farmers/ for-
esters involved

About600 tomato farnsbased in the case study area

Other key stakeholders
involved

Producers Organisations and Cooperatives, Processing Farmers Cooperati\
Processing firmsupport fromlocal institutions (Provinces, Chambers of Com
merce, Region) and from key professional organisations in the sector (confe
tions of farmers and of industriespvolvement of locatesearch centres (Exper
mental Farms, Expienental Station for the Food Preserving Industry, local un
versity)

Source(s) of funding

Public supportthrough Common Market Organisation (CMO) and regional fur
(Rural Development Plans, Regiolaa¥s)

Main stepsof the pro-
cessing tomato supply
chain

Mid/End-1800s: start of open field tomato cultivation (parallel rowstomato
plants tied up to stakes stuck in the grograhdof tomato industrial processing
From1970s:widespread use of bush varieties of tomatoes and mechanizatio
From 1970sassociation of tomato producers in Producers Organisations
CNRY SIFENXIeé Wopnay akKATG FNRY 02y @Sy
From eany 2000s: widespread use of migmigation

From2007: 342 OAF A2y a5A&a0NROG 2F sS\OfgR
isation, processing firms and their representative associations, local institutic
and local research centremd then, in 2011inter-branch Organisation recog-
nised by the Region and the European Union
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2 Definition of the socialecologicalsystem(SES$tudied

- S=<
- ~
- ~~o
- ~
- ~
- ~
- ~
- ~s
- ~

RESOURCE SYSTEM
’,/ 37 municipalities of the Provinces of Parma and Piacenza \\
el specialised in tomato production and processing .
4 N,
I/ \\\
l/ \\\
II \\
II \\
4 \
II \\
II \\
/ ‘\
4 AY
I/ ACTION SITUATIONS \‘
,/' Adqptiqn of prc_Jducltion and Srg- ACTORS \\
: cessing innovation: Integrated Pros- Organisations of \
! RESOURCE UNITS duction schemes, precise agricul- prgducers Pro- \
:" - tomato production and tural practice micrairrigation, pro- cessing firms; Prov- '\“
i processing in the area cessindirmsinnovation, voluntary ince, Region \
i of Parma an Piacenza quality certifications, contracts be- }
i - main ESB® soil protec- tween producers and processors !
! tion andfunctionality & i
i and water quality and N i
1 . . n 1
‘.‘ availabiity . :.
\ *+, MACRAISSUES ]
. . 1
\ Nitrate pollution, /
\ drought, unpredict- /
\
\ ,»* able weather pat- 7
\ “ % 2e terns, ®mpetiton
4
\‘\ GOVERNANCE SYSTEM for natural re- s
N\ Interbranch Organisation including all relevant sources /
. . 4
\ actors of the supply chain; Region /
\\ V2
AN Collective action public/privateriven '
\, 4
\\ [IP and certifications to regulate quality; Rules /'
N EC Directivesational and regional implementa- e
“\\ tion acts; CMO; RDP; regional financing for re- el
“~... seach and innovation] e
Figure 2:

Tomato supply chain SES framework
(adapted from Ostrom and Cox 2010; McGinniss and Ostrom 2014)

2.2 Descriptionof the SES

Soil protectionand functionalityand water quality and availabilitgre the main ESBOSs in the
processing tomato chain and they cannot be dealt with separately, since solil structure and
conditions are fundamental for decisions concerning water management, water saving and
irrigation infrastructires. Moreover, tomato is a highput crop (nutrients but also water) and
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irrigation water levels are strictly related not only to irrigation methods but also to the needs

of the crop.

The provision of ESBOs related to water and soil is indirectly dedivierough productive and

investment choices of the supply chain actors. Producers and processors were urged to guar-
antee production and processing viability by dealing with severe emergencies related to soil

and water (mainly nitrate pollution, droughtiobds, competition for natural resources) and

G2 3JFLAYy O2YLISGAGAGS | RGFHy(dlF3S o6& YSSGAy3a yS,
environmentaifriendly productions).

Widespread use of innovation initially depended primarily on economic decisionsvatep
actors, lured by the savings that could be made by reducing pesticides, water and energy con-
sumption, rather than on general focuon environmental concerns. Hower, fortunately,
anticipating critical issues affecting the whole tomato supply chailvate needs coincided

with increasing attention to reducing pressure on natural resources and environmental im-
pact. Furthermore, the increasing national and internatll demand for high environmental
performance products entailed a willingness to reward farmers and processing firms for their
role in safeguarding the environment by paying higher prices for foods produced/processed
under stringent rules: among other remmendations, the Statute of the Intdaranch Organ-
isation commits all producers to follow, promote and guarantee regional integrated or organic
production specifications and all processors to reduce the impact on the environment and to
reuse byproducts and waste water, also for energy purposes.

In particular, considering that soil and water are the natural resources more susceptible to
effectsassociated to the tomato supply chain, two major inntbmas can be identified.

As for soil functionality andwi SNJ ljdz f AGe>X (KS IintBpatelfipiodlué- +a 2 7F
tion (and other serviceselated to it) brought a reduction of pesticides which meant lower
costs for treatment but also lower residues in tomato and lower impact on soil and water.

Asfarags I GSNJ al gAy3 A& O2yOSNYSRI AyadSIRI FTNRY
troduce techniques aimed at reducing water consumption levels, such as recycling and reuse

of waste water, aseptic filling, capture of evaporation water. Butas the adption of mi-

croirrigation in the early 2000s to bring a breakthrough. The benefit for tomato producers has

been twofold since the reduction in quantity of water used to irrigate not only meant lower

costs for water but also lower moisture near the tomatam, lower possibility of mildew
development and lower plant protection treatments (and costs).

2.3 Levels of ESBO provision, trends and determinants

Tomato production and processing is highly resotintensive outdoor tomatoproduction
typicallycalls forploughing to a degh of 40 to 50 cm before sowing ammh averagein order
to obtain yelds around 8@aL00 tons per hectarghere is aneed ofnutrients supplyof 180
200 kgper hectareof nitrogen(N), 100-120 kgper hectareof phosphorugP.0s) and 156200
kg per hectareof potassium (KO),and of seasonalvater supplyof 40005000 n¥ per hectare
depending on rainfalls and temperature.
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Butsoil and water araunder increasingressurealsodriven bya large number obther human
activities, such amdustry and urban develapent, and nitrogen pollution andvater footprint
of animal husbandry isonsiderable (mostly in Parma area)

It is therefore hard to assess the contribution of the tomato sectorlocal concentratiorof
pollutants(see Figure 8r comparison between distribution of outdoor fresh vegetables and
nitrogen inputs in the study areand to environmental pressure sintiee study areas lo-
cated in the Po Valley, whichase of the most important industrial and agricultural areas in
Italy and has gopulation density among the highest in Europe

Provincial l
{Share on total UAA
] 0%
] 0.01% - 5%

501% - 15%
15.01% - 30%

30.01% - 100%

* mineral nitrogen fertiliser input (Kg of nitrogen per hectare of UAA) is elaborated fronoéitta Common gricultural
Policy Regionalisddhpactmodel (CAPRIbaseline 2008

Figure3: Outdoor fresh vegetables UAA on Total UAA (left) and mineral nitrogen fertiliser

input in agricultural land (right)
SourceElaborations of the European Commission Joint Research CEBRRA Italy

However, sil quality and functions and water qualiand quantity are strictly interconnected
and the supply chain of northern Italy has as a fstapding commitment in this regayavith

the aim of maximising yield, reduce waste, increase productivity and quality while reducing
the impact on the environnm.

Priority has long since been given to cultivation and processing methods respectful of the en-
vironment and to investing in research and innovation not only to enhance wealth by produc-
ing more(granting ofa better balance between input cost and outpralueand atavoidng
fluctuations of output prices and increase productivity and profitahiliyt also to enhance
human health and the environment by means oagtices and technologiesmed at minimis-

ing the impact on human health anghakingthe most of natural reources and at improving

soil fertility and water qualityTable 23 in 9.4)

Producers Organisations played the most relevant role in promatimtjimplementingenvi-
ronmentakriendly practiceshowever the beneficial outcomgwmovided are linked not only

to agriculture butto the whole supply chairnitially it was a rational technical and economic
choice, but since good soil and water conditions are essential for granting good crop yields,
farming methods have more and more besmed at balancing environmental protection and

Thisprojecthasreceivedfunding from theEuropear] y' A Hygri@oa 2020 research and innova-
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competitiveness and agricultural production has started to pay particular attention to protec-
tion from erosion, minimisation of the use of pesticides and fertilisers, incorporation of or-
ganic matter to the sih crop rotation progressive reduction of water quantity to give to crops

The first major turning point in the provision of beneficial outcomessoil and water was

with the adoptionof integrated productionin the 90sandof micrairrigation in the years 2000

And public policiedostered andsupportedthe change of attitudealready begun.

Whereas the European framework directive on the sustainable use of pesticides and the man-
datory application of integrated pest management in all European farms c¢atodorce in

Italy just in 2014 with an Inteministerial Decree approving the National Action Plan on the
sustainable use of pesticides, in Emilia Romagna Region the transition from conventional ag-
riculture to sustainable agriculturkad alreadystartedin the 1980s with pest management
provisions and went through successive stefizat resulted in integrated crop management
schemes aimed not only to reduce the use of chemicals and to respect the environment and
human health, but also to minimise water and energy consumption without undermining
product quality and competiveness.

Inthe 90s, regional technical standards for integrated production in industrial tomato cultiva-
tion were defined in cooperation with research centres and producers organisations and from
then on updated every year, in order to guarantee the best possibleotis# the most ad-
vanced farming practices with a view to both ensuring competitiveness and to providing
sounder guarantees of the quality of product to consumers while respecting the environment.
In 2006, already 60% of the tomato was produced accorititeggrated production rulesAt
presentin Emilia RomagnaverallUtilised Agricultural Area of integrated production for veg-
etables is 64 thousand hectareSgure 8 in Anney, of which 20% for tomataultivatedin
Parma and Piacenza.

There is evidencehat integrated production provedo havepositiveenvironmentalresults

even if not referred to tomatqwhose integrated production is financed mainly through CMO
Operational Programmes)h& Regional Rural Development Plan 22006 Midterm and Fi-

nal assessment data reported in the technical implementation fiche for Actions 1, 2, 5, 6 and
® 2F aSl adzhkronmenal pagneatdbdf the Regional development Plan 2007
2013showthat in mid 2000s witinteA NJ 0 SR LINRP RdzOG A 2y = (@dtfdldr NBR
t NI OG A OS¢ edzihdee Waka® avdrage2rédition of pesticides of 280%,a lower
impact on human health (of producers, first of all) and on the envirent due to minor use

of high and medium acute and chronic toxicity prody@sdan average reduction of fertilis-

ers of 3045% referred to the quantity of macielements (nitrogen N, phosphorous P, potas-
sium K) thanks to new methods and different application period that determined minor re-
leases in groundwater40% for nitrogen;60% forphoghorous), making a positive contribu-
tion to the downward NP-K trend rejistered at regional leveF{gure9 in Anney. And this is

true also & far adechnical standards for outdoor tomato under integrated producti®con-
cerned:in comparison to coventional farming the inputs admittefbr an yield 0%65-95 tons

per hectareat presenthave beerfixed at 130 kgper hectareof nitrogen, 80130-190kg per
hectareof phosphorus (plawith highrnormaklow amount)and 120-200-250kg per hectare

of potassium (plots with highnormaklow amount).
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Alsoconcerning irrigatiorsystemdProducers Organisations held a key position in the adoption
of water-savingpractices The development of optimal water management strategiesns
fact, one of the main concerns of the tomato supply chdfirst of allyield andquality of
tomato (brix level) dependsn water (and nutrients) inputsSecondlypnly appropriate irri-
gation management capreserve soil and watequality by avoidng nitrate leaching and
groundwater pollution Furthermore, water management is fundamental also for soil and wa-
ter quantity,since groundwater extraction higher than natural reload¢ausinglepressuriza-
tion of the aquifer and a consequeserious and irreversibland subsidenceroblem (Figure
10in Anney.

In this respectthe main turningpoint was the diffusion of miciaigation starting from the
year 2000 when farmers started to adopt high efficiency irrigation systems better suited to
new environmentatonditions ¢65% between 2000 and 2010 in Emilia Romagea Figure
11in AnneX. In te last yearsrrigation water needsgrew by 2630%due to higher tempera-
ture and heatwavesthat extended irrigation season and increased evapotranspiration
whereas eféctive rainfalls and water level in rivers, lakes and reservoirs decrgasddon-
sequently water saving has becorindamental (particularly for the Piacenza area, where
average temperature rise and average rainfall decrease are worse and where torodtepr
tion is mainly concentratedrigurel2 in AnneX. Moreover,as for water quality and quantity,
besidesvater sources andrigation systemsaused also tomato varietieshosenandits hydro
nutritional needsaccording to soil structure and tempeureshave to beconsicered (Tables
22and23in 9.4) Butwater savings hard to manage at the farm level, because surface water
and groundwater are influenced not only by the plant physiology but also by their geological
characteristics, anthropic aeities,atmospheric conditions.

Parma and Piacenza haatvays been charaetised bythe adoption ofthe most efficient
agricultural practiceswvailableand focus was always both on the beneficial effect on the en-
vironment and onncreasingprofitability. Howeve, from the point of view of the measure-
ment of the reduction the negative impacts of an intensive crop as tomato, it is very hard to
discriminate impacts from agriculture, processing and other human activities and to indicate,
on a caseby-case basis, whas the final output of each technical and organizational innova-
tions introduced for tomato growing and processing in the past 40 years.

The productive phase of the tomato supply chain is not fragmeniednato farmsavequite

a big size: 40% of the tato area is cultivated by 15% of the farmsierage farm size is more

than 20 hectares and 40% of farms exceed 20 hectares, while just 28% are of less than 10
hectares (Tabl®). Value of tomato production per farm is relevant also for smaller farms,
wherethe contribution to family income is adequate to employ one full time working unit and
the value is more and more remarkable as farm dimensioregses.
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Table 2: Tomato farms in the study area
Farm size UtilisedAg- Tomato Value of to-  Value of to-
Nr. of ricultural cultivated

(hectares farms % Area pec- % area pec- % mato produc- mato produc-

of tomato) GA2y tionLISNJ T
tares) tares)

<=10 171 28% 5113 13% 1,041 7% 5,852589 34,226
<=20 190 32% 9,625 25% 2,888 21% 16,228716 85414
<=40 150 25% 12,204 32% 4390 31% 24,674,044 164494
>40 90 15% 11,694 30% 5721 41% 32,154,057 357,267
Total 601 100% 38,636 100% 14040 100% 78,909,407 131,297

Source: our elaborations from Agricultural Census data@0

More than half ofthe 600 tomatofarms and are in Piacenza area, where find 80% of the
farms belonging to the class of 40 hectares or more., Am@lbigge is the farm sizethe less
differentiated are thecrops(Table 3). In firms with 10 or lesser hectares, instead, tomato is
not very relevant and accounts just for 1/5 of their cultivatadd: the smalle the farms are,

the less significant is the amount of land under tomato compared to other arable crops, mainly
compared to forag€31%) Piacenza is the leading tomato produceEimilia Romagna and in

the whole northern Italy, however if we consider all arable crops, tomato represents a small
portion of them (15%); more common crops are wheat and forage (both 27%) and maize
(16%). In Parma, instead, which is the third tomato paun Emilia Romagna and the north,
forage is the first arable crop (56% of total) and wheat the second (19%), whereas tomato
accounts just for 8%.

Table3: Arable cropsn farms located in the study are¢hectares %)

Farm
size Arable Tomato % Wheat % Maize % Other % Forage % Cther %
(hec- crops cereals
tares)
no tomato 80,015 0 0% 17,797 22% 11,109 14% 3,631 5% 40,044 50% 7,433 9%
<=10 4846 1,041 21% 1,226 25% 458 9% 132 3% 1506 31% 483 10%
<=20 9412 2888 31% 2524 27% 1,013 11% 155 2% 1,749 19% 1,084 12%
<=40 11,858 4,390 37% 3,287 28% 1252 11% 218 2% 1,926 16% 785 7%
>40 11544 5721 50% 3,195 28% 739 6% 70 1% 1,121 10% 698 6%
Total 117,676 14,040 12% 28030 24% 14571 12% 4,205 4% 46,346 39% 10483 9%

Source: our elaborations from Agricultural Census data (2010)

This composition reflects in part the specialisation of the two areas and in part the adoption
of crop rotation plans, mandatory for cultivation produced according the integrpteduc-

tion regional guidelines. And tomato i4% integrated production an@% biologicln the two
provinces, half or more of the arablendin the tomato farms follows a crop rotation plan
Thisreflectsthe great attention given to maintaitne soilclean and fertileto reduce the risk

of pests and diseases, to improve soiharalisation and to enhance yield quality and quantity.
Once again, the biggéhe farms are, the highethe percentageof arableland under rotation

plan is(almost 60%).

Thisprojecthasreceivedfunding from theEuropear] y' A Hygri@oa 2020 research and innova-
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Table4: Crop rotation(hectares %)
Farm size Arablecrops  Monocolture % Freec.rop % Qop rotation % Noanswer %
(hectares) rotation plan
”moatfo 80,015 1,298 2% 15078 19% 21,700 27% 41,939 52%
<=10 4,846 1 0% 1,019 21% 2,186 45% 1,640 34%
<=20 9,412 107 1% 2,293 24% 4,950 53% 2,062 22%
<=40 11,858 188 2% 3224 27% 6,234 53% 2,212 19%
>40 11,544 60 1% 3,439 30% 6,723 58% 1,323 11%
Total 117,676 1,654 1% 25,053 21% 41,793 36% 49176 42%

Source: our elaborations from Agricultural Census data (2010)

As for soil managemerftable 5), arable land is ®inly conventionally sowed: an average of
80%of tomato farmsarable land ranging from 74% in smaller farms to 86% in farms with
more than 40 hectaresThis reflects the widespreadtilisation of Integrated Production
schemes that require conventional smg at 4050 cm and then a second soil working (grub-
bing, vibration).

Table5: Soil managementhectares %)

(T]ZLT;(;Z; Arable crops Convenﬂonatsci)r\:\g Surface ploughing Notillage  No answer
no tomato 80,015 61% 2% 4% 33%
<=10 4,846 74% 2% 2% 21%
<=20 9412 82% 3% 2% 14%
<=40 11,858 82% 4% 3% 10%
>40 11,544 86% 5% 1% 8%
Total 117,676 68% 2% 3% 26%

Source: our elaborations from Agricultural Census data (2010)

Most of the ertilisation of tomato farms is not organ{table 6). Standard procedures adiite-
grated productionenvisages specific requirements for organic fertilisers but it is mainly used
controlled chemical fertilisation based on quantificationcobp absorptions and additions to
compensate losseand calculated with a specific free software and&uggested from tech-
nical advisors of the Producers Orgatimas and ofprocessing firmsr from technical means
suppliers.

Table6: Organic manurghectares %)

Farm siz€hectares) Arablecrops Soliddung Slurry No organicmanuring
no tomato 80,015 24% 21% 55%

<=10 4,846 22% 25% 52%

<=20 9,412 14% 13% 73%

<=40 11,858 16% 12% 72%

>40 11,544 17% 13% 70%

Total 117,676 22% 19% 60%

Source: our elaborations from Agricultural Census data (2010)
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Tomato is énighlywater demandingcrop andcorrect irrigation iessentiako grant yield and
quality, since tomato suffers from water stress in every period of its growibst of the irri-
gation of tomato farms comes from groundwater aimdmuch smallepart from water con-
sortium (on turn or demandasis).Other sources, such as farm reservoirs and surface water,
are of minor relevance.

Table7: Sources of water for irrigation by farm siZ8ocof farms)

Lakes, riv- Water consor-

Farm size (hec: Groundwa- Farm reser- Other  No an-

: ers, tium (collective Total
tares) ter voirs source  swer
streams use)
no tomato 327 3.6 6.1 170 51 354 100.0
<=10 620 41 64 251 12 12 100.0
<=20 66.8 3.2 58 226 16 - 100.0
<=40 65.3 2.7 47 253 13 0.7 100.0
>40 633 5.6 7.8 211 11 11 100.0
Total 365 36 6.1 178 47 313 100.0

Source: our elaborations from Agricultural Census data (2010)

It is worth noticing that the percentage tdrms irrigatingwith groundwater isequalin bigger
and smaller sizéomato farms, as equabut to a lesser extent is these of collective water
sourcesHowever,not necessarily high use of groundwater means gler consumption,
since this depends from irrigations systems adopted.

Irrigation water quantity is a critical point for tomato. The Po Valley has a great irrigation po-
tential, but competition on the use of water, higher temperatures and reduction in effective
rainfalls make it difficult to balance tomato cultivation watereaks and respect of minimum
levels of surface and groundwater. Moreover, as mentioned before, a very serious problem is
land subsidence, which is due to high groundwater abstraction.

It takes therefore particular importance how watefficient irrigationsystems areTomato
farms adopt almost exclusivedprinklersand microirrigationwith which theytailor irrigation
to soil and seasonal weather conditioesntrol disease andeducedrastically the use of pes-
ticides, ensurehe right level of humidity bthe root structure and enhanceield and quality
of tomato. The use osprinklersis almostevenly widespread among all tomato fasize but

it is more used in smaller farms than in bigger farmmcroirrigation is insteadnuch less
adopted by small fans and remains reserved to bigger size farms.

Table8: Irrigation system by farm siz&bof farms)

Farm size Surface irrigatior  Sprinklers M|cro-|rr|ga- Other systems  No answer Farms
(hectares) tion

no tomato 0.5 4.1 1.3 0.1 94.0 100.0

<=10 5.3 65.5 19.3 1.2 8.8 100.0

<=20 4.7 58.4 311 11 4.7 100.0

<=40 4.0 54.0 36.7 1.3 4.0 100.0

>40 4.4 43.3 48.9 2.2 1.1 100.0

Total 1.0 104 4.9 0.2 83.5 100.0

Source: our elaborations from Agricultural Census data (2010)
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Therefore, evidence shows thetdtensification of tomato production favours the adoption of
more sustainable agronomic practices and precision technology techniques which reduce the
need for plant protection products and for irrigation and consequently reduce costs.

It has also to benoticed thatbigger tomato farms pay morattention than smaller oneso
conserve and/or restore theon-productive features ofocalrurallandscapessuch as hedges
and rows which are alsamportant for wild flora and fauna.

Table9: Landscap&% d farms)

Farmsize Farms with hedge:  Farms with rows Farms with dry No elements of Farms
(hectares) stone walls landscape

no tomato 12.6 14.0 12 72.3 1000

<=10 164 152 4.1 64.3 1000

<=20 16.8 226 05 60.0 1000

<=40 20.0 280 13 50.7 1000

>40 30.0 322 2.2 35.6 1000

Total 134 151 13 703 1000

Source: our elaborations from Agricultural Census data (2010)

Even in this case, it is the biggest firms that mostly improve biodiversity in agricultural land:
they have twice the hedges and rows the smallest have the number of tomato firms with

no elements of landscape shows exactly the inverse propartion

As a conclusiont seems that intensification of tomato farms favourgjor sustainability of
agricultural activities, since largerms invest more irenvironmentaifriendly agronomical
practices andn innovativewater-saving technologies and metho@Sigured). In percentage,

it emerges thabigger farms

1 adopt crop rotation plansnore (from 45% of the<= 10 hectarefarms to 58% of the
40 hectaregarms),

1 make lesser use of underground watéi7% of the<= 20 hectarefarms, 63% of the
40 hectaresfarms)and of water from public consortia (25% of tke 10 hectares
farms, 21% of the 40 hectaregarms),

1 use less irrigation with sprinklers (fro8®% of the<= 10 hectarefarms to 43% of the
> 40 hectaresarms),

7 invest more in innovative irrigation systems (microirrigation ranges from 1% &0
hectaresfarms to> 40 hectareg9% in farms),

1 show a higher percentage of hedges dratlgeows and stone walls(from a total of
36% of the<= 10 hectares farms to a total of 64% of the > 40 hectares farms)
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Figure4: Key indicators of ESBOs hymato farm size(% of farms; crop rotation=% of hec-
tares)
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Source: our elaborations from Agricultural Cendata (2010)

2.4 Ancillaryeconomicand social benefits provideddgn the bacKbf ESBOs

Investmentsin research and experimentatiomtroduction of innovative practiceaimed at
product quality, soil protection and water saviagd respect of additional quality/quantity
requirements setby producers and processing firirstomato contractsresulted in higher
costs andower productivitycompaed to the other tomato producer countries.

However, notwithstanding global competitioma a structural downward trend of tomato
price, cohesion of thetakeholdersand coordination of the Inteforanch Organisation grant
the conditions and the context for matching tomato supply and demand entirely within their
own geographical area.

Tablel10: Comparison on costs and productivity main tomato world producercountries

Gross agricultural pro

Raw material cost( ( Productivity (tha) duction per hectarde ¢
Northern Italy 95 72 6,840
Portugal 81 85 6,885
Spain 76 93 7,068
California 70 105 7,350
China 64 94 6,016

Source: Conforti G.AIIPA, in Martelli G. (2015)

Cdifornia and China are speciad in different products and address different markelse
direct competitors ottalian tomato are Spain and Portugal, whose productivity is favoured by
more suitable soil and weather conditions aleds restrictive agrenvironmental conditions
required (more active substances asailsterilizationadmitted, etc.) despite acting ued the
same Europeaframework.
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Higher costs of northern Italiatomato depend orpedoclimatic and regulatory conditioasid

on deliberate quality choices.t4resent the challenge is tguaranteemore profitability in a
world context of volatility of prices. But the supply chain managesitbstand competition

by keeping upwith practice, product and process innovatjdmy putting emphasis on safety,
quality and environmental and social commitmeantd by differentiating productsprogres-
sively shiftingrom the commodities segment (concentrate and pulp, more exposed to com-
petition) to the retail ongwhere profit magins are higher).

Theeconomic dynamic of theoemato supply chaims remarkable. It isomposed by large and

very large producing and processing companies with a substantial workforce and a high turn-
over.

Most of the tomato farms are highly capital, labour and technology intereidethe employ-

ment generated is of crucial importanc&verage working days per year in the area are very
high (329) and, xcept for the smallest tomato farm clagshose average, anyway, is more
than one fulitime working unit per year)annualworking daysn all other classeare well
aboveaverage ranging fron339 up to 432.

In general, family labour is prevalent in all farms, but it is indirectly related to size (more than
80% in smallest farms, 60% in the biggest) mainly due to higher capital intensity and to the
use of other typologies of labour (seasorad)sizes increase.

In overall terms, hired labour becomes more relevant as farm size is greater, however while
in the smaller farms permanent hired labour prevails on seasonal hired, the opposite occurs
in bigger ones. This implies a major necessityldage highly mechanized tomato farms to
fulfil labour need just for short periods, in line with the programmingmfduction phases.

Table11: Farm labour working days in the study area and distribution among family and
hired labour

Farm size Totalagr_icultural Air:]gu:;li)v/\/sorr)l; Annualworking % Rmily %_I%rmanent % Seasorie
workingdays farm days/UAA labour hiredlabour hiredlabour

no tomato 1,470133 327 16.7 782 17.3 4.6
<=10 49974 292 9.8 839 123 38
<=20 64,340 339 6.7 69.00 212 9.8
<=40 54008 360 44 65.7 187 156

>40 38,854 432 33 60.3 16.6 232

Total 1,677309 329 132 77.2 17.3 55

Source: our elaborations from Agricultural Census data (2010)

But employment generated in thismato productionis even more relevant if als®ervices to
farms throughcontract labour and outsourcingre considered.Both of them aresupplied
partly by producers associations, partly by processing industries, partly by specialized firms.

The most part of contract ladur inside/ouside farms is hired bfarms between 10 and 40
hectares whereas large farms make wider use of seasonal contracts, as noticed also before.
But most of the contract labour is seasonal and it increases as the size of the farms goes up,
especidl in comparison with contract labour inside the farm.
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Tablel2: Contract labour used by different farm sizes (annual working days)

Contract labour out- Contract labour in- Contract ga-

Farm size side farm (A) side farm (B) sonallabour (G AC BIC

no tomato 6.624 16.406 67.288 10% 24%

<=10 556 1.280 1914 29% 67%

<=20 788 1.867 6.295 13% 30%

<=40 774 1.529 8.417 9% 18%

>40 228 766 8.998 3% 9%

Total 8.970 21.848 92.912 10% 24%

Source: our elaborations from Agricultural Census data (2010)

Alsooutsourcing idrequently usedput especially from farms between 10 and 40 hectares
30-40% of all tomato farms utilise outsourcing for mechanical harvesting and first processing
of tomato, few utilise it instead for ploughing (except for thed®@hectares ones), and even
less the sowing or fertilization.

Table13: Outsourcingby farm size (%n arable lang

Farm .
size Arable Complete Plough- Fertili- Sow- Mechamcal h_ar- O_theroper- O_ther opera- |\ o
outsourc- ) : . vesting and fist  ation on the tion not on ;
(hec- land ; ing  sation ing ) sourcing
ing processing land the land
tares)
no to-
mato 80,015 44 10.8 38 65 346 52 01 345
<=10 4,846 48 81 17 49 340 40 01 424
<=20 9,412 19 121 15 62 384 4.2 0.04 358
<=40 11858 14 132 27 41 287 6.0 0.02 440
>40 11544 10 71 06 32 274 51 0.02 557
Total 117,676 3.6 107 31 59 335 51 01 380

Source: our elaborations from Agricultural Census data (2010)

The impact of tomato production on employment is therefore highly relevant, but wiliméet

impact is mainly due to smaller farms, the increase in size of farms implies wider mechaniza-
tion, major economies of scale and major use of seasonal labour (directly hired or under con-
tract). Therefore, the increase in size of tlfermsless thanl0 hectarescould contribute to

boost permanent (and seasonal) labour, and also contract labouiact, in bigger tomato
farms only family labour plunges, whereas permanent hired labour and contract labour inside
farm remain more or less constant and tledas an increase in seasonal hired work (Figure 5).
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Figure 5 Employment effects by UAA of tomato farms
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Source: our elaborations from Agricultural Census data (2010)

Postive effects of the lively economic trends of the tato supply chain are also found in
exports. In fact,the promotion of Mediterranean dieand ofmade in Italyproducts together

with the high quality and hygiene standkr of northern Italian processetmato (60% of
which in the study aread)oosted exports.

There is, in fact, a significant upward trend in Emilia Romagna processed tomato exports,
whose value increased of 40% between 2009 and 2015 and which repres@004.8f the
whole regional madén-Italy exports and 80% of national agifiood ones.

Paticularly relevant was the rise in 2015, when Emilia Romagna processed tomato accounted
for 25% of national exports (424 million Euros on 1.7 billion), for 16% of all regional processed
products and for 10% of the regional exports; tomato exports regist@n increase of 3% in
value, of 2% in volume and of 1.3% in price compared to 2014 (Emilia RomagnaRegion
ioncamere, 2016).

Exports are the new frorgr. The challengehat producers and processors are taking at pre-
sent isto strengthenthe position in the existing markstand to enter newmarkets where
processedomato consumption is still low. And the supply chain is already well equipped with
the standardgequiredas torespectof quality and safety of products and national and inter-
national quality certificationsas we will deepen further on in the text

3 Shiftingsocietalnorms, collectivdearning and voluntaryactions

Decades of key stakeholders interconnections within the supply ¢baiato supply chaited
to a success story of esomic growth and attention to a new balance betwesgroindustry
and environmentfor the benefit ofproducers/processors, consumers, and natural resources.
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Profitability strategies inevitably implyntensification of farmingn order to maximise profit
levels per hectareThe keywords areo produce less, to have better prices, atrduse less
agricultural land for tomato production in order to reduce unit priewever,in the tomato
supply chainntensification does not necessarily conflict with regulatory and social require-
ments in support of sustainability.

The success of the tomato supply chain is basedwestmentdn organizational and technical
innovation geared to support longerm ecanomic growth Butparticular emphasiss put on
environmental and social responsibility.

Profit margins are squeezed between pressing competition that puslekl prices down
and compliance with public safety and environmental parameters that leadsewiesreas-
ing adaptation costs. But, the supply chioaond a collectivenotivationthat could grant prof-
itability and at the same time reward producers and processors for attention tpaghfe-
guarding the environmentdifferentiation based on quality.

Reputation and attention to quality represetite cornerstone othe supply chain, as emerged
in the interviews:

dThe supply chain has a cascade of safeguards that in the long run pagsTback

dt is thanks to quality that northern Italian tomato has galreegood position on the market
and is always a step up the other competitbor$

®OSNE2YSQa FGGSyGAz2y G2 adzaidlAylroAtAade Aa
entire supply chain unassailable on a whole series of issues, includingdad?ll f & ¢ ®
Producers and processing firms of the supply chain collectively learnt that reliability and qual-
ity are highly appreciated by the markendintend to further ensure so by moving, as we will

see in detail in paragraph 5, froam approach founded oholdingbased schemes to an eco-
logical system approach.

Behind wganisational and technical innovation there is not oogmpetitiveness but also
ethic, sense of identitycommon aim:competitivenesdased orreputation andhigh quality
rather thanon price erosionThe collective action that is behind the Ind@ranch Organid#&on
(10) is rooted in the tradition of cooperation and conflicts mediation practices of ERdia
magna agrandustrial sector. This tradition has produced a sort of contractuainemy
where the different interests at stake try to find -ctecision processes.

Main objective of farmers and agindustrial entrepreneurs is conciliating intensification with
costreduction and quality requisites of the processed tomato. A satisfadtage-off be-

tween these objectives is not eago find. IONBLINB&aSy da (GKS aySdzi NI f ¢

where this trade off was possible over time. Farmers push towards more and more intensifi-
cation, while industrial sector tries to strengthen qualitatieres of the processed tomato.

The fundamental instrument for conciliating these conflicting parties is the quantitative and
gualitative programming and control of production, in relation to the market demand. As we
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will see in the next paragraph, thisllective action based on dialogue and setting common
general rules was under serious crisis. Global competition on the European and international
market implied a reduction of the bargaining margins in the annual contracts. This can be
considered drangtion period where the I@ction is becoming more and more hard to carry
out.

4 Mechanisms (collective) actionendgovernancearrangements to enhance
the level of ESBO provision

4.1 Organisationalcapacities leadership, networking and communication

With a production of 5,4 million tons of tomatoes for processin@015and a 13% share of
the global marketltaly is the third world tomato producer after Californié81%9 and China
(1499 and the firstin Europe(50% of the market)far aheadSpain and Portugdf4% alto-
gether).

As already mentioned abovealf of the Italian tomato is produced and processedanthern
Italy and mainly irfEmilia Romagna, where industrial tomato is the major horticultural crop.

Parma and Piacenza (togetheith Ferrara) are the leading@ducing provinces in the north

and accountfor almost 40% of the wholaorthern Italian tomatocultivations and include

most of the processing firms of the supply chain, representing more than 60% of processed
tomato.

Tomadao production and processing shows a steady upward path, even if following a cyclical
pattern partly due to the swng influenceof weather conditionson yieldand partly due to
fluctuationsin the consumption leveland consequenagreed choice between producers and
processing firms toeduce tomato cultivdon, as happened during the last years in (@12

and 2013 campgnsand as reportedly is goirtg happen for the upcoming one.

Table14: Tomato production and processing morthern Italy (hectarestons)

2011 2012 2013 2014 2015 2016

Tomato cultivated areghectares, of 35975 33464 20175 35681 38948 38594

which
Emilia Romagn: 24,403 22,144 20,015 24,534 26,195 26,504
Parma and Piacenz 13,909 12,837 11,065 13,905 14,610 14,507
Tomato production @ns) 2,562,828 2,370917 1,889374 2,322,065 2,623514 2,773146
Yield per hectare (tons/hectargs 7124 7085 64.76 65.08 67.36 7185

Tomato processe(tons), of which: 2,491,878 2,289368 1,883434 2,357,939 2,651,045 2,813638
Parma and Piacenz 1548455 1469329 1,185700 1429671 1,610889 1,740656

Source: our elaborations on Intbranch Organisation of processing tomato of northern Italy

The supply chairgroups more than 2,000 producersrganised inProducers Organisations
and cooperativesand 24 processing companiasd t is traditionally characterised by spatial
concentration of tomato fields androcessing premises, which are maildgated very near

Thisprojecthasreceivedfunding from theEuropear] y' A Hygri@oa 2020 research and innova-
tion programmeunder grantagreement No 633814 220



E'i( PEGASUS

-

(maximum 60 km) in order to contain costs a@adguarantee the freshness of the product
(tomato is usually processed within few hours after harvestiRgdcessing firms, anyway, ob-
tain also smallomato supplies from outside Parma and Piacenza, so to avoid the risk of local
adverse climatic events.

The study areaaccountsfor almost40% of the entire supply chaproductionandfor more

than 60% of the tomat@rocessingdf northern Italy The most involved area in the tomato
productionis Piacenzaafound 9 thousand hectares, that is 25% of the symblain and7%

of theregional tomato) while in Parm@pecialized also in the dairy sectthe hectares uder
tomato remain around 4 thousand, accounting for 12% of the chain and 18% of the region.
However,in both areas production is constantly grawgiand reached the highest production
peak ever in 2016.

Tomato processing, is instead concentrated in the area of Parma, where are located more
than half of the private processing firms and half of the processing producers cooperatives.

Moreover, in thearea there is also a&tevantpresence ofall the upstream and downstream

phases of the supply chain, such as an advanced mechanical engineering industry, specialized

in agricultural machineries, food processing lines, and packaging dieres;es (reseah and
experimenation, but also transports ankbgistics) andnternational promotion events spe-
cialized in agffood (the international food exhibition CIBUS, the international food processing
and packaging technologies CIBUS TECH).

Although initiallythe development of the tomato supply chain depended on a favourable com-
bination geographical, historical and economic reasoasent attainmentsresult frompio-
neeringchoicesof producers and processomsade in order toanticipatespecificrelevant is-
sues unsafe for market stability and competitiveness, suclfragmentation, outof-date
structures,and unsuitableguality of production.

The coopertve culturecharacterizing th&milia Romagna area, tlegpertiseand longsight-

ednessof the supply chairstakeholdersand thefinancialsupport of European ancegional

funds (CMO, RDRyther funds)consolidated collaboration, coordination amaganizational
and technical innovation.t& by step,producers and processopassedrom directagree-
ments betweenthem, to formalised written contracts concludetirough Producers @ani-

zationsin advance containing basic elememfthe tomato supply(required for accessing
coupled aicenvisaged in thd996 CAP reform).

From the80s the pivotal ole was played biProducers Organisians. Although Eropean ag-
ricultural policies requiredhite grouping of tomai supplyto have access to CMO aid,the
tomato area the groupingn POscorresponded to real needs of the supply chain, since the
POsstrenghened the position of producers in the markaind in negotiations with the pro-
cessing industrygrganizedcollective purchases of production inputs, offering tailoredde
consultancy services and technical suppBruirther on in order to tackle in adva® the new
CAP reform and the decoupling of aids from actual tomato production and world competition,
the stakeholders agreedn the need to guarantee coordination of tleatire tomato sipply
chainand in 2007 decidedto setpi KS | 2842 OA L GA2y a5Aa&aidNRKOU
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Producers Organisation, processing firms and their representative associations, local institu-
tions and local research centres.

Founder members of the association were the Provinces and the Chambers of Commerce of
Parma, Piacenza and Cremona, the Union of processing firms of Parma (UPI), the provincial
organizations of farmers (Coldirettipcal Producers Organisations and Assomieof Produc-

ers Organisations (AINPO, ASIPO, CIO), the local research déxpexsnfjental Farm Stuard,
Experimental conserve production industry SSIBA).0on afterwards, the associatioen-

larged itsbordersto includealsoother tomato areasin the nearby Regionf_ombardiaPied-

mont, Veneto, Province of Bolzano)afinally, in view of new frameworknd market chal-
lenges to meetin 2011evolvedinto the presentinter-branchOrganisation(lO)of processing
tomato on northern Italy, soon afterwardscognized by the Region and thergpean Union.

The present setup of the supply chaiof northern Italyis very comprehensive ans charac-
terized by a complex system of functional, technological and organizational relatisrsgp
tween the variousplayers representing the production and processing stages and between
them and instiutions, research centreand provider of technical mearand the intermedi-
ate/final market.

The Interbranch Organisatiors composed 50% by producers, all associate@Onand APO,
and 50% by processing firms, partly private and partly cooperatives, all of them associated as
well. It involves 62 membergpresenting althe key ators of the tomato supply chain.

Advisorymembers(Provinces, Chamber of Commerpmfessonal agricultural organizations
Coldiretti,and representativesf processing firmsUPI, CONFARInd AlIPAdo not have the
right to vote but have the right to issue opinions. Ordinary members are alpiiivate pro-
cessing industries (some of whichthwva centennial history, such as Mutti, Rodolfi, Greci, Man-
zella, etc.)the cooperatives of producers processing their own tomato (COPADQ#®erve
Italia, the recently mergedARPand ConsorzicCasalasco, egf.the Producers Organisations
(ASIPO and ARQD, the association of Producers Organisations (thierregional Fruit and
Vegetables ConsortiumCIlO)andall the other processing firms anBOdocated outside our
study area AFE, CICO, APO CONERPO, APOFRAHig Food, Conserve Italisggmato
Farm, etc).

Decisions are adopted by a majority of thrgearters of the ordinary members, but decision
GF1Ay3 LIR6SNI A& FEft20F0SR pm: G2 LINRRdJzOSNA
vote has a weight proportional to its productive weight.

Asillustrated in kgure 6 the local system where relevant trade relationships occur (in green)

is much widethan the supply chain (in blue) and the I@ranch Organisation (in pink), and

is characterized by both vertical and horizontal relations andgsses, including also second

level processing firms.

In the Parma and Piacenztudyarea, tomato producerare members of local and/or inter-
regional Producers Organisations (AINPO, ASIPO, CIO) or of cooperatives that produce and
process tomato by themseds, through which they make collective purchase of means of pro-
duction, receive agronomic and technical assistance, sell to processing industries.
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as POs by the Regidan 1997 AINPQassociates more than 400 tomato producers (single pro-

ducers and two cooperatives) located mainly in Parma and Piacenza, but also in Lombardia,
Piemonte, Veneto, Marche and Abruzzo; its members cultivate 100% integrated production
tomato on 6,200 hectares with a productive capacity of 400,000 tons per year of industrial
tomato. AlsoASIPGassociates tomato producers are mainly located in Parma and Piacenza,

and cultivatetomato on 5,600 hectares producing almost 400,000 tons of fresh preduct

The CIO, instead, is a secdrtelProducers @anization formed in the 2006n the initiative

of by four tomato producers and processing organisati@iBlPOARRPAgricoltori Riuniti Pia-
centini Consorzio Casalasco del pomod&eemonaCOPADQRPama) and recently recog-
nized as Association of Producer Organisations (APg3thers650 producers cultivating on
12,000 hectares (that account for 3%% of northern Italy cultivated land), producing 830,000
tons offruit and vegetable§tomato, peasbeans, onion, garlic, melon, watermelon, pumpkins
and spinach) with an average vyield of 69 tons per hectare and transforming by themselves
480,000 tons of finlgproducts.

Figure6: Governance structure of the processing tomato of northern Italy
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Researcch centres J Association of OPs [ Processing firms ] l market ]

Souce: adapted from Daraio, 2014
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As already mentioned in advancelthe study areas concentrate0% the processing phase
of the wholetomato supply chainProcessing imiadepartly in privatefirmsandpartly in pro-
ducerscooperatives, some ofthem arespecialised in senrfinished products, some otheis
processing fresh tomato and/or setfinished tomato in finished products to be sold under
own private label or for third parties, and some others just process-§amhed products.

Big producergooperatives processing their own tomato (Consofzaésalasco del Pomodoro,
COPADOR, ARP) account for 40% of the processing of the supplyCdmsiorzioCasalasco

del Pomodoradn 2007 purchasedhe brands of Parmalat Group (Cirio, Pomi) and in 2015
mergedby incoporation ARRa cooperative operating in Piacenza since 1958 in cultivation,
processing and distribution of tomataaus becoming the first industrial tomato producer
and processor in Italy and the third in Europe: it now associates 370 faratedomainly in

the Provinces of Piacenza, Cremona, Parma and Mantova, cultivating tomato on 7,000 hec-
tares and producing more than 550,000 tons of tomato, and it has more than 50 processing
lines (formely belonging to ARP) occupying nearly 1,300 worksganfanent and seasonal)

and generating a turnover of 270 million eur@OPADQRstead, is a processing producers
cooperative set up in 1987; its members cultivate 4,000 hectares toittato and process
around 300 thousantbns of fresh tomato every yea

The biggest private processing firgisrnover of more than 50 billion Euros and more than
100 permanent employeesre located in Parma and Piacenza and most of them still belong
to the founder familieseven when publicly tradedsuch as Mutti, RodalfGreci Alimentari
Emiliana Conservé@hey represent nearly half of the entire processing of the supply chain. For
example Mutti Ltd, set up in 1899, is the Italian retailarket leader: it processes almost 200
thousand tons of tomato provided by 400n@to farms, it employsround 700 people(150
permanent) it has 30% oftdlian market share, it has aitnover amounting to 234 million
Euros in 2015 (+178% in comparison to 2003), 1/3 of which in export, and it is very proactive
in product and procesmnovation and keen to pay higher prices for tomato produced under
more stringent rules in order tachieve required qualityRodolfi Ltd instead,was set up in

1896 and in 2013 merged the processing firm E&O Von Felten. It processes almost 150 thou-
sand bns of tomato and employs around 200 people. Its productions are addressed to the
retail market and to second level producers and 1/4 ofutsiover is on exports.

Relevant are also the medium and little processing firms, with less than 100 emgloyee
among which we find welstructure old family business (Columbus, Steriltom, Carlo Man-
zela), smalltomato processingoushesses (Terre di San Giorgio), businesses that process
mainly other fruit and vegetables than tomato (Suncadglumbusvas establishedn 1983

and belongs to the group Romano Freddi of Mantova owned by the same family, but processes
tomato in a plant in activity under different ownenom 1912. It employs more than f&o-

ple;it processes up to 150 thousand tons of tomato (mostly faictipiarties) and exports 65%

of its production.Steriltomwas established in 1934 and still belongs to the Sqizemily,
whichis also a tomato producer. It employs 25 people, processes around 150 thousand tons
of tomato and itis leader in pulp productidior Horeca and industries, with a turnover of
around 45 million Euros, 55% of which irpext.

Although already mentioned in advance, the research system deserves a particular mention.
Inthe northern Italian tonato context, a fundamental role for both @ducers and processors

Thisprojecthasreceivedfunding from theEuropear] y' A Hygri@oa 2020 research and innova-
tion programmeunder grantagreement No 633814 294



\"" PEGASUS

\

has always been played lbgsearch and experimentatioon varieties and cultivation tech-
nigues Thereforethe Experimental Station for the Food Preserving Industry (SSICA) and the
experimental farms Tadini and Stuard are vital mensbef the 10 Theycarry on targeted
research projects and experimentation in individual faransl make a valuable contribution

to competitiveness ofood production and preservingndto supporting the implementation

of regional guidelines for integratqafoduction

The InterbranchOrganisationdoes not intervene irade within the supplychain,neverthe-
lessit exert akeyinfluence on competitivenesand marketstabilization bymanagng vertical
relationships between producers and processing firatsingas a guarantor of the respect of
the agreed rules set and endorsed by both producers and processorstomogithe obliga-
tion to use only tomato prduced in the area, supportiqgroducers and processors to manage
in a transparent washe generaframework contactand the refeence price agreedacilitat-
ingthe implementationand the respecbf the singlesupplydeliverycontractsas forprice and
terms of payment, eshangingof data onthe tomato campaign, origirgquantity and quality
of tomato.

The strength of theraluechain igo be foundin the collective action of producers and proces-
sor that ensuresohesion and programmingnd inthe interprofessional agreaents/con-
tracts that ensure profitability byowering transactions costs andoncling tomato supply
from producers and tomato demand from processing industaieg lay the basifor the sta-
bility to the tomato market Through the coordination and supervision of the 10, different
motivations and divergent interests of producers, proagssand consumers find a fair bal-
ance to responaot onlyto the challenge of global competitidosut also to the food, energy
and environmatal challenges

However,the collective action and the interprofessional agreements/contracts proved to be
also itsweaknessL ately the stability of thesupply chaipwhich islinkedto timing andrespect
of contracts began to waver.

Duringthe campaign2016, the two crucialelements of programming failed: time limit for
contracts and time limit for payents havenot been respected. ®®ducersfound themselves

in weaker negotiating positionsince, due tainsold surplusof previous years, processing
firms required to reduce tomatoultivationsin order toavoid overproduction crisis arlceep

the pricelevel high. RRE RdzOSNA 'y R LINRPOS&aaz2Na O2dzZ Ry Qi
tracts were signed only in June, when the tomato was almost ready for haiMestefore,

since tomato production exceeded tomato under contract, a programming peoé&lg25
Euros per tonsvas appliedon the reference price agreed. Moreover, one of the biggest pro-
ducing and processing cooperativest in Parma (4,000 hectares under tomato) incurired
severe financial setbacks and paid to member farms only 35% of the sums due for the tomato
2F wnamp YR KIFayQid LIAMdandthér plodedsingfifn®asédanyFerd 2
rara (1500 hectares under tomato, 20% of the Ferrara area) paid tomato producers just the
deliveries made in June and not the more consistent ones of July and ALgustilion Euros).

Under such circumstances, the startid@1l7campaigns gettng off to an inauspicious start.
All thiscan damage the stability and the reputation of the whole supply ckaige it could
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have a domino effect throughout the arelm first place a big number of tomato producers
cannd pay back investments made to produce high quality tomato required in contracts and
cannot therefore plan the production for 2013%econdly, if no recovery solution is found,
there will be fewer processingpmpanies where to deliver tomatand a decrease in produc-
ers negotiating powerAnd all of this could result also in loss of jobs, if the failing companies
R2y Qi FTAYR | gl & 2dzio

G LINBaSyidx GKS wnanmt O2YyGNI OG KI ubgemrinty 8 S
endangering the programming tie new campaigrior the entire supply chain.

4.2 Innovativegovernancearrangements and mechanisnsipporting ESBO provision

Governancearrangementsof the tomato supply chaimare the key element in the improve-
ment ofthe provisionof environmental and social beneficial outcomesha area examined.
And they are in turn the result of 40-yearlongprocess in whicleollective actiondiscussed
in 4.1)and public policy changém 4.3) intertwined.

Governance arrangements in the tomato sector ensgietlowing the approach of North,
1990)from the development of

1 new organisations associatingt an earlier stage, producers (Producédsganisa-
tions), and, later on, producers and processing firms (the association District of pro-
cessingomato and then the®);

1 new rules and contractual arrangements between producers and processorsiegforc
the new organiation and the market.

Institutional change and contractual agreemerds confirmed by all participants to the focus
groups,havedirect and indirect effects on ESBOs (Tdle

Table15: Effects of governance on ESBOs in the study area: institutional change and con-
tractual arrangements in the private sector

Governancearrangements Indirecteffects on ESBOs Direct effects on ESBOs
S ¢ Creation of Producers Organi- Positive effect on farm in-| Soil:limitation of pressure orsoil conditions
.2 © sation /supply chain associa- come via cooperation and due to reduction of pesticides and sustaina
2 8 tion/ InterprofessionaDrgani- better bargaining power of ble soil managemen(innovative farming
2 © sation farmers practices)
K Water:limitation of pressure onvater condi-
c% < Positive effect on farm in-| tions due to innovative farming practices ar|
2 € supply contracts between pro come via market program| reduction of irrigation water need due to the
€ & ducers and processors ming and stabilisation of | introduction of less watedlemanding tomato
5 § tomato prices varieties and innovative irrigation systems
O

Source: our elaborations

Theyboth have comparable direct effects on soil and water, since direct effects ensue from
the adoption of innovative and environmental friendly farming avetter-savingpractices. As
explained in more details further on in the text, the introduction of tedahiinnovation re-
sulted in improved soil and water conditions.
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Indirect effecs, instead, converge (higher farm income) but ensue from different processes:
inter-professional cooperation in the case of institutional arrangementsraacket/price sta-
bilisation in the case of the agreed rules and contracts.

The supply chaiwas initiallycentred on Producers Organisations that provided support ser-
vices to their associates, orgaattomato offer andguaranteedrelationshipsbetween pro-
ducerswith processors. But over the past years mutual cooperation agreements and networks
among producers and between producers and processing firms evolved in nature amgebec
the basis over which therpsent Interregional® has been built.

ThelOrepresents thesupply chain by providingssistancecommon identity and united voice,
by defining and managinggir rules of conduct with regard to exchange of information and
cooperation and common research questions and needs.

Transport costs have a limited impactihe value chain, sincepduction and processing take
place in contiguous areas, at an average distance of 60aality, intrinsic environmental
characteristics and ganisational structureare very positive factors as far as price is con-
cerned.Producton is entirely environmentalifriendly (% integrated production6% or-

ganic production) and is organized in structured forms of cooperation (Prosi@rganisa-

tions, cooperatives) based both inside and outside Parma and Piacenza area. The processing
phase is characterised by horizontal integration and by vertical integration.

All farmers are organised in Producers Organisation and produce for the local processing in-
dustry and all Producers Organisations have formalised (and informal) interactionthevith
processing industry that started with access to CMO support measures but are still well work-
ing even after full decoupling.

Producers Organisation have been the driving force of the tomato system: they applied inte-
grated production, organised tomataugply, provided technical services, channelled and
guided CMO and RDP funding. They brought about relevant innovation from which benefited
both competitiveness and the environment, thus favouring also processing industries and,
consequently, real intebranch logic.

Moreover, transformative practices were also explicitly promoted by fruitful collaboration
with institutions. Emilia Romagna Region, in particular, provigetinical support relevant

for the ESBOs analysed by means of its plant protectioncggmeteorological service, pre-
diction and earlywarning service, monitoring networks etc. and made available RDP resources
to foster the adoption of integrated production, to improve processing and commercialisa-
tion, to promote new products, processesdatechnologies and to increase agricultural pro-
duction value added. Moreover, the Region financed with a specific regional law a great num-
ber of research projects on innovative tomato varieties, production methods and irrigation
systems.

Together withorganizationalinnovation, the tomato supply chain of northern Italy has fol-
lowed a virtuous 4§earlongtechnical innovationpath which has involved producers, pro-
cessing firms, institutions, uwersities and research centres aspecialized technicianand
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whose beneficial effects have radically changed relationships between production, environ-
ment and consumes.

Environmental concerihas always been within the scope of the processing tomato supply
chain of northern Italy and appropriatarming practicesind technical meanisave constantly
beenadoptedin order to preservesoil and watenatural resources base and totopise their

use while aiming at raisg productivity and production.

The engagement of the supply chain worked in conjunction with th@mitment of Emilia
Romagna Region for crop protection methods respectful of the environment and of human
health,that started with the adoption of Integrated Pest Managent, thatgradually evolved

into Integrated Crop Managemeand then into the presenintegrated Farmingrhis regional
policy is described more-depth in the next paragraph.

As far as water resources and irrigation are concerned, both producers and processing firms
made substantial investments to increase the resource efficiency arwabt onlyintroduc-
inginnovative irrigation technologies (microirrigation systems, probes measuring humidity of
soil, drones to monitor growth stage and water needs of the crop, etc.) butgisgdecision
support schemes to improwwater management pactices made available from the POs, the
Region, the processing firms. In faghiform and timelywater distribution does not neces-
sarily mean water saving and reduction in water wastagieroirrigationis nowadaysamong

the most common irrigation systein use andt can potentially grant an almost complete
efficient distribution of irrigation water (895%) but ift isnot adequately designed, managed

and handledjt doesrmRgive the expected results in terms of water saving and most of all, in
termsof tomato praduction (yield) andjuality (brix level).

All this led toan even more stringent implementatioof Integrated productiorwithin the
tomato supply chain since, in pursuance of enhanced environmental, social and economic sus-
tainability and of ehical principlesproducers and processors of the 10 agreed to define and
respect additional rules intended tmake the supply chain morefficient. And, from 2015,
thanks to the IntefbranchOrganisation, the different regional integrated production guide-
lines have been harmonized to grant the same operating conditions, quality of product and
environmental consideratiowithin the entire tomato area.

Tomato trading between the 10 partners is totalignsparent since it is defined according to
agreedrules and contractainderpinning the cohesion of the supply chaommercial rela-
tionships within the 10 are regulated by general rules contained in a Framework Contract and
by specific contractual conditions set in detailed Supply/Delivery Contractsbeatproduc-

ers and processors and between producers and@@tessing cooperatives. All theding

takes place within the 10, except for the limit of 10% of the tomatder contract (in order

not to hamperrisk differentiation). Moreovemon-compliancewith the agreed rules in force

is penalized in different ways, ranging from fines to exclusion from the 10.

Framework Contract is signed before the tomato campaign starts (JaiMengh) and sets
rules and standards goroduct valorigtion, programmindcultivated area and yield), produc-
tion methods (certifications), quality, safety and wholesomeness of products, contractual con-
ditions. It requires respect of product specifications, lays down criteria for products quality
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assessment, establishes arrangamsconcerning terms of payment, transport and additional
services, penalties and compensations.

Supply/Delivery Contracts, instead, transpobe provisions of the Frameworlo@tract and
specify the required quality and quantibf tomato, the scheduledultivated area and yield,
price per unit according to typology of tomato, duratiohthe contract terms of payment,
guarantees, compensations, programming of deliveries and transport, bonuses/penalties re-
ferred to production programming, services frahe POs, penalties in case of failures of with-
drawal and/or delivery. Moreover they require processing firms to complete delivery forms
with data concerning quality, @ght and final price of tomato.

The 10 monitors the trading by gathering all the contsasigned and all the delivery certifi-
cates, by verifying production and quality, by checking the management of eventual contracts
for processing, etc.

The biggest advantage of the overall governance arrangements voluntarily set within the pro-
cessingomato supplied chain is that they fostered maximum cohesind accountability be-
tween stakeholders, notwithstanding the different interests at staked, as stated by local
actors, it is cohesion which is unanimously perceingdall stakeholderas theonly way to
remunerate, defend angromote on the market the high quality of the tomato produced and
processed in northern Italy and to pemxt it from global competition:

dthere are times of the year when the interests of the different stakeholdens stipply chain
are in conflict, but the 10 tries to lead them to cohesion and pagling

dn comparison with Spain and Portugal and other distranisl in a context of world price
decreasethanks to the 10 and to the supply chain cohesion northern Iltatiarato main-
tained a higher and more price and high standards of quality and relidbility

The definition and respect aontracts and of agreed ruldsnd together producers (linked
between them by the principle of mutuality within the POs) and proces@mked to produc-

ers through contracts). The respect of quantities and quality agreed in contracts (no pesticide
residues or chemical ingredients, brix level, consistency, flaws getarantees prices and in-
comes and a premium/penalty on price is usgedan incentive/deterrent against misconduct
(Table ®). It is not admitted for single producers to contract directly with the processing in-
dustries outside the POs amdocessing firms interact with producers.
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Table B: Tomato produced, under contractrad delivered within the Ol producers and pro-
cessing firms (tons)

2011 2012 2013 2014 2015 2016

Tomato production in northern ltaly 2,562,828 2,370917 1,889374 2,322065 2,623514 2,773146
Tomato under contrac 2,693390 2,488245 2,402081 2,758800 2,951,800 2,955890

Tomato deliverec 2,562,828 2,370917 1,889374 2,322065 2,623514 2,773146

% delivered/under contrac 95% 95% 79% 84% 89% 94%
Yield (t/ha) 71,24 70,85 64,76 65,08 67,36 71,85
Reference priceq 0 88.00 84.00 85.00 92.00 92.00 85.20

Weighted average payment rai 96.36 90.52 96.95 89.95 94.68 92.96

2 SAIKGSR F OSNI 84.80 76.04 8241 82.75 87.11 79.20

t N2INF YYAY3T 02 - - - 1.00 - -2.25
Total final price to producer 84.80 76.04 8241 83.75 87.11 76.95

* CREA survey
Source: our elaborations on data from Ird@ranch Organisation and our survey

As a result of all this, the supply chain manages to preserve the structural balance of the mar-
ket by trying to avoid overproduction crisis, to produce @andcess healthy and environmen-

tal friendly high quality products, to compensate the attention given to strengthening govern-
ance, transparency and environmental protection with a fair and remunerative price.

Organis#ional and technical innovation, togethevith attention to health, consumer safety
and environmental protection are essential to maintain the leadership thanks to a globally
recognised tradition of quality. And qualiyessentiato compensate tomato high cogifice

and to enable the supplyhain tocompete.

A success story in this respecthse leader processing firMutti Ltd, first in Italy for sales in
products processed from tomatogshich greatlycontributed toESBO provision by choosing
to bet onits private mark, on quality and onawk in clog contact with the supply chain. As
stated during the focus group

dit was necessary to make a choice: follow a price strategy (compete with high volume and low
price) or find an alternative path. The approach chosen was to go against the world price trend
w Kand to place emphasis on product quality and differentiatioh

During its centuryold history, Mutti has always maintained a firm commitment to guarantee
the best possible quality, functional to market valorisation of its productButa dzi G A Qa |j dzi
ity choice has been a collective quality choice, since it involvedaniiz investmentsiq-
creasinglyeffective research and innovation) not only in tomato processing but also in tomato
production. Mutti hagntroducedconstant process and product innovatidras favoured pro-
ducersinnovation in tomato variety choicandhasprovided its tomato supplierith tech-

nical devices to measure soil moisture in order to tailor irrigation accordimdbyeover,it
hasrecently acquired a processing plant in southern Italy to widen the rage of its products
with peeled tomatoes an@herries tomato for a better placement on national and interna-
tional markets.
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same farms and producers follow agreed farming practices according a premium jgee m

anism that promotes quality, anthe best suppliers are awarded every year a prize in money

t 2 Y2 R2 NAintte ndti@ INRA | in R&sBUMRIN the processing plants oforthern

Italy, tomato comes from very near (maximum 130 km) and evergklnad of tomato is

strictly controlled according almost 20 parametres. Tomato delivery and processing happen
within maximum 24 hours from harvesting and innovative successive lines enable to process

the same tomatoes to get the best part of the fruit fewery final product (pulp, puree, con-

centrate)

But quality of products goes together wislustainabilityand respect for the environment en-
vironmental commitment. Mutti is the first firm to obtain in 1999 the regional certification of
Integrated Production. In 200iL obtains the GMGree certification. In 201@ starts to col-
laborate with the WWF and carseon two projects, one on carbon footprint (aimed at reduc-
ing CO2 emissionsy rationalising energy use, adopting renewable sources and internal or-
ganisational procedures to monitor and manage energetic npadd another on water foot-
print (reduction of vater use during production and during processing obtained with the pro-
vision to its farmers of probes hygratnes andthe reduction in the use of fertiliseysvhich
resulted in a reductiomlong the whole supply chawof 27% othe carbon footprintin 5 years
(-20,000 tons of CO2 emissions in the period 20005 compared t02009 baselindevels)

and of4.6% ofthe water footprint (-1,000,000,000 litres of water in the period 202016
compared ta2010baseline levels exceeding by far the initidghrgetsrespectivéy of-19% and

of -3% In 2012t engagedn a project on traceability of raw materials and, in order to reduce
CO2 emissionsnstalled a solar plant anglsoa concentration plantin 2014it started with
HORTAa spiroff of the Univesity of Piacenza, the project Pomodoro.netlexisionsupport
system that simulates tomato plant growth taking into consideration climate, water needs,
diseases, insects, which will be provided to all farimd, n 2016, completed the certification
process br the International standardsSO22005 for agfood sipply chains traceability, BRC
and IFS that guarantee legality and food security, and UNI11233 the certification for Inte-
grated production.

The path of quality and sustainability resultedainolective growththat created turnover and
jobs and granted fair working conditions to employees and ethic, trust, stability, continuity in
business relationship&elations with suppliers are based on trust and reciprocity and on sup-
port throughout the tomab production relations withconsumersare based omreputation

and onimmediately recognisableniqueness andjuality of products.

Nowadays Mutti is market leader in Italy and in Europe and is the first Italian tomato pro-
cessing fim in terms of sales ahvalue:

oMutti is constantly going through its whole stock, at the end of each tomato campaign most

of the products are no more available because its growing production is not enough to meet
YENJ] SO RSYFIYR wX®6 |yR (KAa fikrhspdid§well manage I & SO
just to cover costs

Notwithstanding the difficulties of thevorld tomato sector and the world crisis, its turnover
increased by 290% between 2003 and 2015, 53% just in the last five(leanse 7)And it 5
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present in more than 80countries in the world and itsxports doubled in volme and value

in just six years.

This is a success story not only for Mutti, but dsothe wholenorthern Italysupply chain
since this success is distributed between the 400 families of farmerslyriEzs0 permanent
employees an®50seasonally hired employees, the dealers of technical means, the research-
ers, etc.

Innovation leads to input reduction and environmental benefitsincreased sustainability
improves quality. And quality the mainspringf the supply chain competitiveness.

Figure7: Mutti: turnover 20032015 exports 20162015in volume and in value
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Source: Mutti

4.3 The role and impact opolicyin ESBO provision

Farmers and processing firms use a broad spectrum of policy instruments to support organi-
zational and technical innovati@andto switch to more sustainable production and processing
practices and means.

The discussion about the role of policies in EpB®ision is divided in two different parts,
since there are two big types of polices whioladea relevant contribution in fostering the
progressive orientation of the tomato sector towards sustainability

1 The Common Market Organisation reform;

1 Theagrialtural policy of EmilidRomagna.
Aid granted through agrenvironmentclimatic measures, in fact, are mainly financed
through the CMO (CAP!Pillar) and the Rural Development Plans (CAPillar), whereen-
vironmental objectivesre particularly relevat.
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Even if it was not possible to single out all of the financial resources allocated to the tomato
sector,from the analysis ofome of thepaymentsmadeto representativeCMO and RDP ben-
eficiaries Producers Organisations, cooperatives and AssocstmnProducers Organisa-
tions) it results thatthe great majority ofresourceg97%) come from the CMO (Tabl&)1

Both policieshowever envisagd financial provisions for investments and for environmental
practices, as well as technical assistance, training and advice. And also integrated production
had broadbased support from both CMO and Rbut with differences between the pro-
gramming periodsand paying attentionto avoiddoublefinancing for the same actiorend

cultivations

Table I7: Main resources fothe processing tomato sectaipayments2002-2015,€)

Piacenza Parma Total
CMO- Processed fruit and vegetables coupled subsidies 28,966,510 177,375,922 206,342,432
CMGQ Fruit and Vegetables Operational Programmes 80,207,559 80,207,559
Total CMO 28,966,510 257,583,481 286,549,991
RDP.2(.)0(2_006- Mlg. Improvement of processing and col 4,038,200 1,638,840 5.677.040
mercialisation of agricultural products
RDP 20(}201_3— M123 Increase in value added of agricul 4.170.906 2,503,106 6,674,012
tural production
RDP 200-2013- M133 Support to producers organisatior
for information and promotion activities concerning prod: 30,800 30,800
uctsbelonging to quality systems
RDP 200-2013- M214 Promotion of cooperation for the 66,500 547,090 613,590
development of hew products, processes, technologies
Total RDF 8,275,606 4,689,037 12,964,643
Research Projects financed Bggional Law n, 28/1998 1,957,311
37,242,116 262,272,518  301,471,94E

Source: our elaboration on data of tihegional payment Agency Agrea

Furthermore, even if it is a tiny amount in comparison with CMO and RBifle T), it is
important to mention the resources made indirectly available to the tomato supply chain form
the regional law for promotion of development services to the #&god system (Law
28/1998). It financed research projedsategically important for envinment and economic
sustainability of the supply chaand complementary to RDP measure for ttevelopment of
new products, processes, technologi®sojectsvere carried out by local Experimental Farms
Tadini and Stuard, Experimental Station for the FBosserving Industry (S.S.I.C.A.), Crop Pro-
duction Research Centre (C.R.P.V.) and the Second Level Water Consortiumaft EoR-)
cerned mainly technological and nutritional characteristics of processing tomato, varietal ex-
perimentation, sustainable syam, tomato traceability management, reuse of processing
firms waste.

! In the programming period 2062013 Integrated Production in the Fruit and Vegetable sectoradnseitted
only through the CMO Operatinal Programmes.
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The Common Market Organisation

Crucial impulse has not been given by the environmental regulatory framework, but by the
reform of the Common Market Organisation of the Fruit and Vedetabector (at the Euro-
pean level), which forced tomato farmers organizations pratessing firms to cooperaia

a more effective form: the Intebranch OrganisatiofGiacomini and Mancini, 2015).

The CMO reform involved the transition from a tdpwn spending policy coordinated and
managed from the EU to a bottoop governance model where farmers make autonomous
productive choices aimed at reinforcing the role of farmers plus a set®w&l coordination
mechanism (thdnter-branchOrganisatior) voluntaily set up by all relevant stakeholders of
the supply chain to contain market instability.

From 2000 onwards, more than three quarters of the CMO conceupled subsidieto to-
mato producers(72%) and anotherrelevant share (8%)is allocated toOperaional pro-
grammesof Producers Organisations and their Associatfongroduction programming and
adaptation to the demand (quantity and quality, mainly through Integrated Production), sup-
ply and marketing concentration, cost optimisation and farm gaiegs stabilisatior{Table

17).

As for support to integrated production, aid concerns both production (sgmaronmental
measure) and processing, commercialisation and transport (phases otdasidéo farms) and
is linked to operations additional to stdard environmental protection legislation and to the
adoption of regional Integrated Production Guidelines.

As for coupled subsidies, insteaalith the reform of 2007 aid was decoupled from tomato
cultivation and linked to effective sales of tomdtom recognised PQ® processing firmsAs

the other European tomato producer#taly adopted the transitory partially decoupled pay-
ments (50% of the national ceiling) for three years (28@.0) and completely decoupled
payments in the fourt(2011) Therefor& G KA &AG2NA O¢ FIF N¥SNAR oK2
cessing firms and received CMO aid in the reference period {2008) were entitled to be
granted direct decoupled payments but their amount was reduced by. E@%e transition
period, aid was given dirett to farmers submitting a single applicati@amd modalities and
timing of the adjustment to single payment were defined by each member statialy, the
amount of coupled aid per hectare for processing tomato was fixed at 1,300 euros for the year
2008, at 1,100 euros for 2009 and at 1,000 for 2010. The effective aid was anyway higher
(1,410.18 forthe year2008, 1,177.49or 2009 and 1,182.15 for 2010). Moreover, transitory
coupled aid had to be summed to 50% of the decoupled aid.

From 1 January 20X4e new CMO came into effect and from 2015 tomato could benefit again
of coupled aid, but much lower in comparison with the previous,@nece direct payments
had to converge to a national unitary valk®r the present CAP programmipegriod, in par-
ticular, an important role was played by the Inderanch OrganisatiorSince Italy is the third
world producerand industrial tomato is considered to be a strategic sector|@eresentd

a common position addressed to the Ministry of Agriculture askingtdicue to grant sup-
port through integrated production, certification and promotion in the RDP @mapledsup-

Thisprojecthasreceivedfunding from theEuropear] y' A Hygri@oa 2020 research and innova-
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