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Foreword

Research and Innovation have a major role to play in the development of the food system, to
enable to progression to a systerthat with capacity to provide sustainably healthy, safe nutritious
food to the citizens of Europe. In parallel, these developments should contribute positively to the

economies, communities and environment within which food production takes place.

This isparticularly relevant in the case of food producing SMEs, these small scale food processors
are the dominant food firm type in Europe. Whilst it is well accepted that the food sector is highly
fragmented, there is one very significant commonality that isompany size. The vast majority of
food processing enterprises in Europg90%) of companies have 20 or less employees and the
needs of these firms are very different from the larger companies. Addressing these needs will be
a significant contribution to the growth and sustainability of the food sector, this was recognised
by the European Commission which included development of and SRIA for the traditional food
producers as part of the description of works of the TRADEIT Project (GA613776) a network for

the support of traditional dairy, meat and bakery producers.

Development of the Strategic Research and Innovation Agenda was led by Pssf& Brian
McKenna& Dr. JeroerKnol of EFFoSTand Dr. Helena McMahon of Institute of Technology Tralee
who worked intensively with the 9 TRADIET HubAdvisors over atwo-year period (20147 2016).
This EU wide consultationinvolved direct engagement with SME food producers via workshops,
one to one meetings, surveys and a number of other data collection exercisksresponse this
SRIA has formalised the issuesteid directly by the SMEs as critical support needs for the small to
micro scale food producers of Europe and inform decision making at both the strategic and

applied levels.

Prof. Brian McKenna Dr. Helena McMahon Dr. Jeroen Knol
INSTITUTE OF TECHNOLOGY :'
EFFoST _TRALEE @S EFFoST
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Executive Summary

Why produce a strategy for research specific to food producing SMEs?

While SMEsproduce almost 50% of the food in the EU, their ability to voice their research needs has
been muted somewhat due to the lack of house scientific activity in these businesses. Traditionally,
Strategic Reearch and Innovation Agendas have focused mainly on gathering insights from research
personnel involved in industry and academia. However, in the case of companies involved in the
TRADEIT project, access to external resources is the key enabler for resdmm@and innovation.
Therefore, the research carried out in thisSRIA has concentrated on speaking directly to food
businesses and cross checking their needs with those outlined for the food community in general.

The headline difference emerging in the TRAEI SRIA is the range of challenges that SME food
companies face in the area of Business Management. Time being one of the scarcest resources for the
average multtOAOEET ¢ 1T x1T AO 1T PAOAOI Oh AT U OAAAEOQOEI T AI 8 OAO
low down on the priority list compared with the other day to day challenges of running an SME food

business. Therefore, the TRADEIT experience in engagfBlylEsin its range of activities as well as the

SRIA consultation process, gives a clear insight into mannier which these businesses can and must

be engaged with in the overall research and innovation conversation.

O0) £ UT O AOEI A EOh O wdsln imdidsting parapbrase & hd fdndds@éotation AT | A 6
AOT T OEA 11 OEA O e&neEaldiatta TRABEIS AuB Advid® meeiing ATraditional food

SMEs have to be engaged in the innovation conversation on a human level, face to face with someone

who can relate to their situation, speak their language (both literally and figuratively) and whbas the

necessary toolkit to address a range of issues covering innovation, business management and
production. It is not practical to expect producers under a certain scale to engage in wholesalehiouse

innovation. However, facilitating their access taexisting technologies and resources to aid egoing

innovation and business development must be a key strategy.

Commonalities and variations across regions and sectors

The TRADEITSRIAinterfaced directly with traditional food SMEs at a very local levelThe feedback
provides us with an interesting insight into issues that are generic, not alone across SME food
producers, but have commonalities across all levels of the food sector. The feedback provided also
demonstrates the various changes in emphasis aass regions and sectors.

Several of the nine TRADEIT hubs involved in the research for this SRIA had a previously developed
sectorial speciality and carried that speciality within the TRADEIT project. For example, Poland was

OEA O$AEOU (OAOGAAEGEAR GPAED ET A OAAEACET ¢ (OAOGN
(Ireland, for example) werebroader based. As can be expected, the greater the specialisation of the

hub the more product specific the feedback. The resulting feedback therefore provides with a

spectrum of challenges from the broadly generic (e.g. business growth management) to the very

product specific (e.g.control of micro-organisms intraditional sE A A enée€e)
Barriers to innovation faced by SME food producers

Traditional SME foal businesses face a range ahique practical barriers to innovation. The challenges
of communication, training and skills development they share in common with other food businesses.
However, in the case of traditional food SMEs the following challengesrche particularly problematic:

1 Lack of time for adequate innovation
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9 Difficulties accessindinance for innovation

1 The unsuitable size and cost of new processing equipment for delivering product
innovation

1 Problems in creating adequate distribution netwaks

1 The problem of innovation awareness

To overcome these innovation challenges, a range of interventions will be required. The TRADERIA
recommends a number of keynnovation actions under the following headings:

1 Development of an innovation support sructure for food SMEs

1 The development of innovative processing systems that will facilitate innovation in very small
food SMEsroducing traditional products

1 Enhancedformulations for traditional food products leading to healthier traditional food
products with enhanced product characteristics

1 Improve access to finance to fund innovation amonfpod producing SMEs

1 Thematic networks for the upskilling of SME food producer teams

Business management issues faced by SME food producers

The identification of a mnge of business management issues as key research challenges is perhaps one
of the key differences between thisSRIAand others derived from the European food industry in the
past decade. In terms of general business management, the TRADEIT SRIA higldigggues in the
following key areas:

Growth management

Personal development

Lack of skilled workers and technical personnel
Lack of capital/access to investment

Lack of marketing skills

E R

The TRADEIT SRIA recommends two broad based business support actie@msaddress the issues
highlighted under this heading, they include:

1 Improve the business skills of small food SMEs

9 Digitisation: Streamlining business processes of small scale food producers

f  &ocial Capitaband learning from each other: knowledge flowsdr the benefit of micro scale
food producing SMEs

1 Short to medium supply chains, logistics and distribution

9 Business models for micro scale food producing enterprises

Production issues faced by SME food producers

Unsurprisingly, the main area of commonaliy between the TRADEIT SRIA and other food related
32)!1860 TAAOOO O1I AAO OEEO EAAAET ¢8 41 OAEET C 11T A Of
of production throws up common ground between micro SMEs and large businesses, researchers etc.

under the headings of Food Safety, Bckaging Innovation, Sustainable Processing, Small Scale
Processing, Processing for SMEs, Use of Technologies from Other Sectors, Modelling and ICT Related
Requirements. Specifically, th&MEsdnterviewed for the TRADEIT SRIA gee particular mention to the

following production topics:

1 Raw materials costs & how to manage costs

- The research leading to these results has received funding ko1t 9 dzNB LISy | yA2y Q& { S@Sy (K CN
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Increased shelf life

Lack of knowledge transfer

Reducing energy costs

Packaging knowledge

Reducing energy costs

Lack of rapid analysis equipment

Lack of pertise in developing new products and in byproduct valorisation
Dealing with allergens

il
1
il
1
il
il
il
1

The issues identified both by participating TRADEIT SMEs and trough other research undertaken in
the food sector provide us with a wide range of possible research @&mhs. The following research
actions are therefore recommended:

1 Sustainability and waste management issues for small scale food manufacture

Development of rapid onsite test methods and IT tools for the European food industry

1 Packaging developments needefbr successful innovation in the SME sector of the European

Food industry

Development of appropriate tracing and labelling systems for small scale food processors

Research to enhance health and safety profile of range of traditional foods

1 Big data and didfisation to revolutionise the food chain: Enhancing integration and
competiveness of small scale food producers

=

= =4

Conclusion

The TRADEIT SRIA identifies a range of issues, challenges facingtthditional food community in
Europe. Through direct consultéion with SME food producers, researchers and academics we have
been able to identify a number of critical research and innovation areas in which action will need to be
taken if this critical and significant element of the European Food Economy is to be rtured and
sustained for generations of producers and customers to come.

Furthermore, the TRADEIT SRIAnakes a range of recommendations on how a support structure for
research and innovation in the traditional food sector could be delivered and integratedithin the
existing framework of supports for regional development within the EU.
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Chapterl. Introduction

1.1 Why produce a strategy specifically for food producing SMEs?

AEA &I TA AT A $OETE )T AOOOOU EO %0OOI PABO 1 AOCAO

AOOOOEAO ET OEA w5 ET OAOI O 1T &
Million). The sector is highly diversified and fragmented in operational profile, scale and offerings
with more than 286,000 companies satisfying the wide rangind 1T A AOT 1 OET ¢ 1T AAAO

4

500 million consumers. The companies are a mix of large scalglobal £ T A AT T PAOAOEI

multinational s and large National and SMEfood producers. Within this mix the SMEs are the
dominant firm type accounting for 99.246 of Food and Drink companies, with generate 51.6% of
AT 1T OAT OO0OT T OAO0 AT A AAAT OT O &I O @aob T &£ AibiITUI
million) 1 (see Figure & Table 1.1)What is even more notable is that 78% of SMEs are microscale
SMEs, these are theery small food companies with less than 1@mployees that is 8 out of every
10 food producing SMEs in the EU. The direct and indirect employment that Siéale food
production generates is a critical economic input for European Regions. This is partiadly
relevant in the case of Traditional, Craft and Artisan Food producing SMEs which are typically
family run micro-scale businesses in rural, coastal and mountainous locations. Furthermotthe
traditional foods that many of these firms produce are an tegral element of the cultural heritage
of each member state. So, the sustainability of these firms and their territorial produce impacts
both socially and economically.

The food market is dynamic and evolving the rate of change and development has been
accelerated by the digitisationof society, knowledge flows and enterprise operation. Consumers

are increasingly aware of the food chain and its sustainability credentials and show concern for
nutrition, provenance and ethical production of their food. Miennials' (age 21z 35) in particular

AOA ET & OAT AAA Au AT A xEITEITC O PAU A DPOAI EOI
consumer group considers food, cooking and eating as a source of recreation and adventure and
constantly seeks new food eperiences.

# of Companies by size . ) .
A taste forartisanal, regional and ethnic

Mg(;"zj;)""s foods is complemented by an
3% Small SMEs (20-

increasing interest in ingredient

sourcing and relationship building with
i suppliers at local food markets and
/ il speciality stores. These consumers
i value the specific link thatsmaller scale
: food producers have with a specific
ek Bl area. This sense of identity, history and
) :”,,w:(:o':,m’ place is increasingly reassuring for
small SMEs (10-19) consumers and this is reflected in the

o Machs brands that they support.

Figure 1.1 Size distribution of EU Food Producing Companies

In parallel there been a huge shift in food culture and engagement. Whilst consumers are
demanding traditional and craft foods it is expected that the food market can be accessed,
experienced and delivered within the hyper connected social and technolmgl networks within

! FoodDrinkEuropewww.fooddrinkeurope.coin
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which consumers operate. Meeting and responding to this market demand is a particular
challenge for the small and in particular the micrescale SME, which has less than 10 employees.
One can infer from these statistics that approximaty half the food manufacturing in Europe (by
turnover) comes from companies that are unlikely to employ any dedicated scientific staff. This
raises the question of how these small scale enterprises can hope to innovated overcome the
wider challengesof assessing the latest scientific developments, managing innovation pipelines
and managing the consequenbusiness growth.

# of employees # of companies Average #
employees
TOTAL 4,200,000 289,000 14.5
Large Companies 1,541,000 (36.7% of total) 2,601 (0.9% of total) 592
SMEs (all) 2,658,600 (63.3% of total) | 286,399 (99.1% of total) 9.2
Medium SMEs (50-249) 1,096,200 (26.1% of total) = 10,693 (3.7% of total) 102.5
Small SMEs (20-49) 499,800 (11.9% d total) 16,473 (5.7% of total) 30.3
Small SMEs (10-19) 415,800 (9.9% of total) 31,501 (10.9% of total) 13.2
Micro SMEs (0-9) 646,800 (15.4% of total) 227,732 (78.8% of total) 2.84

Source: Modified from data published by FoodDrinkEurope

Significant innovation is required to meet this growing market demand for authentic traditional
food products with nutritional content, sensory value and convenience that meet 2tcentury
regulatory standards for traceability, environmental impact and sustainabity. Furthermore, to
gain market share in an increasingly global European food market, new business models and
approaches to supply chain, marketing and distribution are required. Effectively delivering this
wide range of product, process and organisatital innovations is challenging for Traditional, Craft
and Artisan Food producing SMEs. Few have thelrousecapability or capacity for research and
innovation and seldom possess the financial and human resources required to participate in
collaborative projects with universities or research centres. Frequently in the case of SMEs the
innovations and solutions required already exist or require an incremental innovation step.
However, the reality is that the majority of SMEs do not have the time, skills omé&wledge
required to identify, source and adopt new technimgies and best practicesThis is increasingly
difficult in the case of knowledge emerging from EU funded activities and innovations that have
the potential to provide solutions but still require an additional research and development.

Recognising that this issue requires significant investment and support on an EU level the
European Commission prioritised the area and, in the last round of FP7 funding (2013),
committed eight Million Euro for the development of two coordination and support actions which
were to enhance and develop collaboration, innovation, entrepreneurship, knowledge and
technology exchange between research and Traditional Food Business@$ie projects selected
were TRADEIT focusig specifically on increasing the competitiveness of SMEs in the Dairy, Meat
and Bakery sectors and Trafoon to fuport companies in the Fruits, getables Grain and
Fisheries sectors. Whilst it was expected that both projects would deliver significant pports,
knowledge access and innovatiomo the SMEs in each network, engagement with the SMEs (and
SME associationsyould also provide an opportunity to collate data on the innovation needs of
the SME sector which could contribute to and inform future desion making on support
infrastructures and innovation actions specificallyfor SMEs, which as mentioned account f& of
every 10 food producing companies in the EU.

. xx The research leading to these results has received funding ko1t 9 dzNB LISy | yA2y Q& { S@Sy (K CN
- Programme for research, technological development and demonstration under grant agreement n° 613776



1.2 A Unique Approach to a Unique Group

Development of a Strategic Research and Innav@n Agenda (SRIA) detailing the specific research
innovation needs of food producing SMEs was a key pillar of activity within the TRADEIT work
program. The specificbjectives of theTRADEITSRIA activities were to identify and prioritise
future research and innovation activities that would meet current and future technologicaland
organisational needs of small food businesses across Europideed, the term@MHEis somewhat
of a misnomer as these are nre often micro enterprises of less than fiveemployees and are
typically family enterprises without dedicatedscientific expertise.

The standardprocess used in generatingesearchand innovation agendas has typically involved
working groups of food scientists from academia and industry developing listsf@argent research
topics. Whilst usefd, the disadvantage is thepotential blurring of urgent research needs of the
food industry, under representation of SME and the&veighting of output towards the preferred
research topics of academic researcherdlo addess this imbalance the TRADEIT SRIA was
intentionally designed to collate demand driven research and innovation recommendations, with
inputs to come directly from the individual SMEsEven if the more traditional approach engaging
food scientists wasdesirable for TRADEIT SRIAo use such a process was not possibkes industry
based scentists are largely nonexistent within micro-scale SMEs, makinghe skewing of
priorities towards academiamore pronounced. Consequentlythe decision was to interact directly
with the food SMEs in the data gathering exercisté.should be noted thatinputs were welcomed
from researchersand SMEs associationand were integrated within the analysisz however the
focusand finding are predominantly based uporSME derived déasets.

TRADEITpiloted 9 regional Knowledge and
Technology Transfer hubs across Europe

(Ireland, UK, Finland, Poland, Germany U

Italy, Spain (2) and Portugal) Development o \ 7z ﬂ,ﬁr‘/

of the SRIA was carried out over 34-month o % A P (e

period, involving a combination reseach, i 0 S-’ /9 Q e
workshops, consultationsand prioritisation. g & Wy o

The starting point x AO3 BOQAU T /4 | grer 9 by.\(]\ ; <
gi 1A 2A0AAOAE ATA ) gew § 97 NN ¢
xEEAE O 1 OAA A  OAOE gu- \ e

DOAI EOEAA 32)! 0 £A&EOI

I OCAT EOQOAQCEITO8 #EEAA ... .. oCccC <o c.. ie.e <o =A
OO OO EOAOCAQGEITTO 1T &£ OEA 32)! O&IEORAIT ANQO| AGEAI
*TETO 001 COAI i E1 CERAREOENOREA Ojn g, Aeréwerk 1D E U
national SRIAs available from the ETP Foddr Life National Contactpoints across Europe were
examinedand, where relevant, are referred to in the various sections of this report.

The second phase of data collection involved a series ®fegional SME workshopsin which the
SRIA development team and Hub Advisors exploredth group of SMEscurrent technological and
operational challenges, knowledgeneeds, business needs and opportunity aread.his was
supplemented by asurvey (in local language) circlated within the sub-networks of each hub and
continuous data collectionat the Hubs via one to one SME Hub Advisor consultatiarigsights and
intelligence were alsogathered at TRADEIT knowledge and technology transfer events in which
SMEs were addressing key technological and operational issues (e.g. food safety, sustaiitbil

research, technological delgment and demonstration under grant agreement n° 613776
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logistics, foodprocessing, pricingstrategies, marketing and business models).A regional set of
research andinnovation needs was draftedwhich integrated additional data fromthe TRADEIT

Marketplace (ttps://marketplace.tradeitnetwork.eu/ ) an online open innovation platform with
> 1300 SME users which offer and source business and technology solutions.

The regional research and innovation needs document was then used as basis for consultation

with various EU food and agriculture related groups on their perception of the needs of small

traditional food processors were also held. This included FoodDrinkEurope, The European Food
Information Council (EUFIC) and The International Life Saiees Ingitute (ILSI-Europe) and

researchers fromDGAgri and DGRTD & Innovation. The outcomes of these discussions were

integrated into the next iteration of the SRIA whichwas launched at the EFFoST Congress

November 2015. A12 week public consultationfollowed, which wassupported by an extensive

promotion and awareness campaign. The draft SRIA agenda wdeen accessible from the

TRADEIT website/El O AT xT 1 T AAh AT T 1T AT O AT A OAAT I 1 AT AAGET 1
IO TAAAO8 4EA OADAOARDODOOOA @®EIAT xBAAl AAOO xAO 1 EI
AT T OOEAOOAA O1 AU TT1U EAOGETC TT1UTATN EhiAGI EGR AR
32)xIA0 NET Al ECAA A1 11 1TAETCY BMIOEE@OMTIADIARE O TEBDATA O
£O011 AAlI 6OAVCEAHRRAI BOOBER AO iI1TT1T0E ¢g&8 1 &£ OEA 42! 3
Whilst a 24-month timeframe is a significant time for such an actiity this time was neededto

allow for direct SME engagement. Ipractice, this extended timeframewas a key contributorto

the success of the data collatiariThe concept of a3trategic Research and Innovation Agenéaas

more than intangible to SMEs in the TRADIET network. It took time tooowvince the food

producers ofthe valueand merits such an activityand data gathering presented quite a challenge

Ultimately, it was thetrust and relationships that the Hub Advisorshad built with the SMEs locally

that facilitated TRADEITin gathering the required information.

The research leading to these results has received funding ko1t 9 dzNB LISy | yA2y Q& { S@Sy (K CN
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Chapter 2. Commonalities and Variations across Regons and
Sectors

The localised in personfaceto-face researchand consutation undertaken in theinitial phase of
the project yielded arange and variety of data and insightgoloured by the needsof the 9 Hub
regions and the specific focus of the TRADE project on the Dairy, Meat and Bakery SectorsThis
led to the identification of a number of themedor future research and innovation projects and
supports that were either shared or specificto regions and/or sectors. The results from three
regions (Poland, Spain and Ireland)have beenincluded as ademonstration of the range and
variation of issues arisingacross Europe.

2.1 Common regional innovation barriers.

Consultation workshopswere held with each of the nineregional TRADEITsub-networks at the
TRADEIThubs.What became immediatelyapparent was that, unlessan SME was encountering a
very specific technological problem, little thought was given to speciiresearch needsIndeed,
while most wished to expand their businesses and engage ingquuct innovation, it is apparent
that the needs were as much in the human and organisational sciences as in food science and
technology.

Table 2.1 Common barriers to innovation across @ @RADEIT Hubegions

9 Lack of time for adequate innovation
9 Difficu lties in accessing finance for innovation

9 The unsuitable size and cost of new processing equipment for delivering product
innovations

1 Problems in creating distribution networks

I Limited innovation awareness

2.2 Specific research needs within TRADEIT Hub regions

While all nine regions agreed on the broad generic research and innovatiomeeds the more

concentrated the members of a hub were within a specific sector (i.e. Dairy, Meat or Baketig

easier it becameo move from the genericand to identify more specific needsSectoral needs were
very frequently shared across the regions, however the influence of the soeé@zonomic status of
the regions within which the producers were located also had an influerg resulting insectors

that were at differing levels of technological advancement across the regions.
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2.2.1 Research needs Poland

SMEs attached to th&olishhub are predominately in the artisan cheese production fieldnd have
very limited technical expertise. The emerging resultsare acombination of SMEsneedsand the
interpretation of them by academics in their regionwho were very much involved in the SRIA
consultations and data collection in the region.

Table 2.2 Nedls Identified by PolislisMEs

el el el Foodproducers predominantly on farm cheese producers with a focus
innovation business maintenaice (lower number of employees, maintaining
turnover) and little interest in growth

Food Safetystandards andcomplianceare a significant hurdle
Little or no capacity to atend trainings/events

Sometimes demonstrate a passive attitudetoward new ideas and
projects.

SRR e sl sl cdiile s Personalization of consumer demand; transparenciy traditional food
to traditional dairy foods. production methods; consumer interestin traditional, natural, healthy
foods.

Ol Blhisiene iENellss =ikl Identification of the components of the traditional cheese from raw
forms. milk that give flavour and inform consumers where they came from
research on physicochemicaltextural, wlatile, and sensory profiles of
traditional cheeses,

SR e s AL ST Prevention of metabolic syndrome and diabetes; research to show the
sl ilengElenlElEslsl e el ey saturated fatty acids are neutral or positive to heart health; nutritional
e selglerigeel el il facts, natural probiotics and raw milk proteins; impact of traditional
slielelllei=lo o icllighA=le o lsissicls dairy/cheese products on mental health.

Soena e el A EOAD £EEA G 1T O AdckRging- séfiopentl, Isefclosing,
self-sealing, etc.; hybrid structure packaging; active and intelligen
packaging; active packaging systems for extending shelf lifi
intelligent packaging.

el e s T elallelfols) Diseases associated with the consuntipn of contaminated cheese
and Safety (e.g. Listeria monocytogenes)studies on specific microflora of raw
milk; predictive microbiology for safety modelling; introduce quick
and inexpensive microbiological and antibiotics tests for traditional
producers.

Welenialelaleaiele = S e Stabilization of the traditional cheese technology process; use of ant
production mould and anti-bacterial starter cultures; extension of sheHife; use of
natural additives, dyes, etc.; microfiltration of milk as an option in th

traditional cheese-making.

Ol =k EREINEEEES] Rulesfor manufacturing and hygiene in officially approved farms and
artisan cheese factories; organizational model for clustering o
producers of traditional dairy products; management modelsfor
farms producing traditional cheeses

International collaborations Data on filtration approaches to reducing total bacterial count; low
cost, rapid onsite testing Kkits; protocols / standard operating
procedures for milk parlour management and raw milkhandling.

The research leading to these results has received funding kof1t 9 dzNB LISty | yA2yQa { S@Sy (K CN
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2.2.2 Research needs Spain
7EEI A OEA 3DPAT EOE EOA OADPOAOAT OAA AU #1 OOOAO &il
project, they represented a more diverse group of producersConsequently a different

perspectivewasfound. In this case, the hub comprises predominantly meat and bakery companies
with a much smaller dairy sector.

Table 2.3 Needs Identified by Spanish SMEs

General Many smallerSMEsfocus attention onbusiness maintenace (lower number of
colliodeiiae | employees, maintaining turnover) and havelittle or no capacity to attend
to innovation trainings/events.

Bigger SMEswith healthier finances are more focused on growth and increasin
their competitiveness. More time dedicated to training, networking events etc.

Common interest in solutions that allow optimization of costs (improving
distribution, packaging, processes, being more sustainable economically
quality management, public financing

Internationali sation is a challenge.

Packaging and supply chain are keyptsuccess

Very used to public financing support for innovation
Sometimesdemonstrate a passive attitude¢oward new ideas and projects.
Siocleliles clcEisl o) Active packaging increase of sheHife of perishable products

interest Intelligent packagingand safety of products

Supply chain and distribution related to optimisation or increase of
competitiveness related tonew business model creatior(e.g. ecommerce)

Sustainability related to waste management, reduction of food waste
valorisation of residues br new applications

Support on bod safetyand quality: constant update, aware of new legislation
Food labellingspecifically with new legislation

Consultingin packaging (purchase, optimization, suppliers)

New financing opportunities
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2.2.3 Research neds: Ireland

Ireland is an example of a highly diversified hub, with food businesses relatively evenly
distributed across the three sectorsAs can be seen in table 2.igre again the research needs and
innovation barriers can be readily defined both gengcally and by sector.

Table 2.4NeedsCutlined by Irish SMEs

General Many smaller SMEsfocus attention on business maintenaice (maintaining turnover)
context and face challenges when trying to scale and grow

Generic

Access to equipment and production facilis cited as a barrier to growth
Smaller SMEs are verinterested in training and access tcknowledge

Common interest in solutions that allow optimization of costs (improving distribution,
packaging, processes, being more sustainable economically), qugalimanagement,
public financing

Inter nationalization is a challenge

Interest in optimising local supply chains andcooperation

New business modelsnd digitisation are areas of interest

Shelf life & packaging

Development of suitable distribution networks

Sustainability strategies,technologiesand good practices

New product developmentstrategiesand tools

Supports for increased designationgPDI, PDO. TSG)

00T AT AT O T &£ I ACEAOGET ¢ AT A AOAT A AAOAII
Opportunity scoping and licensing and/or franchise models.
Rapid onsite testingtechnologies

Access to shared processing facilities

New Caoperative modelsfor SME food producers

Functional ingredients

Raw Milk Cheese productiorbest practices and policy deviepment
Access to processing facilities

Inventory Managementtools

Small Scale Process related information

New product developmentstrategiesand tools

Ingredient Sourcingintelligence

Allergen Managementools and decision support tools

Product Diversification: strategies, market intelligence anddecisionsupport tools
Fermented Doughknowledge and best practices

Gluten Free productintelligence and best practices

The research leading to these results has received funding kof1t 9 dzNB LISty | yA2yQa { S@Sy (K CN
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2.2.4 Shared research and innovation needsacross TRADEIT SMEetwork

Many common issues at acrossall three sectorsand all nine regionsand have informed themain
generic issueddentified at the start of this chapter. The issues outlined below, while presented by
sector, also cut across the general headingslohovation, Businessand Production Management

Table 2.5 General Need$§ TRADEIT SMEs Dairy, Meat & Bakery Sectors

Growth Managementools

Regulatory Compliance

Personal Developmeninfrastructures for SMEs

Reduced raw Materials Co$s

Access toskilled workers

Skills and support for identification and aloption of new technologies
Marketing skills and technologies

Simplified internationalisation and Information on new markets
Access to external financing

Access taechnical personné

Access to external knowledge

SME scal@éechnologies and new products

Knowledge and technologies for improving shelf life

Improve process sustainability and energy costs
Packagingsolutions

Rapid analysis equipment

Expertise and tools for developing ne/ products

By-product valorisation strategies
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Chapter 3 Barriers to Innovation Faced by SME Food Producers

AEAOA EO A AiTiTi111T TEOATTAAPOEIT OEAO OETT1T OAOQEII
Al O O40AAEOQEIT 1T Al 8 &éxpehencd of %@ TRADEIT ghdjeédt GshthatOntady

Traditional Food SMEs engage in innovation on a daily basis and that without this innovation,

many of our European food traditions may well stagnate and be lost to us for good. That said,

SMEs face a uniqueange of challenges to their participation in innovativeactivities that must be

identified and addressed, if a vibrant traditional food sector is to be a sustainable part of the

European Food Economy in the future.

A detailed review of otherSRIAs highlights the need for training and innovation supports across
all levels of food production. Pointing to the need for a new dynamic of how information and
innovation is communicated across all levels, including food researchers, food producers ahdir
customers, they specifically highlight the following challenges:

1 To establish an effective dialogue with consumers, food businesses, researchers and
stakeholders

1 Create a better awareness of the importance of innovation in the food industry for impro
public health, enhanced quality of life, competitiveness, business success, and for gainin
its reputation

1 Improve the innovation culture in the research commuyi and to improve mutual
understanding, trust and respect between researchers and industry

91 Establish new, efficient methods for structuring of existing fragmented information to SN
and make it available in an easHynderstandable format

1 To stimulate thedevelopment of effective training programmes to establish and maintain |
skills base for high quality and innovative food production.

1 To significantly enhance the innovation culture of the food and drink sector in Europe
identifying weaknesses, proping solutions based on sound experience, and benchmarkin

The ETP food for lifeSRIAalso discusses food sticture and the PAN Concept (Preference,
Acceptance, Needs abnsumers)in some detail. While one might be tempted to say that this topic
is somewhat esoteric and outside the needs of small food SMESs, nothing could be further from the
truth. For example, snall bakeries are struggling to produce gluterfree products with textures
that are acceptable to the consumer while meat processers, includingusage/chorizo producers,
struggle to produce acceptable products with reduced (or eliminated) salt and fat content®ur
direct engagement with micro SMEs in the food sector has further highlighted the following
barriers to innovation:

3.1 Lack of time for adequate innovation

It must be remembered that thisdocumentis dealing with micro SMEs The typical SMESs in the

TRADEIT network was a family-based artisan food businessof about 5 employees. The
management functionin these organisationss genemlly a part-time activity of one person whose

other duties can includeproduction, marketing, distribution, accounting, etc. In this context, the

iTO00 AOANOAT O1U OOAA DPEOAOA EAAOA ET 100 OO0O0AUC
havetimefori T T OAQET 16 1T O OI 1 A ANOE @Ad akrosdallte doinkidssO8 4 EE
in the project.
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3.2 Difficulties of a ccess to finance for innovation

While this is very definitely a barrier to innovation, it is not strictly a research need. However,
there is a need for research to determine the optimum support that could be put in place foicro
SMEs. Such a support package need not be limited to financial matters but can cover
organisational support, management support, external skills provision, et&@ipports should differ

by county and region and be integrated with other national and EMiide support systems.

3.3 The unsuitable size and cost of new processing equipment for delivering
product innovations

This was an almost universal topic raised by ery SME in the TRADEIT data collection network.
A recurring theme was the absence of processing equipment in the range between pisoiale and
very large industrial scale. This was compounded by the cost issue where, even where suitable
size equipment exised, the high capital cost could not be justified within thdinancesof the SME.
Examples of this arecutting equipment for cheese and sausage/chorizo style meat prodgts,
packaging/filling machines, curing systems for meat products and mixers, provers ahovens in
the bakery sector.

One solution that was suggested many times during the data collection exercise was the possibility
of clustering of small SMEs (either geographically or virtually) within a region so that timshare
joint equipment could be operated. This could simultaneously alleviate the equipment capacity
and cost issues. However, significant research will be necessary to come up with a suitable range
of organisational concepts.For example, anew SME ceoperative model has been suggested,
through which the clustering of SMEs would begrt of a post-recession town centre regeneration
processes.

3.4 Problems in creating adequate distribution networks

Distribution systems were noted as problematic for many innovation driven expansions. Sindagt
majority of the small SMEs used relatively short distance regional distribution, expansion to
national level or beyond would require either a product reformulation to extend its sheffife or a
change in the distribution system achieve a similar objeote (e.g. a move from ambient to low
temperature distribution).

3.5 The problem of innovation awareness

Innovation awareness is a problem that is compounded by the time issue outlined above. Time
constraints militate against attendance at trade shows ahseminars that would raise awareness
of innovation possibilities. In addition, there islittle in -house scientific expertise irmost ofthese
companies so scanning the scientific literature is not an option. The TRADEIT project is publishing
an emagazine Taste ofSciencehat interprets promising scientific innovations and formats them
for the non-scientific food business managerThis initiative should be sustained beyond the
lifetime of the TRADEIT project and its funding support. The project has alset up a marketplace
where food businesses can access scientifiesearch and technology suppotfrom each otherand
from third parties.
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Innovation Challenge 1

Development of an innovation support st ructure for small to micr oscale food producing SMEs

Secific Challenge: With 50% of the turnover of the European food industry coming from SMEs and with these
companies having an average of just 9.2 employees the need for innovation suppeanitical. SMEs have
neither the time nor the irhouse expertisgtechnological and/ or organisational) to access innovative
developments(knowledge, technologies and good practicea$ the very limited staff resources are fully
committed in maintaining current production. Even without these constraints, the businessmadagement
skills needed to grow a company are often lackingnovation support networks appropriate to individual
regions need to be developethe challenge is both to identify gaps in the current provision of service3Nies
and to sign post SMEs the supports which do, in many cases, already exist.

Scope:lf the very large European food manufacturing SME sector is to innovate and grow, whethrins
production, turnover andor employment, suitable regional support structures urgently need todsveloped.

It is probable that the same model may not suit the whole of Europe and structure appropriate to the local
ethos and using the local language need to be establisfigekse structures will need to provide access to
scientific innovation ideas iran understandable form, educate or assist the individual SME with the business
management skills needed to undertake an innovative expansion and to provide advice on how to access the
necessary finance. It is anticipated that a number of large Coordinatend Support Actions will be required

to determine the range of support structures that are applicable to each region and to establish pilot
innovation support networksThe actions should build on the learning of previous investments aativities

to promote SME innovation.

Expected Impact: The European food SME sector has a major advantage in having no shortage of
entrepreneurs, indeed, it probably has as many entrepreneurs as there are SMEs. However, expansion of these
companies is difficult given theange of limitations outlined above. A vibrant, innovative and expanding SME
food sector should quickly result from the provision of the appropriate support structure.

Innovation Challenge 2

The development of innovative processing systems that will fac ilitate innovation in very small food
SMEs producing traditional products.

Specific Challenge:78% of European food manufacturersan be classified as micro SM&sd innovation is
being restricted by the lack of suitably sized processing equipment withwdsizing is needed for many
previously developed equipment systems.

Scope:The primary concern is the lack of equipment of suitable size for small scale production. While small
pilot plant is available and equipment in the several tonnes per hour capadityge is common, there is little

in the size range that matches the production capacity of small SMEs. Even for processes for which suitable
capacity equipment is available, costs are often outside the price range that can be justified by the small scale
of production. The scope could encompass all aspects of small scale elmeddreg including cutting and
packaging equipment for cheese and chorizo/sausage production. Within the production process for such
products equipment is required for efficient filtrabn (including microfiltration) of raw milk, re-processing of
off-cuts from cheese manufacture and the development of small figdssure pasteurisation and low impact
sterilization systems, While not confined specifically to the small SME sector, therenisre general need for

the development of more rapid aging processes for cheese and fermented meats and systems to prevent
oxidation of meat products. To extend the shilé of cheese and meat products, there is a demand for
innovative systems for lovwemperature distribution and for air filtration systems to reduce microbial growth

and contamination within production facilities. In the bakery sector, there is a need for development in the
production for glutenfree products.

To allow this challenge tde suitably addressed, it is expected that a series of medium sized Research and
Innovation Actions will be requiredThese actions should focus on the following:

1 Survey and collate a database of New Equipment Manufacturers with suitably scaled products

A - Programme for research, technological development and demonstration under grant agreement n° 613776
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Explore the potential for the revamp & repurposing of 2d hand equipment

Explore the development of a validated list of equipment and contact points

Conduct a survey of sectorial needs in this area to validate a potential market for manufacturers
Explore solutions for shared economgpproachesand new business models for access to high tech
equipment

1 Exploration of low costminiaturisation of advanced technologies

=a -4 —a -

Expected Impact: It is expected the development of suitatB®Esystems will result in a ghificant increase
in product and processnnovation and employment within this sectofFurthermore, development of new
generation processingechnolaggies will improveprocessingand environmental performances.

Innovation Challenge 3

Enhanced formulation s for traditional food products leading to healthier traditional food products
with enhanced product characteristics.

Specific Challenge:Consumers are continuously demanding products with healthier formulations (e.g. low
salt; lower sugar contents). Thiapplies equally to the traditional food sector as to mass market products.
However, the small size of most traditional food manufacturers and their lack eficquse scientific expertise
make it difficult for them to assess the changes in taste, shifelfand structural attributes that will result from
changing formulations.

Scope:lt is expected that several small Research and Innovation Actions will be required to assess the impact
of such product reformulations as reducing salt and fat, adding naturatgbiotics in traditional cheeses, using
healthier fats in raw materials, developing antnould and antibacterial starter cultures, discovering/adding
functional dairy ingredients and developing fermented milk products witi82veek sheHife. Soy and viamin

use, innovative products from whey and fish based raw material are also needed. Also required is extended
shelflife for yoghurt, physicochemical, textural, volatile, and pH and sensory profiles of traditional cheeses.

The meat industry requires meafree substitutes/lower meat contents and research towards meatless,
vegetarian sausages and the use of sodium alginate/calcium chloride in casings.

The bakery industry needs natural functional ingredients, development of vegan products, develop sorghum
based gluten free cakes, development of fruit bar in edible packaging, a process for spelt flour croiss#hts, p
pastry with less caloriesreduced enzymes (e.g. cracks in rye crusts), alternative to sugar to hold cereal bar
together and dietary bakeries mducts. Also required isesearch on shelife to extend bakery product
crispness and the related issue obisture migration in breaded product

Expected Impact: Access teolutions for even a small range @foduct formulation issues willresult in a
significant increase in new product development generating products with improved nutritional profitewsl
quality. NPD opportunities will providexan opportunity for SMEs to address ingredient sourciagd improve
process sustainability increasing access $astainablehealthy foods contributing to food and nutritional
security.

Innovation Challenge 4

Improve access to finance for innovation among small to microscale food producing SMEs

Specific Challenge:Food Micro SMEs find it particularly difficult téund the development of new innovative
products and processes. While they have the flexibility to respond to customers Preference, Acceptance and
Needs (PAN), they often lack the finance and links to innovation providers that would facilitate their
progression towards these opportunitie§.he term SME is considered to apply to all businesses if they have one
to 250 employees, as per the definition, however there are also sole traders and other forms of enterprise that
are not eligible for SME supports thaso require finance.

Scope:Asingle integrated researcland innovationaction would be required to address this issue. The creation
of assignposting service to innovation finance for food SMEs along with a system for the provision of-micro
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finance towards business innovation in the sector would be key aspects of this adi@msocioeconomic status
of small to micrescale food producers should also be addressed with view to proposing innovative funding,
financial andpolicy frameworks and recommendaticn

Expected Impact: Improved access to finance to fund innovation among traditional foBMEs Increased
innovation, improved environmental performance and food safety profile of the traditional food sector in
Europe.

Innovation Challenge 5
Thematic networks for the up -skilling of SMEs food producer teams.

Small to micresale food producers cite numerous organisational, technological human, economic, barriers
to growth including but not limited to access to skilled personnel. SMEs frequently do nat e resources
not the time (from a business needs perspective) to invest in the training of staff.

Scope:Thematic networks addressing state of art on food processing, marketing, value chain organisation and
management, product development, business adistration and compliance are key needs. The networks
should involve mui-actors in the domain, providing access to innovations not yet commercialised in addition
to innovations (technological and organisational) that are state of the art and on the matrlor in the public
domain but that SMEs are not yet aware of due to the difficulties of innovation awareness. Suggestions on
thematic networks on topics of particular relevance to micszale SMEs food producers can be proposed.

Impact: It is expectedtiat the thematic networks will increase knowledge within SMEs on state of the art in
food processing and food business management. SMEs participating in these networks should be enabled to
improve processing efficiencies, environmental performances, engag# in innovation and new product
development, regulatory compliance, business growth management and internationalisation. This should
contribute to increased competiveness and the availability of safe healthy food towards to goals of food and
nutritional security
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Chapter 4. Business Management Issues Faced by SME Food
Producers

This chapter summarises the business and personalevelopment barriers encountered bythe
bakery, dairy and meat SMEs. Most are s@lkplanatory and could be solved, at least ipart, by
the creation of new training programmes, innovation guidance programmes and other
local/regional measures. It is also probable that solutions could be found within theéevelopment
of food SME clustes and/or co-operative initiatives .

A review of other SRI/s relating to food production in the EU demonstrates that the business
management issues highlighted below are in many ways unique to SME food companies. Many of
the issues outlined below are rooted in the general lack of time and resources awdile to food
business at the smaller end of the spectrunWhere large food companies may have specifically
trained personnel assigned to each of these issues, for the food micro SME, they, by default,
become the brief of an already overloaded owner managerfraditional Food SMEsinterviewed

for this SRIA elaborated on a number of key business management issues which were particularly
challenging for them.

4.1 Growth management

Most food entrepreneurs have successfully set up their business based on aghuct concept or

set up as a family initiative. However, growth management is not an inherently intuitive skill and
many SMEs do not survive such a process, often because of skills deficiencies in cost control and
marketing research. A robust system of |la/regional training supports and guidance through the
innovation process is essential for many companies.

4.2 Personal development

The personal development of the SME owner/manager is an essential part of the exercise and can
be regarded as extension ofhe growth management problem. The same training programmes
and innovation guidance can assist in this issue.

4.3 Lack of skilled workers & lack of technical personnel

These allied issues are more difficult to overcome in the sheterm as their solution may lie in the
educational policies of the region. In time, such policies can overcome the skilled worker
deficiencies. However, shorterm training programmes for new employees in food industry
issues €.9g.HACCP; hygiene; food handling; processing andgkaging; etc.) are more likely to lead
to faster innovation success. Such basic training can be offered by appropriate public bodies and
by the innovation guidance organisations mentioned above.

4.4 Lack of capital/access to investment

While there are mary short-term solutions that can be suggested, longeerm policy changes
within the financial sector will be necessary for an overall solution.

4.5 Poor marketing skills

Lack d information about new markets and internationalisation: While most food SME$ave a
good knowledge of their local market and have the skills to introduce new products into that
market, when more distant markets are considered, they immediately experience difficulties.
Many have unrealistic views of such distant markets and do notale the skills to undertake
effective market and consumer research. In addition, while most will acknowledge the need for
market research it often has a low priority compared tatheir other financial commitments.
PR ¢KS NBaSIHNODK tSIRAy3I G2 (KS&aS NBadgZ da KIFIa NBEOSAGSR FdzyRAy3 TN
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Business Challenge 1
Improving the busine ss skills of small food SMEs

Specific Challenge:A robust system of local/regional training supports and guidance through the innovation
process is essential for many companies. The personal development of the SME owner/manager is an essential
part of theexercise and can be regarded as extension of the growth management problem. The same training
programmes and innovation guidance can assist in this issue.

Scope:A series of training modules for SMEs needs to be developed and assessed/adjusted at regieirtal
provide the appropriate business skills for the appropriate personnel in small food SNIEs action should
provide knowledge andransferrable skills relating tobusiness administrationgrowth management personal
development, marketing, busings models, HR, internationalisation, pricing strategies, operations
management and negotiation and innovation management skillslt is anticipated that Coordination and
Support Actions will be required to fully develop these business dkillsvledge exchnge programs. Actions
should create a network to facilitate Bsiness to Business (B2B)owledge exchange and peer based learning.

A suite of decision support tools to that will enable food producers to evolve business planning in real time,
adapt operational structures and business relations in response to internal and external drivers would be of
benefit.

Expected Impact: Enhanced business knowledge will enable SMEs to optimise operatipadbrmances
better manage business growth, increase compettivessaccessnew markets, better network develop new
partnerships and implement new business models. All of which will contribute significantly to SME
sustainability and growth creating new jobs and stimulating economiessaropeanregions

BusinessChallenge 2

Digitisation: Streamlining business processes of small scale food producers

Specific Challenge: Europe is in the midst of a digital transitiontechnologyand business are inextricably

linked and this is set to further intensify as we progresseger into the 2% century with businesses competing

for a share of the ever fractured EU and global food marketewever%sOO1 PAS O AAT 111 U EO AECE
with the larger traditional sectors such as foodnd agriculture lagging behind. Bcent dda indicates that

Europe is only at 12 % of itsverall digital potential. This provides a huge opportunity fatevelopment of the

Food Sector, where businesses are always looking for ways to cut costs, increase reveamnessand access

new markets. @yitising business can achieve this.

Scope:Small businesses need tools and technologies, both simple and innovative to better streamline processes
reduce overall costs, enable access to new markets fandhe application of new business models. Projects
should target the deelopment of digital products and services thgb beyond simply automating existing
processesDigitization enablesleaders in the sector to fundamentally reconfigure and reinvgartbcesses by
challenging existing process and protocts and rebuildingthem using cutting-edge digital technology.

Successful digitization efforts start by designing the future state of target processes without regard for current
constraints (for example by shortening a process turnaround time from days toinutes). This could involve
cutting the number of steps required, reducing the number of documents, developing automated decision
making, and dealing with regulatory and compliance issues. Operating models, skills, organizational
structures, and roles maneed to be redesigned to match the reinvented procedSata models should be
adjusted and rebuilt to enable better decision making, performance tracking, &mad business and market
insights. Digitization often requires that old wisdom be combined kvitew skills, for example, by training a
production manager to program a pricing algorithmOnce a compelling future state has been described,
constraints (e.g. legally required checks imcompatibility of systems) can be reintroduced. Projects should not
hesitate to challenge each constraint, as business and operational hurdles myths that can be resolved through
discussions with technology developers, customers and regulatdrdti-actor inputs will be required such as
data scientists, food business magers, marketing, finance, usexxperience designer, consumer scientists. etc
will be neededRoll out, training, costs andompatibility should be considered.

. xx The research leading to these results has received funding ko1t 9 dzNB LISy | yA2y Q& { S@Sy (K CN
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Impact: The targeted outcome is a progress toward the development of digital business ecosytstémeease

and improvebusiness anaperational efficienciesBy digitizing information-intensive processes, costs can be
cut by up to 90 percent and turnaround times improved by several orders of magnitude In addition, replacing
paper and manual process with software allows businesses to automatically collect data that can be mined
to better understand process performance, cost drivers, and causes of risktiReateports and dashboards

on digital-process performance permit managers to address probie before they become critical. For
example, supphchain-quality issues can be identified and dealt with more rapidly by monitoring customer
buying behavior and feedback in digital channelf®edevelopment of business processes and operational
structures will provide SMEs with the imges and opportunity to reviewrevise and upgrade business process
leading to increased competiveness.

Business Challenge 3

Social Capital and learni ng from each other: knowledge flows for the benefit of micro scale food
producing SMEs

Specific Challenge:In the case o§mall to microscaldood producers the most readily a solvalichnological

and operational challenges can be addressed by incremental innovation or accesdgtingstate of the art or

best practices(organisational and technological)ln the majority of instances,the issues in question will
already have been faced by similar firm in the same sector or indeed other sector when addressing cross cutting
theme Knowledge exchange to SMEs is far more effectivhen sourced from a peer, from another SME or
from an SME orientated researcher or intermediary skilled in SME liaison and support activifies.power of

this engagement is verfrequently increased in a transnational setting as it elimates completive factors
associated with geographical proximityi-urthermore, the depth ofknowledge exchange on new markets,
products, organisational models and processing is increased.

Scope:There is a need to create a framework under which SMEs, technology providgperts and business
development professionals and other relevant participants in the food chain can come together to network to
develop newpartnerships exchange knowledge and best practices in an applied and praatiGentated
environment The projet should fall under theMulitactor approach and focus on open innovation and the
development of infrastructures to enhancement of social capitavards to creation of human capital and
enhancemenbf regionswithin which SMEs are located.

Expected Impact: Improve understanding of SMEs preferred cooperation and networking form@tntribute
to process upgradig in food producing enterprise andrpvide recommendations for policynakers to foster
socialcapital in the SME food sectorehd to higher levelsf farmer organisation in themedium to long term.

Business Challenge 4
Short to medium supply chains, logistics and distribution

Specific Challenge:The greater interest being shown in regional and local economies, rescafieient and
low carbon valuechains or short supply chainghis is of particular relevance to small scale food producers
who would could scale and grow not bpternationalisation but by increased penetration in the regional
market. The rapid evolution in business amdganisational models, driven in part by ICT and the digitisation
of the societyprovides opportunities to rethink andmprove food value chain organisatioifhere is a need to
develop supply chain ahlogistical solutions with thepotential to empower ruraland regiond communities
within which food producing SMEs afgasedto take advantage of under exploitedpportunities.Progressive
and potentially disruptivesolutions based on [Cand industry 4.0 are welcomedindlar new organisational
and cooperative models anglatforms for more readyimplementation of public procurement and policy
considerations are open for exploration.

Impact: Revitalisation of regional economies developing and enhancing market access through new
collaborative models, digital solutions anutes to market.
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Business Challenge 5

Business Models formicro scale food producing enterprises

Specific Challenge: The modernisation othe SME foodectorswill require development of new approaches
to access market and cooperate within the foodagh to form new and moreefficient value chaingo deliver
competitive products and services, higtuality and diverse jobs, and resilience to global economic and climate
changesThe challenges of food and nutritional security also need to be addressed.

Scope:The action should identifgxisting business modelénot restricted to thoseonly from the food sectgr

that could potentially be applied by small and microscale SMEs within the food se@ogness modelshould

not only be captired, evaluated ad benchmarked, buélso be evolvetb take into account state othe art in
technologies, innovatioin modelsand collaborative approaches. Modes of access to, selection of and upskilling
in key areas for new business modaloption should be addresse&ustainable access to the business models
and evolution there of post project should be addressed.

Impact: Revitalisation of regional economies developing and enhancing market access through new
collaborative models, digital solutions and routes to market
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Chapter 5. Production Issues Faced by SME Food Producers

The TRADEIT SRIA highlights a rang# process and productspecific research and development
issuesthat were identified by traditional food SMEsAppendix | provides an overview of the more

specific production issues identified, which informed thesummary list outlined in this chapter.

Unsurprisingly, it is in the area of production that the majority of commonalities begin to emerge
between traditional food SMEsand the broader food sectoin the EU. The ETPFood for LifeSRIA
provides us with the greatest number of commonalities which are highlighted in table 5.1 below.

Food Safety

Packaging
Innovation

Sustainable
Processing

Small Scale

Processing

Understanding bacterial colonization of food: control of contamination on fresh
foods

Elimination of Enter haemorrhagicE.coli (EHEC) from the fresh produce productior
Microbial Persistence (Biofilms, bacterial interactions and novel preventive actions
Realistc microbial shelf life determination in real time

Management of microbial contamination

Suitability of certain bacteriocinogenic strains of lactic acid bacteria as starte
cultures for fermented foods with improved preservation potential

Novel non-destructive tools and methodologies for evaluation of food

Here again is an area with which the small SMEs struggle. Packaging innovatior
necessary if they are to expand their product range or to expand beyond the norm
regional markets. The innovative packaging needs to enhance the product shéfg,
be attractive and consumesfriendly and be sustainablez a complicated scientific
mixture that is often beyond the understanding and financial limits of the small SME
In tandem with padkaging innovation, the small SME has difficulty with the range o
associated labelling. They have issues with the amount of information that noy
needs to be packed onto a small label while in some regions there are perceiv
differences between national ad EU regulations, compounded by differing
interpretations between local inspectors. Even with nutritional labelling, the small
artisan SME has difficulty as differing raw material size and shapes (chicken breas
are a good example) can lead to differingatios between components in the final
product (ratio of meat to stuffing, coating or sauce in the chicken example), @
leading to variation in the nutritional data per portion.

In various formats, the requirement of more sustainake processing was a commor
theme between the SRIAs. Both wish to

Broaden the raw material base and increase biodiversity
Minimize water use

Find an outlet for waste water and recycling.

To save energy over the entire industrial food process

To valorise the waste from the process by transformation of waste
into products for different sectors.

Use enzymes as gentle but efficient processing aids.

Use traditional foods as a tool for functional foods production
Production systems for alternative protein source

Sustainable primary food production in Europe

To Do o B Do Do o Do Do

There is again, an almost perfect match between the ETP and TRADEIT SRIAs ur
this heading. This is the second most frequent innovation inhibitor mentioned by the
food SMEs. Therds a two-fold problem with small scale processing equipment
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availability and cost. For most processing operations there is little available betwee
the laboratory/pilot scale apparatus and the multitonne per hour equipment
needed by the large processa. Even one tonne per operating day is often beyon
the capacity needs of the small SME. Economies of scale (or more correctly, the |
thereof) normally make the capital cost unsustainable even on the rare instance
when a suitable size is available. Aes of agreement between the SRIAs include:

Re-engineering by rescaling of existing processes

Use of multiple smaliscale units in seriesz however, cost
constraints will limit this

Point-of-sale and pointof-use processing.

Traditional small-scale food pr@essing techniques

Downscaling of industrial production techniques

Upscaling of pilot plants and scale up to continuous processes
traditional batch processes

Sgele=ileliiels Both TRADEIT and ETP SRIAs ammited in the need for support tools of various
S1V=s sl O types for food SMEs. This is compounded by the scientific deficiencies of the sm

To o Do To Do P>

of artisan processors making it more critical that I'Tbased support tools be developed
Wcenipellersl=s In particular, they need:
ifeli) (Ol A Decision supporting tools for SMEs on food processing & packagin
Sectors .
issues
A Exploiting available technical solutions from manufacturing and
ICT sectors.

A Exploring collaboration in education and training for SMEs with
existing European networks.
Given many of the challengs relating to business growth management that exis
within the small food SME sector, the range of IT based decision support toc
become crucial if significant innovation growth is to take place in the sector.

\elel=llliglef =il Many of the issues listed under this category mirror the specific requirements
677 REEEL outlined in Appendix |. They can be summarised as:

RELEINENS . . "
q A Inline measurement techniques to ensure a constant compositiol

and quality

A Robotic manipulation of unpackaged food
A Rapid monitoring techniques to control quality/safety
A Process control by offline/in -line analytical tools and process
sensors
Packaging While using a different set of words, there can be no doubt that similar packagin

Innovation research needs have been identifetby the ETPFood for Lifeand the TRADEIT SMEs
These can be defined as:

A Packaging innovation by combining rational environmental/health
concerns with advanced technologies:

A Reducing cold chain use for fresh foods by novel MAP and sme
packaging

A In-package food processing

A Effects of dynamic conditions of packaging on produc
characteristics.

Modelling the effect of dynamic environmental conditions on the quality, safety an
life span of packaged food products based on real case studies

Programme for research, technological development and demonstration under grant agreement n° 613776
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SMEswho inputted to the TRADEIT SRIA highlighted a range of production specific issudfany
of which, while applying to all food producers, can be particularly problematic in the setting of a
traditional food SME.

5.1 Raw materials costs & how to manage costs

This issue could have been included under growth management or personal skills. Nevertheless,
it remains a significant inhibitor to innovation and, in particular, to successful product innovation.

5.2 Increased shelf life

During the survey process, all SMEsxpressed a wish to extend the shelife of their product so

as the assist the distribution process. Most considered that this was a packaging objective but
because of the traditional nature of their product, there was little enthusiasm for achieving this
by changes in product formulation unless the change had implied health benefits (e.g. salt and/or
fat reduction).

5.3 Lack of knowledge transfer

The issues sited here include thaeeed fornew techniques, a lack of access to external knowledge,
the need fa information on new technologies and new products and the low levels of adoption of
new technologies generally. These issues point to the most classical food science and technology
that arise from this SRIA and are closer in nature to those commonly found other recently
published SRIAs.

5.4 Reducing energy costs
This is both a sustainability and a cost issue that is universal across the small food SMEs
5.5 Packaging

Poor knowledge on new packaging. As outlined above, many SMEs regarded packaging
developments as being important to sheHife. Most were aware of the concept of active and
intelligent packaging but were unsure of what it could do for them. In many cases, packaging
developments were a major innovation inhibitor, largely due to cost. Inddition, the sustainability

of packaging was an issue for many SMEs as traditional artisanal products often have an implicit
sustainability image. In the meat industry, the supply of natural edible packaging materials is an
issue (e.g. sausage/chorizo casys).

5.6 Labelling/dealing with regulations

This was the most frequent innovation inhibitor mentioned by food SMEs during the survey

process. Issues included the frequency of changes in labelling regulations; differences in
regulations or their interpretation between geographical areas; the costs of implementing

frequent labelling regulation changes; difficulties in label design to incorporate an increasing

range of information and, most common of all, the difficulty of implementing changes in a very
smal company without the expertise of the available time for such implementation.

5.7 Lack of rapid analysis equipment

Most commonly referred to in the Dairy Sector where there is an egoing functional requirement
for rapid on-site testing. New technologyn this area is making many of these tests more accessible
to SME producers and have the potential to reduce egping overheads and improve overall food
safety profile of products.

5.8 Lack of expertise in developing new products and in by -product valori sation
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Allayed to the general lack of time and resources available to SMEs for research and development
SMEs do however have scale and agility to respond to new product trends and developmenta at
relatively short timescale. The viability of by-product valorisation is often questionable at the
scale of many SME producers. Also, often the equipment available to SME producers is either too
large (industrial) or too small (laboratory).

5.9 Dealing with allergens

With new regulations on labelling coming intoforce in 2014, this is an area in need of review for
many producers.

5.10 Food Safety

While food safety was not widely recognised as an issue in its own right during the research
undertaken for the TRADEIT SRIA, investigation of the range of topics ragsunder the other
headings clearly highlight the importance of Food Safety in the context of Innovation, Business
and Process Management for business across all regions and sectors.
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Production Challenge 1
Sustainability and waste management issues f or small scale food manufacture

Specific Challenge: While there has been considerable progress in the improved sustaingbitif food
manufacturing systems. Howevehese developments have either not addressed the specific problems of small
scale processig or have not been adapted to their needs

Scope:Small scale processers do not normally have their owshause waste management or waste treatment
systems and rely on local authority systems for waste dispdSame pretreatment may be required in the
manufacturing facility. Problems already identified by small SMEs include disposal of high fat waste, general
meat waste, waste from mobile poultry processing pants and egg shell waste. In addition to systems for
reduction of water use in small scale pressing plants, reduction in detergent use is a continuing demand. Of
course, many of these small scale producers are located in rural communities (e.g. small scale cheese
producers) and they require small scale wastewater treatment plants at a reasonablgital cost. On the
energy side, development is reiged for small farmbased photovoltaic systemsAs the adoption of renewable
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key dissemination message fany organisation working withSMEsn this area.
Since there are existing solutions for many of these challenges for lamgle food processing, it is expected

that a Coordination and Support Action will be required to transfer existing technology to the small scale
sector.

Expected Impact: As small scale processors comprise such a large segment of the European food
manufacturing industry improved access to andmplementation of technologiesand best practice for
environmentalmanagementwill contribute to anoverall greening of the SME sector and a movement towards
the circular economy and implementation of tHgo economyat regional level.

Production Challenge 2
Development of rapid on -site test methods and ICT tools for the European food industry

Specific Challenge:on-site testing procedures have long been a demand of the food manufacturing industry
not only for food sadty requirements but also for product quality and improvement processes. This is not just
a requirement of small SMEs but extends to the entire food manufacturing industry.

Scope:Traditionally, process control for both safety and quality in many food nodacturing systems has
required sanpling, offsite laboratory testing and subsequent process adjustment. This can result in reduction

in product quality and possibly safety during the intervening period and often can result in lost production,
unnecessarylown-time and even product loss. A large variety of systems need to be addressed. However, most
have a common need for new sensor development that will measure either a product attribute or some
correlation property in real time and facilitate instant proess adjustment. A range of different sensors will be
required that will allow the development of tests, for example:

=

Phosphate test and acidity test

Rapid fat and moisture test

Rapid moisture analysis in flour & batter

Quick and inexpensive microbiologicahd antibiotics tests
Electronic nose for determination of authenticity

Tests for antioxidants

Pathogen challenge tests for medium shifé dairy products
Verification of genetic differences

Rapid test to show any GM ingredients

Pollen test for honey

Rapid test forcontaminants

=A =4 =4 =4 -4 4 -4 -4 -4 -4
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1 Rapid testing for EHECE coli) bacteria

1 Rapid Testing for the survival/presence of TB species in matured Cheddar Cheese
1 Robotic manipulation of unpackaged food

To allow this challenge to be suaibly addressed, several medium sized Research and Innovation Actions will
be required in the fields of sensor development and in their application to specific food manufacturing
problems.

Expected Impact: It is expected that such tests will not only emetsafer and higher quality food productnd
enhance the competitiveness of both large and SME food manufactuFersd safety is key drive of food and
nutritional security, low cost on site testing will enable better decision making on site in real timéch will
minimise the movement of contaminated or poor quality food products into the food chain. This will increase
overall consumer satisfaction and confidence in foods, in particular those from SME food producer which can
sometimes have traditional att minimal processingsteps and ingredients involved which can perceivedto

be higher risk.

Production Challenge 3

Packaging developments needed for successful innovation in the SME sector of the European Food
industry.

Specific Challenge:While the pakaging challenges of the food SME sector are similar to those of the larger
food companies, the lack ofdmouse scientific expertise makes it difficult for them to assimilate new innovative
packaging developments into their product ranges

Scope:While the problems outlined by many SMEs would appear to be already solhede is a need for
advanced technology transfer in this area. SMEs have already shown a lack of knowledge on:

=

Hybrid structure packaging

Active/intelligent packaging

Biodegradable plast packagingweighing less

Low cost biodegradable packaging

Vacuumpackaging or other packaging that would extend shelf life
Packaging with protection activities against pollutants or antioxidant activity
Peel able films that maintain the shelife of products

Packaging to preserve low temperature during mail order.
Transparent packaging for controlling shellife

Packaging automation

Packaging indicator of cold chain break time

=A =4 =4 -4 -4 A -4 -4 A

==

To assess thishallenge,it is expected that a medium sized Coordinatiand Support Action will be required
to establish the required technology transfer processes.

Expected Impact: Providing SMEs with access to new packing solutions and technologies will have the
immediate benefits of increasing shelf life and distributi@pportunities including internationalisation. As
packaging solutions are rapidly evolving with integration of smart features synergies there is cross over into
product traceability, food safety management, improved inventananagement marketing and food kain
management. Performance improvements in these areas will make a significant contributioanieanced
competiveness angrowth of SMEs.
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Production Challenge 4
Development of appropriate tracing and labelling systems for small scale food processors

Specific Challenge: Small scale food processors face significant tracing and labelling difficulties due to the
lack of expertise in these systems within the enterprises. Frequent changes or additions to labelling
requirements give rise to particular difficules.

Scope:The scope of this challenge is widanging and includes such issues as:

1 Difficulty in nutritional labelling when product size and composition varies

1 Remove bottlenecks for establishment@éographical ProtectionRDQ PGI, TSG etc.)

1 Hand héd device which would track purchases and automatically generate statements when
payment is required

1 Develop a low cost traceability system

1 EAN128 barcode for traditional foods

1 RID tags on products to allow track and trace

It is anticipated that two projets, one a medium sized Research and Innovation Action and a small
Coordination and Support Action will be necessary to complete this challenge.

Expected Impact: Consumers are increasingly educated on and considerate of the full food chain and the
offerings of the products that they purchase and consume. Robust traceability increases consumer confidence
in products andbrand loyalty, ability to comply with evolving regulatoryequirementsand providesconsumer

with increasing access to information on comsgitional profiles and clean label specified productShiswill

lead to a more sustainabland secure food chain.

Production Challenge 5.
Research to enhance health and safety profile of range of traditional foods

Specific Challenge:All foods, whether BE produced traditional foods or masmarket products produced by
large manufacturers must be produced with the health and safety of the consumer given prominence. Hover,
Traditional Food SMEs by dent of their small scale and fragmentation, do not havestf@urces to undertake

a range of research that would be beneficial to their businesses and proof their products in terms of the modern
market.

Scope:There are many health concerns that require research input when considering traditional foods. Some
examplesfrom the Dairy Sectoinclude:

=

Prevention of metabolic syndrome and diabetes

Positive health benefits, if any, of saturated fatty acids
Benefits of natural cheese proteins

Impact of natural probiotics on health

Health values of traditional cheese madrom raw milk compared to pasteurized
Develop a balanced meal for diabetics

The benefits of consuming unpasteurised raw milk products
The safety of cheddar cheese

TB inhibition in raw milk

Research on risk to humans from cheese frompditive milk
Can TB bacteria survive in ripening cheddar cheese?
Safetyof products for controlling the shelfife of products.
Anti-Listeria potential of lactic acid bacteria

Protective bacterial cultures

=A =4 =4 =4 -4 4 -4 -4 -4 -4 -4 -4
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It is expected that two medium sized Research and Innovationagkxdiwill be required to assess some of these
questions.
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Expected Impact: The impact of this challengwill be healthier food products, a healthier population and a
more effective food processing sector.

Production Challenge 6.

Big Data and Digitisation to revolutionise the food chain: Enhancing integration and competiv eness of

small scale food producers

Challenge:31 Z£AOh 11 006 T £ OEA AGAEOAI Al PackAgddgdods indusirciadAl 6 O b
centred on marketing and sales. But fooéd producers, the opportunities begin higher upstream and end lower
downstream. Advanced analytics opens vast untapped potential for food producersnprove production

efficiencies and food qualitygtrengthentheir position within the food chain andricrease profit margins whilst

potentially decreasing the costs of goods sottius emphasising the potential to contribute tdood and

nutritional security. By taking advantage of big data and advanced analytics at every link in the value chain from field
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can enable food producersise resources in a more environmentally responsible manner, improve their sourcing
decisions, and implement ciatar-economy solutions in the food chain.

Scope: Projects should deliver innovate ways that utilise big data to enhance the positioning of food producers within
the food chain, IT andligital solutions for enhanced rpcessing performances, improve raw negials sourcing,
inventory andquality management are needed. Tools that can improve regulatory compliance and sharing of food
process and food safety deriveejulatory data that can support decision making anseeded.

Impacts: The ultimate goal is to pogress towards an intelligerfbod chain business ecosystems for food and nutritional
security, which alsaleliverseconomidenefits and sustainability at the level of the SME within regions.
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