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ABSTRACT

Technological innovations in the food sector are not easily adopted. Novel mild preservation
technologies as High Pressure Preservation (HPP) and Pulsed Electric Fse{BEF) have several
advantagesthey are environmentally friendly compared to caventional heat preservation,they
are able to preserve food guality and extend microbiological shelf life without using chemical
additives. The techniques are relatively welkstablished, but not yet widely applied outside the
United Stateg. The aim of thisresearch is to gain insight in the diffusion process of these novel
preservation technologies in the Dutch context of a testing ground from the Province of
Gelderland. For this purpose 20 qualitative interews were conducted with actorghroughout
the food sector. The Diffusion of Innovation theory by Rogers (2003) was taken as a starting
point. Four main elements emerged to influence diffusion proces$; the competitiveness of the
sector, 2. the uncertainty associated with innovations 3. the role of structures and organizations
as well as4. the role of the individual. These elements were oftediscussed in relation to both
their hard and their soft aspects. Hard aspects refer to factual or impersonal sides of an object,
argument or process i.e cost benefit considerations. $ft aspects refer more to the personal
sides thereofas passion or fear Several promotors and barriers to the diffusion process were
identified. Promotors can be considered; regulations, networks & interaction, added value,
compatibility with consumer trends and passionate individuals. Barriers identified are;
regulations, costs, uncertainty, negative perceptions and rigid structure$heoretical and
practical considerations are discussed.



EXECUTIVE SUMMARY

Innovative technologieshave the potential to improve or replace existing processes. However
the diffusion of innovaions is not a simple process.

Relevant innovations in the food domainare mild preservation technologiesas High
Pressure Preservation (HPP) and Pulsed EleatrFields (PEF). HPP is a mildrocessing
technology that can be used for the preservation of food products. The product is subjected to
pressure that inactivates most vegetative micrarganisms by damaging cell components such as
cell membranes. PEF too issed for preservation objectives and makes use of electrical
impulses, these impulses are sent through the object, thereby damaging cell components and
inactivating most micro-organisms (Sonne et al., 2012). These techniques hasaveral
advantages, i.ethey are environmentally friendly compared to caventional heat preservation,
they are able to preserve food quality andhey can be usedxtendthe microbiological shelf life
without using chemical alditives (Sonne et al., 2012).

The techniques are relatvely well-established, but not yet widely appliedoutside the
United Statesp 2 AAAT 01 U OEA OAOOEI ¢ CcOiI 61T A OI EI A PDOAOAC
of the Dutch Province Gelderland, has been granted a subsidy. This testing ground functiona as
kind of virtual pilot plant and has an advisory role with regard to the application of appropriate
preservation techniques. The aim of this research is to gain insight in the diffusion process of
these novel preservation technologies within the practicatontext of this testing ground.

The central question of this research is formulated as; What does the innovation
diffusion process of novel mild preservations technologies as HPP and PERFhe Netherlands
look like? In order to address this question20 semi-structured qualitative interviews were
conducted with actors from different points across and around the food production chain. The
participants were selected based on a snowballing method up until saturation. Each interview
was transcribed verbatim and analysed.

Four main elements influencing this diffusion process were identifiedl. the
competitiveness of the sector2. the uncertainty associated with innovations 3. the role of
structures and organisations andt. the role of the individual. Theseelements were often
discussed in respect to their hardas well as their soft aspects.

The competitiveness of the sector is characterized by the focus on low prices and the
unequal distribution of power throughout the chan. The tension between costdenefits and
thus the risks associated with innovations plays an important role, where compatibility with
consumer trends is considered a key factor for success. The structures within organisations
appear to hamper the diffusion of innovations, while individials who are passionate about an
innovation can break through these structures and factiate the diffusion.

In addition several promotors and barriers were identified. The promoting factors are
regulations, networks & interaction, added value, compatibily with consumer trends and
passionate individuals. Especially the promotors added value, networks and interaction,
compatibility with the consumer trends are well accounted for in the case of mild preservation
technologies. The factors which pose a baet to diffusion were found to be regulations, costs,
uncertainty, negative gerceptions and rigid structure.



Running headiNNOVATING UNDER PRESSURE

Table of contents

ACKNOWLEDGEMENTS..... e e e e e et e e e e e e eeeeeneneas ii.
L = S I Y Y O F TP UPTTPPPPPPPPIN i
EXECUTIVE SUMMARY ...ttt ettt et e e e e e e e e e e e e e e e e e e e s s e s s e s s aabbbbbbbb bbb eeseeeees iv
O 11 0T [0 Tox 1T o FO TP OO PP PPPRRP PO 1
2. TheoretiCal FrameEWOLK ...........ouii i e e e e e e s e e e e e e 2
DiIffusSion Of INNOVALIONS .......oeiiiiiiiiii e s e e e e e e e e e anneees 3
2.1 SOCIAI SYSTEML......eiieiiee ettt e e e e e e e e e e e e 4

P2 1101 T PP P PP PP PPPPPP 7

2.3 THE INNOVALIONL.. ...ttt e s e e et e e s 9

2.4 Communication ChanNEIS............uuiiiiieii e 13

2.5 Limitations Of the thEOLY.........ooiiiiee s 13

3. Mild preservation tECNNOIOGIES.........uuiiiiiiiiiiii e e e e e e e 14
T R o | TP PP PTPPPT PP 14
B2 P e e e e e e e e e 19
4. RESEAICH QUESTHION.....cci it e e e e e e e e e e e e e e e e aaeaeeeeeeaaessaasseaaanaannnanes 23
Y/ (11 o o PP PP PTP PP 24
B.  RESUITS ...t e e e e e e e s 28
6.1 FraMEWOIK. ... ettt e et e e e e e e e e e e e e st r e e e e e e s e nnnr e e e e e s 29
(SIS Y= Tor (0] = L= F =T ox £ PP 29
6.3 THE INNBALION. ..ottt e e e st e e s s e e e anneeeens 34
6.4 Organisation versus INAiVIAUAL...............uuuiiiiiiiiiiiiieeeeeee s 40
6.5 Promotors & BalTIEIS......ccoi ittt e e e e 43
A B o1 U1 (o] 4 PP PP PP PPPPPPPPTPN 49
S T O] 3T 11 5] o] o F PO PP PP P PP PPPPPPPPTPN 54
(1 (T LU OO TP PP PPPPPTPPPRRN 56
Appendix AGeneral Interview BIUEPIINL...........oooiiiiiiii e e e e e e e e e e 63
APPENIX B; TOPIC LISt ..o e e e e e e e e e e e e e e e e e e e e e e e e e s e e e s e nnanennees 69
Appendix C; ACtOr CharaCterizatiQIiS...........ooviuvrriiiieeiiiiiii et s e e e e e e 71
Appendix D; Actors within the production Chain..............ccooiiiiiiii e 78

Appendix E; Communicating With CONSUMEIS...........oooiiiiiiiiiee e 79



INNOVATING UNDER PRESSURE 1

1. Introduction

O' AOOET AAAARADOBRA EO AEAZEAOI Oh A@dyers, 20830d. EO EAC
3). Some ideas have the potential to improve practices, processes, systems and even quality of

life. The application of such an idea is calleah innovation. The first definition of an innovation

AAAT OAET ¢ O1 OEA |/ @& OA AEAOEI 1 AO3ford Bichonadi€sE A AAQE|
which emphasises the dynamic nature of innovations. Innovations do not mereéxist; they are

inherently connected toa processinnovations can be classified in types in in many ways. Often

a distinction is made between productand process innovationThis phenomenon of

innovations, their development as well as thie spread through society, has been the topic of

inquiry of many scholars. Greenhalgh and colleague2q05) identified thirteen r esearch

traditonsthat EA OA AT OAOAA OAEAEOOCETT 1T &£ ET11 OAOGEI TS8R Ol
to marketing.

Thus,much researchis aimed at characterizing how and whyinnovations do or do not
diffuse. Since some technological innovationare easilyincorporated in the daily lives of people
while other innovations meet resistanceresearchers have shown interest in the consumer
accegance versus rejection of these types innovationfRonteltap et al., 2007) This proves
relevant for all kinds of domains, arying from agricultural extension to information technology.
The area of specific interest ofhis thesis is the food sector Consuner acceptance of
technological innovations in food has many similarities with tlat in other fields (Ronteltap et al.,
2007). A critical difference is that food is actually ingested by the consumemad this may
explain the oliginal focus on risk perceptio related to novel food technologiegCadello, 2003)
However, Ronteltap and colleagues (2007 state that there is a need to understand consumer
acceptance of food innovations from a broader perspective

Novel technologies wheh can be considered relevaninnovations in the food domain are
mild preservation techniques as High Pressure Preservation (HPP) and Pulsed Electric Fields
(PEF).HPPis a mild processing technology that can be used for the preservation of food
products. The product is subjected to pressure that inactivates mostegetative micro-organisms
by damaging cell components such as cell membranes. PEF too is used for presemwvati
objectives and makes use dlectrical impulses These impulsesare sent through theobject,
thereby damaging @Il components andinactivating most micro-organisms(Sonne et al., 2012)
These techniques have several advantagder example,they are environmentally friendly
compared to conventional heapreservation and theyare able to peserve fad quality and
extend microbiological shelf life without using chemical additives (Sonne et al., 2012). The
techniques are relatively wellestablished,but not yet widely applied.The aim of this research is
to gain insight in the diffusion proces of these novel preservation technologies.

Practicalcontext

Acceleration of the market introduction of innovativepreservation technologies hashenefits, not

only for the producing firms but also for the economy at largdnnovation in the food sector is

one of the major ambitions of the Dutch Province of Geldend (Provincie Gelderland, 2012)

4EAR DOT COAI 641 DO Adpbsct@siand inhdvatighidésigrathcnbclldrater

innovations in food, health and poduction, is one of the five key policy issues of the prince

(Provincie Gelderland, n.d.)The province has severainstruments at its disposako contribute to

OEA POTITOETT T &£ ETT1 OAOEIT 1T 08 [/ ToéftuihemzerthEndedd ET OOC
vanagro/El T A | AOE O ETedimyigiubds @Etihe Dénefit of agrimod market

introductions]. Recently the AOOET ¢ COT 01T A ORAREATDOEEGARAOOA GRIOT AAAT
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subsidy. This testing ground will function as a kinaf virtual pilot plant and has an advisory role
with regard to the applicaion of appropriate preservation techniques. Technologies can be
tested and compared, products can be developed and feasibility can be calculated. The
expectation is that this testng ground will contribute to the acceleration of the market
introduction of innovative technology. Principally the main aim of this testing ground is to
reduce the gap between consumer demands for fresh products with a long shelf life and the
reluctance ofthe industry to use technologies makinghis possible (Oost NV, 2015) The
applicant for the subsidy isa Dutch @mpany specialized in bringing éod innovations to the
market; Holland Food Ventures (HFV). HFféelsthat it is not as much the industry as it is the
consumer itself that is posing an obstacle to innovations in this area, therefore they
commissioned a Master thesis research to investigate if a communication perspective can
provide meaningful insight in these obstacle.

The context of the testing ground of the province of Gelderland provides a tangible
situation where this researchcan generate knowledge and insight in the innoden process of
mild preservation technologies and thereby contribute to the actual aimsfdhe province and
other involved parties.

In this context it is important to realize in which stage of development this innovation is
situated. HPP technology is already developed to be operational on industrial scalbe
technology is thus already icommercial use. Especially in North America the technique is
widely used, mainly for fruit juices and beverags, followed by seafood, meat- and vegetable
products. In Europe too the technique is in use and it is gaining prominence in Asia and Latin
America (Future Market Insights, 2015) The PEF ¢chnology is less consolidated ithe market
compared to HPPhowever this technology has found its way to commercializatiortoo (IXL-
innovations, 2015). The degree to which the innovations have already been developed is
relevant in order to position it within the appropriate body of literature and theoretical
framework.

2. Theoretical Framework

Innovation is a popular term,in common vocabulary asvell asin research(Shafique, 2013) The
innovation diffusion model by Rogers will be taken as a theoretical framework for the current
research.lt is the established scientific character of the work of Rogers and the specific attentio
to communication within the social system which makes it an appropriate theoretical
framework for this thesis. This section will review influental literature from the field of
innovation research in order to substantiate the choice for the innovation dfusion model.
Shafique(2013), Harmancioglu et al(2009) and Durisin et al.(2010) each reviewed innovation
literature from a different perspective and their work will be addressed in this section.

The most appropriate perspective to the current research is probably the sociological or
communicative discipline.Shafique (2013)reviewed data from four major social science
disciplines (economics, sciology, psychology, and managemeptwhich represent the
disciplinary roots of its knowledge basein order to present a global view of the research field
The papers ofeconomistJosephSchumpetercan be considered tandicate the beginning of the
research field (Shafique, 2013; Fagerberg & Verspagen, 2009hafique (2013) notes that
innovation researchstill seems to concentrate around management and economic disciplines.
However, where Schumpeter looked at innovation as the driver of economic changégtfield
shifted over time to become more multidisciplinary. The sociological or communicative
approach to innovation research can provide the hollistic insight desired in the current research.
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Harmancioglu, Droge, & Calantone (2009)hose to investigatehe meaning and domain
of innovation by means of a theorydriven review. Their focus is less on the disciplines
associated with innovation research and more geared towardbeoretical discourses.They
propose a theoretical divide in innovation literature:the diffusion/ adoption theoretical
foundation versus the resourcebased/contingency theory foundation.The diffusion/adoption
line of theory investigates the diffusion of innovations across nations, industries, organizatie,
or individuals whereas the re®urce based vew focuses on the influence of resources,
organizational structures, processes and people on the development and marketing of new
products. This division is relevant becausehe construct of innovation is different between the
two discourses.Since the technologies of interest to this research are already established and
the focus is on their adoption rather than their developmentliterature associated with the
diffusion/adoption discourse can be considered more appropriate.

On a more specit account Durisin, Calabretta, & Parmeggiani (2010) did &ibliometric
study of the Journal of Product Innovation Management. With regard to field of food technolagy
product innovation as well as process innovatiorcan be considered veryelevant. Durisin et al.
(2010) found that a few influential papers can be considered to have had a strong impact on the
intellectual structure of product innovation research.One of these papersis by Griffin (1997)
whichtakesi T OA T £ A £EOI 6 0 bd&LabiAnAvdriE«oh thé prodwctE EAE A£AAO
development time.Cther leading work is by Everett Rogers who focuses on sociological
perspective. The findings of Durisin and colleagues010) indicate that theusel £ 21 CAOO08 x1 O
can be usedas a valid reference fobuilding the research design2 | C A ©0ié comsidered
important not only by Durisin et al. (2010) but by each of the reviewing authorg¢Greenhalgh et
al.,2005; Harmandoglu et al, 2009; Shafique, 2013)

Diffusion of innovations

The diffusion of innovation model by Rogers first appeared in 1962, since then the model has
expandedwith additional emphasis on communication and innovation networkgRogers, 2003)
The model is built upon four main elementsthe innovation, time social system and
communication channels€Each of these main elements is associated with certain key
characteristics or processes which influence the diffusion of innovation. In this section each
element will be addressed and related to the specific comeof mild preservation technologies
in the context of the province Gelderland.
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Time . The
‘ Communication .
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Figurel Diffusion of innovation model A schematic representation of the main elements and their key aspects.

A central concept within the model© G&H A& @O 1 /& whick icab Betah ihddvidual (i.e. a
consumer) but also an informal group or formal organizations (i.e. food manufacturing firms)
(Katz, 1962). Within the context of mild preservation technologies in thdood and beverage
sector this distinction can also be made. It is a relevant distinction since there are differences
between the types of units of adoption in the manner of arriving at the decision to adopt an
innovation or not. Therefore the different caegories of units of adoption will be addressed in
relation to the main elements of the diffusion of innovation model

2.1 Social System

A social system is defined as a set of interrelated units that are engaged in joint problem solving
to accomplish acommon goal(Rogers, 2003. A system constitutes a social structure and a
communicative structure. A key notion around this element is the recognition of networks and
their influence in the diffusion of innovations. The food and beverage industry is gendha
described as a vale chain encompassing all partieffom primary producers, through food
manufacturers and on to large and small scale retailers, and finally the consuniémstitute for
Manufacturing, 2010). This classicchain is schematically depicted in figure 2The food sector as

a whole includes additional actors on various levels and in different domain, etgchnology
producers, financial institutions, regulatory authorities and sector associations.
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—
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Figure2 Food Supply Chaitinstitute for Manufacturing, 2010)Simplified representation of types of actors active in the
food production system.

The social system relevant to the practical case of the market intradtion of novelpreservation
technologies in Gelderland (NL) too consists of various levels or domains. The group which
initially appears most relevant for adoption of the technology are food manufacturers who
produce food products. However, these producergenerally do not sell directly to theconsumer
market but to retailers. Theconsumer is the final buyer of the productThis indicates that the
food manufacturers are the appropriate unit of adoption with regard to the technology, whereas
the retailer and subsequently the consumer are units of adoption in relation to products treated
with the novel technology. Each of these levels or units of adopti@an be characterized as
distinct social systems with their own norms and structures. However, these diffent levels or
domainsare alsoclosely interrelated and strongly influence each othefInstitute for
Manufacturing, 2010). It is therefore useful to take a look at the system as a whole suitable
approach to comprehem this broad social system, whictakes the form of mutual dependent
clusters andlevels, is the ecosystem construct. The strength of this approach over other network
centered notions is its inclusion ofactors outside the traditional value production chain(Autio &
Thomas, 2014) The ecosystem approach is elabated on in the method section.

The food and beverage industrfF&B industry) as a whole can be describeds a mature
industry and is categorized as a lowtechnology industryj ( EOOAEZ+ OAET OAT h *
Robertson, 2006) It is a common idea that hightech industries have a more innovative culture
and structure than low-tech industries. This is partly true, RD intensities are much higher
(OECD, 2015and generally these industries guchas ICT and pharmaceuticals) a&
characterized by more growth whereas lowtech industries are considered stable and mature
i (EOOAEZ+OAET OAT fon, 2086} Dt othen haqithig disfndtiordgriticised
for being too simplistic. High and low-tech industries are interrelated. Lowtech industries play
important roles both as partners in the innovation processes of higtech firms and as buyerf
high-tech productsj ( EOOAEZ+OAET OATh *AAT AOTTh O 21 AAOOOI Tt
2015). With regard to the mild preservation technologies this categorization too can be made,
where the F&B industry is lowtech and the technology industry hightech. In general the F&B
industry is custaner of the hightech products of the technology industry. This relation suggests
that it is of importance to look at the interaction between the industries and the way it
influences the innovation process.

>\
p2
p
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Zoomingin on the production end of the value chainthe food and beverage industry is
characterized by a bipolar structure where on the one side there is a relatively small group of
multinational companies leading the industry and on the other side a large numbef small to
medium sized enterprises(SME) which produce for local markets(Gallacci, 2005) Jermann and
colleagues (2010) found in a survey among food professionals that research organizations,
equipment manufacturers and &rge corporations are considered main drivers of innovation.
Small and middle sized producers were considered to be lower drivers of innovatioAn
interesting paradox in the consideration of large R&D intensive companies as drivers of
innovation is the relative innovativeness of young SME companies thate not yet entrenched in
routines. Large corporations tem to be structured in ways thatare enhancing the operational
capabilities but inhibit innovative potential (Dijkman, Omta & Fortuin, 2011). Successful
strategies currently employed by large corporations to cope with this paradox is the buying of
successful startups and upscale them outside or on the fringe of the organizatidijkman,
Omta, & fertuin, 2011). The role of retail or wholesale actors, who often play a decisive part in
the production chain(Dijkman, Omta, & Fortuin, 2011) is not yet investigated.

Other important concepts related to the social systerA OA O PET ETI 1T 1 AAAAOOS
A C A I(Rbgefs, 2003) Opinion leaders are individuals who are able to influence other
ET AEOEAOAI 60 AOOEOOAAO 1O AAEAOEI O ET &£ Oi AT U8 )
investigate where they are positioned within the social system. This can then be investigated at
the different levels.It is also very valuable to identify opinion leaders within the different levels
or domains and how they relate to each otheGeveral authors stres the importance of people
or agencies who can form an intermediary between different actors in an innovation context
(Howell, 2006). Interaction betweenactors, bothinternal and external to the organization is of
crucial importance in innovation processegqTidd, Bessant, & Pavitt, 2005; Jolink, 2009)olink
(2009) mentions that networking can lead to awareness of new technologies, opportunities for
collaboration, building of trust relations and gaining access to essentiand tacit forms of
knowledge.

The interrelatedness of different parts of the food innovation ecosystem with regard to
opinion leaders is also reflected in the work oSapp and Korsching2004). These authors looked
at the symbolic adoption of food irradiation technology by consumers. They found that opinion
leaders having a particular influence on consumers were not necessarily close referent others as
friends and family, but were actorsas social institutions (i.e. governmental or professional
entities responsible for food safety)which are positioned in a different area of the ecosystenAn
important aspect is the level of trust and credibility invested in these organizationéSapp &
Korsching, 2004; Rogers, 2003). As with fabirradiation, mild preservation technologies have
effects which are not easily \8ible or comprehensible Consumers generally do not have the
expertise to decide alone, they thus have to decide who to trust. In thentext of the testing
ground in Gelderland it is thus important to determine which actors are seen as opinion leaders
and if they are seen as credible and trustworthy.

Trustworthiness is also important in a different type of influencer the change agent
Changeagents are typically professionals who represent change agencies external to the system.
Within the practical context of this research representatives of the testing ground for mild
preservation technologies can be considered change agents. Itlgir aim to professionally
contribute to acceleration of the rate of diffusion of mildporeservation technologies(Oost NV,
2015).
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2.2 Time

The element of ime is related to three aspects. Thamnovation-decision processnnovativeness

and rate-of-adoption. The three aspects will be addressed respectivelwhereby the focus lies on

OEA POTI AAOOAO OAOEAO OEAT OOEI A8 ET OAOI O T £ ODA

The first is the innovationdecision proceswhich is the process by which an individual or
unit of adoption passes from first knowledge of an innovation to its adoption or rejection. Five
main steps are conceptualized (knowledge, persuasion, decision, implementation and
confirmation), each step is associated with a different type of information sking behavior and
preferred communication channel. The first concept that needs to be addressed in this context is
the relevant unit of adoption. The innovationdecision process is different for individual
consumers as compared to professional organizatis (Katz, 1962). For individuals the current
knowledge is relatively low (Frewer, et al., 2011Besset al., 2012; Hicks et al., 20091n
experimental settings findings indicate that positive information positively influenceghe
decision for adoption(Deliza et al., 2005; Sonne et al., 2012; Butz, 200R)is important to note
that most research concerning consumer acceptance of HPP and PEF treated products shows
that acceptance is high after information is provided. This gas an indication of how persuasion,
decision and implementation steps will proceed but it does not mean that the average consumer
is already past the knowledge stage. The implementation stage can be compared to (since
research on actual sales is unavailad) willingness to pay (WTP) for HPP oPEF treated
products. Research conducted Butz et al. (2002) suggests that WTP varies between countries
and consumer segments. Other important considerations regarding the innovatiedecision
process relate to the leveof involvement of consumers with the decision process. Generally
consumer decision making is characterized by a low level of involvement (Sonne et al., 2010)
which influences the way attitudes are formed and decisions are madéompanies have a very
different level of involvement and innovatiordecision process.

Since companies are an important link in the production chain, it is relevant to consider
how they make decisions regarding innovationsEnzing (2009) indicates that the innovation
management ofcompanies is closely related with their resources, routines and strategy. As
mentii T AAh ( EOOAE Z + & RdbdrtsdA (2006) ardud thah rauitiple dimensions
should be taken into account when assessing the innovativeness of a company, especially irt low
OAAE ET AOOOOEAO AT A 3- %508 ! PAOO AQdchnologias ET OAT C
skill- and innovation intensity of a firm. Tidd, Bessant and pavitf2005) stress thatalsothe
AEAOAAOAOEOOEAO T &£/ AT 1T OCAT EUAOETT EAOA OECIT EEEA
vision, organizational structure, communication and learningstyles influnence the chances of
succesful innovation.In addition to the differences in imovation-decision processes between
individual units of adoption, it is interesting to look at the processes oflifferent countries. HPP
grows for example strongr in the U.S. as compared to Europe. This could be partly due to the
different organization of the food production chainwhich makes novel food safety processing
steps relatively more important, also in tems of complying with regulations (Franken, personal
communication, 27t January 2016).These type of regulatory factors could explain a faster
progress through the knowledge, persuasion and decision staf@ companies It is important to
note here that the innovativeness characteristic is closely related to the social system element.
The social structure of the company itself (in terms of innovativeness, vision, communication
styles etcetera) as well as the structure of the broader system (i.e. regulatdnamework) have
direct influence of the innovativeness of a certain company.
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The second process, or rather characteristic, is thienovativenes®f an individual or unit of
adoption. Innovativeness refers to the speed with which one adopts new ideas@smpared to
other members of a system. These members are categorized in the wiallown classification of
adopter categories (innovators, early adopters, early majority, late majority and laggards) which
again are each associated with different informatiorseeking behaviors.
Firstly a look is taken at the innovativeness of the production side of the value chaiks
mentioned in the previous section he food and beverage industry can be described as a mature
industry and can be categorized as a lomechnology industryj ( EOOAEZ+ OAET OAT h * AAI
Robertson, 2006) However, tie Dutch F&B industry has the highest innovation activity of the
EU25 countries(Enzing, 2009) The Dutch F&B industry also haa relatively strong innovation
performance as compared to other Dutch industrie$Enzing, 2009) Especially small and middle
OEUAA A1 OAOPOEOGAO j3-%560Qq AOA Ii1TOA xEITEITC O EI
relateA Q@ OEAT 3 - %6 O Hiksth-KieibsEnfatd cAldadudd (Zn@6Bdo argue that
innovativeness of an industry cannot be measured by R&D intensity alone and should be based
on a group of diverse indicators. Enzing (2009) focusses on the Dutch food arel/brage
industry and describes that the innovation process in the sector (in The Netherlands as well as
other countries) has changed over the last decades from a productiatriven industry towards a
market-driven industry. This means that the incorporationof consumer interest has become
increasingly important.
Focusing on the consumer end of the value chailiterature indicates that that socio-
demographic variables (age, gender, etc.) only have a weak predictive power with regard to the
adoption of newproducts.4 EA AEODPT OEOEI 1T O O0U TAx POI ABGAOO |
consistent predictor of innovating behavior by consumergBarrena-Figueroa & GarciaLopez
de-Meneses, 2013)In generalmore consumersof food products tend to beconservative than
innovative (Capitanio, Coppola, & Pascucci, 200®)utra de Barcellos and colleague@009)
found that the degree of innovativeness of food product consumers gartly be explained in
terms of cultural influences (i.e. living situation, buying and preparing customsY.hese findings
Ei bl EAAOA OEAO OOEA Ai 1 OO0 AO6 A Awiihihthe vAldle OACAOAAA
production chain and should be addressed a&ordingly.

The third process associated with théE | A A1 Al Adte©f afotio® EAEBAE EO OEA O,
speed with which an innovation is adopted by the members of a social systeRogers (2003)

found that when the number of individuals adopting a ne idea is plotted on a cumulative
frequency basis over time the resulting distribution becomes an-Shaped curve. Coleman, Katz
and Mezel found the same type of distributiofiGreenhalgh et al.2005). In section 2.5 criticism
regarding this curve will be aldressed. In this section the degree of adoption of mild

preservation technologies will be addressed for the purpose of providing the context necessary
for placing the development of the technologies in a relevant perspectivAmong novel

processing alterratives to thermal processing, higkpressure processing (HPP) pasteurization

has been adopted at the fastest rate as reflected by the number of units installddljica-Paz et

al., 2011) Amercan HPP equipment producer Avure desies that early adopters ofHPP are
expanding their businesgSpinner, 2014)and one can tentatively speak about early majority
already emerging in the U.S. According to a study by Research and Markg@&13) the HPP
products market was dominated by North America in 2012. The HPP products market value has
increased from 2011 to 2012 and is projected to reach about $14 million by 201Bor PEF
equipment the market is much smallerHowever the survey by Jermann and collegs (2010)
indicates that for Europe PEF is seen as an emerging technology expected to be important in the
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coming five years. Outside of Europe PEF is not considered to be a commercially important
technology in the near future.

2.3 The Innovation

InnovatET 1 EO AAZET AA AU 21 cAOO AOG OAT EAAAh DPOAAOGE
ET AEOEAOAT 10 1 O0EAO OTEO T £ AAT DOET 168 #AOOAET A
AAT POETI 18 4EAOA AOPAAOO AOA AAilihchkde LoiVOAAEOAA EI

advantage,2. compatibility, 3. complexity, 4. trialability and 5. observability. Each attribute will be
addressed in this section. But first a distinction isnade in the type of innovation.

Innovations can be classified ilypesin in many ways.As mentioned adistinction is
often made between product and process innovationwhich distinguishes between changes in
products or services and changes in the ways they are created or deliverddild preservation
technologies can be class#id as process innovationdn addition, changes can be made in the
context in which the products or services are introduced (position innovation) and in the
underlying mental models which frame what an organization does (paradigm innovation(Jridd,
Bessant, & Pavitt, 2005)Another important dimension to innovation is the degree of novelty
involved, moving from incremental innovation (improvement of what is already being done) to
radical or disruptive innovation. Christensen(1997) ET O OT AOAAA OEA OAOI
indicating the technologies which bring very different market value propositions to the market
than what previously had been available. The disruptive nature of these inn@ations generally
do not present a rational choice to existing companies, since consumers do not ask for these
radically new products or services. Mild preservation technologiesan be consideredlisruptive
in nature since they require a different production approach and propose products which do not
fit the current market for fresh or preserved products.The specific attributes of mild
preservation technologies will now be addressed.

Therelative advantageof an innovation is the degree to which it is conidered better than the
idea it overtakes.In the case of mildpreservation technologies the original idea which they aim
to overtake is the conventional pasteurization method of thermal processing (heatingyhermal
processing involvesthe subjection of fad to temperatures between 60°C and 100°C for a few
seconds to minuteqJay, Loessner, & Golden, 2005)hermal processing technologies have a
well-established reliability and efficacy(Mujica-Paz, et al., 2011)An advantage ¢ mild
preservation technologies as compared to thermal processing is the higher retention of
nutrients and functional compounds EscobedoeAvellaneda, et al., 2011; Paganand & Mafias,
2006). HPP and PEF technologies are capable of extending the shelfliféoodstuffs while
retaining qualities resembling the fresh product (Sonne et al., 2012). For producing firms an
advantage can be the extended possibilities for (time consuming) distribution of products with
fresh quality properties. A disadvantage of thestechnologies compared to the conventional
method are the high investment costs (Jermann et al., 201%). general the relative advantage is
further diminished because the pasteurization technology within dirm is often not yet written
off, adopting theinnovation then results in secalled sunk costslt should be noted that the
relative advantages of nutriert retention of mild preservation technologies over pasteurization
are mostly relevant for products without a heating or cooking step inherent to itproduction
process. When products are heated before consumption the relative advantage is diminished.
Another threat to the relative advantage of these techrogies is competition of similarproducts.
The relative advantage of the technology is much mordsible when it leads to a producthat
cannot be achieved by the use ahother method.While products treated with mild preservation

(@]
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technologies possess botljuality properties resembling the raw product and a longer shelflife
the consumer still has a lboice between similar products. Especially in the Western European
context the consumer has the possibilitypf choosinga fresh product (i.e.orange juice) of which
the consumer expects a short shelflifeQ the consumer can choosea thermally pasteurized
product of which he or sheexpects a different tastewnhile the shelflife is considerably longer
(Franken, personal comnunication, 27th January 2018. It is thus also a question of recognition
by the consumer of the relative advantage proposed by the tecbiogy.

Compatibility refers to the degree in which an innovation is consistent with existing norms and
values. Here a distinction can be made between the compaitity of the novel preservation
technologies with the existing norms and values and compatiity on a more practical level
related to the production process. Firstly, the compatibility with norms and valuess discussed
Generallyinvestigations regarding consumer perceptions of mild preservation technologies
indicate that (especially) HPP and BF do not elicit much concern by consumer@-rewer, et al.,
2011; Sonne et al., 2012; Nielsen et al., 2009; Butz et al., 2003; Jermann et al., 2015; Olsen,
Grunert, & Sonne, 2010)
The most prevailing norm concerning novel food products can be considerdédod safety,
which is made explicit in legal documentgEuropean Commission, 2015; FDA, 2015)his can be
considereda norm which resonates through (the Western) society as a whole, encongsing
actors within and outsidethe valuechain.HPP and PEF teclologies are specifically designed to
EAAD OZAOAOES AT ACOOAEOS OAEA A1 O 111 CAO PAOEI AO
FDA and the European CommissiofBalasubramaniam, MartinezMonteagudo, & Gupta, 2015;
Eisenbrand, 2005) PEF is still nore in a development stage and needs to prove it is capable of
reaching therequired standards of the FDAwhile in Europe PEF treated products are judged on
food safety on a caséy-case basis
The mild preservation technologies generally resonate with psitive valuesfor
consumers Sonne and colleagues (2012) conducted laddering interviews with consumers in
Northern and Eastern Europe. A meansnd approach was taken to examine how product
attributes and their valence are mentally linked to perceived coreqjuences and ultimately to
values. With regard to HPP many attributes relating to health were associated with the product
(i.e. high vitamin content). Health was linked with personal values as family welleing,
improved quality of life, better work performance and to feel good about onesdNielsen et al.,
2009; Douglas Sorenson, 208 4 EA AOOOEAOOA 1T £ OOAOOA BOAOAOOA
and pleasure in life andhe technology was perceived to be environmentally friendlywhich
linked to the value of caring for nature. An additional value associated with HPP technology is
01 AOOOAT T AOOGS j . EAI OAT AO Al 8h ¢mmwgs &I O OEA 09
with regard to health and environmentally friendliness. However, where HPRsiassociated with
only positive attributes, OEA DPEAOOOA EO 11 OA 1 OAT AAA A1 O 0%&8 -
Al AAOOEAEOUG AT A OOT ETT x1 1 AcOgdrmidonségdehchsfddl OT AAOC
physical health.
An interesting finding of the sudy is that the same perceived attributes emphasize
different values in different cultures.In the case of HPP the technology itself was associated with
the value security in Eastern European countries, while the technology in Northern Europe was
perceivedas unknown and therefore perceived as negatively influencing the value of healthy life.
The finding that geographical and cultural differences influence the vaéis attached to mild
preservation technologies is supported by of Nielsen et al. (2009) and Buet al. (2002).
The research by Sonne et 42012), Nielsen et al. (2009) and Butz et a(2002) focuses
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on the personal values attached to the attributes of products treateditth novel mild

preservation technologies.Olsen, Grunert, & Sonn€010) show that values ona more abstract

level too have an influence on the consumer acceptation of these technologies. Theyiewed a

selection of empirical work (2003¢ mp @ 11 AT 1T OO0 iofAHdPROamd PEi&keRtddD OAT A A
products. Their review indicates that themechanisms at play in attitude formation towards HPP

and PEF are the same mechanisms which are associated with attitude formation towards new
technologies in general. These processes can be considered bottapy top-down or evaluative.

Bottom-up processegefer to the formation of attitudes based on perceived benefits and risks

associated with use, these are the type of processes investigated by Sonne et al. (2012), Butz et

al. (2002) and Nielsen et al. (2009) Top-down attitude formation is based on highe level values

and believes. Negativénfluencers of importance appeareddi AA OCAT AOAT OAADPOEOE
TAx OAAET T 11 CEAO8 AT A OI AAE 1T £ 606006 EI AT A DPOI
who generally have a positive association with innaations. Olsen and colleagues (2010) found

that personal values of consumers explain which benefits inlfuence them most (i.e. hedonic

consumers emphasize taste)t should be noted that these studies only reflect consumer

judgement when they are familiar wth the mild preservation technology and not that of the

whole population.

Secondly, the practical compatibility. At this point HPP and PEF technologies differ due to
the difference in the described hardwargsee section3) properties. This aspect is thugmainly
relevant to food manufacturers.HPP is a batch process and products are treated when they are
already in their final packaging, the type of packaging needs to be appropriate (thus compatible)
for high pressure treatment(Balasubramaniam, MartinezMonteagudo, & Gupta, 2015)This
means that HPP machinery can be added as an eoidline process step and the existing
production line does not need to be altered. However, in the case of pumpable fodks
production processes ae often continuous, and this means that logistics need to be adapted to
the processing step of HPP. PEF on the other hand is usually operated in a continuous process
system. This is considered an advantage since it lowers costs per liter prodyBtaso & Heinz,
2006), nevertheless it means that the PEF processing step needs to be integrated in the existing
production line in a more drastic manner.

In general the mild preservation technologies can thus be consideredmpatible with
consumer valuesFor the production side of the value chain the practical compatibility is more
relevant. With regard to other actors in the innovation ecosystem as governmental institutions
or retail and wholesale actors no literature is available. Theurrent research aims to provide a
holistic overview, taking into account also the actors which have not hitherto been addressed in
literature.

The perceived innovation attribute ofcomplexityrefers to the perceived level of difficulty of
understanding the idea and usage. Both HPP and PEF technologies rely on rather complex
mechanisms. Consumer perceptions of a technology matter for the development of innovation.
Legislators, retailers and manufacturers listen to consumers even when their judgements are
not based on technical understanding of the subject matt€Olsen, Grunert, & Sonne, 2010As
for technologies in general, consumers of HPP and P&€ated products are inclined to be more
positive towards technologies they umlerstand (Lampila & Lahteenmaki, 2007) The importance
of understanding the complexity of the technology is illustrated by the findings of Sonné al.
(2012), which indicate that the perceivedunknown method leads to uncertairy of achievinga
healthy life in Northern European consumers (Sonne et al. 2012). Research indicates that the
aforementioned bottom-up attitude formation is based on knowledge of the product, when this
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knowledge lacks it is more probable that topdown attitude formation is engaged (Nielsen et al.,
2009; Olsen, Grunert & Sonne, 2010). Several articles on consumer acceptance suggest that
scientists and manufacturers need to educate the consumer and explain the technology in order
to enhance consumer acceptare (Sonne et al., 2012; Nielsen et al., 2009; Olsen, Grunert &
Sonne, 2010; Deliza et al., 2005). In this respect it is important to note that expert views of what
is important for the acceptance of a new food technology may not resemble that of the public
view. Therefore it is important that in deciding what to communicate to consumers one must not
rely solely on experts(Frewer, Scholderer, & Bredahl, 2003)In addition consumer concerns are
not only based on cognitive evalation, theemotional dimensiontoo can have significant effects
on consumer acceptancéRonteltap, Trijp, Renes, & Frewer, 2007)A mere technical explanation
to reduce the perceived compxity of novel mild preservation technologies is thus not enough.
With regard to food manufacturers the focus might be more on the complexity of usage of the
technology.Their choices for adoption of a technology are generally strategic in natu(&nzing,
2009) and the emotional aspect is less important as compared to consumers.

Trialability is the ease with which an innovation can be experimented with on a limited basis. In
general the trialability of HPP and PEF is very low. The equipment of both technologiesjuire
considerable investments and especially PEF machinery is not yet widely availab®esurvey by
Jermann and colleagues (2015) under professionals in the food industry indicated that these
high investment costs are considered a barrier to innovatioriThe importance of trialability is
reflected by the statement of a representative of an American producer of HPP machingrh® 4
growth in HPP market is partly due to the increased availability of HPP materials for all types of
producers by means of HPPtbl ET C O A O O E(Bphinet, Z2004% Toliir Sedvices allow
producers to treat their products while there is no need to purchase a whole HPP system for
own usage. The testing ground of the Dutch province Gelderlands addresggability by
supplying subsidies reducing tolling costs for first tests. This means producers can test the
effects of HPP or PEF on their own product against a relatively low price.

With regard to the consumer trialability is an issue of importance tm. Olsen and
colleagues(2010) found that product tasting positively affected consumer evaluations of HPP
and PEF treated products. Distinctions consumers made while considering verbal information
disappeared when produts were tasted. Not much research has been published on attitude
formation by evaluative conditioning, but the findings by Olsen, Grunert and Sonne indicate that
trialability may influence not only producer but also consumer evaluations.

Finally the obsewability, observability is the degree to which the results of an innovation are
visible to others. The observability of novel mildoreservation technologies as the other aspects

of the diffusion processgcan be judgedon different levels. Onds the consumer level. Products
treated with HPP or PEF do not bear visual signs of the treatment. Consumers can only be aware
of the treatment in case it has been stated on tHabel of thepackage or informaion is provided

in other ways.On the level of producers isibility too is an issue. The survey by Jermann et al.,
(2015) investigated the expected commercial importance of several emerging food technologies
as perceived by professionals from the industry. HPP was the main anticipated technique in
Europe as wellas in North America. PEF was expected to be of more importance in Europe than
in North America. Especially in the Netherlands PEF is more populair than average. One possible
explanation for the finding that PEF is considered a relevant upcoming technologwly in the
Netherlands and not beyond is that The Netherlands is the only country with a commercial PEF
installation and is thus more visible (Jermann et al., 2015).
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Thus the relative advantage, compatibility, trialability and observability are positivey associated
with a high rate of adoption, while an increase in perceived complexity leads to a decrease in the
speed with which innovations are expected to be adopted.

2.4 Communication Channels

The element of Communication Channels originally emphagid the divide between mass
communication channels and interpersonal channels (referring to facto-face information
exchangg. Rogerg2003) argues thatinnovators and early adopters can best be reached via
interpersonal communication channels whereas majority type adopters respond well to mas

media channelsIn recent years however, the importance ofthesd A1 1 AA OxAA ¢8mnmd EA
new and interesting dynamics. Web 2.0 focusses on the internet as a platform fordnhation
AAEAT CA OOAE AO OOI AEAT 1 AAEA3OwmEiy20050WHeAT CA T £

media research on social media has increased dramatica(flermida, 2013), surprisingly little
research has been published on if and how it influences diffusion and adoption of innovation.

Ronteltap and collegues (2007) stress that communication around novel technolodpased food
innovations should be aimed at linking distal determinants (innovabn features) to proximal
deterimants (consumer perceptions).Issues of importance therein are trust in information and
in the source of communication. The research of Ronteltap has focussedoomsumer
acceptance. Om different level alsocommunication between other units of adoptionwithin the
social system are relevanand will be investigated in this research.

2.5 Limitations of the theory
Important shortcomings assodated with diffusion research arethe pro-innovation bias, the
individual blame biasand over-simplicity .

The pro-innovation bias is the notion that innovation should be diffused and adopted by
all members of a social system and as rapidly as possilfiRogers, 2003) This bias has two
aspects, one being theasearch focus on successful innovations rather than rejected innovations,
the other being of a more ethical nature. The ethical concerns are related to the idea that each
member of a system must adopt the innovation, regardless of the wants, needs and itgabf
these members. The bias is often assumed or implied and therefore often unrecognized. Rogers
(2003) proposes several ideas to overcome this bias. With regard to tiséudy of successful
innovations one should carefully consider the innovation undernivestigation and could choose
to gather data during the diffusion process instead of the more conventional method of data
gathering after the diffusion process has completed. The ment research takes this former
approach. With regard to the ethical conams associated with the preinnovation bias proposed
solutions are the explicit acknowledgement that rejection occurs and to increase understanding
of motivations for this rejection (or adoption). This ethical concern is relevant in this particular
research where the testing ground for mildpreservation technologies is specifically aimed at
promoting these techrologies. Specific care wakaken in examining the motiations of the
relevant actors.

Another bias associated with this line of research is the indidual-blame biasandis
connected to the tendency of holding individuals responsible for their problems rather than the
system. This hampers understanding of diffusion. Suggestions to overcome this bias is by
incorporating an extensive exploratory phasen the research and guard against directly
AAAAPOET ¢ OEA AEAT CA ACAT AEAOGSG AAEET EOEIT O 1T £ AE
of individual-blame (Rogers, 2003) The current research aims to depart from a thoragh
investigation of the social system relevant to the market introduction of mild preservation
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technologies and from therean appropriate problem definition and research questiorhave been
constructed.

A more systematic criticism is that diffusion modelsre over simplistic andfail to
acknowledge the way innovation influences the process of diffusion itsglErven et al., 2012)
Innovation does not simply diffuse but changes the way of diffusing in the process. This criticism
cannot be overlooked. Even thugh the Scurve is not of direct interest to the current research it
should be acknowledged that diffusion of innovation is complex in a way that is natidressed
by a simple model or framework. Efforts have been made l®gveralauthors to design a
framework that allows for these dynamics. An example is thilulti -Level Perspective (MLP)
(Erven et al., 2012) While this framewaork allows for a more dynamic perspectivghe broad
scope focussed on technological transitions makes it less suitable to the curteéasearch. In
addition the MLP is considered to have more explanatory power than the diffusion of innovation
in retrospective, for innovation processes in action the situation is mcomplex and
unpredictable. Thereforethe Diffusion of Innovation model(Rogers, 2003)will be taken as a
theoretical basis not as a fully explanatory frameworkbut as a guidance and starting point for
the description of the diffusion of novel mild preservation technologies. In the remainder of th
introduction the current literature will be reviewed and the objectives of the research will be
formulated.

3. Mild preservation technologies
According to Rogers (2003) a technology usually has two components; a hardware aspect and a
software aspect. he hardware aspect being the physical object (in this research either a HPP or

0%& ADPDPI EAT AAQ AT A OEA O £#OxAOA OEA ET &I Oi AOGET 1

used).) OEAO AOOET OO0 Al O OOOAOO OEA OBvarise@tdsitdd A
the embeddedness of the technology, and concerns both organizational and institutional
conditions (Nederlof, Roling, & Huis, 2007)These aspects are related to the technology itself,
whereasthe product originating from the technology can be considered an object on its own.

This part is concerned with the hardware aspects of milghreservation technologies.

Mild preservation

Conventionalpreservation technigues, like pasteurisation, have certain disadvantas. These
processing techniques are unable to keep the characteristics of the product close to that of the
raw material, which means that quality attributes as colour, flavour, nutritional value and

T £ O

sensory properties are diminished(Olsen, Grunert, & Sonne, 2018) 3 ET AA OEA pwynd O |

processing technologies based on high tech advances started to emeimgerder to address these

issues(Jermann etal.20158 * AOI AT1T AT A AT 11 AACOAO j¢mpuvq EAAI

technologies; high pressure processing, pulsed electric fields, ultraviolet light, microwave
EAAOET ¢ch OAAEAOQOEITh ET Z#OAOAA EAAOEIT Ch T EI EA
cold plasma and electrolysed waterSince high pressure processin(HPP) and pulsed electric
fields (PEF) are considerably more important in the European conteyd division is made

between HPP, PEF and other upcoming technologies.

3.1 HPP

High pressure preservatia is also known asigh hydrostatic pressure processing b
pascalisationand involves the use of pressures between 1039800 MPa High pressure
treatment of foodstuffs inactivates pathogenic and spoilage bacterighile low molecular

EAAC
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constituents such as vitamins, colours and flavourigsremain largely unaffected(Torres &
Velazquez, 2005; Eisenbrand, 200M0jica-Pa et al, 2011; Balasubramaniam, Martinez
Monteagudo, & Gupta, 2015)

3.1.1.Basic principles

Pressure is a basic thermodynamic variabl®uring HPP the effects of temperature cannot be

separated from he effects of pressure. Thermal effects during pressure treatment can thus

cause volume and energy changes. However, pressure primarily affects the volume of the

product being processedBalasubramaniam, MartinezMonteagudo, & Gpta, 2015).

Balasubramaniam and colleagues (2015) describe thmasic principles governing HPP, the

EOT OOAOEA DPOET AEDPI A AT A 1A AEAOAI EAOOS6 DPOET AEDPI A
Isostatic principle This principle presumesthat the uniform application of pressure acts

equally in all directions. The efficacy of the treatment is thus independent of the shape and size

of the product. This has facilitated the scaleip of experimental findings to commercial

production (Torres & Velazquez2005). The isostatic principle helps to explain why nonporous

foods with high-moisture content are not damaged macroscopically by pressure treatment,

because the effects of pressure are immediate and homogeneously distributed throughout the

product.
LA #EAOQCAI EAOCOBADPDAEDEEDT A OEA AEEAEAAAU 1T £ DOAC

principle (Eisenbrand, 2005) It states that reactions, conformational alterations or phase

changes which are associated with volume reduction are enhanced by pressure. Thus, pressure

shifts the system to that of the lowest volume.

Pressure treatment is able to inactivate enzymeas well as microorganisms. Enzymes carause
degradation of quality and nutritional value. The inactivation 6enzymes is caused by the
alteration of the structure of the enzyme due to pressure. Howevehe effects of pressure vary
greatly per enzyme and influencing factor¢§Mujica-Paz et al., 2011)

For the inactivation of microorganisms adistinction is made ketween vegetative cells
and bacterial sporesin the case of vegetative cell$1PP is able to interrupt cellular functions
necessary for reproduction and survivalPressurecausesextensive solute lossdamagesto
microbial membranes protein denaturation and inactivation of key enzymes. Gram negative
bacteria are more susceptible to pressure treatment than Gram positive bacteria due to the
rigidity of Gram positive cell walls(Mujica-Paz et al., 2011)Also the physiological condition
temperature and growth stageof the microorganism affecttheir behaviour under pressure.
Inactivation of microorganisms is relevant with regard to food safety and quality of the food
product. Microorganisms that pose a threat to food safety are smlled pathogens. Significan
reductions in pathogens includingSalmonella typhimurium, Salmonella enteritidis, Lysteria
monocytogenes, Staphylococcus aureusl Vibrio parahaemolyticuscan be achieved by HPP
(Torres & Velazquez, 2005)Spoilage organismsare not directly harmful to the safety of the
product, but have an influence on the quality of the foodstuff/egetative spoilage organisms can
be inactivated by high pressure treatmen{Balasubramaniam, MartinezMonteagudo, & @pta,
2015).

The inactivation of spores by(industrially relevant) pressure alone is not possible
(Mujica-Paz., 2011)Currently the outgrowth of bacterial spores in HPP treated products is
retained by refrigeration, reduced water activityand/or low pH.However, a pressure treatment
combined with high temperatures can be effective fothe inactivation of spores. Unfortunately it
cannot be assumed that the most heat resistant spore is also the most resistant to pressure.
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Research is therefore perforned to determine the kinetics ofspore inactivation for various high
pressure high temperature conditions A high pressure high temperature process where
pressure is used for rapid increase and decrease femperature is approved by the FDAThis
process is cdkd pressure assisted thermal processing (PATR) pressure assisted thermal
sterilization (PATS).

3.1.2. Equipment
HPP is typically employed in a batch process, although segontinuous equipment is also
available. Main components of HPP equipment af&ing, 2011);

pressure vessel (thickwall cylinder),

two end closures to cover the cylindrical pressure vessel,

yoke (structure for restraining end closures while under pressure),
high pressure pump and intensifier for generatingarget pressures,
process control and instrumentation,

handling system for loading and removing the product,

o0k wbdPRE

Figure3. HPP equipment. Left: izontal equipment by AvureRght: Large volume equipment by Hiperbaric

In high-pressure systems manyomponents are inevitably subjectedo high stress.This has
consequences for the type of materials appropriate for usage in these systems. Ting (2011)
writes that materials should not only be strong (in order to prevent metal fatigue riated
damage) but also resistant to cracking. Another important factor in choice of materials is
resistance to wearbetween different moving partsand susceptibility to corrosion.

The first component, the pressure vessekan be constructed conform threeommon
ApPpOT AAEAON A OETCI A & OCAA iIT1T1T1EOEEA AEAI AAOh
other to form a multiwall chamberand a stainless steel core tube compressed by a wire winding
(Ting, 2011). A monolithic chanber is the simplest to make, however the latter two approaches
can be considered more safe. Multilayer or wir@vound vessels have a leakefore-break
construction, thus the moment a crack forms in the inner layer of the vessel this does not lead to
an exgosion into the workplace.

The closures to cover the vessel need to be able to open and close quickly for loading
purposes. When the diameter or processing pressure is largesecondary structure is required
to carry the closure loads. This structure typially is an external frame or yoke.

In order to reach the processing pressure an external pumintensifier system is required. In
these systems an electric motor drives a lower pressure pump to compress the hydraulic fluid
that drives the intensifier which compresses the pressurdransmitting fluid entering the vessel.
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The pressuretransmitting fluid is generally water with equipment protecting additives
(Balasubramaniam, MartinezMonteagudo, & Gupta, 2015(MUjica-Paz et al., 811). For
example, if the ratio of the area of the large piston to the small piston is 20:1, then 34 MPa (4,900
psi) on the large piston becomes 680 MPa (98,600 psi) on the small pistffing, 2011). The
ET OAT OE £AAx:OO00DA EWUAOAOI EA KOEA OF AOEOA A 1 AOCGA
connected to a small diameter piston, which delivers the high pressure water to the vessel.
While original HPP equipment units were placed verticallythe trend is now to supply horizontal
units, mostly because of practical reasons related to the loading and unloading of products
(Mujica-Paz et al., 2011)
Semicontinuous systems for processing pumpable foods use two or more pressure
OAOOAT © AT 1 OAETET ¢ A EOMATIng 20A1D Fhe GssBIEate@dnhecte®] O AT |
such that when one vessel discharges the product, the second system pressurizes, while the
third vessel is loaded with the food sample. Thus, a continuous output is maintained.

3.1.3Process

For a batch processtie food product to be treated needs to be packaged in flexible, high barrier
package(Balasubramaniam, MartinezMonteagudo, & Gupta, 2015)Vacuum packaging is
preferred since the presence of headspace (particularly oxygen) caalversely affect product
quality at high pressure conditions. In addition it takes more effort to compress air than water,
resulting in longer pressurisation time and higher processing costéiUjica-Paz et al., 2011)

The HPP process consists of seversteps. First the product is loaded into the sample
loading basket, which is then loaded into the pressure vessel. Then the remaining volume of the
DOAOOOOA OAOGOGAT EO A1 1 AA xEOE DOAOOOOAth® OAT OI E O
sample is pressirized to a target pressure(this is the comeup time, commercial equipment may
have a comeup time of 2 minutes in order to reach 600 MPa)Then, samples are processed for
the desiredtime typically under isobaric conditions, this is called the holding the. After
processing, the samples are depressurizedabk to atmospheric pressure Most of the
commercialscale high pressure equipment has shofk30 seconds decompression times The
treatment time is the sum of the loading, comaip, holding, and decompresiontimes
(Balasubramaniam, MartinezMonteagudo, & Gupta, 2015)

3.1.4 Applications
Pressure treatment can be used for a variety of food processing applicatio®alasubramaniam
and colleagues (2015) describe the followingurrent and future applications;

Pasteurization As mentioned before high pressures (46800MPa) on chilled or ambient
temperatures can be used for the pasteurization of foodstuffs. Pasteurization processes do not
eliminate spores and treated products shold thus be cooledExamples of products fit for HPP
treatment are fruit juice and meat productsMany of these products are already on the market.
Unlike thermal pasteurization the use of pressure may not inactivate (all) enzymes.

Pressure assisted therah processing PATRis a sterilization technology that involves the
preheating of food materials to approximately 7390LL, followed by the application of high
pressure up to approximately 500 to 600 MPa at a target process temperature (8D20(L) over
short durations (3z10 minutes). The technique has a shorter processing time than conventional
methods as canning. In additio studies suggest that PATP is able to preserve the activity of
bioactive compounds. CurrentiyPATP equipment is mainly limied to laboratory and pilot scale
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Pressure Ohmic Thermal Sterilization,dh pressure freezing and thawindiigh pressure
homogerizationandA AT OA b ETA€3d\novel/applications of high pressure are still in a very
early stage of development, but have promising advantages. Other unigue applications of high
pressure can be the enhanced ease of oyster shucking or increased shreddabilitgluéddar
cheeseg(Torres & Velazquez, 2005)

3.1.5.Regulation

Before high pressure treated foodstuffs can be introduced into the European Union's (EU)
market it needs to be determined, whethethey fall within the scope ofReguation (EC) No
258/97 on Novel Foods and Novel Foodhgredients (Eisenbrand, 2005) A novel foodstuff is
defined by the regulation as'foods and food ingredients to which has been applied a production
process not currently used where that process gives rise to significant changes in the
composition or structure of the foods or food ingredients which affect their nutritional value,
metabolism or level of undesirable substances.'t is thus not the technology that should be
approved, but the product treated with this technology. In 2001 theompetent authorities of the
ECMember States agreed that the national authorities should decide on the legal status of high
pressure treated foodstuffs based on appropriate data provided byne manufacturer. If the
competent authority judges that the product is not considered novel within the scope of
Regulation (EC) No 258/97and can thus be marketed without approval, the Commission and
the other Member States should be informed accordingly.

The working plan of the Food and Veterinary Office of the European Commission
indicates thata project is planned to get an overview of the use of HPP in the European food
industry and state controls upon the technology and to determine the extent to wti current
legislation provides a basis for effective official controls on the use of high pressure processing
(European Union, 2014) For the American market the Food and Drug Administration (FDA)
approved the application of hgh pressure to a preheated sample for commercial sterilization of
low-acid foodsin 2009 (Balasubramaniam, MartinezMonteagudo, & Gupta, 2015)n 2003, the
FSIS issued a lettepf-no-objection (LNO) for the use of HPP as afffective postpackaged
intervention method in controlling L. monocytogenem ready-to-eat meat and poultry products.

High pressure treated products arenot specifically referred to in current European food
labelling legislation. However, it is currentlyan area of specific interest to the European
Commission, the Food and Veterinary Office and the Standing Committee on Plants, Animals,
Food and FeedDSFM, 2015)In the United States interest is taken in the type of claims thaan
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under debate(Watson, 2014).

3.1.6.Differences conventiongireservation methods

The most common food processing tectique for preservation is thermal processingAs
described above hermal processing involvesthe subjection of food to temperatures between
60°C and 100°C for a few seconds to minutgday, Loessner, & Golden, 2005)jhermal
processing technologies have a wedistablished reliability and efficacy(Mujica-Paz et al., 2011)
The availability, costs and effectiveness of thermal processing can explain why it remains the
dominant method for food preservation.In general a distinctionis made between pasteurizing
temperatures, which indicates the destruction of all pathogens, and sterilizing temperatures
which indicatesthe destruction of all viable organismqJay, Loessner, & Golden, 2008)/hile
theseterms were originally based on heat treatmentthe definition of pasteurization has been
extended to include HPP and other pathogen destroying technologiéBarbosaCanovas &

O&EOR
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Juliano, 2008) As mentioned above PATP technologiesio have sterilizing effects.

An advantage of high pressure treatments as compared to thermal processing is the
higher retention of nutrients and functional compounds (including no changes to antixidant
capacity) (EscobedoAvellaneda et al., 2011)The main barriers to the adoption of new
preservation technologiesas mentioned by professionals from the food industryare high
investment costs and insufficient regulation(Jermann et al., 2015)HPP has thus several
advantages over thermal processing buthe novel technology is also associated with high
investment costs.

3.1.7.Costs

Costs are an important aspect in the consideration of adopting a new technology. As with any
new (and thus smallscale) technology initial costs are highMujica-Paz et al. (911) describe a
60% reduction in the equipment cost to process one liter per hour over ten years. The reduction
can be explained by the ability to design larger units with a tenfold increase in vessel capacity
and commercial competition between suppliersCommercial HPP units cost US$ 3.5 million
depending upon capacity and automation level. The specific impact on product cost for HPP
applications depends on multiple factors: (1) plant operation schedule (two shifts, 300 days per
year is recommended); @) pressure come up time (investing in multiple pressure intensifiers
reduces it); (3) holding time (3 min desirable maximum for commercial viability); (4) vessel
filling ratio (50% minimum recommended, improved by packaging design modifications); (5)
product handling time (automatic loading/unloading recommended when feasible); and (6)
equipment downtime (minimized by personnel training and maintaining an ample supply of
spare parts) (MujicaPaz et al., (2011).

3.2 PEF

Pulsed Electric Fields (PEFp another relatively novel technology which is used as a nen
thermal method of food preservation It uses short pulses of electricity tanactivate
microorganisms, therebyreducing detrimental changes to food quality attributes associated
with thermal processing. PEF thusenables the inactivation of foodborne pathogens and spoilage
bacteria(Mohamed & Eissa, 2012; Raso & Heinz, 200@)EF technology is suitable for liquid and
other pumpable food products and has been most widely applied fouit juices. Other products
investigated for PEF effects areilk, liquid egg, and brine solutions. In addition to preservation
the technique is also used for other purposefRaso & Heinz, 2006)which will be discussed later
in this section.

3.2.1.Basic principles
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kV/cm) for cell membrane disruption, where induced electric fields perforate microbial

membranes by electroporation, a biotechnology processsed to promote bacterial DNA

ET OA O ARaAd &GH&iBz, 2006)The technology is based on pulsing power, delivered to a

product placed between two electrodes. The product is subjected to a force per unit charge,

which is responsible for the cell membrane breakdown in microorganism¢gBenz &

Zimmermann, 1980). Factors contributing to the effectiveness of PEF can be grouped as

technical, biological and media factors.

Technological factors@lectrical field intensitydis considered the most important factor
with regard to microbiological inactivation (Raso & Heinz, 2006) The electrical field concept
explains the electrical field force acting between two charge$he eledrical potential difference
between voltage across two points, separated by a nexonductive material, results in the
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generation of an electric field between these points.he electrical intensity of this fieldis

proportional to the difference in potential and (inversely) to the distance between the points

(Raso & Heinz, 2006)Another technologicd AAAOI O EO OEA OOOAAOI AT O OE
time during which a foodstuff is subjected to the field strength. The treatamt time is the

number of pulses times the pulse width{Raso & Heinz, 2006)Lastly, a technological factor with

significant effect on the effectiveness of microorganism reduction is the temperature at the start

of the treatment, temperature demonstrates a synergistic effect in combination with electrical

treatments (Raso & Heinz, 2006)

Biological factors:These factors include the individual characteristics of target
microorganisms and their physiobgical and growth stategRaso & Heinz, 2006)In general
Gramnegative bacterial cells are more susceptible to PEF treatment than @rgositive bacteria
or yeasts. Microbial cells are more sensitive in the log phase of growthan in the stationary
phase. As with high pressuregPEF treatment tog has more effect on egetative cells are than
spores(Jay, Loessner, & Golden, 2005 ensibility to PEF treatment seems to be related to cell
size. The largr the cell the larger the possible induced membrane potential and thus the lower
the resistance to PEF treatmentPaganand & Mafias, 2006)it is believed that the relatively high
cell size of yeasts is responsible for theirigh sensibility to PEF treatments.

Media factors Media factors refer to the aspects of the foodstuff itself on the effectivity of
PEF treatments. Physical and chemical properties of food have a strong influence on microbial
inactivation (Raso & Heinz, 2006) Examples of factors intrinsic to the media are conductivity,
resistivity, dielectric properties, ionic strength, pH, and compositionConstituents of foodstuffs
as fats and proteins can have protective properties for micraganisms, while acid conditions
have a negative effect on repair mechanisms and therefore enhance the effectiveness of PEF
treatments.

The basis of PEF applications in the food industiyEF isthe ability to cause temporal or
permanent (depending on the ntensity) permeabilization of cell membranes(Paganand &
Mafias, 2006) The permeabilization of a cell membrane can be induced by an electric field,
which causes an electric potetial across the membrane. ie emerged electric ptential then
causes an electrostatic charge separation in the cell membrane based on the dipole nature of the
membrane molecules. When the membrane potential surpasses ad¢bhold value of
approximately 1 V the repulsion between charged molecules causesdhformation of openings
(pores) in the membrane(Zhang, BarbosaCanovas, & Swanson, 1995The membrane damage
induced by PEF treatment can lead to ddysis and thereby inactivation ofmicroorganisms.
According toPaganand &Mafias (2006) damage to the cell membrane has proven to be one of
the critical effects of PEF treatment leading to cell death of microorganisms, however, other
phenomena associated with changes in membrane functions or chemical stresses cannot be
discarded.

The aim of PEF technology to extend shelf life and preserve nutrients necessitates an
investigation of its effects on enzymes and food constituentMafias and Vercet (2006yeviewed
the then available literature on these effects. The authors concludéidat PEF exerts a small
impact, if any, on protein stability, fat globules distribution, vitamin content, colour, flavour,
general appearance, and most of the quality parameters of milk, juices, egg products, and some
other foods. The literature on the mehanisms of enzyme inactivation remains contradictory and
inconclusive.
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3.2.2. Equipment

Pulsed electric field generation requires a pulsed power supply and a treatment chamb@ay,
Loessner, & Golden, 2005; Toepfl, Heinz, & Knorr, 2005; Raso & Heinf)&0For the generation
of pulsed electric fields a fast discharge of electrical energy within a short period of time is
needed(Barbosa-Canovas & Altunakar, 2006)This can be accomplished by a pulderming
network (PFN). A PR can be described as an electrical circuit, which consists of one or more
power supplies, switches, capacitors, inductors, resistors and treatment chambers. High voltage
pulses are supplied to the network by a generator at required intensity, shape and diion. The
switching device then needs to discharge the stored energy through the circuitstantaneously.

In the treatment chamber the generated high voltage is applied to the product between a
pair of electrodes(Barbosa-Canoas & Altunakar, 2006) Different treatment chamber designs
have been developed. Most systems are designed for liquid foods which can be pumped through
a tube(Singh & Heldman, 2014) The components used to generate the eleatrfield are
designed to surround the tubeThe part in the system where the electric field is created contains
at least two electrodes, one high voltage and the other at ground level. The product is then
exposed to pulses of voltage between the two elecitles. Several different configurations for
electrode placement and product flow have been developed, examples are parallel plate, coaxial
and collinear (Singh & Heldman, 2014)The geometry of the treatment chamber has decisive
impact on its total resistance and therefore on the cicuit.

3.2.3.Processand applications

A typical PEF treatment is influenced byhe following components; pulse intensity, pulse
number, pulse duration, flow rate and treatment parameters as temperate and pH(Jay,
Loessner, & Golden, 2005A general flowchart of a PEF system is illustrated in figure 3he
main comporents have been described above.

In addition to the main application of our interest (preservation), PEmas other possible
applications within the food industry. The technique can be used for the improvement of
extraction and drying processesthe developmert of new processes and products andiaste
water treatment (Toepfl et al, 2006; Raso & Heinz, 2006 hese appltations will be discussed
here.

PEF treatment can improve the extraction ahmongst othersjuices, oils and sugar. The
disruption of cellular material by pulsed electric fields increases the extraction yields while
significantly lowering the required energy input.

The permeabilization of cell membranes by PEF leads to higher mass transfer rates,
which means that water is transported faster to the product surface. This reduces the time
required for drying and thereby presents a possibility for eergy reduction during the process.
PEF presents an opportunity for the development of new products due to its abilities to cause
tissue softening and texture changes, in addition it presents an opportunity for recovery of
valuable components of byproducts.

In biological wastewater treatment the production of excess sludgés an issue of
importance. PEF can be used to initiate biodegradation and cell lysis (breakdown of cells).
Sludge treated with PEF showed a reduction of biological activity and an incisain organic
matter in the water fraction (Toepfl et al, 2006). Sludge quality seems to stay acceptable despite
the reduction in excess sludge productiofRaso & Heinz, 2006)

Almost all proposed applications of PEF technolgghave the potential advantage of consuming
less energy as compared to conventional methods .
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Figure4. Flow chart of a PEF food processing systsith basic components (Raso & Heinz, 2006).

3.2.4 Regulation

As with HPP treated products, foodstuffs trated with PEF technology need to be assessed if they
fall within the scope of Regulation (EC) No. 258/97 on novel foodstuffés stated the definition

of novel food according to the regulation is "foods and food ingredients to which has been
applied a production process not currently used, where that process gives rise to significant
changes in the composition or structure of the foods or food ingredients which affect their
nutritional value, metabolism or level of undesirable substances". To date no sigo#nt changes
in the composition, structure, nutritional value, metabolism or level of undesirable substances
have been discovered in PEF treated products. Therefore they can be considered to fall outside
the scope of the European regulation and thus no diional safety evaluation is necessary.
Currently no specific regulations for PEF or PEF treated products are available in Europe or the
US, products treated with PEF fall under more general safety regulations.

3.2.5Costs

PEF installations with different purposes have different investmentas well astreatment costs.
The required electric field strength and energy input are much highefior preservation purposes
as compared to disintegration of plant or animal tissue for increased juiaginning. Since FEF
technology is not yet widely available for pasteurization purposes it is difficult to make cost
estimations (Topfl, 2006). Topfl (2006) created an overview of investment costs for
disintegration of fruit mashes andfruit juices preservation which is shown in Figure 6
Investment costs depend orsupplier, pulse modulator typology and components as well as
processing and product parameters.
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Figure5. Estimated costs of investment for PEp@ication (Topfl, 2006) Costs of PEF applicatias celldisintegration and
preservation technique in fruit juice production dependent on production capacity. Cost estimations are based on
experience obtained during designlab and technical scale

3.2.6.0ther relevant technologies

While HPP and PE technologies have already reached thearket there are other novel non
thermal preservation technologies which are still under development. Examples of these
technologies areultraviolet light (UV), microwave heating, radiation, infrared heatingohmic
heating, ozone, power ultrasound, cold plasma and electrolysed watglermannet al,, 2015).

4. Research question

As described in this introduction novel mild preservation techrologies as HPP and PEF have
considerable advantages (prolonged shelf life, higher quality products arah environmentally
friendly process). In addition, food professionals consider these technologies important for
commercial application for liquid foods,meat and seafood prodcts in Europe (Jermann et al.
2015). Consumers seem to perceive PEF as more risky than other technologies, but in general
consumers consider HPP and PEF techniques as acceptalievertheless the adoption of these
technologies is a omplex process. The current research aim® mapthe social system relevant
to the market introduction of mild preservation in a Dutch contextThis research aims to clarify
the processes at work here and centrearound the following question:

What does the innovation diffusion process ofnovel mild preservationstechnologies as HPP and
PEFin the Netherlandslook like?

In order to address the central research question the followinfjve sub questions will be taken
into account

- Which actors are involved n the social systenof adoption of mild preservation
technologies in the Dutch context?

- What role do these actors play in the innovation adoption process?

- How do these actors relate teand communicate with each other?

- What factors influence the innovaton diffusion process and how?

- Can barriers or promotors for adoptionbe identified?
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A characterization of the diffusion process in the specific context of the tesy ground for mild
preservation technologies in Geldernd contributes to the scientific unarstanding of
innovation adoption processes and can provide insight in the barriers and opportunities in the
practical contextof the testing groundTheoretical implications and practical recommendations
will be discussed.

5. Method
In order to answer theA AT OOAT  OA O ARaddbds théliGndvatdredifflisiorOprocess of
novel mild preservations technologies as HPP and PEFthe Netherlandsl T | E skvErél A e &

methods are employedThis research aims to explore and understand the innovation diffusio
process therefore, a qualitative approach isconsideredmost suitable.The initial step in
answering this question is mapping the actors involved in the innovation diffusion process
These actors are then interviewedo gaininsight in their roles and relations.

5.1.1dentification of involved actors

The identification of involved actors departs from the innovation ecosystems concept. The
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focal firm or a platform, that incorporates both production and use side participants and creates
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definition ecosystems are organized around a shared focpbint. Within this research we focus

on the testing ground of the province Gelderland as a focal point or platform. The ecosystem

concept is chosen here because it is a brodmhsed network-centric construct, since it allows for

inclusion of use side partigpants and production side participants.

Other approaches as Social Network Analysis (SNA), Mdlevel Perspective (MLP) and
System of Innovation were considered, but were deemed less appropriateNA is a set of
techniques used to statistically describaetworks (a set of things or actors and the connection
between them) (Kastelle & Steen, 2014)The emphasis on statistics of individual nodes could
overlook the influences of actors within the broader picture. For example thiénal individual
customer is difficult to take into theanalysis and in addition it would be difficult to deduce
meaningful information from direct linkages with other actors. A more broad perspective is
taken by the Multi-Level Perspective (MLP), which fousses on the interaction between by
interactions between three levels: the sociotechnical landscape, the sod&chnical regimes and
technological niches(Erven et al., 2012) However agdiscussed in section 2.5his approach is
considered too broad to wak with for this thesis. The same applies to the Systems of Innovation
literature. Wieczorek and Hekkert(2012) make an effort to group the systems of innovation
literature . While theselines of literature provide many useful insights and possibilities this
research chooses to depart from the more comprehensive and focused ecosystemncept.

The ecosystemconceph 1 1 T xO &£ O OEA ET OAOOECAOEITT 1 £ OE!/
diffusion of innovation, whereby different levels as customers but also producers and retail can
be incorporated in one system. This feature also presents the main difficulty in operationalizing
the ecosystems construct by defining the boundaries of the ecosystem of interest. Some authors
defined anecosystem by including only participants which are only one network link dispersed
from the focal firm. Since this research aims to provide a full overview this approach would not
be sufficient. More appropriate is an approach as suggested by lansiti anevien (2004) who
emphasize ecosystem participant identification with the ecosystem community, whereby
boundaries are drawn through the identification of ecosystem participants with the wider
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ecosystem community. From heg the complex ecosystem can be divided into a number of
related groups or organizations.

5.2.Research approach

To gain insight in the (perceived) roles of the involved actors and the relations and
communication streams between themmultiple methods can ke employed.As mentioned a
gualitative approachis taken. Qualitative research is a preferred method when the object of
research needs to be explored and when understanding or explanations are sougBoeije, 't
Hart, & Hox, 2009. Two types of data collection methodsypically employedin qualitative
research are participant observation and qualitative interviews. Participant observationis a
direct observation method.Since the focus of this research is on the network and acs which
are both categorically and geographically dispersed throughout the value production chain,
thorough participant observation of all actors is impossible.

Qualitative interviews are a more appropriate data collection method in this contexf
gualitative interview is a person-to-person interaction, between two or more individuals with a
specific purpose in mind(Kumar, 2011). The interviewer decides on the format and order of the
guestions, while the interviewee mainlylimits him - or herself to answering the questions
(Boeije, 't Hart, & Hox, 2009)A way of classifying interviews isby degree d standardization.
Elements whichcan be standardized are the content of the questions, the formuian of the
guestions, the order of the questions and the possibilities for answering the questioifBoeije, 't
Hart, & Hox, 2009) In general three types of interviews can be distinguished in this respect; the
unstructured interview, the semistructured interview and the structured interview. A semk
structured interview provides the desired flexibility to explore unforeseen topics while ensuring
coverage of all relevant aspects.

Semi-structured interviews are based on an inteview guide, which is a written list of
guestions or topics which ought to be addressedernard (2011) emphasizes that the use of an
interview guide is particularly useful in a situation where there is only one opporturty for an
interview. In addition it is considered an appropriate method when interviewing professionals
who are used to the efficient usage of their timélherefore semistructured interviews with
actors in different points inthe network has been chosensdata collection method to gain
insight in the way the innovation adoption process of mild preservation technologies in
Gelderland.

5.3.Construction of interview topic list

The development of the interviews is guided by the five sufjuestions of this research andby
the diffusion of innovation theory literature of Rogers(2003). Initially a detailed interview
blueprint was developed in which the objectives, topics and aspects around eaasearch
guestion are elaboratedthis interview blueprint can be bund in the appendixA. In order to
maintain a semistructured interview set-up the interview blueprint was not translated directly
into an interview guide but served as a basis for a more general topic list. This way interviewees
were more free to bring p themes they considered importantand interesting leads could be
explored. The topic list ensured that each research question would be touched upand covered
the main elements; social system, communication, the innovation and perceived barriers and
promotors. The topic list can be found inappendix B.

5.4.Participant selection and recruitment
The focal point being the testing ground in Gelderland the participant selection starts there. The
aim of this research is to compose a picture of the ecosgst which is as complete as possible,
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therefore no predetermined sample size of actors was set. Since a type of network is the object
of investigation, the network itself provides the most useful information. Therefore a
showballing approach was taken to idntify actors relevant to the system. A snowballing
approach is the process of selecting a sample using networks, a few individuals are selected
which are asked to identify other relevant actors, which in turn are asked the same question
(Kumar, 2011). In order to ensure an overview which is as complete as possibienovation
management and innovation network literature was consulted to identify actors or
organizationswhich should not be overlooked.

The participants were seécted not to represent the most common actors in the
ecosystem but in order to provide a range as wide as possible, this maximum variety strategy
enables the inclusion of the diverse expressions in the participant samp{Boeije,'t Hart, & Hox,
2009). Some people were unwilling to participate, due to tight time schedules, in these cases
another person with a similar background was asked to partipate. The final sample of
participants is displayed in tablel.

Tablel: Final sample of participants

2 representatives of high pressure machinery 2 representatives of sector associations (retail

producers and food manufacturers)

1 representative of a PEF machinery producer 2 representatives of banks

1 contrac tresearcher 1 product developer

1 investor in novel food technologies 1 editor of a sector magazine

1 market researcher 2 buyers of retailers

1 marketer 1 innovation manager of a retailer

1 representative of the Province 1 representative of the Dutch regulatory
authority in food safety

1 one distributer of HPP treated products 1 representative of a consumer organisation

The participants varied in age and gender. The interviewees were askéor their backgrounds.
Table 1lis based on current employmenor affiliation, however each participant spoke from
their own background and experiencs within the Dutch food sector.

In total 20 interviews were conducted, with a duration varying between 20 73 minutes
and an average of 46 minutesAll interviews were conducted in Dutch recordedand thereafter
transcribed verbatim. The transcribed interviews were subsequently coded and analysed.

5.6.Analysis

The software programme Atlas.ti (version 7.5.10) was used iorder to facilitate the data
analysis.Firstly, all the transcribed interviews were coded. he code development process will
be described and then the analytic cycle will be addressed.

Code development is one of the central activities in qualitative data analygidennink, Hutter, &
Bailey, 2010). In this research codes refer to topics discussed by the interviewees. These codes
are used for the practical purpose of retrieving everything that is being said by the interviewees
about a certain topic, in order to facilitate a moe focussed analysis. In addition these codes
allow for the identification of issues raised by the interviewees and the meaning attached to
these issues.

Codes can be divided into two types, deductive codes and inductive codes (Hennink,
Hutter & Bailey, 2010). Deductive codes originate from the researcher, literature or theory.
Inductive codes are raised by the participants of the study, in other words they are derived from
the data. For the analysis of this research both types of codes are used. The dadaatodes are
mainly derived from the main elements of the Diffusion of Innovation theory by Rogers (2003).
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The four main elements; the innovation, communication, the social system and time, were used
to group certain codes. In addition more specific compwents within the elements were coded
when raised by an interviewee. Specific examples of deductive codes are the innovation
attributes (i.e. complexity, observability etc.). In addition codes were derived from the interview
topic list, i.e. actor roles, baiers and promotors.

The other type of codes where inductively derived directly from the transcribed data.
These codes tended to be more specific, i.e. the importance of coincidence. A particular type of
inductive codes are in vivo codes. These come datdy from the data and are uttered by multiple
interviewees in the exact same words.Xamplesin the interviews from the food sector are
OAEOOET AOEOAT AGOGS 1T O OAAAAA OA1I OAd 8

The analysisof the coded datavas conducted according to the cyclical process deribed by
Hennink, Hutter andBailey (2010). The analytic cycle consists of thi&ve core tasks description,
comparison, categorization, conceptualizatiosnd theory developmentThese tasks are
interlinked and conducted in a circular manner. The processan be visualized as a spiral, where
moving up the spiral symbolizes the building of the analysis, from description to explanation,
and moving down refers to the verification of theory in grounded datdHennink, Hutter, &
Bailey, 2010).

Descriptionis the first step in the cycle and serves as a basis for further analysis. The key
is to gain understanding of the datgHennink, Hutter, & Bailey, 2010) For this initial step often
one code or questionwas taken as a starting point, from which all related data was collected and
described. This description allowed for the familiarizing with the data, noticing remarkable,
contradicting or relating issues.

Comparisoris used to link the issues from the pevious step and uncover patterns. Most
used in this research is crossomparison, referring to the comparison of single codes or issues
over several different interviews.In addition several cross tables were made between different
codes, results of whichwere taken as a starting point for the furtler steps in the analysis cycle.

Categorizingis often closelyrelated to ConceptualizingHennink, Hutter, & Bailey, 2010)
Categorizing involves the identification of codes with sinfar characterization and grouping
them into meaningful categories. This can be done deductively as well as inductively. In this
research both methods were used. Deductive categories in the form of the im&lements as
described by Rogers (2003 Other catgories emerged from the data itself, i.e. actor
characterizations or inspiring innovative examples. The conceptualization leads to a higher level
of abstraction by linking the individual components of the data into a broad conceptual
framework. In this research the emphasis was placed on exploring links, the identification of
related processes and visual mind maps of retled concepts.

Theory developmernis the final stage in which all previous steps are combined to develop
an inductive theory. According ® Hennink and colleague$2010) theory is essentially an
explanation for how something works as derived from empirical data. In that sense the current
research aims to contribute to new inductive theory orhow the diffusion of innovative mild
preservation technologies takes place in the Dutch context of the testing ground. In addition this
research has the ambition to contribute to theory refinementin theory refinement the process
ET O 1 OAO OEA A g AekisingEhkody, irtiisicas® taediffidsion ofavation
theory by Rogers (2003, in explaining the new empirical data and identify if a new concept
emerges which possible extends the original theory.

As mentioned earlier the process is cyclical and serad steps were repeated multiple times in
the process.
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6. Results

The data showed similar patterns for the five sufguestions.These questionswere the following;
1. Which actors are involved in the social system of adoption of mild preservation teoologies
in the Dutch context?

2.What role do these actors play inhe innovation adoption process?

3.How do these actors relate toand communicate with each other?

4.What factors influence the innovation diffusion process and how?

And 5.Can barriers or pranotors for adoption be identified?

Even though different interviewees took different starting points and perspectives (each
from their own background), the main characteristics of the diffusion of novel technology in the
food sectoremerged clearly from te data.Four similar patterns emerged andevolved around
the following elements;
1.the competitiveness of the sector
2.the uncertainty associated withinnovations
3.the role of structures and organisations
as well as4. the role of the individual.

These elements were ofterdiscussed in relation to their hard as well agheir soft
aspects. Hard aspects refer to factual or impersonal sides of an object, argument or process and
soft aspects refer more to the personasides thereof.

Across thesefour elements, each emphasizing a different influencer on the process of
diffusion, several key componentare repeated. These elements and their key components are
presented intable 2.

Table2. The main elements influencing diffusion abvel technologies and their components.

Type
Elements Soft Hard
Sector Interactions/networks Regulations
Conservatism Focus on price
Power difference Competition
Interdependencies
Innovation Compatibility consumer culture Cost/benefits
Attributes
Organisation Core values Company size
Internal inequality Costs/benefits
Resistance to change Optimisation structures
Individual Being passionate
Personal connections

In addition the elementscan be represented as a framework. First this framework wilbe
discussed briefly, then the main elements and relations will be elaboratednd finally the
promotors and barriers in the diffusion of novel mild preservation technologieswill be
addressed.
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6.1 Framework

Sectoral aspects

VS.

Hard Aspects Soft Aspects

Innovation

Organization VS.

Figure6. Framework; Diffusion of innovativéechnologies in the food sector.

The elements of the framework areembedded in the food sector. Thisector displays
characteristics such as power differences, chain dependencies and most importantly cortipee
margins, which influencethe main elementsFrom the interviews two main dichotomies
Ai AOCAA AOI OT A OEA AEEAOOCEITT 1 &£ AAT DPOEIT T8 4EAOA
elements and the tension between the organisation and the individual. Generally organizations
are associated with had aspects, while individuals are often connected with soft aspects,
El xAOAO OEAOGA AT TTAAOEITO AOA 110 Aokt OOEOAS8 %AA
ETTT OAQGET T8 E GeMentgEtsatiniideice dnAie difesiiOokthe innovation.
Firstly the sectoral aspects as emphasized by the interviewees and the way they
influence the main elements will be discussed. Subsequently the way the innovation affects the
other elements and its own diffusion will be addressed. Then the dichotomy betwedhe
organisation and the individual will be characterized in terms of hard and soft aspects. Finally
the barriers and promotors identified by the interviewees will be discussed.

6.2 Sectoral aspects

Interviewees characterize the food sector as competitivand conservative, mainly due to hard
aspects as the focus on price. In additiothe emphasis in the interviews lies on the chaitike
structure in the food production industry, which induces interdependencies and power
differences. These sectoral aspectsut pressure on the other elements. Due to thf®cus on costs
and benefits hard aspects become more prominent thasoft elements.The focus on price
throughout the chain induces low margins of profitTheselow margins induce a need for
structures in organisations, making it more reasonable to optimize current processes than to
take the risk of innovating. First an overview is given of the structure of the sector and related
issues, then the specific characteristics of the sector and collaboration betweaators will be
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addressed. A detailedyraphical overview of the specific actors and their characterizations can be
found in appendixC.

6.2.1 Structure

The food sector is organised in a way that creates interdependencies. In additjdime sector is
divided into big and small companies, which display opposing potential in resources and
innovative ambition.

Interdependencies

The food sector is first and foremost a production chainwith severalmutual interdependencies
In the context of the current researchthe core of the production chain is formed by technology
producers, suppliers, food manufacturers, retail and consumers. Outside of the classic chain
several actors are mentioned; knowledge institutes, sector organisations, government and
politics, financial institutions and interest groups(a graphical representation of the chain as
described by the interviewees can be found in AppendiR®). What stands out is the central place
and connectedness of the food manufacturer/producer, the emphasis on individuptofessions
and actors and the networkzlike connections aside of the classic production chain.

®ut that is a very big step, as a food producer, you are not only going to produce to bring it to

AT 1T 00i AOO OEA A xAAOET P8 4sEvwih@®neans wOdwvaysiggdmadyE A x A L
more dependency relations, than that you have in other sedig@nvestor in novel food

technologies.

The interdependencies within the chain mearthat interaction is necessary. For commercial
organisations the emphasiss often on consideration of hard aspectssuchas utility and benefits
of collaboration, but interaction is inevitably a human process in which individual connections
have great influence (elaborated upon isection 6.4.3. Moreover, an account of the conmercial
organisations a distinction in size can be made.

Size does matter

Interviewees mention a dichotomy where on the one hand large companies have the resources
and expertise necessary for innovation trajectorieswhile generally the small startup

companies lacking these resourcesare considered to be the pioneers producing innovative
products. Interviewees consider the rigidity of structures and routines, vested interests and the
high impact of errors as explanations for this paradox. Rigidity of sttures and routines in
companies inhibit the creativity of employees and reduce the room for trial and error, which can
be considered an opposition between hard and soft aspects.

0&1T O ETT1 OAOEIT ) OEETE OOOOAOOGAMMnAOAILYADU AAAS
nice structure on how to stick a priegag correctly, that level, but real innovation? Something new,
Ol 1 AGEET C AiTle 300A1I U OEARduttiddvéopdri O AT T A £EOT 1T C

Vested interestsor sunk costsas technologicainvestments or reputation stakes reduce the
incentive to innovate and are more common in large companies. Starps may generally lack
financial resources but are often characterized by a more daring attitude, not held back by
existing routines or investments. A common strategy for larger companies seems to beliay

and incorporate successful startup and thereby acquire novel techniques. This general tendency
appears to be exemplary for HHP. For PEF on the other hand, an interviewee noticed the
opposite.Here largepotato processingcompanies were the first to adopt the novel technology,
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because the relative advantage outweighs the vested interests of earlier investments. The
importance of investments and following benefits is elaborated upon in the nexestion.

6.2.2 The food sector

The diffusion of innovative technologies in the food sector is influenced by its focus on price,
which is expressed by the emphasis on competition, conservatism and time management. In
addition the unequal distribution of power is an important characteristic, all will be addressed.

Competitive sector

The competitive nature of the food sector is mostly referred to by the interviewees as the focus

on price. This focus on cost reduction and resulting low margins are generallgrtsidered to

have a negative influence on the diffusion of innovatiqrsince it limits the opportunity to take

risks for the producers. In addition it makes it less lucrative to take a leading role, since this is

normally associated with higher coststhatDEA &£l 1 11 xET ¢ AT 1 bAOBOEBT h OE.
behaviour. Me-too behaviour iswhen companies wait for the competitionto start, then copying

their processes and products.

091 6 OAA OEAO ET OEA AOOOAT O O atGdudyQieadof higher OEA | A
OEOEh O1 AAOGAI T P AAAAOOA OEAO [RlAwHAIDNoEGoodi Al AOC
technologies.

At the same time interviewees notice that competitive behaviour leads to more innovation in
companies looking fa distinctiveness. In the case of mild preservation techniques application
can lead toimproved product quality, reduced losses and cost reductions, therefore (aside from
the high investment costs) the technology can be utilized as an asset in a compettiv
environment. Another feature of the system mentioned in this context is the existence of niche
markets for novel technologies. In the case of mild preservation technologies niche markets
where a higher price is acceptable can be considered breading gralsOf course niche markets
only represent a small volume of the total market.

Conservative: better safe than sorry

Conservative is a term often used to describe the Dutch food sectand this has hard aspects as
well as soft ones. Hard aspects referret in this case are regulations, whereas consumer culture
connects to a more soft influenceComparisons with other cultureshighlight differences in
regulatory structures but also in consumer preferences. Many actors mention that strict
regulations shapethe innovation landscape. In the face of long procedures or uncertainty
companies become reluctant with new innovations. However, regulations may also provide a
boost for innovation. For example the United States have a relatively fast procedure for the
acceptance of novel technologiesvhich enables innovation. In additionthe American

regulations are focussed more on food safety, verified high pressure treatments can help
reaching import requirements and thereby facilitate the diffusion of mild preservéon
technologies. From a more cultural perspectivghe Dutch consumer is considered to be
contributing to the conservative image of the sector. The Dutch consumer is perceived to be fond
of authentic attributes in food, as opposed to Asian consumers wlame generally more accepting
and demanding in terms of food innovations.
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Ghe consumer, as opposed to other countries outside Europe, for example if you look at Asia, there

EO EO 11T O0Ah EO EO Al 11060 OEA 1 biainoHy @hriprodticE UT O AT
EO 11 OAT h OEAT OEA zRepreSebtitife ool Sectér AsSoci&ibnOA OAOOAA S
Dutch culture does not place much emphasis on food, but more so on costs. Another factor said

to be enforcing the conservative structure of theector is the high level of interdependencies in

the chain. For an innovation to successfully diffuse each link in the chain needs to decide to take

the risk of making unknown costs and benefits. In the case that one link is unwilling to take the

risk (especially in this situation of low margins), the innovation is unlikely to diffuse. In the case

that an innovation does make it through the chain, the next challenge is the market introduction.

Need for speed

The timing of the market introduction is considered a crucial point by the interviewees. It is
noticed that many innowations fail at this point in the process, when actual sales are insufficient
for successful continuation.Connecting with the consumer trend,successful upscaling,
implementing and marketing are key issues in this phase. In addition interviewees mention the
pressure of fast success of innovations in the food sectevhich connectsto the hard aspects of
capital investments. The valorisation of innovations need time, which is not always gmn,
thereby reducing the chance of successful innovation.

O07A11h ATA xEAO Al OEAU Al h OEAU CEOA Al EAAA 11
product is never good at once. You need a little tweaking, you need to wait a bit. Sometimes
have to wait a year, well, how dare you say ?! In FNIi&St Moving Consumer Goodkge word
OAUO EO Al-ProduckdeeOpei | OET C856

Timing thus influences the diffusion of innovations. With each phase in the innovation diffusion
process different actors are involved and relevant. This seems to move logically atpthe
production chain (seeappendix D for a graphical presentation). Where in the first phase
research institutes and technology producers are often main actors interacting, many more
actors become involved in later phases. In the last phase of the diffusion of the innovation, in
other words on the userend of the chain, there appear to be power issues which influence the
whole production chain.

Power distribution: Retailas gatekeeper

The unequal distribution of power is a recurring theme in the interviews. The uneven spread of
influence is brought up with regard to theproduction chain as a wholeas well ason the level of
intra-organizational interaction. Within the production chain retail is often mentioned as a
powerful player. The only actor considered more powerful than retail is the consumer. However
the consumer is very dispersed and therefore retail becomes representative of the consumer in
the chain. While retail is in ways bund by the preferences of consumers, expressed through
their purchasing power, some interviewees mention that the decisions made by retail are not
always based on consumer interests but tén on advantageous marging\onetheless as retail is
the most important connection to the consumer, it playsa gate keeping role. Other actors in the
chain have to adapt their innovations in a way that they become interesting for retail to give it a
chance.

O4EA AOUAOO fr AO OAOQAEIT Al i PAIT bhdne, thephhvethd OA O1 OA
power completely. | think that the supermarkets in the chain, the big retail groups, they possess the
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most power in the chain. Eh, after the consumer, but the consumer is so dispersed, so

Ei BOAOQEDistridufen. A6

Some interviewees see developments which could lessen the key position of retailthe future.
E-commerce for example would allow food manufacturers to sell directly to the consumer.

6.2.3 Cooperation

Aside from the need to interact in a production chain, intervieweeare very positive about the
effect of collaboration between different actors on the development and diffusion of innovation.
Actively working together as well as an elaborate network are considered beneficidtach of
these elements will be addressed inhis section.

Working together

Interviewees described that when actors share knowledge, engage in dialogue and collaborate,
this enhancesthe generation as well as thaiffusion of innovation. Especially for the
development of innovation itself intervieweesstress that internal dialogue, preferably informal
and low key, are beneficial. But also interaction between actors is regarded positively. A
researcher stresses that research for technology alone is not enough, for the successful
implementation and up-scding multiple actors should be involved. In several projects involving
multiple actors these actors are complementary, the issue of competition is generally present
but when actors specialize in different parts of the chain or provide different functionshie

benefit of interaction is mutual.

Ghere is abig consortium of companies who seyih&140 of ustogether, we know so much of
that world, we are going to advise each other and then we do not need that whole
7ACAT ET CAT8h OEAU A OAattoesh@ imatteriight CBAfitHAatIwayAHBYO h A OO
ETT x OAOU OPAAEZEAAI T U O E OEAO AT PATU EO 11
OOAAT T U ET O 1 OAA EEI OAl £#h AT A EA xAT OO0 Oi OEA
TAx AOOCEDBRAO8EO! AAkRefréséntatiye df the ProEiad 6
Networks
Networks are considered important promotors of the diffusion of innovation. Interviewees
mention that, for business growing purposes, personal as well as professional networks provide
adistinct advantage. The province too considers networks important and created a special
agency focussed on creating networks around food related companies. Furthermore the
connecting of actors is deemed important also outside the direct production chaiBanks cannot
use savings to invest in high risk projects as young innovations, and therefore take up the role of
mediator between investors and startups, enabling the financing of innovation.

O/'TA E&E£ ) 1T1TTE AAAE £OT 1 |yturnkt@dkisSepdl AA 1T £ OE/
Ei DI QQlkdhdbyist.

Communication channels

The communication channels mentioned by the interviewees reflect the emphasis on

interaction. Faceto-face communication generally seems to be preferred, other channels are

used sipplementary. Fairs are deemed especially relevant for the purposes of staying-tgp-date

of developments in the sector, which reflects a practical hard aspect. In addition the chances of

meeting people faceto-face is considered valuablglso with regard to soft issues as personal
connections. Faceo-face interaction is said to be more effective in finding the right information,
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and more importantly for the purpose of innovating. From a practical perspective many
interviewees stress that interaction betwee multiple actors at once is more easily facilitated
when people can interact faceo-face.

[Q:Can you organize innovative exchanges®) Ai NOEOA Oi1 i AT OEA E1 OEAO
matter of magic between peoplé Product developer.

At the sametime interviewees indicate that faceto-face communication is never the sole form of
interaction, it is always supported by interaction mediated by phone, mail, magazines or
websites. Social media can be considered to provide a form of mediated interacticloser to
faceto-face communication than other channelsHowever,is only usedactively by an interest
group aimed at youthand not by other actors

6.3 The innovation

Innovation equalsuncertainty. Uncertainty about hard aspects as costs and more so@lt
benefits, but also uncertainty which touches upon human aspegtsuchas apgehension of
change or newnessCosts and benefits are generally of interest to organisations, but also soft
aspects can play a critical role within an organis&inal culture. For diffusion of innovation a key
aspect seems to be the connection with consumer preferences or trends. Aside of the connection
with consumer trends there are several attributes of innovation which affect diffusion. The
attributes identified by Rogers Q003) also emerged from the interview data and in addition
several others attributes were distinguishable. The following topics will be addressed; the hard
and soft aspects of the innovation itself, the need of connecting to the consumer and the
innovation attributes influencing the diffusion of innovative technologies in the food sector.

6.3.1 Hard vs. Soft aspects

Innovations in general propose change. From a commercial perspective this change must be
feasible and profitable, these are the hard and ratial aspects as costs and benefits that are
generally guiding organisational decision making. Howevechange toucheslso upon soft
aspects as persongberception, in this case consumer acceptation or rejectiors iconsidered to
be influencedlessby rational decision making. Due to the purchasing power of the consumer
these soft considerations directly influence the hard aspects as potential profit.

Costs versus benefits

As mentioned, osts are considered most influential in innovation processes. Howevghe
potential benefits of innovating give this picture a bit more nuance. When interviewees are
asked for barriers to innovation most name costs, especially the high costs associated with mild
preservations technologieswhich require high investments and hidn maintenance expenditures.
In addition to expensive machinery the costs of new technology are increased by the
replacement ofearlier technologywhich is not yet written off. As stressed beforghe

competitive market suppresses easy diffusion of coshcreasing techrologies, especially in the
Dutch context, where consumers are more focussed on low prices than in other regions. The
risks related to innovating, mentionel in the previous section, mearthat there is a need for a
financial buffer in case of disappointing bnefits or failure. For small companies or starups this
often lacks which increases their risks while innovating.

@vhat you see in food technology is that the current production process is very much geared
towards costs. So if there is a sausage tarizle, or juice, Wwatever. That plant manageis
responsible that the cost price of that sausage is below one euro, | am just saying something. If you
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OAU O1I EEIi O O1 ) EAOA A 1T Ax OAAETITi1i1cCcuUdéh EA
that that one machine has to gout, which is not yet written offand the other one that costs too.
So he will not make sure something new come8ziMarketer.

On the other handthere are interviewees who emphasize that costs are always relative togh
benefits. When an innovation has a clear added valuather actors within the production chain
are more likely to participate. Interviewees see a type of consumer who is willing to pay for this
added value. In the case of mild preservation technologiesteh the health benefits of
unpasteurized juices are considered to appeal to a consumer group who appreciate this added
value in a way that price is no longer a barrier.

@vell, it has quite some added value, so apparently there are enough people whailling o pay
that much more for a juice. Purely because it is not pasteurized. [..] The benefits just have to
I OOxAECE OEA Al 00 OpMarkit ©sedkched OAET AT T 001 AOOG
Customer is king

Consumer trends can make or break innovations. Many intervieves stress the importance of
connecting the innovation to the consumer trends or wishes. People need to want a product,
therefore interviewees consider innovations that depart from consumer wishes more likely to
be successful. For example HPP has existed &orelatively long time,and some interviewees see
that HPP is successful noybecause certain factors are relevant at this moment in time,
especially in the juice sectorThis relates to the characteristics of the food chain, with the focus
on timing and market introduction . For mild preservation technologies the interviewees are
positive, mild treatment resonates well with the current trends of clean label, health and
convenience.

OAL

@EA 1100 EI bT OOAT O AEAAOQOT O HMakk®RMR ODIU >AE ATl T OIA EU I/

with an innovation, eh, and are you on time with it? In other words, maybe your competition is just
ahead of you, or maybe are you a little too early, that the market is not ready yet, because that
happens sometimes. Is it an innation that the market wants to have@z8Sector manager at a

bank.

Aside of the generally positively regarded influence of consumer trendmterviewees also stress
the importance of positive consumer perception of the innovative technology. In this respe
interviewees are less positive. They refer to technologies as radiation and genetic modification
which have met a lot of resistance in the past. Consumer perception of mild preservation
technologies are not considered uniformly optimistic. For HPP intetewees are positive, they
have not encountered doubt or resistance and state that consumers respond well, perceive the
technology as friendly and imaginable. PEF on the other hand is considered more difficult, since
the electricity component is expecteda elicit fear in consumers. The difficulty of understanding
the technology might cause resistance. On the other harahe producer of PEF equipment says
that he has not met such reactions as predicted by other interviewees and that PEF is accepted
without trouble as a treatment step.

O4EAU OAU UT O EAOA O1 AAT A OEA OAAETTITGU ETOI A

pretty well because it is a fairly nice story. You know water, is harmless, eh, you can explain that on
every level, water haweight, and that presses the bacteria to death. Well, there is nobody who says

Ol E OEAO PiT0 AAAOAOEOI 86h EO EO A OAOU OEI PI A Al
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technologies of which the story is much more gruesome, so in that senseAv® A Kk OAE UG
Marketer.

6.3.2 Connect to the consumer

It is thus of importance to ensure consumer acceptation and to connect with trends. For the
design of an innovationinterviewees feel it difficult to ensure this happens. Firstly there are
contradicting views on the idea of how to create an innovation that resonates with consumer
demands and secondly interviewees contemplate the issue of informing consumers about the
technology that made the innovation possible.

How to initiate a successful innovian?

Consumer and Retail are often associated with taking the lead in innovation by the interviewees.

4EEO DPAOOI U OAEAOO O1 OEA PixAO 1T &£ O0&dOA AAOT 0O
elaborated upon in section 6.2.2Consumer wishes or demandare often considered a starting

point of innovation processes. But it is not the consumer itself that starts the innovation process,

OEEO ET EOEAOEOA EO CATAOAT 1 U AOAOEAAA O OEA AI
initiate a successfulinnoA OET 1 6 AT 1T OOAAEAQET ¢ OEAxPIT ET OO AOEOA
generally taken as starting point to assure compatibility of the innovation, on the other hand

technological innovations from the telecommunications sector are taken by multiple

interviewe es as examples which generate their own demand.

O4 EA E1 thal yolka€eEnbking needs to fulfil a demand. On thiferent opinions exist,

because eh, sometimes they say you have to create this demand from the wish of the consumer, so
first you investigate what it is that the consumer wants and then we are going to meet those needs.
But if you look at for example Apple, | always think that is a nice example, they come with countless
innovations, and they think the other way around, like, we creatensthingand then make that

OEA AT 1 OO0l ZsetoriminAgeiCat afbéné.

How to communicate with the consumer?

The technology behind food products is considered not to be of interest to the consumer. At the
same time many interviewees stress thatite consumer must be informed about the technology.
Regarding the act of informing of the consumer the following themes were brought up by the
interviewees; the information overload, the need to inform the consumer and the ways in which
the consumer can bénformed effectively.

Information overload

In current times the availability of information can be considered overwhelming according to

some interviewees. This makes it difficult for consumers to make informed choices. Especially

since many claims are madevith regard to food products which are confusing. Definitions as

OFOAOES 10 OEAAI OEUG AOA OAOEAO AAOOOAAO AT A O1A
technologies interviewees notice the same confusion around definitions as high pressure, HPP,
pascalizaion, cold-pressed, pressed or pressurized. All these definitions can mean the same and

each can mean something slightlyout alsocompletely different. Efforts to make a common and

clearly recognizable sign indicating the used treatment should be encouragiaccording to the

interviewees.

)

0) xAO OAOU ET O 1 OAA xEOE OEA OOAEAAO f(00Y AO
discussing it with my colleagues and even then there was confusion about it between my colleagues,
if you call somethingdd-DAOOAOOEUAA IMarkdt @earcbeDAAOAA 86
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The need to inform consumers

In general interviewees consider it necessary to inform consumers about the technology used to
produce the food product. Howeveyrothers consider it unnecessary and potentidy harmful to

the success of an innovative product. Proponents have varying reasons for explicitly informing
the consumer. Some value openness and honesty and consider not mentioning the technology as
misleading the consumer. Another group says that the flic must be informed about the
technology to prevent resistanceas with technologies like radiation. Others think it is necessary
to explain why the product is more expensive and what the added value of the technology for
that product is. The interviewees more reluctant with regard to informing the consumer stress
that the current consumer trend in Europe is about authentic and nostalgic food and
communication focussed on novelties might be regarded negatively. One interviewee thinks it
lost effort to communicate about technologies because the consumer is not interested. Also the
interviewees who do consider informing efforts important mention this same problem,
consumers are generally interested in the benefits or effects of a technology and not at althe
technology itself.

0) Ai Al xAUO ET ZEAOI 6O 1T £ OOAT OPAOAT AUh ABGO UI O
are very few people anyway who know how their food is made. And when you talk about technology

and food eh, it often works deterrdh  OAOEAO OEAT OEAO EO OAAFT U AATA
Retail buyer.

Consumesegmentation

Those who consider it important to inform consumers agree that in these efforts audience
segmentation is essential. The information should be adapted the level of interest and
knowledge of the intended consumer. In addition the right channel should be chosen. In general
interviewees consider it best when the package of the foodstuff shows a recognizable icon
which refers to a website with more informaion. The information is considered to be most
understandable when it is presented in a stonlike way, stressing the easily imaginable or
recognizable situations. One interviewee mentions that it is more logical to base a story on a
product and not on thetechnology in general. With regard to mild preservation technologies all
interviewees are positive about HPP, for it is considered friendly, understandable and easy. PEF
on the other hand is considered more difficult to explain and linked to more negative
associations Inappendix Ea more practical document on consumer communication can be
found.

O4EAOA EO A Al AAO AEOOET AOCEIT ET AOAEAT AA8s &1 O A
explain something on your website for mothers, like, issteafe, and why do | pay three times as

i OAE AlizVarketEdsdangHer.

6.3.3 Innovation characteristics

Rogers specifiedive innovation attributes that affect the diffusion of the innovation in his

theory. These attributes (relative advantage, copatibility, complexity, trialability and

observability) are also mentioned (often implicitly) by the interviewees. In addition eight other
attributes inherent to the innovation can be distingushed, all are listed in table 4
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Table3. Innovation characteristics addressed by the interviewees.

Innovation Characteristic Rogers Explanation
(y/n)

Trialability Yes The ease with which an innovation can be
experimented with on a limited basis

Complexity Yes Level of difficulty of understa nding the idea and
usage

Observability Yes Degree to which the results of an innovation are
visible

Relative advantage Yes Degree to which it is considered better than the
idea it overtakes

Compatibility Yes Degree to which the innovation is consistent with
current practices

Compatibility consumer No Degree to which the innovation is

trends compatible/related with the current consumer
trends

Unfamiliarity No The newness and unaccustomedness associated
with the innovation

Safety No The degree of safet y associated with the
innovation

Monetary risk No The potential monetary losses associated with the
innovation

Unknown risk/benefit No The uncertainty of the risks and benefits
associated with the innovation

Distinctiveness No The way in which the innov ation has features
which set it apart from others

Taste/quality No The taste and/or quality properties associated
with the innovation

Brand vs Private label No The influence of the type of food manufacturer on

the diffusion of innovation

IntheinterviAx O OEA ET 11 OACETT AOOOEAOOA OOAI AGEOA AAO
identified by Rogers are mentioned, however these are not over emphasized. In addition to the

innovation attributes known from the theory by Rogersthe interviewees name seeral

innovation characteristics which influence the diffusionFirst the relative advantage will be

discussed, followed by a section on the other attributes by Rogers and finally a look is taken at

the attributes brought up by the interviewees themselves.

Relative advantage

4EA OAI AGEOA AAOAT OACA T &£ AT ETT1T OAOQETT EO Ai T OE
diffusion of innovation the advantage of the innovation over the product or technology it

overtakes must be relevant to multiple links in tke chain. For a consumer to purchase the

innovative choice there must be a clear advantage for him or her. The same goes for retail, only

when there is a distinct advantage the innovation has a chance of making it to the shelves. The

most clear advantage isvhen the technology allows for the production of a product otherwise

impossible. An example for mild preservation technologies is the commercial production of fresh
guacamole.

010 111¢c AO OEA OAAETTI1TCU EAO A takditApiotheAAOAT OACA
AOOT OQindolalod manager Dutch retailer.

What makes a relevant advantageous feature is not the same for different actors. With respect to
mild preservation technologies several advantages are mentioned. Advantages which resonate
well with current consumer trends are the possibility to produce®lean labebproducts without
artificial additives and the ability to produce healthyproducts with a higher quality. For
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producers and retail interviewees place the emphasis on the incread shelf life, for producers

this means an increased range of logistics and for retail a reduction of losses. On the business to
business end of the chain these advantages depend on the direction of the innovation. When
mild preservation technologies are sed to increase the shelf life of ultrdresh produce, the
aforementioned advantages are relevant. Howevewhen the technology is used to restore

guality propertie s of products previously producedo be stable at ambient temperaturesthe
advantages relatedo increased shelf life are inversedrinally, one interviewee made a critical
note, that a bigger relative advantage means a big change and that big changes are often not
easily accepted, by employees in a company as well as by consumers.

2 1 C Atbedidnovation attributes

Trialability, observability, complexity and compatibility are identified by Rogers as important
attributes with regard to diffusion of innovation. Trialability is only mentioned by few
interviewees, neverthelesghese interviewees ae very positive about trialability. In the context
of mild preservation technologies the high investment costs provide a potential barrier for
actors (see Results 4 & 5}his seems to lead to a low trialability. However tolling companies,
which are compares that act as machinery contractors, lower this barrier and interviewees
perceivethis as a very relevant option.

Observabilityis often mentioned in combination with a logo programme, indicating that
the product was produced with a mild preservation tebnology. A market researcher states that
visibility clearly enhances consurar acceptance.

Complexityregarding consumer is not perceived as a big issue for HPP by the
interviewees. Interviewees congler it an understandabletechnology which is easily imagiable
when associated diving or deep ocean pressures. For consumers the key is that they understand
the benefits, interviewees do not see much interesh the technical details PEF is considered
more difficult to grasp and due to possible fear in consumsrclear explanation is considered
more necessary. Complexity with regard to producers is more related to practical details as
compatibility with existing production lines.

Compatibility too partly relates to practical issues for producer. PEBeing
implementable in continuousproduction systemsmight be easierto implement in certain
companies with high production rateswhile the batch system compatible HPP technology might
be more compatible with other types of companies. On a more soft aspect and cultunate
interviewees estimate that a technology has more chances of success when it is presented as in
IETA xEOE OEA PEEITOI PEU T £ 1 OEAO AAOI OO0 EI
will more readily investwhen the technology can be usetb obtain those objective. The same
goes for retailers. Often mentioned in this respect is the compatibility with consumer trends. A
technology has a clear advantage when the properties attainable with that technology resonate
with consumer trends or socigal movements.

Innovation tharacteristics relevant to the food sector

With regard to the specific context of mild preservation technologies in the Netherlands
interviewees note six additional characteristics which influence the diffusion of innovatioifsee
table 4). Two related attributes aremonetary riskand unknown risk and benefitThe others are
unfamiliarity, distinctiveness, safetgind the distinction between brand products and private label
products The first two attributes evolve around risk and ratonal hard aspects. Interviewees
stress that risk is per definition inherent to innovations. The costs and potential benefits are
always difficult to estimate. The financial as well as other risks associated with innovations is
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especially relevant in the od sector due to the competitive structure characterized by low
margins. Low margins lead to low potential benefits and increase the risk of unsuccessful
innovations.

Unfamiliarity with a technology is considered to influence both consumer perception and
producer willingness to invest. The sayingdnknown makes unlovedseems applicable to
consumers. Food manufacturers are faced with a lot of extra effort concerning procedures and
maintenance ar prefer familiar technologies.

The attribute of distinctivenessrefers to the features of an innovation that set it apart
from others, this attribute is considered important also in other commercial secta; but in this
context stressed to be of importance for technology producers, food manufacturers and retail.
More specific for the sector is the attribute ofkafety, this is considered more a precondition for
diffusion than an influencer of the diffusion process. A food product or technology must be
proven safe efore it can be commercialized.

Another characteristicof an innovation which is relatively particular for the food sector
is the difference between products produced bprandsand products produced underprivate
label by retailers. The innovation diffusion trajectory is dependent on the type of producer.-A
level brands are considered more innovativewhere private label brands often follow quickly,
bound by the preferences and procedures of retaillhis distinction means that similar products
take very different roads to the market, their trajectory influencedby either the preferences of
retail or the preferences of a specific brandAn important issue brought up by interviewees
when considering attributes of an innovative technology and its effects on diffusiois the
observation that innovative technologies hemselves are rarely of interest to the consumer.

Properties over technologies

Two actors are mainly associated with a focus on product properties instead of the technology

behind it. These are consumers and retail. Many interviewees discard the idea tltansumers

will, at any point, ask for products produced with mild preservation technologies. Consumers

look for certain qualities in a product or for personal advantages and the vast majority of these

consumers do not seem to care how these product propies are achieved.
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representative technology producer.

With regard to retail the same focus on advantageous produqualities is mentioned, although
with the slight nuance that retail buyers are from a professinal outlook more aware of the
technology behind the desired product quality. Neverthelessnterviewees consider it more

likely for retail to ask a certain quality from a food producer than to demand a particular
technology.Consumer preferences are thus ffilected in the characteristics of innovations as well
as in the characteristics of the foods sector, over time the sector has adapted to the consumer
demand.

6.4 Organisation versus Individual

The classic production chain focusses on organizations as maiators,however the interviews
indicate that individuals have a vast impact on the diffusion of innovations throughout the chain.
Decision making within organisations is perceived to be based on hard aspects as costs and
benefits, vested interests or loggtical issues. Nonethelessnterviewees often mention the



INNOVATING UNDER PRESSURE 41

importance of soft aspects as intrabrganisational relationsand culture. First these
organizational issues will be addressed, followed by the consideration of the influence of
individual actors.

6.4.1 Organizational culture
With regard to organizational culture, issues brought up by interviewees revolved around
internal power differences, professional resistance to change and company values.

Internal inequality

On the level of intraorganizational interaction interviewees also refer to power differences.
Aside of common hierarchical structures within professional companieghe interviews showed
some structural discrepancies which might hamper innovation. Interviewees with a commercial
position indicated that technologists or R&D employees often lack voice within an organization,
which makes that it is difficult for ideas coming from these people to reach the decision makers.
This is related to the stereotyping manner in which they speak, implying #t technologists are
incapable of communicating their ideas or do not dare speaking up to the decision makers.

O4AAETTITCEOOO AAT T £#OAT POO EAAAO 11 OEA OAAI Anh
bit of a personality characteristic. Bcause you would, you would be a technologist and you hear an

idea on a fair or from a supplier or for my part thought it out on your own little attic room and yes
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Resistance to change
Some interviewees consider it human nature to be resistant of change. As describedéttion
6.22A1 1 OAOOAOEEINI 6 E@EOAMEGGAT 11 A Oritehdbderdldntiesi AOAT A
and consumer culture.Similar to the food sector as a whole, caervatism prevailsalsoon an
organizational scaleln this context procedures and personal resistance seem to be the cause.
Larger or more established companies seem to have a preference for procedures, these
procedures can reduce the chance of creative encounters and more importantly are geared
towards costefficient processes, while the development of innovations are not often cest
efficient. In addition to practical constraints as the focus on costs and timefféciency, also more
cultural components ae mentioned by interviewees.
#1 1 DATEAO OAT A O OOAU 11 OOEA OAEA OEAAGHh D
definition the profit of innovation is uncertain. The default setting is optimizing daily processs,
and change interferes with daily operations.

@vell, people are optimizing what they do, keeping what they got. So every renewal, and every
innovation is still a kind of renewal on a combination of issues, leads to changes and people
naturally do not liE A yfPvddiét developer.

One interviewee suggests that employees should be judged also on their innovative efforts in
order to stimulate innovative thinking.

Core values
A company can either have a problem (innovation is a necessity) or an ambitibmchange. This
intrinsic motivation to innovate is part of the cultural DNA of companies.
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An innovation is considered more likely to succeed when it is compatible with the philosophy of
the producing company, and resonates with thegalues of other important actors in the chain as
a financial institution and retailer. In the case of mild preservation technologies in the Dutch
context it seems that the actors with clear idealistic goals are first to give the technology a
chance. Form the beginning stage the innovation can help you reach an idealistic gaadtead of

a commercial goal.

6.4.2 Influence of the individual

Behind each system or organization are individuals. Several interviewees mention the influence
of these individuals which touches also upon a less structured side of the innovation diffusion
process.

The individual

The core values of a company only have meaning when they are endorsed by the individuals

employed by that company. Interviewees mention that when individuls are not interested in
ETT1TOAGET ¢ A AT i PATU AOI OOOA x1160 AEAT CA OEAOS
be enhanced by company decision makers refraining from employee evaluation based on targets

solely in terms of efficiency. In termf the innovation process the influence of the individual is

highlighted by several interviewees. Especially in the first phase the opinions of colleagues or

certain clients are decisive, rather than consumer intelligence or market research.

0 4 E A O Any kdvidualistic things in it [the innovation process], which have nothing to do with
science, consumer insights or business, just, what people think. I think it is, it is almost shocking

Eil x ET AEOEAOAT EO E GliProduitdevefolerA OAAOAO AADPAT AAT O

Qu

With regard to the further diffusion of innovation, the interviewees describe a special kind of

individual. A passionate individual who takes it upon him or herself to be the thriving power

behind the innovation. Who keeps pushing against the rigid aictures of rationality and the
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a skill which can be learnedand is associated with creative and free thinking people.

Coincidence and Magic

A relevant aspect of the influence of the individual is the personal conrgans they form. For
collaboration between organisations a decisive factor can be a personal click. Looking back on
how some innovations came into being interviewees stress the importance of coincidence.
Meetings between people are considered crucial forifflusion of innovation,and the waypeople
meet can sometimes be considered coincidence. A representative from the Province of
Gelderland says that with this in mind structures are developed to enhance the chance of
effective meetings. A business man fromraeat company claims to be more romantic, does not
believe in structures but in magic between people. Referring to the less identifiable
preconditions for a personal click between people, also in professional environments.
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This interaction between people is considered the basis of networks.

Personal connections

Issues that come up around iteraction are trust, openness and personal preferences. In sales a
relation based on trust is very important. But also for the diffusion of an innovative technology
general information must be trusted, therefore the interviewee from a research institute

stressed that scientific publications are important also for food manufacturers who consider
investing in a technology.
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In terms of competition openness is a sensitive point, in governmental agencies all information
can be made public under the law public access of administration, therefore governmental
representatives often choose not to be involveth meetings where sensitive company
information is exchanged. For other actors the degree to which they choose to be open, share
information and collaborate is often also dependent on personal preference and relations.

6.5 Promotors & Barriers

In the previous sections many factors influencing the diffusion of an innovation have been
described. Interviewees have mentioned some factors explicitly as being barriers to the diffusion
or promoting to the success of an innovation. These fies have been listedn table 5below.

Table4. Promotors and barriers as mentioned by the interviewees.

Promotor Barrier
Activate consumer Creating a market -pull  Availability The availability of
demand by voicing consumer machinery accessib le equipment
wishes
Added value The degree to which Consumer The negative
an innovation perception perception and
generates additional associations of
value consumers regarding
the innovation
Compatibility trends The degree to which Costs Investment costs,
an innovation maintenance -,
resonates wit h operating - and other
consumer trends costs
Connect Unite and joining of Explain to consumer The degree to which
actors/ideas actors and ideas the innovation can be
explained in an
understandable and
friendly way
Faith The conviction that the Need for buffer The necessity of

innovation will be financial resources for

O

M
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Networks

Passionate/daring
individual

Regulations

Small incremental
changes

successful

The degree to which
actors have access to
a network of relevant
others

An individual which
believes in the
innovation and
stimulates its diffusion

Laws, procedures or
target values set by
authorities

Small changes which
build upon existing
product

Need for soon
results

Resistance to
change

Strict regulations

Structures

System functioning

Taste/quality (when
insufficient )

Uncertainty

Vested interests

Wait for others/me
too

set-backs

The pressure of
success within a short
period for commercial
products

The natural personal
aversion of newness
and disruption of
routines

Laws and procedures
set by an authority

Elaborate procedures
within companies or
governmental age ncies

The way in which the
current production
chain and social
system is operating

The intrinsic properties
of food products

The incalculable risk
associated with
potential lossesa nd
benefits

Investments made or
reputations build
which are a current
asset, challenged by
innovation

The reluctant attitude
with regard to
innovation and
competition

The factors explicitly mentioned by inteviewees resemble the main influencing factors

distinguished in the previous sectionsand incorporate all main elements.

Taking the factors described as promotors and barriers as a starting poirthe
interviews show several distinct topic groups or thems. Promoting &ctors can be grouped

around five themes;

1.added value

2.passionate individual

3. networks and interaction

4. Regulations

and 5. compatibility with consumer trends.
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Factors perceived as posing a barrier to the successful diffusion af anovation are grouped
around the following five themes

1.rigid structures

2.negative consumer perceptions

3. Regulations

4. Costs

and 5. uncertainty.

These bpics are represented in table 6n relation to the main elements. Each topic will be
shortly addressed and contradictions will be highlighted.

Table5. Promotors and barriers connected to the main elements influencing the diffusion of innovative technologies.

Type

Element Enabling/promoting diffusion Disabling/blo cking diffusion
Sector Regulations Regulations

Networks/interaction
Innovation Added value Costs

Compatibility consumer trend Uncertainty

Negative consumer perception

Organisation Rigid structures
Individual Being passionate

6.5.1 Promotors

Added alue

The moment an innovation is considered to provide added value, either for the consumer or for
other actors in the chainit is likely to be successful. When the innovation, in this case a
technology, can be positioned as providing benefits instead b&ing a cost increasing measurte
this increases the chances of diffusion to subsequent links in the production chain. Often
mentioned in this respect is distinctiveness. Retads well as food manufacturersre actively
looking for products which underline their distinctiveness. When tke technology can be used to
produce a product with a feature which another cannqtt provides a distinct feature which sets
it apart from the competition, which is often what subsequent links in the chain are looking for.
For mild preservation technologies this distinctiveness can be found in their ability to preserve
certain products without heat, according to the interviewees. A product often used as example is
fresh guacamole, which can only be sold commercially when treated mildly.

07 A A A OO Arediredt thit Andsfole, @f, cost increasing, unpleasant measure, we have to
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come back next time with pascalized [HPP treated] products, because | readterte and
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as well as other links in the production chain. Relative advantages of mild preservation

technologies are generally divided in advantages for actors within the chaiand advantages for

consumers. Interviewees agree that th most important advantages for actors within the chain

are the longer shelf life andhe resulting reduction in losses and increased range of logistics.
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Nonetheless these advantages depend on the original type of product which a producer is
innovating, as al® mentioned in section 6.3.3For a producer of ultrafresh produce the longer
shelf life provides a range of advantages, while a producer of originally ambient stable products
does not experience these advantages, but even disadvantages from this cha@gmsumer
advantages are a better taste and quality and clean label produgighich addresses the current
consumer trends of pure products without artificial additives.

Passionate individual

You need a thriving power, often in the form of an individual, toitfuse the innovation. In the
previous sections the importance of individuals came up too. A passionate individual is
considered a promoting factor by the interviewees because he or she defies the logic and
structures upon which corporations and the largemproduction chain are build. Characteristics
associated with such an individual are affinity with rebellion, strong faith and a daring attitude.
Rebellion refers to the tendency to oppose the rigid structures which inhibit innovation (see
section below). Rith is associated with the firm believe that an innovation has potential to
succeed, even when this cannot be backed by calculatiomkié tothe uncertainty inherent to
innovation). The daring attitude too refers to a willingness to innovate despite evident riskand
uncertainties.
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And that can be a business man, it can be a CEQ, it can be a technician, it does not matter. But

someone who is absolutely crazyat it. Who keeps nagging about it, brings it to the table again,

AT Ah UT & ET1T xhzBudineshmanl T 10EAET 08

Networks

Networks and interaction are unanimously regarded as promotors of innovation and the

diffusion thereof. As mentioned in previous setions, professional as well as personal networks

are considered a distinct advantage. Actors as governmental agencies, interest groups and sector
organisations actively construct networks and create opportunities for interaction. But also
corporate life itself initiates consortia and invests time and energy in relations with clients as

well as suppliers. These types of networks are rather structured and organised. Some
interviewees stress the importance of low key and informal meetings between people. Thape

of meeting is more associated with some sort of chemistry between people or coincidence (see
section 6.4.2.
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have very little time, so it is quite an atb eh, to create an effective network [..] some are
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Regulations

The promoting aspect in regulations is relatively straightforward. When a governmental agency

makes it mandatay to use the innovative technology this boosts the diffusion of that technology.
This is only mentioned by two interviewees.

Jhe U.S. is kind of leading in terms of technological eh, warranties orFEAE A OO ODOAODOA O O
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technology producer.



INNOVATING UNDER PRESSURE 47

Compatibility consumer trends

Consumer trends are leading in thelevelopment of new products. Interviewees place much
emphasis on the compatibility of an innovation with the demands and wishes of consumers,
since these have the purchasing power. Interviewees are positive about mild preservation
technologies, mainly beause it enables the production of products which answer current
consumer demands. As mentinedin section 6.2, it is not the technology itself that captures the
attention of consumers, only advantageous properties do. Consumer trends deermrigtportant
at this moment are clean label, health, convenience and authenticity. Mild preservation
technologies are generally compatible with the first three.
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idea of less processed, fresh, it is healthier and it tastes better and that is just a really big plus for
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6.5.1 Barriers

In addition to promotors interviewees also mention barriers. The followingsection will
elaborate on the themes: rigid structures, consumer perception, strict regulations and costs.

Rigid structures

Some interviewees perceive the current functioning of the system as a barrier to innovation.
This is mainly ascribed to the focusn low prices. Low prices lead to low margins throughout
chain, which in turn increases the risks of innovating. The food production chain is characterized
by many interdependencies between actors, all of which must be willing to take the risk in order
to create a successful innovation. In addition the low prices are considered to reinforce the
conservative character of the food sectgsince being the first means more costs and difficulties
than followers will have. Another feature of the current system which influences the innovation
landscape in a negative way according to the interviewees is the unequal powdstribution, as
described in section 6.2.2etail has a key position within the chain and with the focusn low
prices and risk avoidance is perceived to greatly reduce the chance of success of innovations.

®ut that is a big step, as a food manufacturer, you are not just going to produce to bring it to the

consumer via a webstore, that is just not how tirarket works. So therefore you always get much
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technologies

On the intra-organizational level rigid structures are considered to inhibit the chances of

inspiring encounters and the development of creative ideas. The stereotyping of actors as

technologists for being unable to communicate effectivelycan make it difficult for people to

reach decision makers within a company and thereby limit the chances of diffusion of invative

ideas.

Consumer perception

A negative attitude of consumers is a big fear of the interviewees. When consumers are afraid or
disapproving of the innovation or technology there is almost no point in further selling efforts.
Interviewees refer to pasttechnologies in the food sector which inflicted consumer rejection as
radiation or genetic modification. This is also related to the described information overload and
confusing definitions in (Results section 3).
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is negative talk about it. Well than you can just as well stop with your product. Eh, so first of all you
OET O1' A Al xAUO ETT x EI x Al .z95ehtbrBssobiationFdpreséntaieA T O O
food sector.

Some interviewees consider it very challenging to easily communicate or explain the used
technology to consumers. However there are no interviewees who have experienced actual
trouble with consumer perception regarding mild preservation technologies. As described

earlier especially HPP is considered a friendly technology which is relatively easy
understandable. Many interviewees experience that HHP lends itself for explication in the form
of a story, making it imaginable and relatable. Withegard to PEF interviewees are more
hesitant, they are afraid that the electrical component makes it difficult to be accepted by
consumers as friendly and safe. The only interviewee with direct experience in the sales of PEF
equipment on the other hand sated to not have experienced any problem consumer perception
or rejection.

Strict regulations

Strict regulations make innovating in the food sector more difficult according to the
interviewees. Regulations which make a certain level of safety or a spécifechnology
mandatory can stimulate innovation, as mentioned in the section on promotors. Howeverhen
interviewees are asked about the influence of regulations on the diffusion process they are
generally negative. The many restrictions and requirementen food safety are necessary but
make it difficult for start-ups to get into business. A recurring theme is #hnotion that regulation
lags behind innovation.
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Current regulation is based on a certain technique and new techniques or technologies can only
be authorized afterwards. The Novel Food Regulation is designed to accommodate this in the
European Union, buttechnology producers and food manufaaiirers do not considerthis

adequate. The uncertainty and long procedures have an inhibiting effect on innovation.
Especially since in other countries as the US similar procedures are shorter, whileads to a
negative position with respect to international competition.

Costs

Costs is a very prominent theme in the interviews. Almost all interviewees perceive the high
costs associated with innovation a barrier to diffusion. Innovation in generakialways
associated with increased costs and efforts, for innovation in terms of mild preservation
technologies costs are considered especially important. Mild preservation equipment and
maintenance is considered very expensive, and as mentioned the foagttor is characterized by
a strong emphasis on price competition and resulting low margins throughout the chain. Other
barriers mentioned by interviewees are often related to costs, for example the need for a
financial buffer for setbacks which start-O B 6r @mall companies often lack. Another perceived
barrier is the unavailability of machinery,becausethe high investment sts of proper
equipment reducethe possibility for product trials and easy entrance opportunities. In addition
new equipment is likely to replaceequipment which is not yet written off, leading tosunk costs.
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Researcher.

However a bit further in the interview interviewees often shift the emphasis to the uncertainty
and monetary risks involved in innovating. Some interviewees stress that it is not as much the
costs as it is the uncertainty of the benefits which acts as a banri innovation. The risk of
investing a lot of resources without a reasonable estimation of the return of investment makes it
difficult to innovate, especially in an environment with low margins.
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course compared to the costs, and what you see happening it that often the costs are increased

when the benefits disappoint and then it seems like it was no success because the costs were too
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7. Discussion

The aim of this research is to characterize the diffusion process of novel mild preservation
technologies. Interviews with actors throughout and related to the production chain revealed a
number of main themes important in this respect. Théour themes influencing the diffusion
process are the sector, the organisation, the innovation and the individual. Each of the themes
can be considered in the light of hard as well as soft aspects. Théction firstly takes to a
discussion of the theoretical implications of the current researchSubsequently the limitations of
the current research will be addressed and finally suggestions for further research witle made.

7.1 Theoretical implications

The current research has yielded results which shed light on the literature used. The

Al i PAOEAEI EOU AT A CAPO ET OAI AOGETT O1 21 CcA0O0O6 OE
frameworks and models will be addresed.
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mentioned in the previous sectionthe results of this study do not confirm the importance
placed on the main elementsommuncation channelsandtime as proposed by Rogers (2003).
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serendipity and coincidence.
However, the innovation attributes are confirmed by the resultswhen talking about
innovations and their diffusion interviewees mentioned all attributes proposed by Rogers
spontaneously. In addition eight innovation attributes were distinguishablethat apply
specifically to the food sector. These attributes cannot entirely bednslated to a catext outside
this sector. In generaJRogers' theory provides a comprehensive starting point for the study of
diffusion of innovations, however the emphasis found in the results dgsnot correspond with
the emphasis placed in Rogers' trey. This is partly due to the different focus, the current
research aims to characterize the process for mild preservation technologies where Rogers
focuses more on the general and partly quantitative indicatoref the diffusion of innovation.
In addition, the main elements from Roger's diffusion of innovation theory (2003)
communication channels and time respectively, did not yield much information. Interviewees
made some comments about communication channels and time when askbdt did not
emphasise rehted matters or spend much time on the topics. This might indicate that these
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topics are not considered relevant by the interviewees in the context of innovation diffusion or
that the interviewees do not have a personal interest in these topics.

One important aspect which emerged clearly from the data from this studyandwhich
lacks in Rogers' frameworkis the influence of the individual. This aspect is partly accounted for
within the theory by the actors called the change agent and opinion leader. Witagard to
change agentsmultiple different terms are used in literature to indicate actors with an
intermediary function, suchas third parties, intermediary firms, bridgers, brokers and
innovation intermediaries (Howell, 2006). Each term stresses a different part of a definitiorbut
essentially all evolve around the same function, that of professional intermediary. This diversity
in terms indicates that intermediating parties are of importance in innovation processes, but
that alignment in literature is lacking. However it is not the professional intermedianthat
catches attention in this research, it is the emphasis of the passionate individual, which is more
related to the opinion leader proposed by Rogers (2003). Opinioradership is often associated
with the diffusion of innovation spread amongst consumergDelre et al., 2010) while the results
of this research focus on the importance of individuals throughout the whole production chain.
The incorporation of the individual to a larger extent in the diffusion of innovation framework
would be valuable. Another factor deserving more attention is coincidence, some outcomes of a
diffusion process are simply not predictable. This resonates with the criticism by several authors
that diffusion of innovation theory is overly simplistic and the importance of serendipity in
systems and processeis largely ignored(Klerkx, Aarts, & Leeuwis, 2010)

Other literature

The results relate to the findings of carain studies, butlack compatibility with others. First, a
possible different theoretical approach is discussed and then the results corresponding and
contrasting with previous literature is addressed.

In the introduction the consideration of two theoretical foundations was made, based on
the work of Harmanciogluet al.(2009). The choice was made to depart from the literature
focussing onthe diffusion/adoption line of theory. In hindsight the resourcebased/contingency
theory foundation which emphasizes e influence of resources, organizational structures,
processes and people on the development and marketing of new products seems more relevant.
The elements of this theory base resonate more with the result3 his study too found
importance in organizational structures, processes and people on the diffusion process, whereas
the mere pattern of adoption of the innovation was less prominent.

The results found by this research correspond with some literature mentioned in the
introduction. For example the finding that the waysin which large corporations are structured
are enhancing the operational capabilities but inhibit innovative potential, as found by Dijkman,
Omta and Fortuin(2011). Also the low involvement of consurars in decision making as
described by Sonne and colleagues (2010) fits with the current data. Lasttile emphasis placed
on interaction and networks byTidd, Bessant and Pavitt (2005) and Jolink (2009) clearly
corresponds with the results of this research

The findings by Enzing (2009)that the Dutch food and beverage industry, especially
3- %60 AOA i1 O0OA xEITEIC O ETOGAOGO ET ETT1TOAOQGEITO
contradicts the interviewees descriptions of the sector as conservative. It might likat the
perception of the interviewees is not in line with the actual investment behavior, and it would be
interesting to take a closer look intaf and why this is the casesee Future research, section 7)4

With regard to regulations the findings donot relate to the found literature. Al
interviewee comments onthe impact of regulations on the diffusion of innovation only surfaced
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after a probing question from the interviewer, while only one interviewee brought up the topic
by itself. This is in contrast to tle survey byJermann and colleagues (2010)hich indicated that
(a lack of) regulations were seen as an important barrier to the diffusion of new mild
preservation technologies. Jermann and colleagues (2010) looked into food manufacturers
which might partly explain the difference, as well as that the interviewees came with similar
responses once a question was asked, which is the same in the survey format used by these
authors. Barriers as costs and uncertainty emerged both from the survey by Jermann etahg
from the interviews in the current research. Rigid structures and negative consumer perceptions
were only found by the interviews andwere not supported by the survey results from Jermann
et al.

Lastly a look is taken at the expectations concernirtye ador roles. The original idea
was that actors have certain expectations of other actors in or around the production chaimith
regard to whom should be responsible in taking the lead to initiate or facilitate innovationghis
was not based on existing liteature but on the expectations of the testing ground of the
Province. Actors made neommentson perceived actor roles or responsibilitiesand when
asked did not engage in elaborate discussions. This seems to indicate that the interviewees (who
were from many different points in the production chain) did not ponder on the responsibilities
of others or themselves in taking the lead in innovatingnd no accusations were made or
expedations expressed

7.3 Limitations
As any research this stug has some limitations and attention points, which are addressed in this
section.First the chosen theoretical framework is addressed and then some issues regargithe
method are touched upon.

The design of this research takes Rogers' diffusion of innovabn theory as a clear
starting point. This aids in setting a focus and guiding the data collection, howeveglying on
one theoretical framework inevitably excludes other starting points and possible perspectives.
By keeping the topic list for the intervievs basic and open this threat to limited data collection
was addressed, nevertheless the main elements still steer the focus of the interviews.

Method
With regard to the interviews some notes can be made.

During the participant recruitment some people wee unwilling to participate due to
time allocation issues, these people were often part of a small company with few employees and
high workload, in these cases participants on similar points in the production chain were
recruited. It should be considered hat the people who refused to participate due to time issues
could have emphasized issues as time pressure and workload, while this was underprasized
by other participants.

In addition semi-structured interviews are inevitably influenced by the interviewer and
the course of the conversation, therefore not all issues were addressed in equal measure by each
interviewee. Some interviews were conducted over the phone while others took place fate
face. In the phone interviews time was generally more lim&d than in the faceto-face
encounters, which also affected the vging amount of data collection.

Since the interviews were semistructured, interviewees were able to discuss what they
felt was important in the context of innovations in the food sectorA division emerged between
interviewees who focussed on dynamics, factors and barriers on a company level and
interviewees who took to a more abstract view of the food sector as a whole. The topic list
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allowed for interviews focussing on either one or bothangles, while the original idea was to
focus on the more abstract issues at play in the food sector as a whole. The observation that
some people perceive intraorganizational dynamics to be more salient or relevant might be
because these matters are moreisible or close to them personally and/or that these dynamics
have a more direct influence on innovation diffusion than the more abstract barriers.

In addition interviewees naturally took more time to discuss matters which touched
directly to their immediate line of business or activities than matters less close to them. The
freedom to discuss matters in more or less detail led to a situation in which certain topics were
discussed elaborately and others were barely touched upon. Several topics which wesgected
to have an influence on the diffusion of innovations were not brought up by the interviewees or
not discussed elaborately. Issues which were brought up by the interviewer as part of the topic
list, which did not yield the expected response were othe main element communication
channel andtime from Rogers' theory,actor responsibilitiesand regulationsas discussed in the
previous section

Approach

Finally the explorative approach of this research indicated important or salient issues but is
insufficient to explain these dynamics in detail. Issues which were not brought up are not further
investigated, while this might lead to interesting insights. Therefore some suggestions for
further research will be discussed.

7.4 Suggestions for further research

The roles of uncertainty, actorperceptionof the sector social media, information overloadnd
consumer interesprovide interesting topics for further investigation.

While at first sight the direct costs and benefits seem to be hurting the diffusion of inmation, it
appears thatuncertainty is a more accurate term to describe the issue at stake. More information
on how uncertainty influences corporate as well as personal decision making in an innovation
context might yield interesting ideas on how to reduc®r overcome this uncertainty. In addition
the difference betweenactor perceptionof the innovativeness (or conservatism) of the food
sector and the investigated actual innovativeness is remarkable.fécus group addressingthis
discrepancy might provideinsight in room for improvement (of the actual innovativeness or the
image of the sector).

A very different topic relates to the role olhew mediain innovation diffusion. From the
interviews it appeared that faceto-face communication is by far most beeficial and inspiring,
while at the same time timeconsuming and costly. Social media channels are generally
described as a medium which has the potential to mediate between these two aspects of faxe
face communication, however very little was said othe topic by interviewees. It might be
interesting to investigate the use and potential of new media formats in innovation diffusion
contexts. An inventory of the use of certain channels at this moment and a corresponding
network analysis supported with gqualitative interviews in a different sector (i.e.
telecommunications) could provide insight in the potential and meaning of new media in
innovation diffusion contexts.

A different aspect of media which is emphasized by the interviewees is tlo@erload of
information on food, food products, health, and technologies etcetera. How do people
(consumers or producers) make sense of this immense availability of information of undefined
quality? And how does this influence their opinion on novel food technologiesQuestions as
these might lead to interesting and useful answers. Especially since the data showed a paradox
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between the need to inform the consumer while at the same time consumers seem uninterested
in the technology, more insight in this issue might leatb better advices on consumer
engagement in novel technology trajectories.

7.5 Implications for practice
The barriers and promotors identified in this study provide can be used to make several
recommendations in the context of the testing ground in Geldexhd.

The promoting and inhibiting factors for technology diffusionfound in this research can be used
to enhance thediffusion process. The promoting factors argl. regulations,2. networks &
interaction, 3. added value4. compatibility with consumer trandsand 5. passionateindividuals.
Especially added value, networks and interaction, compatibility with the consumer trends are
already well accounted for in the case omild preservation technologies.

Clearregulationsthat allow for fast innovation aceptance trajectories can enhance the
diffusion of innovation and lower barriers as uncertainty and costs. Sector associations already
lobby for faster procedures on Dutch as well as European scale. Other beneficial activities in this
respect could be an elarged input of the industry in the construction of regulations. This way
regulations can be tailored more specifically to the needs of the sector, both in terms of clarity
and information as well as in terms of practical procedures.

Networks and interacionscreate more chances foproductive or creative encounters as
well asmore direct commercial advantages. These networks or encountecan be facilitated by
governmental structures as well as from corporate initiativesExamples of regulated
interactions which are already in place are fairs, consortia or network meetings. The results of
this study highlight also the benefits of less structured interactions. In the context of the testing
ground in Gelderland one could think of organizing activities aimed aheeting people outside
formal occasionsas excursions to industry related plants or firms, open lectures or seminars,
cooking courses or other informal gatherings.

Added valuecan be created by tailoring an innovative technology to consumer wishes
and demands, and should be promoted accordingly, both by brands and technology producers.
In addition the added value of an innovation should not only be considered in terms of the final
consumer.Especially with the prominent place of retail in the chain, one nai consider what
features of the technology add value for these types of organizations. In the case of mild
preservation technologies the added value for food manufacturers lies in the prolonged shéfe
and thereby increased possibilities for logisticsas well as higher quality products and resulting
higher prices. For retailers the increased shelife means less losses, the improved quality of
products leads to possibilties for distinctiveness.For consumers the product aspects as clean
label, beter taste and quality and increased convenience are most relevant. By highlighting the
potential added value for each separate link in the chain the chances of adoption are increased.

The compatibility with consumer trendss important. In the current maket mild
preservation technologies and resulting products resonate well with consumer trends. Food
manufactures should make this connection explicit (see appendix Eimilar to the issue of
added value, each link in the production chain is important. Hogwer in this case theemphasis
should lie on the enduser. Each link in the chain must consider well what exactly it is that this
technology or product proposes for the final consumer. This enhances the chances of successful
diffusion and adoption by actos as retail. In order to enhance this careful interaction across the
whole chain is important. In the case of the testing ground there could be a role for the Province
in orchestrating inclusive communication throughout the whole chain.
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The influence of he passionate and creative individuahould be nurtured within
organizations, allowing space for changén interviewee suggested that management officials
may stimulate this by evaluating their employees not solely based on targets linked to efficiency,
since innovative activities are not always efficient even when they are valuabl®ther ideas to
enhance room for creativity can be by means of informal interaction, shared meals or activities
can increase informal facego-face meetings, especially betweepeople from different
departments or ranks.

On the other hand the results indicated several barriers to diffusiaril.regulations, 2. costs 3.
uncertainty, 4. negative perceptionsnd 5. rigid structures. The regulations were already
addressed in the pevious section, suggestions related to the other four barriers will be
discussed here.

With regard to costsa beneficial role can be played by tolling companies which can lower
the initial investment costs and thereby the risksassociated with high invesinent costs In this
sense the testing ground in Gelderland already plays a supportive role, by lowering testing costs
and introducing firms to a low investment production option.

Uncertaintyis inherent to innovation and will always be presentit cannot be eliminated.
However the paralyzing impact of high uncertainty can be diminished by the availability of a
sufficient buffer. This allows for thefor maneuverAT A OAOUO OEI A &£ O Ei BDOT 0O/
innovation when it reaches the market.

Negative consurar perceptionsseem to pose a threabnly to PEF anchot as much to HPP
technology.Consumer involvement is thus important, in the stage of research as well as in later
stages by the industry. This is difficult since many consumers are not directly intereesl in
technologies. The presentation of the technology or explanations it$ effects is considered most
understandable when presented in a stonlike format (see appendix E) In addition it could be
helpful to create a central trusted source which is avkable for questions or concerns of
consumers. In the Dutch context this could be an organization as Het Voedingscentrum.

Finally rigid structureswhich are part of organizational arrangementsshould be
carefully balanced as discussed in the previous sé&on. A company culture focused on
optimization only will never be innovative. If a company values innovativeness than this value
should be endorsed by the company culture, allowing room for informal interaction, actions that
do not contribute only to shat term goals and driven individuals with creative ideas.

8. Conclusion
The central question of this research is formulated asVhat does the innovation diffusion
process of novel mild preservations technologies as HPP and FERFhe Netherlandslook like?
Four main elements influencing this diffusion process were identified
1.the competitiveness of the sector
2.the uncertainty associated with innovations
3.the role of structures and organisations
4.as wellas the role of the individual.
These elements were ofterliscussed in respect to their hard, as well as their soft aspecEach
will be addressed shortly.

The diffusion of novel mild preservation technologies takes place in a tightly regulated
and very competitive sector. This competitive structure is charaetrized by a focus on priceand
in combination with the many interdependencies between actors in the sectdhis leads to low
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margins. These low margins increase the stakes, and thereby the risks inherent to@vation. In
addition, the power is unequally distributed throughout the chain. Retail possesses a key
position where it acts as a gatekeeper between the industry and the consumer, this position
seemssomewhat nuanced since the final purchasing power liegith the consumer.

Parallel to the actors in the production chain emerges the influence of the individual. A
passionate individual, not bound by a specific profession, can act as the thriving power behind
an innovation by defying the rigid structures andoutines often formed within companies. Due
to the low margins, structures and routines within the food sector, companies are often aimed at
costreduction and optimisation. A passionate individual within a company can then make the
difference by pulling an innovation through the initial resistance. An individual can also
influence the diffusion of an innovation by his or her personal as well as professional
connections. Networks are considered an important source of innovations as well as important
facilitators of the diffusion thereof.

With regard to the element of innovation the focus seems to be on uncertainty.
Investment costs are dreaded by companies within the sector, especially with regard to the risks
inherent to innovation. However, it appears tobe not as much the costs involved in an
innovation process as well as the uncertainty of potential benefits. It is uncertainty of profit,
regulatory acceptance and consumer perception which inhibits innovation and the diffusion
thereof.

Lastly, consumer grception is taken seriously in the case of technological innovation.
With the consternation aroundfood irradiation and genetic modification in mind, questions
around consumer acceptance are asked early in the innovation process. The Dutch consumer is
focussed on authenticity and novel technologies do not fit that image. On the other hand
consumers do not interest themselvesor technology or technologicaldetails, they are
interested in the resulting properties. This provides interesting opportunities forfurther
research.
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Appendix A ; General Interview Blueprint

Theme
Innovation diffusion process

Specific topic

YT 11 OAOCETT AAI DOBET TEPAI BRAAOCADEAOET DADAAETT I 1
ground of the Dutch province Gelderland

Research questions

Main:

What does the innovation diffusion process of novel mild preservations technologies as HPP and
PEFin the Netherlandslook like?

Sub:

1. Which actors are involved in the social system of adoption of mild preservation
technologies in the Dutch context?

2. What role do these actors play in the innovation adoption process?

3. How do these actors relate teand communicate with each other?

4. What fadors influence the innovation diffusion process and how?

5. What are the barriers or promotors for adoption according to the different actors?

Objectives, Topics and Aspects
1.Which actors are involved in the social system of adoption?

9 Objective 1 To identify which actors are important in the adoption innovation process
of mild preservation technologies according to the interviewees.
§ Topic 1:
- Producers (manufacturers/tolling/sales)
- Government/ Regulatory authorities
- Retail
- Food manufacturers
- Consumer (orgarizations/bloggers/professionals)
- Media (popular/trade/social)
- Knowledge/innovation brokers
- Research/Knowledge institutions

FEObjective 2To find out why the actors mentioned are considered important by the
interviewees.

§ Topic 1, important to whom:
- To interviewee self
- To organization interviewee
- Toinnovation process as a whole
- To crucial link in the innovation process
- Etc.
§ Topic 2, because of what:
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- Regulate demand

- Have regulatory power
- Have control

- Etc.

2.What role do these actors play in the innovatio adoption process?

F Objective 1:To find out how interviewees position themselves in the innovation
process.

8§ Topic 1, perceived innovativeness:
- Innovator (give examples why)
- Early adopter/Early majority/Late majority/Laggard
- MeOT 1T AOOCET ACQAECDDAAOI O 1 AT ¢
8 Topic 2, perceived role:
- Change agent
- Knowlegde broker
- Opinion leader
- Gate keeper (i.e. retail)
- Create/reinforce rules
- Norole
- Etc.
8 Topic 3, actions: (depending on type interviewee)

E |/ AE ATodris 6ul what roles in the diffusion process a considered important by
the interviewee.

8 Topic 1, roles of importance to innovation process:
- Change agent
- Knowledge broker
- Opinion leader
- Gate keeper
- Create rules
- Etc

A Obijective 3To find out how interviewees position other actors in the innovation
process.

8 Topic 1, which actor is considered most important:
- Producers (manufacturers/tolling/sales)
- Government/ Regulatory authorities
- Retail
- Food manufacturers
- Consumer (organizations/bloggers/professionals)
- Media (popular/trade/social)
- Knowledge/innovation brokers
- Research/Knowledge institutions

§ Topic 2, What role is considered most important:
- Change agent
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Knowledge broker
Opinion leader
Gate keeper
Create rules

Etc

8§ Topic 3, which actor should do what?

3.How do these actors relate toand communicat with each other?

E | AE ATo@enbrhdirect or indirect relations between actors.

8§ Topic 1, with which actors does the interviewee interact:

Producers (manufacturers/tolling/sales)

Government/ Regulatory authorities

Retail

Food manufactuers

Consumer (organizations/bloggers/professionals)
Media (popular/trade/social)

Knowledge/innovation brokers

Research/Knowledge institutions

Distinguish homophilous and heterophilous interaction

8 Topic 2, how do they communicate:

> > > > > >

Personal communication

E-mail

Telephone

Conferences/ meetings
Mediating organizations/persons
Etc.

8 Topic 3, type of interaction

> > > > >

Familiar - Business
Mediated z Direct
Frequentz Infrequent
Friendly - hostile

Etc.

E | AE ATo®ris 6ulhow actors communicate about innovations.

8§ Topic 1, how do they obtain knowledge on innovations:

> > > > > P

Actively searching- passive

Via personal network

Via business network

Via trade journal/literature
Conferences

Innovation brokers/change agents
Etc.

§ Topic 2, how does the innovatietecision procestake place

A

Persuasion ¢ by whom)
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A
A

Decision influenced by whom
Etc.

8§ Topic 3, With whom do they communicate about innovations

A
A
A
A
A
A

A

Colleagues
Competitors

Financial instances
Network organizations
Suppliers

Consumers

Other

8 Topic 4, how does the actor communicatbaut innovation to others

A
A
A
A

Active zNot at all

About benefits/drawbacks product
About benefits/drawbacks process
Other

E | A E Aldedtiy rAfernedjcommunication channels.

8§ Topic 1, to stay ugio-date on innovations:

> > > > P

Interpersonal communication
Mass meda (journals etc)
Network events

Social media

Etc.

8 Topic 2, to obtain relevant knowledge on innovation :

> > > > >

Interpersonal communication
Mass media (journals etc)
Network events

Social media

Etc. Different for consumers

4. What factors influence the innovation difusion process?

9 Objective 1 To identify factors considered most influential on the process.
8 Topic 1:

EObijective 2To identify characteristics of the innovation which are of influence.

Innovation characteristics

Promotion/ knowledge availability (time/communication)
Company culture (system)

Ecosystem dynamics (system/communication)
Regqulatory framework (system)

Etc.

§ Topic 1:

Relative advantage
Compatibility
Complexity

Trialability
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- Observability
FObjective 3To identify which characteristics of the saial system are of influence.

§ Topic 1, organizational culture:
- R&D intensity
Design, Skill, Technological, Innovation intensity
Company vision
- Organizational structure
- Internal communication
- Learning style
8 Topic 2, system structure:
- Regulatory framewak
- Ecosystem dynamics
- Available &accessibleknowledge
- Etc.

FObjective 4To identify the characteristics communication structure of influence.

§ Topic 1:
- Number of interactions
- Availability of information
Access to information
Level of trust in other actas
- Etc.
8 Topic 2, (Consumer) Identify information needs consumer:
- Current knowledge on (mild preservation) innovation
- Information seeking behaviour
- Accessibility of information
- Interest in processing technologies
- Preferred communication channels
- Type of information
- Etc.

5.What are the barriers or promotors for adoption according to the different actors?

FEObjective 1To identify the perceived barriers for adopting novel (preservation)
technologies.

8 Topic 1:
- Lack of knowledge
- Lack demand
- Costs
- Organizational culture
- Unfavourable innovation characteristics
- Ecosystem dynamics
- Etc.

EObijective 2To identify the possible promoters for adoption according to the actors.

67



INNOVATING UNDER PRESSURE 68

8§ Topic 1:
- Favourable innovation characteristics
- Functional communication structure
- Innovative ecosystem
- Organizational culture
- Availability + accessibility knowledge
- Etc.

Description interviewees

The interviewees are actors which are considered involved in the innovation adoption process
of mild preservation technologies in relation to the teing ground in the Dutch province of
Gelderland. They are identified by the use of a snowballing technique. The participants in
interviews are selected not to represent the most common actors in the ecosysterout in order
to provide a range as wide as podsle, this maximum variety strategy enables the inclusion of
the diverse expressions in the participant sampl¢Boeije, 't Hart, & Hox, 2009)

Main barriers

Paossible barriers for data collection with semistructured interviews in this research might be
that the subject touches upon sensitive corporate information. Companies might be unwilling to
participate or share certain information, beliefs or opinions. It is therefore of importance to be
clear and transparent about what wil be done with the obtained information.

Another challenge is associated with accessing the right interviewee within a certain
organization. Innovativeness of companies is influenced by organizational dynamics and
different people within the same organizéion might have very different ideas about innovation
processes. It is important to take this into account.

Interviewer Introduction

(in Dutch)

Mijn naam is Maaike Spuijlk studeer Applied Communication Sciences aan Wageningen
University. Momenteel schrif ik mijn Master thesis over het innovatie proces van milde
conserveringstechnologieén als HPP en PEF. Ik schrijf deze thesis in het kader van de Proeftuin
Milde Conserveringstechnologieén van de provincie Gelderland. Het doel is om het innovatie
proces van deze technologieén in kaart te brengen en te kijken waar eventueel verbetering kan
worden bewerkstelligt.

Ik ben heel benieuwd en zou graag meer willen weten over hoe u/jullie aankijken tegen deze
milde conserveringstechnologieén en het innovatie procedaar omheen. Zou u tijd hebben hier
een keer met mij over te spreken?

Het uiteindelijke rapport wordt een deliverable voor het proeftuin project en dus openbaar.
Eventueel zouden (bedrijfs) namen kunnenin de conclusies worden geanonimiseerd. De
interviews zullen worden opgenomen en beschreven maar worden uitsluitend gelezen door de
Communicatie begeleider van Wageningen University en worden niet aan derden verstrekt. Het
onderzoek wordt gedaan in het kader van mijn afstuderen aan Wageningen University,de
context van het proeftuin project van de provincie Gelderland. Holland Food Ventures heeft de
subsidie voor de proeftuin aangevraagd en is opdrachtgever van dit onderzoek.
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Appendix B ; Topic list

The guestions printed in bold are topics which are eXjzitly addressed. The questions or aspects
below merely act as a reminder of possible interesting leads or probes. The topic list is meant to
stimulate interviewees to talk about the selected topics in a way that they can express what
comes up in them andvhat they consider important.

Introduction

- Personal introductions of the interviewer

- Purpose: Gain insight on the innovation diffusion process (HPP/PEF in particular) in
Netherlands

- Explain that the use of the answers contributes to the Master tlses

- Explain that no wrong answers exist. The interviewer is interested in the perception of the
interviewee

- Ask permission for recording of the conversation

- Explain that short notes will be taken

- Stress that the answers will be treated confidentidy, but that the final report will be public
- The interview will take between 30- 60 minutes

Topic list

R1: + Social system

Which actors are important in the innovation process?
- Which

- Why

- What role do these actors play

- How do they relate to eactother

8 What do you think of:
- Producers (manufacturers/tolling/sales)
- Government/ Regulatory authorities
- Retail
- Food manufacturers
- Consumer (organizations/bloggers/professionals)
- Media (popular/trade/social)
- Knowledge/innovation brokers
- Research/Knowledgeinstitutions

R2:
Which role does this organization play in the process?
- Examples

R3: + Communication

How do you acquire information about innovations?
- How do you communicate about innovations?

- With whom?

- Via which channels?

- How do the actors reéte to each other?

- Do you know HPP/PEF?

- What do you think about it?
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- What would you like to know?
- How should the communication around these technologies be done?

R4: + innovation

Current knowledge on (mild preservation) innovation
Information seeking behaviour

Accesibility of information

Interest in processing technologies

Preferred communication channels

Type of information

Etc.

Which factors influence the diffusion of innovation?

-Who?

- Which attributes of the innovation?

8§ What do you think abot

Relative advantage
Compatibility
Complexity
Trialability
Observability

- Social system (inside and outside the organisation)

- Way of communication

R5:

What are barriers in the diffusion of innovation?

8§ What do you think about:

Lack of knowledge

Lackdemand

Costs

Organizational culture

Unfavourable innovation characteristics
Ecosystem dynamics

Etc.

- What are promoting factors?
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Appendix C; Actor characterizations

Based on density of the codes (total frequency), the key actors have been selected an
characterized by their relations to other issues coming up in the interviews. The frequency of
coding was [Food manufacturer: 155, Consumer: 108, Retail: 80, Government: 57, Knowledge
institutes: 47, Technology producer: 27, Financial institutes: 20]. & of these actors will be
addressed in this appendix.

The actor networks have been made by a thorough analysis of the-aocurrences tables
'actors x actor:roles' and 'actor:characteristics'. This was supplemented with the most
outstanding values from aco-occurrence between the actor and all other codes. Apparent
relations between the codes in the network have been made afterwards. Each link is supported
by at least 4 quotations.

The first key actor: food manufacturer has also been described in the rdsgection.
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(T R
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lated ek . “ R
e e (SSEEEE 0
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__,.-.. i 355 norgifie-

Actor: Role: create suitable innovallon]“'_'_ A
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FE
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Actor: market researchers~

- Actor: Product developers

Actor: Business man

Associations with Actor: Food manufacturer.

The food manufacturer can be considered a real spider in the web. The actor is associated with

the most connections. These connections are also relatively often connected with each other. In

this section an overview is given for the purpose of illustrating the types of issues connected to

the actor by the interviewees. Food manufacturers as enterprises are characterized with

GEi Pi OOAT AR | &£ AT ET C8 Al A OAAOE tgedded ts dhgadetin O A EA O
ETT1T OAOGET 18 4EA AAOT O AT A I AT OEAAOOOA EO AOOIT AE
001 AAOOAET OUS KRAIXAENO 3EIADBEAFAMART I AEAT GA6h OO0
relate to the costs and invesnents the manufacturer must make in the face of innovation and
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the associated risk. The latter three refer to the culture within a company which can have an

inhibiting effect on innovating. The manufacturer is associated with relatively many other actors

(CEA AAOI OO0 ET 1T OAT cAh Al OAh COAAT AO OEA AT OOT I ¢
ETTT OAGET 1T Al EIi AOA8h OOOECCAO ETTT OAGETT8h OAT OC
ETT1TOAGET 168 )1T11 OAOET T AEAfAIAGAIG&EGOSBB0 | xEEAE
OAl AGAT O O1 OEA AT A 1 AT OEAAOOOAOO AOA OOTETT x1

TS

OET OAT O1 06 xEEAEI BATUAAT PAOOAAMROBEOUSGh xEEAE OA#
are associated. Issues identified with regard to the structure of the social system with a direct
OAT AGETT O AT A 1 ADBDAAA GG AER0 6 EGO TN AT x A O

Food manufacturer as an actor shares the most codes (or issues) with the actor retail. With the
other actors less codes are shared.

Societal trends |-
- .

r

.
Promotor: activate the latent o, ﬁ [Communi cation Infarming ]
consumer demand - ~
= b ‘ "ol

Actor: Characterisites: most powerful

in chain W5 assocgted with -
. X Actor: Opinion Leader
is associafed with~ ‘ —
assockated v

asfy of ,
Ay O Actor: Elogger

power~

Actor: Characterisitc: purchasing |

Actor: Characteristic: steering

innavation ] h /
Actor: Characteristics: representing

Actor: Characteristic actor is J COnsUmer

incapable of knowing what it wants~ //‘Q.ﬂridi cts

Actor: Characteristics: interested in | Actor: Characteristics: not

properties nottechnology representing consumer~

Associations with Actor: Consumer

The actor Consumer is associated with relatively many charactedlzOET 1T O Oi 1T OO0 DI x A O A(
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retail, but naturally have a connection with the consumerThe consumer is only associated with
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Government or Knowledge institutes whom are situated at the other side of the production
chain.
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