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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 Fields (PEF) have several 

advantages; they are environmentally friendly compared to conventional heat preservation, they 

are able to preserve food quality and extend microbiological shelf life without using chemical 

additives. The techniques are relatively well-established, but not yet widely applied (outside the 

United States). The aim of this research 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 interviews were conducted with actors throughout 

the food sector. The Diffusion of Innovation theory by Rogers (2003) was taken as a starting 

point. Four main elements emerged to influence diffusion process; 1. the competitiveness of the 

sector, 2. the uncertainty associated with innovations, 3. the role of structures and organizations 

as well as 4. the role of the individual. These elements were often discussed 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. Soft aspects refer more to the personal 

sides thereof as 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 structures. Theoretical and 

practical considerations are discussed.  
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EXECUTIVE SUMMARY 
Innovative technologies have the potential to improve or replace existing processes. However 

the diffusion of innovations is not a simple process. 

 Relevant innovations in the food domain are mild preservation technologies as High 

Pressure Preservation (HPP) and Pulsed Electric Fields (PEF). HPP is a mild processing 

technology that can be used for the preservation of food products. The product is subjected to 

pressure that inactivates most vegetative micro-organisms by damaging cell components such as 

cell membranes. PEF too is used 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 have several 

advantages, i.e.; they are environmentally friendly compared to conventional heat preservation, 

they are able to preserve food quality and they can be used extend the microbiological shelf life 

without using chemical additives (Sonne et al., 2012). 

 The techniques are relatively well-established, but not yet widely applied (outside the 

United States)Ȣ 2ÅÃÅÎÔÌÙ ÔÈÅ ÔÅÓÔÉÎÇ ÇÒÏÕÎÄ ȬÍÉÌÄ ÐÒÅÓÅÒÖÁÔÉÏÎ ÔÅÃÈÎÏÌÏÇÉÅÓȭȟ Á ÐÏÌÉÃÙ ÉÎÓÔÒÕÍÅÎÔ 

of the Dutch Province Gelderland, has been granted a subsidy. This testing ground functions as a 

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 practical context 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 PEF in the Netherlands 

look like? In order to address this question, 20 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 identified; 1. the 

competitiveness of the sector, 2. the uncertainty associated with innovations, 3. the role of 

structures and organisations and 4. the role of the individual. These elements were often 

discussed in respect to their hard, as 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 chain. The tension between costs, benefits 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 individuals who are passionate about an 

innovation can break through these structures and facilitate the diffusion. 

 In addition several promotors and barriers were identified. The promoting factors are 

regulations, networks & interaction, added value, compatibility 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 barrier to diffusion were found to be regulations, costs, 

uncertainty, negative perceptions and rigid structure.
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1. Introduction  

Ȭ'ÅÔÔÉÎÇ Á ÎÅ× ÉÄÅÁ ÁÄÏÐÔÅÄ ÉÓ ÄÉÆÆÉÃÕÌÔȟ ÅÖÅÎ ×ÈÅÎ ÉÔ ÈÁÓ ÏÂÖÉÏÕÓ ÁÄÖÁÎÔÁÇÅÓȭ (Rogers, 2003, p. 

3). Some ideas have the potential to improve practices, processes, systems and even quality of 

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

ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ /ØÆÏÒÄ ÄÉÃÔÉÏÎÁÒÙ ÉÓ ȬÔÈÅ ÁÃÔÉÏÎ ÏÒ ÐÒÏÃÅÓÓ ÏÆ ÉÎÎÏÖÁÔÉÎÇȭ (Oxford Dictionaries) 

which emphasises the dynamic nature of innovations. Innovations do not merely exist; they are 

inherently connected to a process. Innovations can be classified in types in in many ways. Often 

a distinction is made between product- and process innovation.This phenomenon of 

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

inquiry of many scholars. Greenhalgh and colleagues (2005) identified thirteen r esearch 

traditions that  ÈÁÖÅ ÃÏÖÅÒÅÄ ȬÄÉÆÆÕÓÉÏÎ ÏÆ ÉÎÎÏÖÁÔÉÏÎȭȟ ÔÈÅÓÅ ÔÒÁÄÉÔÉÏÎÓ ÖÁÒÙ ÆÒÏÍ ÒÕÒÁÌ ÓÏÃÉÏÌÏÇÙ 

to marketing. 

 Thus, much research is aimed at characterizing how and why innovations do or do not 

diffuse. Since some technological innovations are easily incorporated in the daily lives of people 

while other innovations meet resistance, researchers have shown interest in the consumer 

acceptance versus rejection of these types innovations (Ronteltap et al., 2007). This proves 

relevant for all kinds of domains, varying from agricultural extension to information technology. 

The area of specific interest of this thesis is the food sector. Consumer acceptance of 

technological innovations in food has many similarities with that in other fields (Ronteltap et al., 

2007). A critical difference is that food is actually ingested by the consumer, and this may 

explain the original focus on risk perception related to novel food technologies (Cadello, 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 which can be considered relevant innovations in the food domain are 

mild preservation techniques as High Pressure Preservation (HPP) and Pulsed Electric Fields 

(PEF). HPP is a mild processing technology that can be used for the preservation of food 

products. The product is subjected to pressure that inactivates most vegetative micro-organisms 

by damaging cell components such as cell membranes. PEF too is used 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 have several advantages, for example, they are environmentally friendly 

compared to conventional heat preservation and they are able to preserve food quality and 

extend microbiological shelf life without using chemical additives (Sonne et al., 2012). The 

techniques are relatively well-established, but not yet widely applied. The aim of this research is 

to gain insight in the diffusion process of these novel preservation technologies. 

Practical context 
Acceleration of the market introduction of innovative preservation technologies has benefits, not 

only for the producing firms but also for the economy at large. Innovation in the food sector is 

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

4ÈÅ ÐÒÏÇÒÁÍ Ȭ4ÏÐÓÅÃÔÏÒÅÎ ÅÎ ÉÎÎÏÖÁÔÉÅȭ ɍtopsectors and innovation], designed to accelerate 

innovations in food, health and production, is one of the five key policy issues of the province 

(Provincie Gelderland, n.d.). The province has several instruments at its disposal to contribute to 

ÔÈÅ ÐÒÏÍÏÔÉÏÎ ÏÆ ÉÎÎÏÖÁÔÉÏÎÓȢ /ÎÅ ÏÆ ÔÈÅÓÅ ÉÎÓÔÒÕÍÅÎÔÓ ÉÓ ÔÈÅ ÐÒÏÇÒÁÍ Ȭ0Òoeftuinen ten behoeve 

van agro-ÆÏÏÄ ÍÁÒËÔÉÎÔÒÏÄÕÃÔÉÅÓȭ ɍTesting grounds for the benefit of agro-food market 

introductions]. Recently the tÅÓÔÉÎÇ ÇÒÏÕÎÄ ȬÍÉÌÄ ÐÒÅÓÅÒÖÁÔÉÏÎ ÔÅÃÈÎÏÌÏÇÉÅÓȭ ÈÁÓ ÂÅÅÎ ÇÒÁÎÔÅÄ Á 
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subsidy. This testing ground will function as a kind of virtual pilot plant and has an advisory role 

with regard to the application of appropriate preservation techniques. Technologies can be 

tested and compared, products can be developed and feasibility can be calculated. The 

expectation is that this testing 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 of the industry to use technologies making this possible (Oost NV, 2015). The 

applicant for the subsidy is a Dutch company specialized in bringing food innovations to the 

market; Holland Food Ventures (HFV). HFV feels that 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 obstacles. 

 The context of the testing ground of the province of Gelderland provides a tangible 

situation where this research can generate knowledge and insight in the innovation process of 

mild preservation technologies and thereby contribute to the actual aims of the 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 scale. The 

technology is thus already in commercial use. Especially in North America the technique is 

widely used, mainly for fruit juices and beverages, 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 technology is less consolidated in the market 

compared to HPP, however this technology has found its way to commercialization too (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 as well as in research (Shafique, 2013). The 

innovation diffusion model by Rogers will be taken as a theoretical framework for the current 

research. It is the established scientific character of the work of Rogers and the specific attention 

to communication within the social system which makes it an appropriate theoretical 

framework for this thesis. This section will review influential literature from the field of 

innovation research, in order to substantiate the choice for the innovation diffusion 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, sociology, psychology, and management), which represent the 

disciplinary roots of its knowledge base, in order to present a global view of the research field. 

The papers of economist Joseph Schumpeter can be considered to indicate the beginning of the 

research field (Shafique, 2013; Fagerberg & Verspagen, 2009). Shafique (2013) notes that 

innovation research still seems to concentrate around management and economic disciplines. 

However, where Schumpeter looked at innovation as the driver of economic change, the field 

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) chose to investigate the meaning and domain 

of innovation by means of a theory-driven review. Their focus is less on the disciplines 

associated with innovation research and more geared towards theoretical discourses. They 

propose a theoretical divide in innovation literature: the diffusion/ adoption theoretical 

foundation versus the resourceȤbased/contingency theory foundation. The diffusion/adoption 

line of theory investigates the diffusion of innovations across nations, industries, organizations, 

or individuals whereas the resource based view focuses on the influence of resources, 

organizational structures, processes and people on the development and marketing of new 

products. This division is relevant because the 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 development, literature associated with the 

diffusion/adoption discourse can be considered more appropriate. 

 On a more specific account, Durisin, Calabretta, & Parmeggiani (2010) did a bibliometric 

study of the Journal of Product Innovation Management. With regard to field of food technology, 

product innovation as well as process innovation can be considered very relevant. 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 papers is by Griffin (1997) 

which takes ÍÏÒÅ ÏÆ Á ÆÉÒÍȭÓ ÐÅÒÓÐÅÃÔÉÖÅ ÏÎ ×ÈÉÃÈ ÆÁÃÔors are of influence on the product 

development time. Other leading work is by Everett Rogers who focuses on sociological 

perspective. The findings of Durisin and colleagues (2010) indicate that the use ÏÆ 2ÏÇÅÒÓȭ ×ÏÒË 

can be used as a valid reference for building the research design. 2ÏÇÅÒÓȭ ×ork is considered 

important not only by Durisin et al. (2010) but by each of the reviewing authors (Greenhalgh et 

al., 2005; Harmancioglu et al., 2009; Shafique, 2013).  

Diffusion of innovations  
The diffusion of innovation model by Rogers first appeared in 1962, since then the model has 

expanded with additional emphasis on communication and innovation networks (Rogers, 2003). 

The model is built upon four main elements; the 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 context of mild preservation technologies 

in the context of the province Gelderland.   
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Figure 1 Diffusion of innovation model. A schematic representation of the main elements and their key aspects. 

A central concept within the model iÓ ÔÈÅ ȬÕÎÉÔ ÏÆ ÁÄÏÐÔÉÏÎȭ, which can be an individual (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 the food 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 categories 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 a common 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 generally 

described as a value chain encompassing all parties from primary producers, through food 

manufacturers and on to large and small scale retailers, and finally the consumer (Institute for 

Manufacturing, 2010). This classic chain is schematically depicted in figure 2. The food sector as 

a whole includes additional actors on various levels and in different domain, e.g. technology 

producers, financial institutions, regulatory authorities and sector associations. 
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Figure 2 Food Supply Chain (Institute 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 introduction of novel preservation 

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 producers generally do not sell directly to the consumer 

market but to retailers. The consumer is the final buyer of the product. This 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 adoption can be characterized as 

distinct  social systems with their own norms and structures. However, these different levels or 

domains are also closely interrelated and strongly influence each other (Institute for 

Manufacturing, 2010). It is therefore useful to take a look at the system as a whole. A suitable 

approach to comprehend this broad social system, which takes the form of mutual dependent 

clusters and levels, is the ecosystem construct. The strength of this approach over other network 

centered notions is its inclusion of actors outside the traditional value production chain (Autio & 

Thomas, 2014). The ecosystem approach is elaborated on in the method section. 

 The food and beverage industry (F&B industry) as a whole can be described as a mature 

industry and is categorized as a low-technology industry ɉ(ÉÒÓÃÈȤ+ÒÅÉÎÓÅÎȟ *ÁÃÏÂÓÏÎȟ Ǫ 

Robertson, 2006). It is a common idea that high-tech industries have a more innovative culture 

and structure than low-tech industries. This is partly true, R&D intensities are much higher 

(OECD, 2015) and generally these industries (such as ICT and pharmaceuticals) are 

characterized by more growth, whereas low-tech industries are considered stable and mature 

ɉ(ÉÒÓÃÈȤ+ÒÅÉÎÓÅÎȟ *ÁÃÏÂÓÏÎȟ Ǫ 2ÏÂÅÒÔÓon, 2006). On the other hand, this distinction is criticised 

for being too simplistic. High- and low-tech industries are interrelated. Low-tech industries play 

important roles both as partners in the innovation processes of high-tech firms and as buyers of 

high-tech products ɉ(ÉÒÓÃÈȤ+ÒÅÉÎÓÅÎȟ *ÁÃÏÂÓÏÎȟ Ǫ 2ÏÂÅÒÔÓÏÎȟ ςππφȠ 'ÁÖÉÏÕÓȟ ,ÁÈÁÖȟ Ǫ 2ÕÓÓȟ 

2015). With regard to the mild preservation technologies this categorization too can be made, 

where the F&B industry is low-tech and the technology industry high-tech. In general the F&B 

industry is customer of the high-tech 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 

inf luences the innovation process. 
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 Zooming in on the production end of the value chain, the 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 number of 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 large corporations are considered main drivers of innovation. 

Small and middle sized producers were considered to be lower drivers of innovation. An 

interesting paradox in the consideration of large R&D intensive companies as drivers of 

innovation is the relative innovativeness of young SME companies that are not yet entrenched in 

routines. Large corporations tend to be structured in ways that are 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 start-ups and upscale them outside or on the fringe of the organization (Dijkman, 

Omta, & Fortuin, 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 system ÁÒÅ ȬÏÐÉÎÉÏÎ ÌÅÁÄÅÒÓȭ ÁÎÄ ȬÃÈÁÎÇÅ 

ÁÇÅÎÔÓȭ (Rogers, 2003). Opinion leaders are individuals who are able to influence other 

ÉÎÄÉÖÉÄÕÁÌȭÓ ÁÔÔÉÔÕÄÅÓ ÏÒ ÂÅÈÁÖÉÏÒ ÉÎÆÏÒÍÁÌÌÙȢ )Î ÔÅÒÍÓ ÏÆ ÏÐÉÎÉÏÎ ÌÅÁÄÅÒÓ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ 

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 other. Several authors stress the importance of people 

or agencies who can form an intermediary between different actors in an innovation context 

(Howell, 2006). Interaction between actors, both internal and external to the organization is of 

crucial importance in innovation processes (Tidd, Bessant, & Pavitt, 2005; Jolink, 2009). Jolink 

(2009) mentions that networking can lead to awareness of new technologies, opportunities for 

collaboration, building of trust relations and gaining access to essential and 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 of Sapp and Korsching (2004). 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 actors as social institutions (i.e. governmental or professional 

entities responsible for food safety) which are positioned in a different area of the ecosystem. An 

important aspect is the level of trust and credibility invested in these organizations (Sapp & 

Korsching, 2004; Rogers, 2003). As with food irradiation, mild preservation technologies have 

effects which are not easily visible or comprehensible. Consumers generally do not have the 

expertise to decide alone, they thus have to decide who to trust. In the context 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. 

Change agents 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. It is their aim to professionally 

contribute to acceleration of the rate of diffusion of mild preservation technologies (Oost NV, 

2015). 
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2.2 Time   

 The element of time is related to three aspects. The innovation-decision process, innovativeness 

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

ÔÈÅ ÐÒÏÃÅÓÓÅÓ ÒÁÔÈÅÒ ÔÈÁÎ ȬÔÉÍÅȭ ÉÎ ÔÅÒÍÓ ÏÆ ÓÐÅÅÄ. 

 The first is the innovation-decision process which 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 seeking behavior and 

preferred communication channel. The first concept that needs to be addressed in this context is 

the relevant unit of adoption. The innovation-decision process is different for individual 

consumers as compared to professional organizations (Katz, 1962). For individuals the current 

knowledge is relatively low (Frewer, et al., 2011; Bess et al., 2012; Hicks et al., 2009). In 

experimental settings findings indicate that positive information positively influences the 

decision for adoption (Deliza et al., 2005; Sonne et al., 2012; Butz, 2002). It 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 gives 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 unavailable) willingness to pay (WTP) for HPP or PEF treated 

products. Research conducted Butz et al. (2002) suggests that WTP varies between countries 

and consumer segments. Other important considerations regarding the innovation-decision 

process relate to the level of 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 made. Companies have a very 

different level of involvement and innovation-decision process. 

 Since companies are an important link in the production chain, it is relevant to consider 

how they make decisions regarding innovations. Enzing (2009) indicates that the innovation 

management of companies is closely related with their resources, routines and strategy. As 

mentiÏÎÅÄȟ (ÉÒÓÃÈȤ+ÒÅÉÎÓÅÎȟ *ÁÃÏÂÓÏÎ & Robertson (2006) argue that multiple dimensions 

should be taken into account when assessing the innovativeness of a company, especially in low-

ÔÅÃÈ ÉÎÄÕÓÔÒÉÅÓ ÁÎÄ 3-%ȭÓȢ !ÐÁÒÔ ÆÒÏÍ 2Ǫ$ ÉÎÔÅÎÓÉÔÙ ÏÎÅ ÃÁÎ ÌÏÏË ÁÔ ÔÈÅ ÄÅÓÉÇÎ-, technological-, 

skill - and innovation intensity of a firm. Tidd, Bessant and pavitt (2005) stress that also the 

ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÁÎ ÏÒÇÁÎÉÚÁÔÉÏÎ ÈÁÖÅ ÓÉÇÎÉÆÉÃÁÎÔ ÅÆÆÅÃÔÓ ÏÎ ÉÔÓ ÉÎÎÏÖÁÔÉÖÅÎÅÓÓȢ 4ÈÅ ÃÏÍÐÁÎÙȭÓ 

vision, organizational structure, communication- and learning styles influnence the chances of 

succesful innovation. In addition to the differences in innovation-decision processes between 

individual units of adoption, it is interesting to look at the processes of different countries. HPP 

grows for example stronger in the U.S. as compared to Europe. This could be partly due to the 

different organization of the food production chain, which makes novel food safety processing 

steps relatively more important, also in terms of complying with regulations (Franken, personal 

communication, 27th January 2016). These type of regulatory factors could explain a faster 

progress through the knowledge, persuasion and decision stage for 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. regulatory framework) have 

direct influence of the innovativeness of a certain company.   
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The second process, or rather characteristic, is the innovativeness of an individual or unit of 

adoption. Innovativeness refers to the speed with which one adopts new ideas as compared to 

other members of a system. These members are categorized in the well-known classification of 

adopter categories (innovators, early adopters, early majority, late majority and laggards) which 

again are each associated with different information seeking behaviors. 

  Firstly a look is taken at the innovativeness of the production side of the value chain. As 

mentioned in the previous section the food and beverage industry can be described as a mature 

industry and can be categorized as a low-technology industry ɉ(ÉÒÓÃÈȤ+ÒÅÉÎÓÅÎȟ *ÁÃÏÂÓÏÎȟ Ǫ 

Robertson, 2006). However, the Dutch F&B industry has the highest innovation activity of the 

EU25 countries (Enzing, 2009). The Dutch F&B industry also has a relatively strong innovation 

performance as compared to other Dutch industries (Enzing, 2009). Especially small and middle 

ÓÉÚÅÄ ÅÎÔÅÒÐÒÉÓÅÓ ɉ3-%ȭÓɊ ÁÒÅ ÍÏÒÅ ×ÉÌÌÉÎÇ ÔÏ ÉÎÖÅÓÔ ÉÎ ÉÎÎÏÖÁÔÉÏÎÓ ɉÐÒÏÄÕÃÔ ÁÓ ×ÅÌÌ ÁÓ ÐÒÏÃÅÓÓ 

relateÄɊ ÔÈÁÎ 3-%ȭÓ ÉÎ ÏÔÈÅÒ ÓÅÃÔÏÒÓȢ Hirsch-Kreinsen and colleagues (2006) do 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 and beverage 

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 production-driven industry towards a 

market-driven industry. This means that the incorporation of consumer interest has become 

increasingly important. 

  Focusing on the consumer end of the value chain, literature indicates that that socio-

demographic variables (age, gender, etc.) only have a weak predictive power with regard to the 

adoption of new products. 4ÈÅ ÄÉÓÐÏÓÉÔÉÏÎ ÔÏ ÔÒÙ ÎÅ× ÐÒÏÄÕÃÔÓ ÏÒ ȬÉÎÎÏÖÁÔÉÖÅÎÅÓÓȭ ÉÓ Á ÍÏÒÅ 

consistent predictor of innovating behavior by consumers (Barrena-Figueroa & Garcia-Lopez-

de-Meneses, 2013). In general more consumers of food products tend to be conservative than 

innovative (Capitanio, Coppola, & Pascucci, 2009). Dutra de Barcellos and colleagues (2009) 

found that the degree of innovativeness of food product consumers can partly be explained in 

terms of cultural influences (i.e. living situation, buying and preparing customs). These findings 

ÉÍÐÌÉÃÁÔÅ ÔÈÁÔ ȬÔÈÅ ÃÏÎÓÕÍÅÒȭ ÃÁÎÎÏÔ ÂÅ ÒÅÇÁÒÄÅÄ ÁÓ Á ÈÏÍÏÇÅÎÅÏÕÓ ÇÒÏÕÐ wit hin the value 

production chain and should be addressed accordingly. 

The third process associated with the tÉÍÅ ÅÌÅÍÅÎÔ ÉÓ ÔÈÅ Ȭrate of adoptionȭ ×ÈÉÃÈ ÉÓ ÔÈÅ ÒÅÌÁÔÉÖÅ 

speed with which an innovation is adopted by the members of a social system. Rogers (2003) 

found that when the number of individuals adopting a new idea is plotted on a cumulative 

frequency basis over time the resulting distribution becomes an S-shaped curve. Coleman, Katz 

and Mezel found the same type of distribution (Greenhalgh et al., 2005). In section 2.5 criticism 

regarding this curve will be addressed. 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 perspective. Among novel 

processing alternatives to thermal processing, high-pressure processing (HPP) pasteurization 

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

al., 2011). Amercain HPP equipment producer Avure describes that early adopters of HPP are 

expanding their business (Spinner, 2014) and one can tentatively speak about early majority 

already emerging in the U.S. According to a study by Research and Markets (2013) 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 2018. For PEF 

equipment the market is much smaller. However the survey by Jermann and collegues (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   

 InnovatÉÏÎ ÉÓ ÄÅÆÉÎÅÄ ÂÙ 2ÏÇÅÒÓ ÁÓ ȬÁÎ ÉÄÅÁȟ ÐÒÁÃÔÉÃÅȟ ÏÒ ÏÂÊÅÃÔ ÔÈÁÔ ÉÓ ÐÅÒÃÅÉÖÅÄ ÁÓ ÎÅ× ÂÙ ÁÎ 

ÉÎÄÉÖÉÄÕÁÌ ÏÒ ÏÔÈÅÒ ÕÎÉÔ ÏÆ ÁÄÏÐÔÉÏÎȭȢ #ÅÒÔÁÉÎ ÁÓÐÅÃÔÓ ÏÆ ÉÎÎÏÖÁÔÉÏÎÓ ÉÎÆÌÕÅÎÃÅ ÔÈÅÉÒ ÒÁÔÅ ÏÆ 

ÁÄÏÐÔÉÏÎȢ 4ÈÅÓÅ ÁÓÐÅÃÔÓ ÁÒÅ ÃÁÌÌÅÄ ȬÐÅÒÃÅÉÖÅÄ ÉÎÎÏÖÁÔÉÏÎ ÁÔÔÒÉÂÕÔÅÓȭ ÁÎÄ include; 1. relative 

advantage, 2. compatibility, 3. complexity, 4. trialability  and 5. observability. Each attribute will be 

addressed in this section. But first a distinction is made in the type of innovation. 

 Innovations can be classified in types in in many ways. As mentioned a distinction is 

often made between product- and process innovation, which distinguishes between changes in 

products or services and changes in the ways they are created or delivered. Mild preservation 

technologies can be classified as process innovations. In 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) (Tidd, 

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) ÉÎÔÒÏÄÕÃÅÄ ÔÈÅ ÔÅÒÍ ȬÄÉÓÒÕÐÔÉÖÅ ÉÎÎÏÖÁÔÉÏÎȭ 

indicating the technologies which bring very different market value propositions to the market 

than what previously had been available. The disruptive nature of these innovations generally 

do not present a rational choice to existing companies, since consumers do not ask for these 

radically new products or services. Mild preservation technologies can be considered disruptive 

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.  

The relative advantage of an innovation is the degree to which it is considered better than the 

idea it overtakes. In the case of mild preservation technologies the original idea which they aim 

to overtake is the conventional pasteurization method of thermal processing (heating). Thermal 

processing involves the subjection of food to temperatures between 60°C and 100°C for a few 

seconds to minutes (Jay, Loessner, & Golden, 2005). Thermal processing technologies have a 

well-established reliability and efficacy (Mújica-Paz, et al., 2011). An advantage of mild 

preservation technologies as compared to thermal processing is the higher retention of 

nutrients and functional compounds (Escobedo-Avellaneda, et al., 2011; Paganand & Mafias, 

2006). HPP and PEF technologies are capable of extending the shelflife of foodstuffs 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 these technologies compared to the conventional 

method are the high investment costs (Jermann et al., 2015). In general the relative advantage is 

further diminished because the pasteurization technology within a firm is often not yet written 

off, adopting the innovation then results in so-called sunk costs. It should be noted that the 

relative advantages of nutrient retention of mild preservation technologies over pasteurization 

are mostly relevant for products without a heating or cooking step inherent to its production 

process. When products are heated before consumption the relative advantage is diminished. 

Another threat to the relative advantage of these technologies is competition of similar products. 

The relative advantage of the technology is much more visible when it leads to a product that 

cannot be achieved by the use of another method. While products treated with mild preservation 
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technologies possess both quality properties resembling the raw product and a longer shelflife, 

the consumer still has a choice between similar products. Especially in the Western European 

context the consumer has the possibility of choosing a fresh product (i.e. orange juice) of which 

the consumer expects a short shelflife. Or the consumer can choose a thermally pasteurized 

product of which he or she expects a different taste, while the shelflife is considerably longer 

(Franken, personal communication, 27th January 2016). It is thus also a question of recognition 

by the consumer of the relative advantage proposed by the technology.   

Compatibility refers to the degree in which an innovation is consistent with existing norms and 

values. Here a distinction can be made between the compatibility of the novel preservation 

technologies with the existing norms and values and compatibility on a more practical level 

related to the production process. Firstly, the compatibility with norms and values is discussed. 

Generally investigations regarding consumer perceptions of mild preservation technologies 

indicate that (especially) HPP and PEF do not elicit much concern by consumers (Frewer, 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 considered food safety, 

which is made explicit in legal documents (European Commission, 2015; FDA, 2015). This can be 

considered a norm which resonates through (the Western) society as a whole, encompassing 

actors within and outside the value chain. HPP and PEF technologies are specifically designed to 

ËÅÅÐ ȬÆÒÅÓÈȭ ÆÏÏÄÓÔÕÆÆÓ ÓÁÆÅ ÆÏÒ ÌÏÎÇÅÒ ÐÅÒÉÏÄÓ ÏÆ ÔÉÍÅȢ &ÏÒ (00 ÐÒÏÄÕÃÔÓ ÔÈÉÓ ÉÓ ÒÅÃÏÇÎÉÚÅÄ ÂÙ ÔÈÅ 

FDA and the European Commission (Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015; 

Eisenbrand, 2005). PEF is still more in a development stage and needs to prove it is capable of 

reaching the required standards of the FDA, while in Europe PEF treated products are judged on 

food safety on a case-by-case basis. 

 The mild preservation technologies generally resonate with positive values for 

consumers. Sonne and colleagues (2012) conducted laddering interviews with consumers in 

Northern and Eastern Europe. A means-end approach was taken to examine how product 

attributes and their valence are mentally linked to perceived consequences 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 well-being, 

improved quality of life, better work performance and to feel good about oneself (Nielsen et al., 

2009; Douglas Sorenson, 2011)Ȣ 4ÈÅ ÁÔÔÒÉÂÕÔÅ ÏÆ ȬÔÁÓÔÅ ÐÒÅÓÅÒÖÁÔÉÏÎȭ ÉÓ ÌÉÎËÅÄ ÔÏ ÔÈÅ ÖÁÌÕÅ ÏÆ Æun 

and pleasure in life and the technology was perceived to be environmentally friendly, which 

linked to the value of caring for nature. An additional value associated with HPP technology is 

ȬÎÁÔÕÒÁÌÎÅÓÓȭ ɉ.ÉÅÌÓÅÎ ÅÔ ÁÌȢȟ ςππωɊȢ &ÏÒ ÔÈÅ 0%& ÔÅÃÈÎÏÌÏÇÙ ÓÉÍÉÌÁÒ ÐÁÔÔÅÒÎÓ ÁÒÅ ÒÅÃÏÇÎÉÚÁÂÌÅ 

with regard to health and environmentally friendliness. However, where HPP is associated with 

only positive attributes, ÔÈÅ ÐÉÃÔÕÒÅ ÉÓ ÍÏÒÅ ÎÕÁÎÃÅÄ ÆÏÒ 0%&Ȣ 4ÈÅ ÐÒÏÄÕÃÔ ÁÔÔÒÉÂÕÔÅÓ ȬÍÁÄÅ ×ÉÔÈ 

ÅÌÅÃÔÒÉÃÉÔÙȭ ÁÎÄ ȬÕÎËÎÏ×Î ÍÅÔÈÏÄȭ ÌÅÁÄ ÔÏ ÕÎÃÅÒÔÁÉÎÔÙ ÁÂÏÕÔ ÔÈÅ long term consequences for 

physical health. 

 An interesting finding of the study 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 

perceived as unknown and therefore perceived as negatively influencing the value of healthy life. 

The finding that geographical and cultural differences influence the values attached to mild 

preservation technologies is supported by of Nielsen et al. (2009) and Butz et al. (2002). 

 The research by Sonne et al. (2012), Nielsen et al. (2009) and Butz et al. (2002) focuses 
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on the personal values attached to the attributes of products treated with novel mild 

preservation technologies. Olsen, Grunert, & Sonne (2010) show that values on a more abstract 

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

selection of empirical work (2003-ςπρπɊ ÏÎ ÃÏÎÓÕÍÅÒÓȭ ÁÃÃÅÐÔÁÎÃÅ of HPP and PEF-treated 

products. Their review indicates that the mechanisms 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 bottom-up, top-down or evaluative. 

Bottom-up processes refer 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 higher level values 

and believes. Negative influencers of importance appeared ÔÏ ÂÅ ȬÇÅÎÅÒÁÌ ÓÃÅÐÔÉÓÉÓÍ ÔÏ×ÁÒÄÓ 

ÎÅ× ÔÅÃÈÎÏÌÏÇÉÅÓȭ ÁÎÄ ȬÌÁÃË ÏÆ ÔÒÕÓÔ ÉÎ ÆÏÏÄ ÐÒÏÄÕÃÅÒÓȭȢ 0ÏÓÉÔÉÖÅ ÁÔÔÉÔÕÄÅÓ ÁÒÅ ÆÏÒÍÅÄ ÂÙ ÐÅÏÐÌÅ 

who generally have a positive association with innovations. Olsen and colleagues (2010) found 

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

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

judgement when they are familiar with 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 hardware (see section 3) properties. This aspect is thus mainly 

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, Martínez-Monteagudo, & Gupta, 2015). This 

means that HPP machinery can be added as an end-of-line process step and the existing 

production line does not need to be altered. However, in the case of pumpable foods the 

production processes are 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 product (Raso & 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 considered compatible with 

consumer values. For 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. The current 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 of complexity refers 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 matter (Olsen, Grunert, & Sonne, 2010). As 

for technologies in general, consumers of HPP and PEF treated products are inclined to be more 

positive towards technologies they understand (Lampila & Lähteenmäki, 2007). The importance 

of understanding the complexity of the technology is illustrated by the findings of Sonne et al. 

(2012), which indicate that the perceived unknown method leads to uncertainty of achieving a 

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 



INNOVATING UNDER PRESSURE   12 
 

 

knowledge lacks it is more probable that top-down 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 acceptance (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 evaluation, the emotional dimension too can have significant effects 

on consumer acceptance (Ronteltap, Trijp, Renes, & Frewer, 2007). A mere technical explanation 

to reduce the perceived complexity 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 nature (Enzing, 

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 technologies require 

considerable investments and especially PEF machinery is not yet widely available. A survey by 

Jermann and colleagues (2015) under professionals in the food industry indicated that these 

high investment costs are considered a barrier to innovation. The importance of trialability is 

reflected by the statement of a representative of an American producer of HPP machineryȡ Ȭ4he 

growth in HPP market is partly due to the increased availability of HPP materials for all types of 

producers by means of HPP tolÌÉÎÇ ÓÅÒÖÉÃÅ ÎÅÔ×ÏÒËÓȭ (Spinner, 2014). Tolling services 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 addresses triability 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 too. 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 products 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 observability, observability is the degree to which the results of an innovation are 

visible to others. The observability of novel mild preservation technologies, as the other aspects 

of the diffusion process, can be judged on different levels. One is 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 the label of the package or information is provided 

in other ways. On the level of producers visibility 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 well as 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 technology only 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 positively 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 emphasized the divide between mass 

communication channels and interpersonal channels (referring to face-to-face information 

exchange). Rogers (2003) argues that innovators and early adopters can best be reached via 

interpersonal communication channels whereas majority type adopters respond well to mass 

media channels. In recent years however, the importance of the so-ÃÁÌÌÅÄ Ȭ×ÅÂ ςȢπȭ ÈÁÓ ÐÒÏÖÉÄÅÄ 

new and interesting dynamics. Web 2.0 focusses on the internet as a platform for information 

ÅØÃÈÁÎÇÅ ÓÕÃÈ ÁÓ ȬÓÏÃÉÁÌ ÍÅÄÉÁȭ ÆÏÒ ÅØÃÈÁÎÇÅ ÏÆ ȬÕÓÅÒ ÇÅÎÅÒÁÔÅÄ ÃÏÎÔÅÎÔȭ (O'reilly, 2005). While 

media research on social media has increased dramatically (Hermida, 2013), surprisingly litt le 

research has been published on if and how it influences diffusion and adoption of innovation. 

Ronteltap and collegues (2007) stress that communication around novel technology-based food 

innovations should be aimed at linking distal determinants (innovation 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 focussed on consumer 

acceptance. On a different level also communication between other units of adoption within the 

social system are relevant and will be investigated in this research. 

2.5 Limitations  of  the theory  

 Important shortcomings associated with diffusion research are the pro-innovation bias, the 

individual blame bias and 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 possible (Rogers, 2003). This bias has two 

aspects, one being the research 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 reality of 

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 the study of successful 

innovations one should carefully consider the innovation under investigation 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 current research takes this former 

approach. With regard to the ethical concerns associated with the pro-innovation 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 mild preservation technologies is specifically aimed at 

promoting these technologies. Specific care was taken in examining the motivations of the 

relevant actors. 

 Another bias associated with this line of research is the individual-blame bias, and is 

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 phase in the research and guard against directly 

ÁÃÃÅÐÔÉÎÇ ÔÈÅ ÃÈÁÎÇÅ ÁÇÅÎÃÉÅÓȭ ÄÅÆÉÎÉÔÉÏÎÓ ÏÆ ÄÉÆÆÕÓÉÏÎ ÐÒÏÂÌÅÍÓȟ ×ÈÉÃÈ ÏÆÔÅÎ ÔÅÎÄ ÔÏ ÂÅ ÉÎ ÔÅÒÍÓ 

of individual-blame (Rogers, 2003). The current research aims to depart from a thorough 

investigation of the social system relevant to the market introduction of mild preservation 
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technologies and from there an appropriate problem definition and research question have been 

constructed. 

 A more systematic criticism is that diffusion models are over simplistic and fail to 

acknowledge the way innovation influences the process of diffusion itself (Erven et al., 2012). 

Innovation does not simply diffuse but changes the way of diffusing in the process. This criticism 

cannot be overlooked. Even though the S-curve is not of direct interest to the current research it 

should be acknowledged that diffusion of innovation is complex in a way that is not addressed 

by a simple model or framework. Efforts have been made by several authors to design a 

framework that allows for these dynamics. An example is the Multi -Level Perspective (MLP) 

(Erven et al., 2012). While this framework allows for a more dynamic perspective, the broad 

scope focussed on technological transitions makes it less suitable to the current research. 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 too complex and 

unpredictable. Therefore the Diffusion of Innovation model (Rogers, 2003) will be taken as a 

theoretical basis, not as a fully explanatory framework, but as a guidance and starting point for 

the description of the diffusion of novel mild preservation technologies. In the remainder of this 

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. The hardware aspect being the physical object (in this research either a HPP or 

0%& ÁÐÐÌÉÁÎÃÅɊ ÁÎÄ ÔÈÅ ÓÏÆÔ×ÁÒÅ ÔÈÅ ÉÎÆÏÒÍÁÔÉÏÎ ÂÁÓÅ ÆÏÒ ÔÈÅ ȬÔÏÏÌȭ ɉÉÎ ÏÔÈÅÒ ×ÏÒÄÓȠ ÔÈÅ ×ÁÙ ÉÔ ÉÓ 

used). /ÔÈÅÒ ÁÕÔÈÏÒÓ ÁÌÓÏ ÓÔÒÅÓÓ ÔÈÅ ÉÍÐÏÒÔÁÎÃÅ ÏÆ ÔÈÅ ÁÓÐÅÃÔÓ ÏÆ ȬÏÒÇ×ÁÒÅȭȢ Orgware is relates to 

the embeddedness of the technology, and concerns both organizational and institutional 

conditions (Nederlof, Röling, & Huis, 2007). These aspects are related to the technology itself, 

whereas the product originating from the technology can be considered an object on its own. 

This part is concerned with the hardware aspects of mild preservation technologies. 

Mild preservation  

Conventional preservation techniques, like pasteurisation, have certain disadvantages. 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 

sensory properties are diminished (Olsen, Grunert, & Sonne, 2010)Ȣ 3ÉÎÃÅ ÔÈÅ ρωψπȭÓ ÎÏÖÅÌ ÆÏÏÄ 

processing technologies based on high tech advances started to emerge in order to address these 

issues (Jermann et al., 2015)Ȣ *ÅÒÍÁÎÎ ÁÎÄ ÃÏÌÌÅÁÇÕÅÓ ɉςπρυɊ ÉÄÅÎÔÉÆÉÅÄ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ȬÎÏÖÅÌȭ 

technologies; high pressure processing, pulsed electric fields, ultraviolet light, microwave 

ÈÅÁÔÉÎÇȟ ÒÁÄÉÁÔÉÏÎȟ ÉÎÆÒÁÒÅÄ ÈÅÁÔÉÎÇȟ ÏÈÍÉÃ ÈÅÁÔÉÎÇȟ ÏÚÏÎÅȟ ÐÒÅÓÓÕÒÅ ÁÎÄ #/Ϝȟ ÐÏ×ÅÒ ÕÌÔÒÁÓÏÕÎÄȟ 

cold plasma and electrolysed water. Since high pressure processing (HPP) and pulsed electric 

fields (PEF) are considerably more important in the European context, a division is made 

between HPP, PEF and other upcoming technologies. 

3.1 HPP 

High pressure preservation is also known as high hydrostatic pressure processing or 

pascalisation and involves the use of pressures between 100 ɀ 800 MPa. High pressure 

treatment of foodstuffs inactivates pathogenic and spoilage bacteria while low molecular 
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constituents such as vitamins, colours and flavourings remain largely unaffected (Torres & 

Velazquez, 2005; Eisenbrand, 2005; Mújica-Pa et al., 2011; Balasubramaniam, Martínez-

Monteagudo, & Gupta, 2015). 

3.1.1. Basic principles 

Pressure is a basic thermodynamic variable. During HPP the effects of temperature cannot be 

separated from the 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 processed (Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015). 

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

ÉÓÏÓÔÁÔÉÃ ÐÒÉÎÃÉÐÌÅ ÁÎÄ ÌÅ ÃÈÁÔÅÌÉÅÒÓȭ ÐÒÉÎÃÉÐÌÅ ×ÉÌÌ ÂÅ ÄÉÓÃÕÓÓÅÄ ÈÅÒÅȢ 

 Isostatic principle. This principle presumes that 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 scale-up of experimental findings to commercial 

production (Torres & Velazquez, 2005). 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. 

  LÅ #ÈÁÔÅÌÉÅÒÓȭ ÐÒÉÎÃÉÐÌÅȢ 4ÈÅ ÂÁÓÉÓ ÏÆ ÔÈÅ ÅÆÆÉÃÁÃÙ ÏÆ ÐÒÅÓÓÕÒÅ ÔÒÅÁÔÍÅÎÔ ÉÓ ,Å #ÈÁÔÅÌÉÅÒÓȭ 

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

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

shifts the system to that of the lowest volume. 

Pressure treatment is able to inactivate enzymes as well as microorganisms. Enzymes can cause 

degradation of quality and nutritional value. The inactivation of enzymes is caused by the 

alteration of the structure of the enzyme due to pressure. However the effects of pressure vary 

greatly per enzyme and influencing factors (Mújica-Paz et al., 2011). 

 For the inactivation of microorganisms a distinction is made between vegetative cells 

and bacterial spores. In the case of vegetative cells, HPP is able to interrupt cellular functions 

necessary for reproduction and survival. Pressure causes extensive solute loss, damages to 

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 (Mújica-Paz et al., 2011). Also the physiological condition, 

temperature and growth stage of the microorganism affect their 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 so-called pathogens. Significant 

reductions in pathogens including Salmonella typhimurium, Salmonella enteritidis, Lysteria 

monocytogenes, Staphylococcus aureus and Vibrio parahaemolyticus can be achieved by HPP 

(Torres & Velazquez, 2005). Spoilage organisms are not directly harmful to the safety of the 

product, but have an influence on the quality of the foodstuff. Vegetative spoilage organisms can 

be inactivated by high pressure treatment (Balasubramaniam, Martínez-Monteagudo, & Gupta, 

2015). 

 The inactivation of spores by (industrially relevant) pressure alone is not possible 

(Mújica-Paz., 2011). Currently the outgrowth of bacterial spores in HPP treated products is 

retained by refrigeration, reduced water activity and/or low pH. However, a pressure treatment 

combined with high temperatures can be effective for the 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 performed to determine the kinetics of spore inactivation for various high 

pressure high temperature conditions. A high pressure high temperature process where 

pressure is used for rapid increase and decrease in temperature is approved by the FDA. This 

process is called pressure assisted thermal processing (PATP) or pressure assisted thermal 

sterilization (PATS). 

3.1.2. Equipment  

HPP is typically employed in a batch process, although semi-continuous equipment is also 

available. Main components of HPP equipment are (Ting, 2011); 

1. pressure vessel (thick-wall cylinder), 

2. two end closures to cover the cylindrical pressure vessel, 

3. yoke (structure for restraining end closures while under pressure), 

4. high pressure pump and intensifier for generating target pressures, 

5. process control and instrumentation, 

6. handling system for loading and removing the product, 

 

Figure 3. HPP equipment. Left: horizontal equipment by Avure, Right: Large volume equipment by Hiperbaric. 

In high-pressure systems many components are inevitably subjected to 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 related 

damage) but also resistant to cracking. Another important factor in choice of materials is 

resistance to wear between different moving parts and susceptibility to corrosion. 

 The first component, the pressure vessel, can be constructed conform three common 

ÁÐÐÒÏÁÃÈÅÓȠ Á ÓÉÎÇÌÅ ÆÏÒÇÅÄ ÍÏÎÏÌÉÔÈÉÃ ÃÈÁÍÂÅÒȟ Á ÓÅÒÉÅÓ ÏÆ ÃÏÎÃÅÎÔÒÉÃ ÔÕÂÅÓ ÓÈÒÕÎË ǢÔ ÏÎ ÅÁÃÈ 

other to form a multiwall chamber and a stainless steel core tube compressed by a wire winding 

(Ting, 2011). A monolithic chamber is the simplest to make, however the latter two approaches 

can be considered more safe. Multilayer or wire-wound vessels have a leak-before-break 

construction, thus the moment a crack forms in the inner layer of the vessel this does not lead to 

an explosion 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 large a secondary structure is required 

to carry the closure loads. This structure typically is an external frame or yoke. 

In order to reach the processing pressure an external pump-intensifier 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 pressure-transmitting fluid  entering the vessel. 
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The pressure-transmitting fluid is generally water with equipment protecting additives 

(Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015) (Mújica-Paz et al., 2011). 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 piston (Ting, 2011). The 

ÉÎÔÅÎÓÉǢÅÒ ÕÓÅÓ ÌÏ×-preÓÓÕÒÅ ÈÙÄÒÁÕÌÉÃ ǨÕÉÄ ÔÏ ÄÒÉÖÅ Á ÌÁÒÇÅ ÄÉÁÍÅÔÅÒ ÐÉÓÔÏÎȢ 4ÈÉÓ ÐÉÓÔÏÎ ÉÓ 

connected to a small diameter piston, which delivers the high pressure water to the vessel. 

While original HPP equipment units were placed vertically, the trend is now to supply horizontal 

units, mostly because of practical reasons related to the loading and unloading of products 

(Mújica-Paz et al., 2011). 

 Semi-continuous systems for processing pumpable foods use two or more pressure 

ÖÅÓÓÅÌÓ ÃÏÎÔÁÉÎÉÎÇ Á ÆÒÅÅ ǨÏÁÔÉÎÇ ÐÉÓÔÏÎ ÆÏÒ ÃÏÍÐÒÅÓÓÉon (Ting, 2011). The vessels are connected 

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. 

3.1.3. Process 

For a batch process the food product to be treated needs to be packaged in flexible, high barrier 

package (Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015). Vacuum packaging is 

preferred since the presence of headspace (particularly oxygen) can adversely 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 costs (Mújica-Paz et al., 2011). 

 The HPP process consists of several steps. First the product is loaded into the sample-

loading basket, which is then loaded into the pressure vessel. Then the remaining volume of the 

ÐÒÅÓÓÕÒÅ ÖÅÓÓÅÌ ÉÓ ǢÌÌÅÄ ×ÉÔÈ ÐÒÅÓÓÕÒÅ ÔÒÁÎÓÍÉÔÔÉÎÇ ǨÕÉÄ ɉÇÅÎÅÒÁÌÌÙ ×ÁÔÅÒɊȢ 5ÐÏÎ ÌÏÁÄÉÎÇ, the 

sample is pressurized to a target pressure (this is the come-up time, commercial equipment may 

have a come-up time of 2 minutes in order to reach 600 MPa). Then, samples are processed for 

the desired time typically under isobaric conditions, this is called the holding time. After 

processing, the samples are depressurized back to atmospheric pressure. Most of the 

commercial-scale high pressure equipment has short (<30 seconds) decompression times. The 

treatment time is the sum of the loading, come-up, holding, and decompression times 

(Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015).  

3.1.4. Applications 

Pressure treatment can be used for a variety of food processing applications. Balasubramaniam 

and colleagues (2015) describe the following current and future applications; 

 Pasteurization. As mentioned before high pressures (400-600MPa) on chilled or ambient 

temperatures can be used for the pasteurization of foodstuffs. Pasteurization processes do not 

eliminate spores and treated products should thus be cooled. Examples of products fit for HPP 

treatment are fruit juice and meat products. Many of these products are already on the market. 

Unlike thermal pasteurization the use of pressure may not inactivate (all) enzymes. 

 Pressure assisted thermal processing. PATP is a sterilization technology that involves the 

preheating of food materials to approximately 75ɀ90ǓC, followed by the application of high 

pressure up to approximately 500 to 600 MPa at a target process temperature (90ɀ120ǓC) over 

short durations (3ɀ10 minutes). The technique has a shorter processing time than conventional 

methods as canning. In addition studies suggest that PATP is able to preserve the activity of 

bioactive compounds. Currently PATP equipment is mainly limited to laboratory and pilot scale. 
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Pressure Ohmic Thermal Sterilization, high pressure freezing and thawing, high pressure 

homogenization and ÄÅÎÓÅ ÐÈÁÓÅ #/Ϡ . These novel applications of high pressure are still in a very 

early stage of development, but have promising advantages. Other unique applications of high 

pressure can be the enhanced ease of oyster shucking or increased shreddability of cheddar 

cheese (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, whether they fall within the scope of Regulation (EC) No 

258/97 on Novel Foods and Novel Food Ingredients (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.". It is thus not the technology that should be 

approved, but the product treated with this technology. In 2001 the competent authorities of the 

EC-Member States agreed that the national authorities should decide on the legal status of high 

pressure treated foodstuffs based on appropriate data provided by the manufacturer. If the 

competent authority judges that the product is not considered novel within the scope of 

Regulation (EC) No 258/97, and 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 that a 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 which 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 high pressure to a preheated sample for commercial sterilization of 

low-acid foods in 2009 (Balasubramaniam, Martínez-Monteagudo, & Gupta, 2015). In 2003, the 

FSIS issued a letter-of-no-objection (LNO) for the use of HPP as an effective post-packaged 

intervention method in controlling L. monocytogenes in ready-to-eat meat and poultry products. 

 High pressure treated products are not specifically referred to in current European food 

labelling legislation. However, it is currently an area of specific interest to the European 

Commission, the Food and Veterinary Office and the Standing Committee on Plants, Animals, 

Food and Feed (DSFM, 2015). In the United States interest is taken in the type of claims that can 

ÂÅ ÕÓÅÄ ÆÏÒ (00 ÔÒÅÁÔÅÄ ÐÒÏÄÕÃÔÓȟ ÃÌÁÉÍÓ ÁÓ ȬÆÒÅÓÈȭ ÁÒÅ ÎÏÔ ÁÌÌÏ×ÅÄȟ ×ÈÉÌÅ ÃÌÁÉÍÓ ÁÓ ȬÒÁ×ȭ ÁÒÅ ÓÔÉÌÌ 

under debate (Watson, 2014). 

3.1.6. Differences conventional preservation methods  

The most common food processing technique for preservation is thermal processing. As 

described above thermal processing involves the subjection of food to temperatures between 

60°C and 100°C for a few seconds to minutes. (Jay, Loessner, & Golden, 2005). Thermal 

processing technologies have a well-established reliability and efficacy (Mújica-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 distinction is made between pasteurizing 

temperatures, which indicates the destruction of all pathogens, and sterilizing temperatures, 

which indicates the destruction of all viable organisms (Jay, Loessner, & Golden, 2005). While 

these terms were originally based on heat treatment, the definition of pasteurization has been 

extended to include HPP and other pathogen destroying technologies (Barbosa-Cánovas & 
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Juliano, 2008). As mentioned above PATP technologies can 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 anti-oxidant 

capacity) (Escobedo-Avellaneda et al., 2011). The main barriers to the adoption of new 

preservation technologies, as mentioned by professionals from the food industry, are high 

investment costs and insufficient regulation (Jermann et al., 2015). HPP has thus several 

advantages over thermal processing but the 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 small-scale) technology initial costs are high. Mújica-Paz et al. (2011) 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 suppliers. Commercial HPP units cost US$ 0.5ɀ2.5 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); (2) 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) (Mújica-Paz et al., (2011). 

3.2 PEF 

Pulsed Electric Fields (PEF) is another relatively novel technology which is used as a non-

thermal method of food preservation. It uses short pulses of electricity to inactivate 

microorganisms, thereby reducing detrimental changes to food quality attributes associated 

with thermal processing. PEF thus enables the inactivation of foodborne pathogens and spoilage 

bacteria (Mohamed & Eissa, 2012; Raso & Heinz, 2006). PEF technology is suitable for liquid and 

other pumpable food products and has been most widely applied to fruit juices. Other products 

investigated for PEF effects are milk, liquid egg, and brine solutions. In addition to preservation 

the technique is also used for other purposes (Raso & Heinz, 2006), which will be discussed later 

in this section. 

3.2.1. Basic principles  

0%& ÉÓ ÄÅÆÉÎÅÄ ÁÓ ȬÁ ÔÅÃÈÎÏÌÏÇÙ ÒÅÌÙÉÎÇ ÏÎ ÔÈÅ ÕÓÅ ÏÆ ÈÉÇÈ ÉÎÔÅÎÓÉÔÙ ÐÕÌÓÅÄ ÅÌÅÃÔÒÉÃ ÆÉÅÌÄÓ ɉρπ-80 

kV/cm) for cell membrane disruption, where induced electric fields perforate microbial 

membranes by electroporation, a biotechnology process used to promote bacterial DNA 

ÉÎÔÅÒÃÈÁÎÇÅȭ (Raso & Heinz, 2006). The technology is based on a 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 microorganisms (Benz & 

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

technical, biological and media factors. 

 Technological factors: ȬElectrical field intensityȭ is 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 charges. The electrical potential difference 

between voltage across two points, separated by a non-conductive material, results in the 
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generation of an electric field between these points. The electrical intensity of this field is 

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

(Raso & Heinz, 2006). Another technologicaÌ ÆÁÃÔÏÒ ÉÓ ÔÈÅ ȬÔÒÅÁÔÍÅÎÔ ÔÉÍÅȭȟ ×ÈÉÃÈ ÉÓ ÔÈÅ ÅÆÆÅÃÔÉÖÅ 

time during which a foodstuff is subjected to the field strength. The treatment 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 physiological and growth states (Raso & Heinz, 2006). In general 

Gram-negative bacterial cells are more susceptible to PEF treatment than Gram-positive bacteria 

or yeasts. Microbial cells are more sensitive in the log phase of growth than in the stationary 

phase. As with high pressure, PEF treatment too, has more effect on vegetative cells are than 

spores (Jay, Loessner, & Golden, 2005). Sensibility to PEF treatment seems to be related to cell 

size. The larger the cell the larger the possible induced membrane potential and thus the lower 

the resistance to PEF treatment (Paganand & Mafias, 2006). It is believed that the relatively high 

cell size of yeasts is responsible for their high 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 composition. Constituents of foodstuffs 

as fats and proteins can have protective properties for microorganisms, 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 industry PEF is the ability to cause temporal or 

permanent (depending on the intensity) permeabilization of cell membranes (Paganand & 

Mafias, 2006). The permeabilization of a cell membrane can be induced by an electric field, 

which causes an electric potential across the membrane. The emerged electric potential  then 

causes an electrostatic charge separation in the cell membrane based on the dipole nature of the 

membrane molecules. When the membrane potential surpasses a threshold value of 

approximately 1 V the repulsion between charged molecules causes the formation of openings 

(pores) in the membrane (Zhang, Barbosa-Cánovas, & Swanson, 1995). The membrane damage 

induced by PEF treatment can lead to cell lysis and thereby inactivation of microorganisms. 

According to Paganand & 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 constituents. Mafias and Vercet (2006) reviewed 

the then available literature on these effects. The authors concluded that 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 mechanisms 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 chamber (Jay, 

Loessner, & Golden, 2005; Toepfl, Heinz, & Knorr, 2005; Raso & Heinz, 2006). For 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 pulse-forming 

network (PFN). A PFN 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 duration. The 

switching device then needs to discharge the stored energy through the circuit instantaneously. 

 In the treatment chamber the generated high voltage is applied to the product between a 

pair of electrodes (Barbosa-Canovas & 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 electric field are 

designed to surround the tube. The 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 electrodes. 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. Process and applications  

A typical PEF treatment is influenced by the following components; pulse intensity, pulse 

number, pulse duration, flow rate and treatment parameters as temperature and pH (Jay, 

Loessner, & Golden, 2005). A general flowchart of a PEF system is illustrated in figure 3. The 

main components have been described above. 

 In addition to the main application of our interest (preservation), PEF has other possible 

applications within the food industry. The technique can be used for the improvement of 

extraction and drying processes, the development of new processes and products and waste 

water treatment (Toepfl et al., 2006; Raso & Heinz, 2006). These applications will be discussed 

here. 

 PEF treatment can improve the extraction of amongst others juices, 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 energy 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 by-products. 

 In biological wastewater treatment the production of excess sludge is 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 increase in organic 

matter in the water fraction (Toepfl et al., 2006). Sludge quality seems to stay acceptable despite 

the reduction in excess sludge production (Raso & Heinz, 2006).  

Almost all proposed applications of PEF technology have the potential advantage of consuming 

less energy as compared to conventional methods . 
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Figure 4. Flow chart of a PEF food processing system with basic components (Raso & Heinz, 2006). 

 

3.2.4. Regulation 

As with HPP treated products, foodstuffs treated with PEF technology need to be assessed if they 

fall within the scope of Regulation (EC) No. 258/97 on novel foodstuffs. As 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 significant 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 additional 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.   

3.2.5. Costs 

PEF installations with different purposes have different investment- as well as treatment costs. 

The required electric field strength and energy input are much higher for preservation purposes 

as compared to disintegration of plant or animal tissue for increased juice winning. Since PEF 

technology is not yet widely available for pasteurization purposes it is difficult to make cost 

estimations (Töpfl, 2006). Töpfl (2006) created an overview of investment costs for 

disintegration of fruit mashes and fruit juices preservation which is shown in Figure 6. 

Investment costs depend on supplier, pulse modulator typology and components as well as 

processing and product parameters. 
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Figure 5. Estimated costs of investment for PEF application (Töpfl, 2006). Costs of PEF application as cell disintegration and 
preservation technique in fruit juice production dependent on production capacity. Cost estimations are based on 
experience obtained during design of lab and technical scale. 

3.2.6. Other relevant technologies  

While HPP and PEF technologies have already reached the market there are other novel non-

thermal preservation technologies which are still under development. Examples of these 

technologies are ultraviolet light (UV), microwave heating, radiation, infrared heating, ohmic 

heating, ozone, power ultrasound, cold plasma and electrolysed water (Jermann et al., 2015).  

4. Research question  
As described in this introduction, novel mild preservation technologies as HPP and PEF have 

considerable advantages (prolonged shelf life, higher quality products and an environmentally 

friendly process). In addition, food professionals consider these technologies important for 

commercial application for liquid foods, meat and seafood products 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 acceptable. Nevertheless the adoption of these 

technologies is a complex process. The current research aims to map the social system relevant 

to the market introduction of mild preservation in a Dutch context. This research aims to clarify 

the processes at work here and centres around the following question: 

What does the innovation diffusion process of novel mild preservations technologies as HPP and 

PEF in the Netherlands look like?  

In order to address the central research question the following five sub questions will be taken 

into account: 

- Which actors are involved in the social system of 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 to- and communicate with each other?   

- What factors influence the innovation diffusion process and how? 

- Can barriers or promotors for adoption be identified? 
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A characterization of the diffusion process in the specific context of the testing ground for mild 

preservation technologies in Gelderland contributes to the scientific understanding of 

innovation adoption processes and can provide insight in the barriers and opportunities in the 

practical context of the testing ground. Theoretical implications and practical recommendations 

will be discussed. 

5. Method  
In order to answer the ÃÅÎÔÒÁÌ ÒÅÓÅÁÒÃÈ ÑÕÅÓÔÉÏÎ Ȭwhat does the innovation diffusion process of 

novel mild preservations technologies as HPP and PEF in the Netherlands ÌÏÏË ÌÉËÅȩȭ several 

methods are employed. This research aims to explore and understand the innovation diffusion 

process; therefore, a qualitative approach is considered most suitable. The initial step in 

answering this question is mapping the actors involved in the innovation diffusion process. 

These actors are then interviewed to gain insight in their roles and relations. 

5.1. Identification of involved actors  

The identification of involved actors departs from the innovation ecosystems concept. The 

ÉÎÎÏÖÁÔÉÏÎ ÅÃÏÓÙÓÔÅÍ ÉÓ ÄÅÆÉÎÅÄ ÁÓ ȬÁ ÎÅÔ×ÏÒË ÏÆ ÉÎÔÅÒÃÏÎÎÅÃÔÅÄ ÏÒÇÁÎÉÚÁÔÉÏÎÓȟ ÃÏÎÎÅÃÔÅÄ ÔÏ Á 

focal firm or a platform, that incorporates both production and use side participants and creates 

ÁÎÄ ÁÐÐÒÏÐÒÉÁÔÅÓ ÎÅ× ÖÁÌÕÅ ÔÈÒÏÕÇÈ ÉÎÎÏÖÁÔÉÏÎȭ (Autio & Thomas, 2014, p. 205). In this 

definition ecosystems are organized around a shared focal point. 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 broad-based network-centric construct, since it allows for 

inclusion of use side participants and production side participants. 

 Other approaches as Social Network Analysis (SNA), Multi-Level Perspective (MLP) and 

System of Innovation were considered, but were deemed less appropriate. SNA is a set of 

techniques used to statistically describe networks (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 the final individual 

customer is difficult to take into the analysis 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 focusses on the interaction between by 

interactions between three levels: the sociotechnical landscape, the socio-technical regimes and 

technological niches (Erven et al., 2012). However as discussed in section 2.5 this approach is 

considered too broad to work 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 these lines of literature provide many useful insights and possibilities, this 

research chooses to depart from the more comprehensive and focused ecosystem concept. 

 The ecosystem concept ÁÌÌÏ×Ó ÆÏÒ ÔÈÅ ÉÎÖÅÓÔÉÇÁÔÉÏÎ ÏÆ ÔÈÅ ȬÓÏÃÉÁÌ ÓÙÓÔÅÍȭ ÅÌÅÍÅÎÔ ÏÆ 

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 an ecosystem 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 Iansiti and Levien (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 here 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 them, multiple methods can be employed. As mentioned a 

qualitative approach is taken. Qualitative research is a preferred method when the object of 

research needs to be explored and when understanding or explanations are sought (Boeije, 't 

Hart, & Hox, 2009). Two types of data collection methods typically employed in qualitative 

research are; participant observation and qualitative interviews. Participant observation is a 

direct observation method. Since the focus of this research is on the network and actors 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 context. A 

qualitative 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 

questions, while the interviewee mainly limits him - or herself to answering the questions 

(Boeije, 't Hart, & Hox, 2009). A way of classifying interviews is by degree of standardization. 

Elements which can be standardized are the content of the questions, the formulation of the 

questions, the order of the questions and the possibilities for answering the questions (Boeije, 't 

Hart, & Hox, 2009). In general three types of interviews can be distinguished in this respect; the 

unstructured interview, the semi-structured interview and the structured interview. A semi-

structured interview provides the desired flexibility to explore unforeseen topics while ensuring 

coverage of all relevant aspects. 

 Semi-structured interviews are based on an interview guide, which is a written list of 

questions or topics which ought to be addressed. Bernard (2011) emphasizes that the use of an 

interview guide is particularly useful in a situation where there is only one opportunity for an 

interview. In addition it is considered an appropriate method when interviewing professionals 

who are used to the efficient usage of their time. Therefore semi-structured interviews with 

actors in different points in the network has been chosen as data 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 sub-questions of this research and by 

the diffusion of innovation theory literature of Rogers (2003). Initially a detailed interview 

blueprint was developed in which the objectives, topics and aspects around each research 

question are elaborated, this interview blueprint  can be found in the appendix A. In order to 

maintain a semi-structured 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 up themes they considered important, and interesting leads could be 

explored. The topic list ensured that each research question would be touched upon and covered 

the main elements; social system, communication, the innovation and perceived barriers and 

promotors. The topic list can be found in appendix 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 ecosystem 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 

snowballing approach was taken to identify 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 possible, innovation 

management and innovation network literature was consulted to identify actors or 

organizations which should not be overlooked. 

  The participants were selected 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 sample (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 participate. The final sample of 

participants is displayed in table 1.  

Table 1: Final sample of participants 

2 representatives of high pressure machinery 
producers  

2 representatives of sector associations (retail 
and food manufacturers)  

1 representative of a PEF machinery producer  2 representatives of banks  

1 contrac t researcher  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 asked for their backgrounds. 

Table 1 is based on current employment or affiliation, however each participant spoke from 

their own background and experiences within the Dutch food sector. 

 In total 20 interviews were conducted, with a duration varying between 20ɀ 73 minutes 

and an average of 46 minutes. All interviews were conducted in Dutch, recorded and 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 in order to facilitate the data 

analysis. Firstly, all the transcribed interviews were coded. The 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 analysis (Hennink, 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 more 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 deductive codes 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 components 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, barriers 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 directly from the data and are uttered by multiple 

interviewees in the exact same words. Examples in the interviews from the food sector are 

ȬÄÉÓÔÉÎÃÔÉÖÅÎÅÓÓȭ ÏÒ ȬÁÄÄÅÄ ÖÁÌÕÅȭȢ   

The analysis of the coded data was conducted according to the cyclical process described by 

Hennink, Hutter and Bailey (2010). The analytic cycle consists of the five core tasks; description, 

comparison, categorization, conceptualization and theory development. These tasks are 

interlinked and conducted in a circular manner. The process can 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 data (Hennink, Hutter, & 

Bailey, 2010). 

 Description is the first step in the cycle and serves as a basis for further analysis. The key 

is to gain understanding of the data (Hennink, Hutter, & Bailey, 2010). For this initial step often 

one code or question was 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. 

 Comparison is used to link the issues from the previous step and uncover patterns. Most 

used in this research is cross-comparison, 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 which were taken as a starting point for the further steps in the analysis cycle. 

 Categorizing is often closely related to Conceptualizing (Hennink, Hutter, & Bailey, 2010). 

Categorizing involves the identification of codes with similar 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 main elements as 

described by Rogers (2003). Other categories 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 related concepts. 

 Theory development is the final stage in which all previous steps are combined to develop 

an inductive theory. According to Hennink and colleagues (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 on how 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 refinement. In theory refinement the process 

ÉÎÖÏÌÖÅÓ ÔÈÅ ÅØÁÍÉÎÉÎÇ ÔÈÅ ȬÆÉÔȭ ÏÆ ÁÎ existing theory, in this case the diffusion of innovation 

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 several steps were repeated multiple times in 

the process.  
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6. Results  
The data showed similar patterns for the five sub-questions. These questions were the following; 

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 to- and communicate with each other? 

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

And 5. Can barriers or promotors 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 sector emerged clearly from the data. Four similar patterns emerged and evolved around 

the following elements;  

1. the competitiveness of the sector  

2. the uncertainty associated with innovations 

3. the role of structures and organisations 

as well as 4. the role of the individual. 

 These elements were often discussed in relation to their hard as well as their soft 

aspects. Hard aspects refer to factual or impersonal sides of an object, argument or process and 

soft aspects refer more to the personal sides thereof. 

 Across these four elements, each emphasizing a different influencer on the process of 

diffusion, several key components are repeated. These elements and their key components are 

presented in table 2. 

Table 2. The main elements influencing diffusion of novel technologies and their components. 

 Type   

Elements  Soft  Hard  

Sector  Interactions/networks  

Conservatism  
Power difference  

Regulations  

Focus on price  
Competition  
Interdependencies  

Innovation  Compatibility consumer culture  
 

Cost/benefits  
Attributes  

Organisation  Core values  

Internal inequality  
Resistance to change  

Company size  

Costs/benefits  
Optimisation structures  

Individual   Being passionate  
Personal connections  

 

 

In addition the elements can be represented as a framework. First this framework will be 

discussed briefly, then the main elements and relations will be elaborated, and finally the 

promotors and barriers in the diffusion of novel mild preservation technologies will be 

addressed.  
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6.1 Framework  

 

Figure 6. Framework; Diffusion of innovative technologies in the food sector. 

The elements of the framework are embedded in the food sector. This sector displays 

characteristics such as power differences, chain dependencies and most importantly competitive 

margins, which influence the main elements. From the interviews two main dichotomies 

ÅÍÅÒÇÅÄ ÁÒÏÕÎÄ ÔÈÅ ÄÉÆÆÕÓÉÏÎ ÏÆ ÁÄÏÐÔÉÏÎȢ 4ÈÅÓÅ ÁÒÅ ÔÈÅ ÔÅÎÓÉÏÎ ÂÅÔ×ÅÅÎ ÔÈÅ ȬÈÁÒÄȭ ÁÎÄ ÔÈÅ ȬÓÏÆÔȭ 

elements and the tension between the organisation and the individual. Generally organizations 

are associated with hard aspects, while individuals are often connected with soft aspects, 

ÈÏ×ÅÖÅÒ ÔÈÅÓÅ ÃÏÎÎÅÃÔÉÏÎÓ ÁÒÅ ÎÏÔ ÅØÃÌÕÓÉÖÅȢ %ÁÃÈ ÅÌÅÍÅÎÔ ÉÓ ÉÎ Á ×ÁÙ ÃÏÎÎÅÃÔÅÄ ÔÏ ȬÔhe 

ÉÎÎÏÖÁÔÉÏÎȭ ÉÔÓÅÌÆȢ %ÁÃÈ ÏÆ ÔÈÅÓÅ elements has an influence on the diffusion of the 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 between the 

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 competitive and conservative, mainly due to hard 

aspects as the focus on price. In addition, the emphasis in the interviews lies on the chain-like 

structure in the food production industry, which induces interdependencies and power 

differences. These sectoral aspects put pressure on the other elements. Due to the focus on costs 

and benefits hard aspects become more prominent than soft elements. The focus on price 

throughout the chain induces low margins of profit. These low 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 between actors will be 
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addressed. A detailed graphical overview of the specific actors and their characterizations can be 

found in appendix C.  

6.2.1 Structure  

The food sector is organised in a way that creates interdependencies. In addition, the 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 chain, with several mutual interdependencies. 

In the context of the current research the 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 Appendix D). What stands out is the central place 

and connectedness of the food manufacturer/producer, the emphasis on individual professions 

and actors and the network ɀlike connections aside of the classic production chain.  

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

ÃÏÎÓÕÍÅÒÓ ÖÉÁ Á ×ÅÂÓÈÏÐȢ 4ÈÁÔȭÓ ÊÕÓÔ ÎÏÔ ÔÈÅ ×ÁÙ ÔÈÅ ÍÁÒËÅÔ is. Which means you always get many 

more dependency relations, than that you have in other sectorsȭȢ ɀ Investor in novel food 

technologies. 

The interdependencies within the chain mean that interaction is necessary. For commercial 

organisations the emphasis is often on consideration of hard aspects, such as utility and benefits 

of collaboration, but interaction is inevitably a human process in which individual connections 

have great influence (elaborated upon in section 6.4.2). Moreover, on account of the commercial 

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 trajectories, while generally the small start-up 

companies lacking these resources are 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 structures 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. 

Ȭ&ÏÒ ÉÎÎÏÖÁÔÉÏÎ ) ÔÈÉÎË ÓÔÒÕÃÔÕÒÅÓ ÁÒÅ ÖÅÒÙ ÂÁÄȢ ) ÎÅÖÅÒ ÈÅÁÒÄ ÁÎÙÔÈÉÎÇ ÄÅÃÅÎt coming from it. Yes a 

nice structure on how to stick a price-tag correctly, that level, but real innovation? Something new, 

ÓÏÍÅÔÈÉÎÇ ÃÏÏÌȩ 3ÕÒÅÌÙ ÔÈÁÔ ÄÏÅÓ ÎÏÔ ÃÏÍÅ ÆÒÏÍ ÓÔÒÕÃÔÕÒÅÓȭ. ɀ Product developer.  

Vested interests or sunk costs as technological investments or reputation stakes reduce the 

incentive to innovate and are more common in large companies. Start-ups 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 be to buy 

and incorporate successful start-up 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 large potato processing companies 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 next section.  

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 generally considered to 

have a negative influence on the diffusion of innovation, since 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 costs than ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÃÏÍÐÅÔÉÔÉÏÎȟ ÔÈÅÒÅÂÙ ÆÏÒÇÉÎÇ ȬÍÅ-ÔÏÏȭ 

behaviour. Me-too behaviour is when companies wait for the competition to start, then copying 

their processes and products. 

Ȭ9ÏÕ ÓÅÅ ÔÈÁÔ ÉÎ ÔÈÅ ÃÕÒÒÅÎÔ ÓÔÒÕÃÔÕÒÅ ÏÆ ÔÈÅ ÍÁÒËÅÔ ÉÔ ÉÓ ÅØÔÒÁ ÄÉÆÆÉÃÕÌÔ ÆÏÒ Ôhat young, that of higher 

ÒÉÓËȟ ÔÏ ÄÅÖÅÌÏÐ ÂÅÃÁÕÓÅ ÔÈÁÔ ÍÁÒËÅÔ ÉÓ ÓÏ ÆÏÃÕÓÓÅÄ ÏÎ ÐÒÉÃÅȟ ÐÒÉÃÅȟ ÐÒÉÃÅȢ ȭ ɀ Investor in novel food 

technologies. 

 At the same time interviewees notice that competitive behaviour leads to more innovation in 

companies looking for distinctiveness. In the case of mild preservation techniques application 

can lead to improved product quality, reduced losses and cost reductions, therefore (aside from 

the high investment costs) the technology can be utilized as an asset in a competitive 

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 grounds. Of 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 sector, and this has hard aspects as 

well as soft ones. Hard aspects referred to in this case are regulations, whereas consumer culture 

connects to a more soft influence. Comparisons with other cultures highlight differences in 

regulatory structures but also in consumer preferences. Many actors mention that strict 

regulations shape the 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 technologies, which enables innovation. In addition, the American 

regulations are focussed more on food safety, verified high pressure treatments can help 

reaching import requirements and thereby facilitate the diffusion of mild preservation 

technologies. From a more cultural perspective, the 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 who are generally more accepting 

and demanding in terms of food innovations.  
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ȬThe consumer, as opposed to other countries outside Europe, for example if you look at Asia, there 

ÉÔ ÉÓ ÍÏÒÅȟ ÉÔ ÉÓ ÁÌÍÏÓÔ ÔÈÅ ÏÐÐÏÓÉÔÅȟ ÉÆ ÙÏÕ ÄÏÎȭÔ ÁÄÖÅÒÔÉÓÅ ÔÈÅÒÅȟ ÏÒ ÒÅÁÌÌÙ ÅØÐlain why your product 

ÉÓ ÎÏÖÅÌȟ ÔÈÁÎ ÔÈÅ ÃÏÎÓÕÍÅÒ ÉÓ ÎÏÔ ÉÎÔÅÒÅÓÔÅÄȭ ɀ Representative Food Sector Association. 

Dutch culture does not place much emphasis on food, but more so on costs. Another factor said 

to be enforcing the conservative structure of the sector 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 innovations 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 sector, which connects to the hard aspects of 

capital investments. The valorisation of innovations need time, which is not always given, 

thereby reducing the chance of successful innovation.  

Ȭ7ÅÌÌȟ ÁÎÄ ×ÈÁÔ ÄÏ ÔÈÅÙ ÄÏȟ ÔÈÅÙ ÇÉÖÅ ÁÎ ÉÄÅÁ ÎÏ ÔÉÍÅ ÏÒ ÔÈÅÙ ÁÒÅ ÎÏÔ ×ÉÌÌÉÎÇ ÔÏ ÁÐÐÌÙ ÔÈÅ ÉÔÅÒÁÔÉÏÎȟ Á 

product is never good at once. You need a little tweaking, you need to wait a bit. Sometimes you 

have to wait a year, well, how dare you say ?! In FMGC [Fast Moving Consumer Goods] the word 

ÓÁÙÓ ÉÔ ÁÌÌȟ ÆÁÓÔ ÍÏÖÉÎÇȢȭ- Product developer.  

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 along the 

production chain (see appendix 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 user-end of the chain, there appear to be power issues which influence the 

whole production chain.  

Power distribution: Retail as gatekeeper 

The unequal distribution of power is a recurring theme in the interviews. The uneven spread of 

influence is brought up with regard to the production chain as a whole, as well as on 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 bound 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 often on advantageous margins. Nonetheless, as retail is 

the most important connection to the consumer, it plays a 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.  

Ȭ4ÈÅ ÂÕÙÅÒÓ ɍÁÔ ÒÅÔÁÉÌ ÃÏÍÐÁÎÉÅÓɎ ÁÒÅ ÈÁÒÄ ÔÏ ÒÅÁÃÈȟ ÙÏÕ ÈÁÖÅ ÔÏ ËÎÏ× Óomeone, they have the 

power completely. I 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 

ÉÍÐÒÅÓÓÉÏÎÁÂÌÅȭ. ɀ Distributer.  

Some interviewees see developments which could lessen the key position of retail in the 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, interviewees are 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 beneficial. Each of 

these elements will be addressed in this section. 

Working together 

Interviewees described that when actors share knowledge, engage in dialogue and collaborate, 

this enhances the generation as well as the diffusion of innovation. Especially for the 

development of innovation itself interviewees stress 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-scaling 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 functions the 

benefit of interaction is mutual. 

ȬThere is a big consortium of companies who sayȡ Ȭȭthe 140 of us together, we know so much of 

that world, we are going to advise each other and then we do not need that whole 

7ÁÇÅÎÉÎÇÅÎȭȟ ÔÈÅÙ ÁÒÅ ÍÏÓÔÌÙ 7ÁÇÅÎÉÎÇÅÒÓȟ ÂÕÔ ÔÈat does not matter, right . But that way they 

ËÎÏ× ÖÅÒÙ ÓÐÅÃÉÆÉÃÁÌÌÙ ȬÏÈ ÔÈÁÔ ÃÏÍÐÁÎÙ ÉÓ ÏÎ ÔÈÁÔ ÌÉÔÔÌÅ ÐÁÒÔȭȟ ÂÅÃÁÕÓÅ ÉÔ ÉÓ ÁÌÌ ÖÅÒÙ ÓÐÅÃÉÆÉÃȟ 

ȬÒÅÁÌÌÙ ÉÎÖÏÌÖÅÄ ÈÉÍÓÅÌÆȟ ÁÎÄ ÈÅ ×ÁÎÔÓ ÔÏ ÓÈÁÒÅ ÔÈÁÔ ËÎÏ×ÌÅÄÇÅ ×ÉÔÈ ÍÅ ÁÎÄ ÔÏÇÅÔÈÅÒ ×Å ÍÁËÅ Á 

ÎÅ× ÂÕÓÉÎÅÓÓȢȭ !ÎÄ ÔÈÁÔ ÉÓ ÁÌÌ ÇÏÉÎÇ ÏÎ ÌÉÖÅȭ. ɀ Representative of the Province. 

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 

a distinct 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 chain. Banks cannot 

use savings to invest in high risk projects as young innovations, and therefore take up the role of 

mediator between investors and start-ups, enabling the financing of innovation.  

Ȭ!ÎÄ ÉÆ ) ÌÏÏË ÂÁÃË ÆÒÏÍ ÍÙ ÅØÐÅÒÉÅÎÃÅ ÏÆ ÔÈÅ ÌÁÓÔ ÔÈÒÅÅ ÙÅÁÒÓ, your network is super 

ÉÍÐÏÒÔÁÎÔȭ. ɀ Technologist. 

Communication channels  

The communication channels mentioned by the interviewees reflect the emphasis on 

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

used supplementary. Fairs are deemed especially relevant for the purposes of staying up-to-date 

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

meeting people face-to-face is considered valuable, also with regard to soft issues as personal 

connections. Face-to-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 between multiple actors at once is more easily facilitated 

when people can interact face-to-face. 

[Q: Can you organize innovative exchanges?] Ȭ) ÁÍ ÑÕÉÔÅ ÒÏÍÁÎÔÉÃ ÉÎ ÔÈÁÔ ÒÅÓÐÅÃÔȢ ) ÔÈÉÎË ÉÔ ÉÓ Á 

matter of magic between people.ȭ ɀ Product developer. 

At the same time interviewees indicate that face-to-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 interaction closer to 

face-to-face communication than other channels. However, is only used actively by an interest 

group aimed at youth and not by other actors.  

6.3 The innovation  
Innovation equals uncertainty. Uncertainty about hard aspects as costs and more so about 

benefits, but also uncertainty which touches upon human aspects, such as apprehension of 

change or newness. Costs and benefits are generally of interest to organisations, but also soft 

aspects can play a critical role within an organisational 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 (2003) 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 rational aspects as costs and benefits that are 

generally guiding organisational decision making. However, change touches also upon soft 

aspects as personal perception, in this case consumer acceptation or rejection is considered to 

be influenced less by 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, costs are considered most influential in innovation processes. However, the 

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 technologies, which require high investments and high maintenance expenditures. 

In addition to expensive machinery the costs of new technology are increased by the 

replacement of earlier technology which is not yet written off. As stressed before, the 

competitive market suppresses easy diffusion of cost-increasing technologies, especially in the 

Dutch context, where consumers are more focussed on low prices than in other regions. The 

risks related to innovating, mentioned in the previous section, mean that there is a need for a 

financial buffer in case of disappointing benefits or failure. For small companies or start-ups this 

often lacks, which increases their risks while innovating.  

ȬWhat you see in food technology is that the current production process is very much geared 

towards costs. So if there is a sausage to be made, or juice, whatever. That plant manager is 

responsible that the cost price of that sausage is below one euro, I am just saying something. If you 
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ÓÁÙ ÔÏ ÈÉÍ Ȭ ÓÏ ) ÈÁÖÅ Á ÎÅ× ÔÅÃÈÎÏÌÏÇÙȭȟ ÈÅ ÓÁÙÓ ȭ×ÅÌÌȟ ) ÄÏÎȭÔ ÆÅÅÌ ÌÉËÅ ÔÈÁÔ ÎÏ×ȭȟ ÂÅÃÁÕÓÅ ÔÈÁÔ ÍÅÁÎÓ 

that that one machine has to go out, which is not yet written off, and the other one that costs too. 

So he will not make sure something new comes in Ȣȭ ɀ Marketer.  

On the other hand, there are interviewees who emphasize that costs are always relative to the 

benefits. When an innovation has a clear added value, other 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 technologies often 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.   

ȬWell, it has quite some added value, so apparently there are enough people who are willing to pay 

that much more for a juice. Purely because it is not pasteurized. [..] The benefits just have to 

ÏÕÔ×ÅÉÇÈ ÔÈÅ ÃÏÓÔÓȟ ÆÏÒ ÃÅÒÔÁÉÎ ÃÏÎÓÕÍÅÒÓȭ. ɀ Market researcher.  

Customer is king 

Consumer trends can make or break innovations. Many interviewees 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 for a relatively long time, and some interviewees see 

that HPP is successful now, because certain factors are relevant at this moment in time, 

especially in the juice sector. This 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.  

Ȭ4ÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÆÁÃÔÏÒ ÉÓ ÄÉÒÅÃÔÌÙ Á ÃÏÎÔÁÉÎÅÒ ÃÏÎÃÅÐÔ ȬÔÉÍÅ-to-markÅÔȭȟ ÓÏ ×ÈÅÎ ÄÏ ÙÏÕ ÃÏÍÅ 

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 innovation that the market wants to have? ȭȢ ɀ Sector manager at a 

bank. 

Aside of the generally positively regarded influence of consumer trends, interviewees also stress 

the importance of positive consumer perception of the innovative technology. In this respect 

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 interviewees 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 expected to elicit fear in consumers. The difficulty of understanding 

the technology might cause resistance. On the other hand, one producer of PEF equipment says 

that he has not met such reactions as predicted by other interviewees and that PEF is accepted 

without t rouble as a treatment step.   

Ȭ4ÈÅÙ ÓÁÙ ÙÏÕ ÈÁÖÅ ÔÏ ÂÅÎÄ ÔÈÅ ÔÅÃÈÎÏÌÏÇÙ ÉÎÔÏ ÂÅÎÅÆÉÔÓȢ ) ÈÁÖÅ ÔÏ ÓÁÙ ÆÏÒ ÐÁÓÃÁÌÉÚÁÔÉÏÎ ×Å ÄÉÄ ÔÈÁÔ 

pretty well because it is a fairly nice story. You know water, is harmless, eh, you can explain that on 

every level, water has weight, and that presses the bacteria to death. Well, there is nobody who says 

ȬÏÈ ÔÈÁÔ ÐÏÏÒ ÂÁÃÔÅÒÉÕÍȭȟ ÉÔ ÉÓ Á ÖÅÒÙ ÓÉÍÐÌÅ ÁÎÄ ÇÏÏÄ ÓÔÏÒÙ ) ÍÅÁÎȟ ÄÏÎÅȢ 4ÈÅÒÅ ÉÓ Á ÈÏÓÔ ÏÆ ÏÔÈÅÒ 
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technologies of which the story is much more gruesome, so in that sense we ×ÅÒÅ ÌÕÃËÙȭ. ɀ 

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 innovation, interviewees 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 innovation? 

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

4ÈÉÓ ÐÁÒÔÌÙ ÒÅÆÅÒÓ ÔÏ ÔÈÅ ÐÏ×ÅÒ ÏÆ ÔÈÅÓÅ ÁÃÔÏÒÓ ÉÎ ÔÈÅ ȬÍÁËÉÎÇ ÏÒ ÂÒÅÁËÉÎÇȭ ÏÆ ÉÎÎÏÖÁÔÉons, 

elaborated upon in section 6.2.2. Consumer wishes or demands are often considered a starting 

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

ÔÈÉÓ ÉÎÉÔÉÁÔÉÖÅ ÉÓ ÇÅÎÅÒÁÌÌÙ ÁÓÃÒÉÂÅÄ ÔÏ ÔÈÅ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓȢ 2ÅÇÁÒÄÉÎÇ ÔÈÅ ÑÕÅÓÔÉÏÎ ȬÈÏ× ÔÏ 

initiate a successful innovÁÔÉÏÎȭ ÃÏÎÔÒÁÄÉÃÔÉÎÇ ÖÉÅ×ÐÏÉÎÔÓ ÁÒÉÓÅȢ !Ó ÓÁÉÄ ÃÏÎÓÕÍÅÒ ÄÅÍÁÎÄÓ ÁÒÅ 

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 

interviewees as examples which generate their own demand.  

Ȭ4ÈÅ ÉÎÎÏÖÁÔÉÏÎ that you are making needs to fulfil a demand. On this, different 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, I always think that is a nice example, they come with countless 

innovations, and they think the other way around, like, we create something and then make that 

ÔÈÅ ÃÏÎÓÕÍÅÒ ÎÅÅÄÓ ÉÔȭ. ɀ Sector manager at a bank.  

 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 that the 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 be informed 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 made with regard to food products which are confusing. Definitions as 

ȬÆÒÅÓÈȭ ÏÒ ȬÈÅÁÌÔÈÙȭ ÁÒÅ ÒÁÔÈÅÒ ÁÂÓÔÒÁÃÔ ÁÎÄ ÕÎÃÌÅÁÒȢ 7ÉÔÈ ÒÅÇÁÒÄ ÔÏ ÍÉÌÄ ÐÒÅÓÅÒÖÁÔÉÏÎ 

technologies interviewees notice the same confusion around definitions as high pressure, HPP, 

pascalization, cold-pressed, pressed or pressurized. All these definitions can mean the same and 

each can mean something slightly, but also completely different. Efforts to make a common and 

clearly recognizable sign indicating the used treatment should be encouraged according to the 

interviewees.  

Ȭ) ×ÁÓ ÖÅÒÙ ÉÎÖÏÌÖÅÄ ×ÉÔÈ ÔÈÅ ÓÕÂÊÅÃÔ ɍ(00Ɏ ÁÔ ÔÈÅ ÔÉÍÅȟ ) ÈÁÄ ÉÔ ÁÌÌ ÓÏÒÔÅÄ ÏÕÔȟ ÁÎÄ ÔÈÅÎ ×Å ×ÅÒÅ 

discussing it with my colleagues and even then there was confusion about it between my colleagues, 

if you call something cold-ÐÁÓÔÅÕÒÉÚÅÄ ÏÒ (00 ÔÒÅÁÔÅÄ Ȣȭ- Market researcher.  
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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. However, others consider it unnecessary and potentially 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 public must be informed about the 

technology to prevent resistance, as 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 all in the 

technology itself.  

Ȭ) ÁÍ ÁÌ×ÁÙÓ ÉÎ ÆÁÖÏÕÒ ÏÆ ÔÒÁÎÓÐÁÒÅÎÃÙȟ ÂÕÔ ÙÏÕ ÓÈÏÕÌÄ ÎÏÔ ÍÁËÅ ÉÔ ÕÎÎÅÃÅÓÓÁÒÉÌÙ ÃÏÍÐÌÉÃÁÔÅÄȟ ÔÈÅÒÅ 

are very few people anyway who know how their food is made. And when you talk about technology 

and food eh, it often works deterrenÔ ÒÁÔÈÅÒ ÔÈÁÎ ÔÈÁÔ ÉÔ ÒÅÁÌÌÙ ÂÅÎÅÆÉÔÓ ÔÈÅ ÓÁÌÅÓ ÏÆ ÙÏÕÒ ÐÒÏÄÕÃÔȢȭ- 

Retail buyer.  

Consumer segmentation 

Those who consider it important to inform consumers agree that in these efforts audience 

segmentation is essential. The information should be adapted to 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 information. The information is considered to be most 

understandable when it is presented in a story-like 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 the technology 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. In appendix E a more practical document on consumer communication can be 

found.  

Ȭ4ÈÅÒÅ ÉÓ Á ÃÌÅÁÒ ÄÉÓÔÉÎÃÔÉÏÎ ÉÎ ÁÕÄÉÅÎÃÅȢ &ÏÒ ÅØÁÍÐÌÅ (00 ÊÕÉÃÅ ÆÏÒ ÃÈÉÌÄÒÅÎȢ 7ÅÌÌȟ ÔÈÅÎ ÙÏÕ ÈÁÖÅ ÔÏ 

explain something on your website for mothers, like, is this safe, and why do I pay three times as 

ÍÕÃÈ ÆÏÒ ÔÈÉÓȩȭ ɀ Market researcher.  

6.3.3 Innovation characteristics  

Rogers specifies five innovation attributes that affect the diffusion of the innovation in his 

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

observability) are also mentioned (often implicitly) by the interviewees. In addition eight other 

attributes inherent to the innovation can be distinguished, all are listed in table 4. 
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Table 3. Innovation characteristics addressed by the interviewees. 

Innovation Characteristic  Rogers 
(y/n)  

Explanation  

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 
trends  

No Degree to which the innovation is 
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  

 

In the interviÅ×Ó ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ ÁÔÔÒÉÂÕÔÅ ȬÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅȭ ÓÔÁÎÄÓ ÏÕÔȢ 4ÈÅ ÏÔÈÅÒ ÁÔÔÒÉÂÕÔÅÓ 

identified by Rogers are mentioned, however these are not over emphasized. In addition to the 

innovation attributes known from the theory by Rogers, the interviewees name several 

innovation characteristics which influence the diffusion. First 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 

4ÈÅ ÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅ ÏÆ ÁÎ ÉÎÎÏÖÁÔÉÏÎ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÉÔȭÓ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ ÁÓÐÅÃÔȢ &ÏÒ ÓÕÃÃÅÓÓÆÕÌ 

diffusion of innovation the advantage of the innovation over the product or technology it 

overtakes must be relevant to multiple links in the 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 is when the technology allows for the production of a product otherwise 

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

guacamole.  

Ȭ!Ó ÌÏÎÇ ÁÓ ÔÈÅ ÔÅÃÈÎÏÌÏÇÙ ÈÁÓ Á ÃÌÅÁÒ ÁÄÖÁÎÔÁÇÅ ÉÔ ÓÈÏÕÌÄ ÎÏÔ ÂÅ Á ÐÒÏÂÌÅÍ ÔÏ take it up in the 

ÁÓÓÏÒÔÍÅÎÔȭ. ɀ Innovation 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 Ȭclean labelȭ products without 

artificial additives and the ability to produce healthy products with a higher quality. For 
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producers and retail interviewees place the emphasis on the increased 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 used to increase the shelf life of ultra-fresh produce, the 

aforementioned advantages are relevant. However, when the technology is used to restore 

quality propertie s of products previously produced to be stable at ambient temperatures, the 

advantages related to increased shelf life are inversed. Finally, 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.    

2ÏÇÅÒÓȭ other innovation 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, nevertheless these interviewees are 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), this seems to lead to a low trialability. However tolling companies, 

which are companies that act as machinery contractors, lower this barrier and interviewees 

perceive this as a very relevant option. 

 Observability is often mentioned in combination with a logo programme, indicating that 

the product was produced with a mild preservation technology. A market researcher states that 

visibility clearl y enhances consumer acceptance. 

 Complexity regarding consumer is not perceived as a big issue for HPP by the 

interviewees. Interviewees consider it an understandable technology which is easily imaginable 

when associated diving or deep ocean pressures. For consumers the key is that they understand 

the benefits, interviewees do not see much interest in the technical details. PEF is considered 

more difficult to grasp and due to possible fear in consumers clear 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. PEF being 

implementable in continuous production systems might be easier to implement in certain 

companies with high production rates, while the batch system compatible HPP technology might 

be more compatible with other types of companies. On a more soft aspect and cultural note 

interviewees estimate that a technology has more chances of success when it is presented as in 

ÌÉÎÅ ×ÉÔÈ ÔÈÅ ÐÈÉÌÏÓÏÐÈÙ ÏÆ ÏÔÈÅÒ ÁÃÔÏÒÓ ÉÎ ÔÈÅ ÃÈÁÉÎȢ &ÏÒ ÅØÁÍÐÌÅ Á ÂÁÎË ×ÉÔÈ ȬÇÒÅÅÎȭ ÏÂÊÅÃÔÉÖÅÓ 

will more readily invest when the technology can be used to 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 societal movements.  

 

Innovation characteristics 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 innovation (see 

table 4). Two related attributes are monetary risk and unknown risk and benefit. The others are 

unfamiliarity, distinctiveness, safety and the distinction between brand products and private label 

products. The first two attributes evolve around risk and rational 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 food 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 saying Ȱunknown makes unlovedȱ seems applicable to 

consumers. Food manufacturers are faced with a lot of extra effort concerning procedures and 

maintenance and prefer familiar technologies. 

 The attribute of distinctiveness refers to the features of an innovation that set it apart 

from others, this attribute is considered important also in other commercial sectors, but in this 

context stressed to be of importance for technology producers, food manufacturers and retail. 

More specific for the sector is the attribute of safety, this is considered more a precondition for 

diffusion than an influencer of the diffusion process. A food product or technology must be 

proven safe before it can be commercialized. 

 Another characteristic of an innovation which is relatively particular for the food sector 

is the difference between products produced by brands and products produced under private 

label by retailers. The innovation diffusion trajectory is dependent on the type of producer. A-

level brands are considered more innovative, where private label brands often follow quickly, 

bound by the preferences and procedures of retail. This distinction means that similar products 

take very different roads to the market, their trajectory influenced by either the preferences of 

retail or the preferences of a specific brand. An important issue brought up by interviewees 

when considering attributes of an innovative technology and its effects on diffusion, is the 

observation that innovative technologies themselves 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 that consumers 

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 properties are achieved.  

Ȭ4ÈÅ ÃÏÎÓÕÍÅÒ ÄÏÅÓ ÎÏÔ ÁÓË ÆÏÒ (00Ȣ )Ô ÏÎÌÙ ÁÓËÓ ÆÏÒ Á ÐÒÏÐÅÒÔÙȟ ×ÈÉÃÈ ÙÏÕ ÃÏÕÌÄȟ ÐÏÓÓÉÂÌÙȟ ÁÃÈÉÅÖÅ 

×ÉÔÈ (00Ȣ ) ÔÈÉÎË ÉÔ ÉÓ ÁÎ ÉÌÌÕÓÉÏÎ ÔÏ ÍÁËÅ ÃÏÎÓÕÍÅÒÓ ÓÃÒÅÁÍ ÆÏÒ (00ȟ Ȭ) ×ÁÎÔ (00ȭȟ ÂÅÃÁÕÓÅ ÔÈÅÙ 

ÄÏÎȭÔȟ ÔÈÅÙ ÄÏÎȭÔ ×ÁÎÔ ÉÎÃÒÅÁÓÅÄ ÓÈÅÌÆ ÌÉÆÅ ɍȣɎ ÔÈÅÙ ÊÕÓÔ ×ÁÎÔ ÔÁÓÔÙȟ ÈÅÁÌÔÈÙȟ ÃÈÅÁÐ ÐÒÏÄÕÃÔÓȭ. ɀ sales 

representative technology producer. 

With regard to retail the same focus on advantageous product qualities is mentioned, although 

with the slight nuance that retail buyers are from a professional outlook more aware of the 

technology behind the desired product quality. Nevertheless, interviewees 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 reflected 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 main actors, 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 logistical issues. Nonetheless, interviewees often mention the 
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importance of soft aspects as intra-organisational relations and 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 intra-organizational interaction interviewees also refer to power differences. 

Aside of common hierarchical structures within professional companies, the 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 that technologists are 

incapable of communicating their ideas or do not dare speaking up to the decision makers.  

Ȭ4ÅÃÈÎÏÌÏÇÉÓÔÓ ÃÁÎ ÏÆÔÅÎ ÐÕÔ ÉÄÅÁÓ ÏÎ ÔÈÅ ÔÁÂÌÅȟ ÏÎÌÙ ÔÈÅÙ ÏÆÔÅÎ ÄÏ ÎÏÔ ÈÁÖÅ ÔÈÅ ÁÂÉÌÉÔÙ ÔÏ ÄÏ ÓÏȟ ÉÔȭÓ Á 

bit of a personality characteristic. Because 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 

ÙÏÕ ÈÁÖÅ ÔÏ ÌÅÁÖÅ ÙÏÕÒ ÒÏÏÍ ÁÎÄ ÓÔÅÐ ÕÐ ÔÏ Á ÂÕÓÉÎÅÓÓ ÍÁÎ ÏÒ ÄÉÒÅÃÔÏÒ ÁÎÄ ÓÁÙ ȬÌÉÓÔÅÎȟ ÐÁÌȟ you must 

ÈÅÁÒ ÔÈÉÓȭȟ ÓÕÒÅ ÔÈÁÔȭÓ ÔÏÕÇÈȭ. ɀ Product developer. 

 

Resistance to change 

Some interviewees consider it human nature to be resistant of change. As described in section 

6.2.2 ÃÏÎÓÅÒÖÁÔÉÓÍ ÉÓ ȬÂÕÉÌÄ-ÉÎȭ ÔÈÅ ÓÙÓÔÅÍ ÏÎ Á ÓÅÃÔÏÒÁÌ ÌÅÖÅÌ ÂÙ ÒÅÇÕÌÁÔÉÏÎÓ, interdependencies 

and consumer culture. Similar to the food sector as a whole, conservatism prevails also on an 

organizational scale. In 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 cost-efficient processes, while the development of innovations are not often cost-

efficient. In addition to practical constraints, as the focus on costs and time efficiency, also more 

cultural components are mentioned by interviewees. 

 #ÏÍÐÁÎÉÅÓ ÔÅÎÄ ÔÏ ÓÔÁÙ ÏÎ ȬÔÈÅ ÓÁÆÅ ÓÉÄÅȭȟ ÐÒÅÆÅÒÒÉÎÇ Á ËÎÏ×Î ÐÏÔÅÎÔÉÁÌ ÐÒÏÆÉÔȟ ÁÎÄ ÂÙ 

definition the profit of innovation is uncertain. The default setting is optimizing daily processes, 

and change interferes with daily operations. 

ȬWell, 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 liËÅ ÔÈÁÔȭ. ɀ Product 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 ambition to change. This 

intrinsic motivation to innovate is part of the cultural DNA of companies. 
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Ȭ) ËÎÏ× Á ÃÏÎÃÒÅÔÅ ÅØÁÍÐÌÅ ÏÆ Á ÐÁÒÔÙ ÔÈÁÔ ÄÏÅÓ ÎÏÔ ×ÁÎÔ ÔÏ ÂÅ ÍÁÒËÅÔ ÌÅÁÄÅÒȟ ÂÕÔ ×ÁÎÔÓ ÔÏ ÂÅ 

ready for when the competition makes a move. They do not want to be market leader from an 

internal conviction: we are not a super A- ÂÒÁÎÄȟ ÌÅÔ ÏÔÈÅÒÓ ÍÁËÅ ÔÈÅ ÃÏÓÔÓȭ. ɀ Technologist. 

 An innovation is considered more likely to succeed when it is compatible with the philosophy of 

the producing company, and resonates with the values 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. For in the beginning stage the innovation can help you reach an idealistic goal instead 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 individuals are not interested in 

ÉÎÎÏÖÁÔÉÎÇ Á ÃÏÍÐÁÎÙ ÃÕÌÔÕÒÅ ×ÏÎȭÔ ÃÈÁÎÇÅ ÔÈÁÔȢ 4ÈÉÓ ÉÓ ÁÎ ÉÎÔÅÒÐÌÁÙȟ ÉÔ ÉÓ ÓÕÇÇÅÓÔÅÄ ÔÈÁÔ ÔÈÉÓ ÃÁÎ 

be enhanced by company decision makers refraining from employee evaluation based on targets 

solely in terms of efficiency. In terms of 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.  

Ȭ4ÈÅÒÅ ÁÒÅ Íany individualistic 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 

ÈÏ× ÉÎÄÉÖÉÄÕÁÌ ÉÔ ÉÓȟ ÈÏ× ÃÈÁÒÁÃÔÅÒ ÄÅÐÅÎÄÅÎÔȭ. ɀ Product developer.  

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 structures of rationality and the 

ÁÖÅÒÓÉÏÎ ÁÇÁÉÎÓÔ ȬÎÅ×ȭȢ 4ÈÉÓ ÉÎÄÉÖÉÄÕÁÌ ÉÓ ÎÏÔ ÃÏÎÎÅÃÔÅÄ ÔÏ Á ÓÐÅÃÉÆÉÃ ÆÕÎÃÔÉÏÎ ÏÒ ÃÏÍÐÁÎÙ ÂÕÔ ÉÓ 

ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÐÅÒÓÉÓÔÅÎÃÅ ÁÎÄ ÔÈÅ ÃÁÐÁÂÉÌÉÔÙ ÏÆ ȬÓÅÅÉÎÇȭ ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÁÎÄ ÕÓÅÆÕÌ ÃÏÎÎÅÃÔÉÏÎÓȢ 

4ÈÉÓ ȬÓÅÅÉÎÇȭ ÏÒ ȬÆÉÎÇÅÒÓÐÉÔÚÅÎÇÅÆİÈÌȭ ÉÓ ÃÏÎÓÉÄÅÒÅÄ Á ÔÁÌÅÎÔ ÏÒ ÐÅÒÓÏÎÁÌ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÒÁÔÈÅÒ ÔÈÁÎ 

a skill which can be learned, and is associated with creative and free thinking people. 

Coincidence and Magic 

A relevant aspect of the influence of the individual is the personal connections 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 for diffusion of innovation,and the way people 

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 from a meat 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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Ȭ%ÖÅÎ ÉÆ ÙÏÕ ÁÒÅ ÓÕÐÅÒ ÃÏÍÐÌÅÍÅÎÔÁÒÙȟ ÉÆ ÙÏÕ ÄÏ ÎÏÔ ÌÉËÅ ÅÁÃÈ ÏÔÈÅÒȟ ÙÏÕ ÔÈÉÎË Ȭ×ÈÁÔÅÖÅÒȭȢ 3Ï ÙÅÓȟ ÉÔ 

ÉÓ Á ÖÅÒÙ ÈÕÍÁÎ ÐÒÏÃÅÓÓ ÏÆÆ ÃÏÕÒÓÅȭ. ɀ Representative Province. 

 

This interaction between people is considered the basis of networks.  

Personal connections  

Issues that come up around interaction 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. 

Ȭ) ÍÅÁÎȟ ÙÏÕ ÃÁÎ ÈÁÒÄÌÙ ÓÅÌÌ Á ÍÁÃÈÉÎÅ ÏÆ ÏÎÅ ÍÉÌÌÉÏÎ ÏÖÅÒ ÔÈÅ ÐÈÏÎÅȢ Ȭ"ÕÙ ÉÔȭȢ 3Ï ÙÏÕ ÇÏ ÔÈÅÒÅȟ 

ÍÕÌÔÉÐÌÅ ÔÉÍÅÓȭ. ɀ Sales representative of a technology producer 

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 involved in 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 factors have been listed in table 5 below.  

Table 4. Promotors and barriers as mentioned by the interviewees. 

Promotor   Barrier   

Activate consumer 

demand  

Creating a market -pull 

by voicing consumer 

wishes  

Availability 

machinery  

The availability of 

accessib le equipment  

Added value  The degree to which 

an innovation 

generates additional 

value  

Consumer 

perception  

The negative 

perception and 

associations of 

consumers regarding 

the innovation  

Compatibility trends  The degree to which 

an innovation 

resonates wit h 

consumer trends  

Costs  Investment costs, 

maintenance - , 

operating -  and other 

costs  

Connect 

actors/ideas  

Unite and joining of 

actors and ideas  

Explain to consumer  The degree to which 

the innovation can be 

explained in an 

understandable and 

friendly way  

Faith  The conviction that the 

innovation will be 

Need for buffer  The necessity of 

financial resources for 
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successful  set -backs  

Networks   The degree to which 

actors have access to 

a network of relevant 

others  

Need for soon 

results  

The pressure of 

success within a short 

period for commercial 

products  

Passionate/daring 

individual  

An individual which 

believes in the 

innovation and 

stimulates its diffusion  

Resistance to 

change  

The natural personal  

aversion of newness 

and disruption of 

routines  

Regulations  Laws, procedures or 

target values set by 

authorities  

Strict regulations  Laws and procedures 

set by an authority  

Small incremental 

changes  

Small changes which 

build upon existing 

product  

Structures  Elaborate procedures 

within companies or 

governmental age ncies  

  System functioning  The way in which the 

current production 

chain and social 

system is operating  

  Taste/quality (when 

insufficient )  

The intrinsic properties 

of food products  

  Uncertainty  The incalculable risk 

associated with 

potential losses a nd 

benefits  

  Vested interests  Investments made or 

reputations build 

which are a current 

asset, challenged by 

innovation  

  Wait for others/me -

too  

The reluctant attitude 

with regard to 

innovation and 

competition  

 

The factors explicitly mentioned by interviewees resemble the main influencing factors 

distinguished in the previous sections, and incorporate all main elements. 

 Taking the factors described as promotors and barriers as a starting point, the 

interviews show several distinct topic groups or themes. Promoting factors 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 of an innovation are grouped 

around the following five themes; 

1. rigid structures 

2. negative consumer perceptions 

3. Regulations 

4. Costs 

and 5. uncertainty.  

These topics are represented in table 6 in relation to the main elements. Each topic will be 

shortly addressed and contradictions will be highlighted.  

Table 5. 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  
Networks/interaction  

Regulations  

Innovation  Added value  
Compatibility consumer trend  

Costs  
Uncertainty  
Negative consumer perception  

Organisation   Rigid structures  

Individual  Being passionate   

 

6.5.1 Promotors  

Added value 

The moment an innovation is considered to provide added value, either for the consumer or for 

other actors in the chain, it is likely to be successful. When the innovation, in this case a 

technology, can be positioned as providing benefits instead of being a cost increasing measure, 

this increases the chances of diffusion to subsequent links in the production chain. Often 

mentioned in this respect is distinctiveness. Retail as well as food manufacturers are actively 

looking for products which underline their distinctiveness. When the technology can be used to 

produce a product with a feature which another cannot, it 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. 

Ȭ7Å ÁÃÔÕÁÌÌÙ ÈÁÖÅ ÔÏ redirect that invisible, eh, cost increasing, unpleasant measure, we have to 

ÂÅÎÄ ÉÔȟ ×Å ÈÁÖÅ ÔÏ ÂÒÉÎÇ ÕÐȟ ×Å ÍÕÓÔ ÇÏ ÔÏ Á ÓÉÔÕÁÔÉÏÎ ÉÎ ×ÈÉÃÈ ÒÅÔÁÉÌÅÒÓ ÓÁÙȡ ȭ(ÅÙȟ ) ×ÁÎÔ ÙÏÕ ÔÏ 

come back next time with pascalized [HPP treated] products, because I read an article and 

ÁÐÐÁÒÅÎÔÌÙ ÐÁÓÃÁÌÉÚÅÄ ÐÒÏÄÕÃÔÓ ÁÒÅ ÃÌÅÁÎ ÌÁÂÅÌ ÁÎÄ ÈÁÖÅ ÁÎ ÉÎÃÒÅÁÓÅÄ ÓÈÅÌÆ ÌÉÆÅȭȢȭ ɀ Marketer. 

/ÔÈÅÒ ÆÅÁÔÕÒÅÓ ×ÈÉÃÈ ÐÒÏÖÉÄÅ ÁÄÄÅÄ ÖÁÌÕÅ ÃÁÎ ÂÅ ÆÏÕÎÄ ÉÎ ×ÈÁÔ 2ÏÇÅÒÓ ÌÁÂÅÌÓ ȬÒÅÌÁÔÉÖÅ 

ÁÄÖÁÎÔÁÇÅȭȢ )ÎÔÅÒÖÉÅ×ÅÅÓ ÓÔÒÅÓÓ ÔÈÁÔ ÔÏ ÂÅ ÒÅÌÅÖÁÎÔ ÔÈÅ ÁÄÖÁÎÔage must be clear to the consumer 

as well as other links in the production chain. Relative advantages of mild preservation 

technologies are generally divided in advantages for actors within the chain, and advantages for 

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

are the longer shelf life and the 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 also mentioned in section 6.3.3. For a producer of ultra-fresh 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 change. Consumer 

advantages are a better taste and quality and clean label products, which 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, to diffuse 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 larger production 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). Faith is associated with the firm believe that an innovation has potential to 

succeed, even when this cannot be backed by calculations (due to the uncertainty inherent to 

innovation). The daring attitude too refers to a willingness to innovate despite evident risks and 

uncertainties.  

Ȭ9ÏÕ ÎÅÅÄ Áȟ ) ÁÍ ÃÏÎÖÉÎÃÅÄ ÏÆ ÔÈÉÓȟ ÙÏÕ ÎÅÅÄ Á ÔÈÒÉÖÉÎÇ ÐÏ×ÅÒȢ ! ÐÅÒÓÏÎ ×ÈÏ ÉÓ ÔÏÔÁÌÌÙ ×ÉÌÄ ÁÂÏÕÔ ÉÔȢ 

And that can be a business man, it can be a CEO, it can be a technician, it does not matter. But 

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

ÁÎÄȟ ÙÏÕ ËÎÏ×ȟ Áȟ Á $ÏÎ 1ÕÉÃÈÏÔȭ. ɀ Business man. 

Networks 

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

diffusion thereof. As mentioned in previous sections, 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. That type 

of meeting is more associated with some sort of chemistry between people or coincidence (see 

section 6.4.2).  

Ȭ7ÅÌÌȟ ÅÎÃÏÕÎÔÅÒÓ ÓÏÕÎÄÓ Á ÂÉÔ ÖÁÇÕÅȢ "ÕÔ ÎÅÔ×ÏÒËÓ ÁÒÅ ÅØÔÒÅÍÅÌÙ ÉÍÐÏÒÔÁÎÔȟ ÁÎÄ ÙÏÕ ËÎÏ× ÐÅÏÐÌÅ 

have very little time, so it is quite an art to eh, to create an effective network [..] some are 

ÃÏÉÎÃÉÄÅÎÔÁÌ ÅÎÃÏÕÎÔÅÒÓȟ ÂÕÔ ÙÏÕ ÃÁÎ ÓÔÁÇÅ ÉÔ Á ÂÉÔȭ. ɀ Representative Province. 

Regulations 

The promoting aspect in regulations is relatively straight-forward. When a governmental agency 

makes it mandatory to use the innovative technology this boosts the diffusion of that technology. 

This is only mentioned by two interviewees. 

ȬThe U.S. is kind of leading in terms of technological eh, warranties or FDA-ÌÉËÅ ÓÔÒÕÃÔÕÒÅÓ Ȭ ×Å ÔÈÉÎË 

it is okay, so it is okay ×ÈÅÎ ÙÏÕ ÄÏ ÉÔȭȢ "ÅÃÁÕÓÅ ÏÆ ÔÈÁÔ ÙÏÕ ÓÅÅ ÔÈÁÔ ÅØÐÏÒÔ ÔÏ ÔÈÅ ×ÉÔÈ (00 ÔÒÅÁÔÅÄ 

ÐÒÏÄÕÃÔÓȟ ×ÅÌÌȟ ÔÈÁÔ ÉÓ ÅÁÓÉÅÒ ÔÈÁÎ ÉÆ ÔÈÅÙ ÁÒÅ ÎÏÔ (00 ÔÒÅÁÔÅÄȭ. - Sales representative of a 

technology producer. 
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Compatibility consumer trends 

Consumer trends are leading in the development 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 because it enables the production of products which answer current 

consumer demands. As mentioned in section 6.2, it is not the technology itself that captures the 

attention of consumers, only advantageous properties do. Consumer trends deemed important 

at this moment are clean label, health, convenience and authenticity. Mild preservation 

technologies are generally compatible with the first three.  

Ȭ)Ô ɍ(00Ɏ ÒÅÁÌÌÙ ÆÉÔÓȟ ×ÉÔÈ 0%& ÏÆ ÃÏÕÒÓÅ ÔÏÏȟ ÉÔ ÒÅÁÌÌÙ ÆÉÔÓ ×ÉÔÈ ×ÈÁÔ ÉÓ ÇÏÉÎÇ ÏÎ ÉÎ ÆÏÏÄ ÒÉÇÈÔ now. The 

idea of less processed, fresh, it is healthier and it tastes better and that is just a really big plus for 

ÔÈÅÓÅ ÔÙÐÅÓ ÏÆ ÔÅÃÈÎÏÌÏÇÉÅÓȭ ɀ Market researcher. 

6.5.1 Barriers  

In addition to promotors interviewees also mention barriers. The following section 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 focus on 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 sector, since 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 power distribution, as 

described in section 6.2.2 retail has a key position within the chain and with the focus on low 

prices and risk avoidance is perceived to greatly reduce the chance of success of innovations.  

ȬBut 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 the market works. So therefore you always get much 

ÍÏÒÅ ÄÅÐÅÎÄÅÎÃÙ ÒÅÌÁÔÉÏÎÓȟ ÔÈÁÎ ÔÈÁÔ ÙÏÕ ÈÁÖÅ ÉÎ ÏÔÈÅÒ ÓÅÃÔÏÒÓȭ. ɀ Investor in novel food 

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 effectively, can make it difficult for people to 

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

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 past technologies 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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Ȭ.ÏÔÈÉÎÇ ÉÓ ÁÓ ËÉÌÌÉÎÇ ÆÏÒ ÙÏÕÒ ɍÐÒÏÄÕÃÔɎ introduction as sudden negative information, or that there 

is negative talk about it. Well than you can just as well stop with your product. Eh, so first of all you 

ÓÈÏÕÌÄ ÁÌ×ÁÙÓ ËÎÏ× ÈÏ× ÄÏ ÐÅÏÐÌÅ ÔÈÉÎË ÁÂÏÕÔ ÍÙ ÐÒÏÄÕÃÔȭ. ɀ Sector association representative 

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. With regard 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 stated 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 specific technology 

mandatory can stimulate innovation, as mentioned in the section on promotors. However, when 

interviewees are asked about the influence of regulations on the diffusion process they are 

generally negative. The many restrictions and requirements on food safety are necessary but 

make it difficult for start -ups to get into business. A recurring theme is the notion that regulation 

lags behind innovation.  

Ȭ7ÅÌÌȟ ÒÅÇÕÌÁÔÉÏÎ ÁÌ×ÁÙÓ ÌÁÇÓ ÂÅÈÉÎÄ ÅÖÅÎÔÓȢ 2ÅÇÕÌÁÔÉÏÎ ÄÏÅÓ ÎÏÔ ÎÅÃÅÓÓÁÒÉÌÙ ÈÁÖÅ Á ÎÅÇÁÔive 

ÉÎÆÌÕÅÎÃÅȟ ÂÕÔ ÉÔ ÃÁÎ ÂÌÏÃË ÐÒÏÃÅÓÓÅÓȭ. ɀ Technology producer.  

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, but technology producers and food manufacturers do not consider this  

adequate. The uncertainty and long procedures have an inhibiting effect on innovation. 

Especially since in other countries as the US similar procedures are shorter, which leads 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 general is always 

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 food sector 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 set-backs, which start-ÕÐȭÓ or small companies often lack. Another perceived 

barrier is the unavailability of machinery, because the high investment costs of proper 

equipment reduce the possibility for product trials and easy entrance opportunities. In addition 

new equipment is likely to replace equipment which is not yet written off, leading to sunk costs. 
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Ȭ&ÏÒ (00 ÔÈÅ ÂÏÔÔÌÅÎÅÃË ÉÓ ) ÔÈÉÎË ÒÅÁÌÌÙ ÉÎ ÔÈÅ ÃÏÓÔÓȢ 9ÏÕ ËÎÏ×ȟ ÉÔ ÉÓ ÊÕÓÔ Á ÖÅÒÙ ÅØÐÅÎÓÉÖÅ ÐÒÏÃÅÓÓȭ. ɀ 

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 barrier to 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.      

Ȭ9ÅÓ ÃÏÓÔÓ ÁÒÅ ÅØÔÒÅÍÅÌÙ ÉÍÐÏÒÔÁÎÔȟ ÙÅÓȢ 9ÅÓ ÂÕÔ ÉÔ ÉÓ more about benefits right. But they are of 

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 

high, while actually ÔÈÅ ÂÅÎÅÆÉÔÓ ×ÅÒÅ ÔÏÏ ÌÏ×ȭȢ ɀ Sector manager of a bank. 

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. The four 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. This section firstly takes to a 

discussion of the theoretical implications of the current research. Subsequently the limitations of 

the current research will be addressed and finally suggestions for further research will be made.  

7.1 Theoretical implications  

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

ÃÏÍÐÁÔÉÂÉÌÉÔÙ ÁÎÄ ÇÁÐÓ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ 2ÏÇÅÒÓȭ ÔÈÅÏÒÅÔÉÃÁÌ ÆÒÁÍÅ×ÏÒË ÁÓ ×ÅÌÌ ÁÓ ÏÔÈÅÒ ÔÈÅÏÒÉÅÓȟ 

frameworks and models will be addressed. 

2ÏÇÅÒÓȭ $ÉÆÆÕÓÉÏÎ ÏÆ ÉÎÎÏÖÁÔÉÏÎ ÔÈÅÏÒÙ 

3ÅÖÅÒÁÌ ÒÅÍÁÒËÓ ÃÁÎ ÂÅ ÍÁÄÅ ×ÉÔÈ ÒÅÇÁÒÄ ÔÏ 2ÏÇÅÒÓȭ ÄÉÆÆÕÓÉÏÎ ÏÆ ÉÎÎÏÖÁÔÉÏÎ ÔÈÅÏÒÙȢ !Ó 

mentioned in the previous section, the results of this study do not confirm the importance 

placed on the main elements communication channels and time as proposed by Rogers (2003). 

Also tÈÅ ÉÎÆÌÕÅÎÃÅ ÏÆ ÔÈÅ ÉÎÄÉÖÉÄÕÁÌ ÉÓ ÌÁÒÇÅÌÙ ÍÉÓÓÉÎÇ ÆÒÏÍ 2ÏÇÅÒÓȭ ÆÒÁÍÅ×ÏÒËȟ ÁÓ ÉÓ ÒÏÏÍ Æor 

serendipity and coincidence. 

 However, the innovation attributes are confirmed by the results. When talking about 

innovations and their diffusion interviewees mentioned all attributes proposed by Rogers 

spontaneously. In addition, eight innovation attributes were distinguishable that apply 

specifically to the food sector. These attributes cannot entirely be translated to a context outside 

this sector. In general, Rogers' theory provides a comprehensive starting point for the study of 

diffusion of innovations, however the emphasis found in the results does not correspond with 

the emphasis placed in Rogers' theory. 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 indicators of 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 asked, but did not 

emphasise related matters or spend much time on the topics. This might indicate that these 



INNOVATING UNDER PRESSURE   50 
 

 

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 study, and which 

lacks in Rogers' framework, is the influence of the individual. This aspect is partly accounted for 

within the theory by the actors called the change agent and opinion leader. With regard to 

change agents, multiple  different terms are used in literature to indicate actors with an 

intermediary function , such as third parties, intermediary firms, bridgers, brokers and 

innovation intermediaries (Howell, 2006). Each term stresses a different part of a definition, but 

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 intermediary that 

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). Opinion leadership is often associated 

with the diffusion of innovation spread amongst consumers (Delre 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 processes is largely ignored (Klerkx, Aarts, & Leeuwis, 2010). 

Other literature 

The results relate to the findings of certain studies, but lack 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 Harmancioglu et al. (2009). The choice was made to depart from the literature 

focussing on the diffusion/adoption line of theory. In hindsight the resourceȤbased/contingency 

theory foundation which emphasizes the 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 results. This 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 ways in 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 consumers in decision making as 

described by Sonne and colleagues (2010) fits with the current data. Lastly, the emphasis placed 

on interaction and networks by Tidd, 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-%ȭÓ ÁÒÅ ÍÏÒÅ ×ÉÌÌÉÎÇ ÔÏ ÉÎÖÅÓÔ ÉÎ ÉÎÎÏÖÁÔÉÏÎÓ ÔÈÁÎ ÏÔÈÅÒ ÓÅÃÔÏÒÓȟ ÏÎ ÔÈÅ ÏÔÈÅÒ ÈÁÎÄȟ 

contradicts the interviewees descriptions of the sector as conservative. It might be that the 

perception of the interviewees is not in line with the actual investment behavior, and it would be 

interesting to take a closer look into if and why this is the case (see Future research, section 7.4). 

 With regard to regulations the findings do not relate to the found literature. All 

interviewee comments on the 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 the survey by Jermann and colleagues (2010) which 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 et al., and 

from the interviews in the current research. Rigid structures and negative consumer perceptions 

were only found by the interviews and were not supported by the survey results from Jermann 

et al. 

 Lastly a look is taken at the expectations concerning the actor roles. The original idea 

was that actors have certain expectations of other actors in or around the production chain, with 

regard to whom should be responsible in taking the lead to initiate or facilitate innovations. This 

was not based on existing literature but on the expectations of the testing ground of the 

Province.  Actors made no comments on perceived actor roles or responsibilities and 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 innovating and no accusations were made or 

expectations expressed.  

7.3 Limitations  

As any research this study has some limitations and attention points, which are addressed in this 

section. First the chosen theoretical framework is addressed and then some issues regarding the 

method are touched upon. 

 The design of this research takes Rogers' diffusion of innovation theory as a clear 

starting point. This aids in setting a focus and guiding the data collection, however, relying on 

one theoretical framework inevitably excludes other starting points and possible perspectives. 

By keeping the topic list for the interviews 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 were 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 that the people who refused to participate due to time issues 

could have emphasized issues as time pressure and workload, while this was under emphasized 

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 face-to-

face. In the phone interviews time was generally more limited than in the face-to-face 

encounters, which also affected the varying amount of data collection. 

 Since the interviews were semi-structured, interviewees were able to discuss what they 

felt was important in the context of innovations in the food sector. A 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 both angles, 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 intra-organizational dynamics to be more salient or relevant might be 

because these matters are more visible 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 were expected 

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 on the main elements communication 

channel' and time from Rogers' theory, actor responsibilities and regulations as 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, actor perception of the sector, social media, information overload and 

consumer interest provide interesting topics for further investigation.  

While at first sight the direct costs and benefits seem to be hurting the diffusion of innovation, it 

appears that uncertainty 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 reduce or overcome this uncertainty. In addition, 

the difference between actor perception of the innovativeness (or conservatism) of the food 

sector and the investigated actual innovativeness is remarkable. A focus group addressing this 

discrepancy might provide insight in room for improvement (of the actual innovativeness or the 

image of the sector). 

  A very different topic relates to the role of new media in innovation diffusion. From the 

interviews it appeared that face-to-face communication is by far most beneficial and inspiring, 

while at the same time time-consuming and costly. Social media channels are generally 

described as a medium which has the potential to mediate between these two aspects of face-to-

face communication, however very little was said on the 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 qualitative 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 the overload 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 technologies? Questions 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 lead to 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 Gelderland. 

The promoting and inhibiting factors for technology diffusion found in this research can be used 

to enhance the diffusion process. The promoting factors are; 1. regulations, 2. networks & 

interaction, 3. added value, 4. compatibility with consumer trends and 5. passionate individuals. 

Especially added value, networks and interaction, compatibility with the consumer trends are 

already well accounted for in the case of mild preservation technologies. 

 Clear regulations that allow for fast innovation acceptance 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 enlarged 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 interactions create more chances for productive or creative encounters as 

well as more direct commercial advantages. These networks or encounters can be facilitated by 

governmental structures as well as from corporate initiatives. Examples 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 at meeting people outside 

formal occasions, as excursions to industry related plants or firms, open lectures or seminars, 

cooking courses or other informal gatherings. 

 Added value can 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 must 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 shelf-life 

and thereby increased possibilities for logistics, as well as higher quality products and resulting 

higher prices. For retailers the increased shelf-life means less losses, the improved quality of 

products leads to possibilities for distinctiveness. For consumers the product aspects as clean-

label, better 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 trends is important. In the current market mild 

preservation technologies and resulting products resonate well with consumer trends. Food 

manufactures should make this connection explicit (see appendix E). Similar to the issue of 

added value, each link in the production chain is important. However in this case the emphasis 

should lie on the end-user. 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 actors 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 the passionate and creative individual should be nurtured within 

organizations, allowing space for change. An 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 valuable. Other ideas to 

enhance room for creativity can be by means of informal interaction, shared meals or activities 

can increase informal face-to-face meetings, especially between people from different 

departments or ranks.  

On the other hand the results indicated several barriers to diffusion; 1. regulations, 2. costs, 3. 

uncertainty, 4. negative perceptions and 5. rigid structures. The regulations were already 

addressed in the previous section, suggestions related to the other four barriers will be 

discussed here. 

 With regard to costs a beneficial role can be played by tolling companies which can lower 

the initial investment costs and thereby the risks associated with high investment 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. 

  Uncertainty is inherent to innovation and will always be present, it cannot be eliminated. 

However the paralyzing impact of high uncertainty can be diminished by the availability of a 

sufficient buffer. This allows for the for maneuver ÁÎÄ ȬÂÕÙÓ ÔÉÍÅȭ ÆÏÒ ÉÍÐÒÏÖÅÍÅÎÔÓ ÏÆ ÔÈÅ 

innovation when it reaches the market. 

 Negative consumer perceptions seem to pose a threat only to PEF and not 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 interested in 

technologies. The presentation of the technology or explanations of its effects is considered most 

understandable when presented in a story-like format (see appendix E). In addition it could be 

helpful to create a central trusted source which is available for questions or concerns of 

consumers. In the Dutch context this could be an organization as Het Voedingscentrum. 

  Finally rigid structures which are part of organizational arrangements should be 

carefully balanced, as discussed in the previous section. 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 short term goals and driven individuals with creative ideas. 

8. Conclusion 
The central question of this research is formulated as: What does the innovation diffusion 

process of novel mild preservations technologies as HPP and PEF in the Netherlands look 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 well as the role of the individual. 

These elements were often discussed in respect to their hard, as well as their soft aspects. Each 

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 characterized by a focus on price, and 

in combination with the many interdependencies between actors in the sector this leads to low 
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margins. These low margins increase the stakes, and thereby the risks inherent to innovation. 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 

seems somewhat nuanced since the final purchasing power lies with 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 and routines often formed within companies. Due 

to the low margins, structures and routines within the food sector, companies are often aimed at 

cost-reduction 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 to be 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 perception is taken seriously in the case of technological innovation. 

With the consternation around food 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 themselves for technology or technological details, they are 

interested in the resulting properties. This provides interesting opportunities for further 

research.   
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Appendix A ; General Interview Blueprint  

Theme 

Innovation diffusion process 

Specific topic  

)ÎÎÏÖÁÔÉÏÎ ÁÄÏÐÔÉÏÎ ÐÒÏÃÅÓÓ ÏÆ ȬÎÏÖÅÌȭ ÍÉÌÄ ÐÒÅÓÅÒÖÁÔÉÏÎ ÔÅÃÈÎÏÌÏÇÉÅÓ ÒÅÌÁÔÅÄ ÔÏ ÔÈÅ ÔÅÓÔÉÎÇ 

ground of the Dutch province Gelderland 

Research questions 

Main:  

What does the innovation diffusion process of novel mild preservations technologies as HPP and 

PEF in the Netherlands look 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 to- and communicate with each other?   

4. What factors 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? 

¶ 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 (organizations/bloggers/professionals) 

- Media (popular/trade/social)  

- Knowledge/innovation brokers 

- Research/Knowledge institutions 

Ɇ Objective 2: To find out why the actors mentioned are considered important by the 

interviewees. 

§ Topic 1, important to whom:  

- To interviewee self 

- To organization interviewee 

- To innovation process as a whole 

- To crucial link in the innovation process 

- Etc.  

§ Topic 2, because of what: 



INNOVATING UNDER PRESSURE   64 
 

 

- Regulate demand 

- Have regulatory power 

- Have control  

- Etc.  

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

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

§ Topic 1, perceived innovativeness: 

- Innovator (give examples why) 

- Early adopter/Early majority/Late majority/Laggard  

- Me-ÔÏÏ ÂÕÓÉÎÅÓÓ ɉȬÓÅÃÔÏÒ ÌÁÎÇÕÁÇÅȭɊ 

§ Topic 2, perceived role:  

- Change agent 

- Knowlegde broker 

- Opinion leader 

- Gate keeper (i.e. retail) 

- Create/reinforce rules 

- No role 

- Etc. 

§ Topic 3, actions: (depending on type interviewee) 

 

Ɇ /ÂÊÅÃÔÉÖÅ φ: To find out what roles in the diffusion process are considered important by 

the interviewee. 

§ Topic 1, roles of importance to innovation process: 

- Change agent 

- Knowledge broker 

- Opinion leader 

- Gate keeper 

- Create rules 

- Etc 

 

Á Objective 3: To find out how interviewees position other actors in the innovation 

process. 

§ 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 

§ Topic 3, which actor should do what? 

 

3.How do these actors relate to- and communicate with each other?   

Ɇ /ÂÊÅÃÔÉÖÅ υ: To identify direct or indirect relations between actors. 

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

  -      Producers (manufacturers/tolling/sales)  

- Government/ Regulatory authorities 

- Retail 

- Food manufacturers 

- Consumer (organizations/bloggers/professionals) 

- Media (popular/trade/social)  

- Knowledge/innovation brokers 

- Research/Knowledge institutions 

- Distinguish homophilous and heterophilous interaction 

§ Topic 2, how do they communicate: 

Á Personal communication 

Á E-mail 

Á Telephone 

Á Conferences/ meetings 

Á Mediating organizations/persons 

Á Etc. 

§ Topic 3, type of interaction: 

Á Familiar - Business 

Á Mediated ɀ Direct 

Á Frequent ɀ Infrequent 

Á Friendly - hostile 

Á Etc. 

Ɇ /ÂÊÅÃÔÉÖÅ φ: To find out how actors communicate about innovations. 

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

Á Actively searching - passive 

Á Via personal network 

Á Via business network 

Á Via trade journal/literature  

Á Conferences 

Á Innovation brokers/change agents 

Á Etc.  

§ Topic 2, how does the innovation-decision process take place 

Á Persuasion (- by whom) 
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Á Decision influenced by whom 

Á Etc. 

§ Topic 3, With whom do they communicate about innovations 

Á Colleagues 

Á Competitors 

Á Financial instances 

Á Network organizations 

Á Suppliers 

Á Consumers 

Á Other 

§ Topic 4, how does the actor communicate about innovation to others 

Á Active ɀNot at all 

Á About benefits/drawbacks product 

Á About benefits/drawbacks process 

Á Other 

Ɇ /ÂÊÅÃÔÉÖÅ χȡ Identify preferred communication channels. 

§ Topic 1, to stay up-to-date on innovations: 

Á Interpersonal communication 

Á Mass media (journals etc) 

Á Network events 

Á Social media 

Á Etc. 

§ Topic 2, to obtain relevant knowledge on innovation : 

Á Interpersonal communication 

Á Mass media (journals etc) 

Á Network events 

Á Social media 

Á Etc. Different for consumers 

4. What factors influence the innovation diffusion process? 

¶ Objective 1: To identify factors considered most influential on the process.  

§ Topic 1:  

- Innovation characteristics 

- Promotion/ knowledge availability (time/communication)  

- Company culture (system) 

- Ecosystem dynamics (system/communication) 

- Regulatory framework (system) 

- Etc. 

Ɇ Objective 2: To identify characteristics of the innovation which are of influence. 

§ Topic 1:  

- Relative advantage 

- Compatibility 

- Complexity 

- Trialability  
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- Observability 

Ɇ Objective 3: To identify which characteristics of the social system are of influence. 

§ Topic 1, organizational culture:  

- R&D intensity 

- Design-, Skill-, Technological-, Innovation intensity 

- Company vision 

- Organizational structure 

- Internal communication 

- Learning style  

§ Topic 2, system structure: 

- Regulatory framework  

- Ecosystem dynamics 

- Available & accessible knowledge 

- Etc. 

Ɇ Objective 4: To identify the characteristics communication structure of influence. 

§ Topic 1:  

- Number of interactions 

- Availability of information  

- Access to information 

- Level of trust in other actors  

- Etc. 

§ 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? 

Ɇ Objective 1: To identify the perceived barriers for adopting novel (preservation) 

technologies. 

§ Topic 1:  

- Lack of knowledge 

- Lack demand 

- Costs 

- Organizational culture 

- Unfavourable innovation characteristics 

- Ecosystem dynamics 

- Etc. 

Ɇ Objective 2: To identify the possible promoters for adoption according to the actors. 
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§ 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 testing 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 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 sample (Boeije, 't Hart, & Hox, 2009).  

Main barriers  

Possible barriers for data collection with semi-structured 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 will 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 organization might have very different ideas about innovation 

processes. It is important to take this into account. 

Interviewer Introduction  

(in Dutch)  

Mijn naam is Maaike Spuij. Ik studeer Applied Communication Sciences aan Wageningen 

University. Momenteel schrijf ik mijn Master thesis over het innovatie proces van milde 

conserveringstechnologieën als HPP en PEF. Ik schrijf deze thesis in het kader van de Proeftuin 

Milde Conserveringstechnologieën van de provincie Gelderland. Het doel is om het innovatie 

proces van deze technologieën 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 conserveringstechnologieën en het innovatie proces daar 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 kunnen in 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, in 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 questions printed in bold are topics which are explicitly 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 and what 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 thesis 

- 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 confidentially, 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 each other 

§ 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/Knowledge institutions  

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 relate 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? 

- Current knowledge on (mild preservation) innovation 

- Information seeking behaviour 

- Accessibility of information  

- Interest in processing technologies 

- Preferred communication channels 

- Type of information 

- Etc.  

R4: + innovation  

Which factors influence the diffusion of innovation?  

- Who? 

- Which attributes of the innovation? 

§ What do you think about:  

- 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?  

§ What do you think about:  

- Lack of knowledge 

- Lack demand 

- 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 and 
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]. Each of these actors will be 
addressed in this appendix. 
 The actor networks have been made by a thorough analysis of the co-occurrences tables 
'actors x actor:roles' and 'actor:characteristics'. This was supplemented with the most 
outstanding values from a co-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 result section. 
 

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 

ȬÉÍÐÏÒÔÁÎÃÅ ÏÆ ÄÏÉÎÇȭ ÁÎÄ ȬÄÁÒÉÎÇȭȟ ×ÈÉÃÈ ÒÅÆÅÒ ÔÏ ÔÈÅ ÅÎÔÒÅÐÒÅÎÅÕÒÉÁÌ ÓÐÉÒÉt needed to engage in 

ÉÎÎÏÖÁÔÉÏÎȢ 4ÈÅ ÁÃÔÏÒ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÉØ ÂÁÒÒÉÅÒÓ ȬÃÏÓÔÓȭȟ ȬÖÅÓÔÅÄ ÉÎÔÅÒÅÓÔÓȭȟ 

ȬÕÎÃÅÒÔÁÉÎÔÙȭ ȟȬ×ÁÉÔ ÆÏÒ ÏÔÈÅÒÓȾÍÅ-ÔÏÏȭȟ ȭÒÅÓÉÓÔÁÎÃÅ ÔÏ ÃÈÁÎÇÅȭȟ ȬÓÔÒÕÃÔÕÒÅÓȭȢ 4ÈÅ ÆÉÒÓÔ ÔÈÒÅÅ ÂÁÒÒÉÅÒÓ 

relate to the costs and investments the manufacturer must make in the face of innovation and 



INNOVATING UNDER PRESSURE   72 
 

 

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 

(ÔÈÅ ÁÃÔÏÒÓ ÉÎ ÏÒÁÎÇÅȟ ÂÌÕÅȟ ÇÒÅÅÎ ÁÔ ÔÈÅ ÂÏÔÔÏÍɊ ÁÎÄ ×ÉÔÈ ÓÅÖÅÒÁÌ ÒÏÌÅÓ ȬÃÒÅÁÔÉÎÇ Á ÓÕÉÔÁÂÌÅ 

ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȟ ȬÔÒÉÇÇÅÒ ÉÎÎÏÖÁÔÉÏÎȭȟ ȬÅÎÓÕÒÉÎÇ ÓÁÆÅÔÙȭȟ ȬÉÎÆÏÒÍÉÎÇ ÔÈÅ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÐÕÌÌÉÎÇ 

ÉÎÎÏÖÁÔÉÏÎȭȢ )ÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ɉ×ÈÉÃÈ ÁÒÅ ÅÌÁÂÏÒÁÔÅÄ Õpon in results section 3.3) 

ÒÅÌÅÖÁÎÔ ÔÏ ÔÈÅ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ÁÒÅ ȬÕÎËÎÏ×Î ÒÉÓËȾÂÅÎÅÆÉÔȭȟ ȬÓÁÆÅÔÙȭȟ ȬÂÒÁÎÄ ÖÓ ÐÒÉÖÁÔÅ ÌÁÂÅÌȭȟ 

ȬÃÏÍÐÁÔÉÂÉÌÉÔÙ ÃÏÎÓÕÍÅÒ ÔÒÅÎÄÓȭȟ ȬÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅȭȢ 7ÉÔÈ ÒÅÇÁÒÄ ÔÏ ÓÏÕÒÃÅÓ ÏÆ ÉÎÎÏÖÁÔÉÏÎ ÔÈÅ 

ȬÉÎÖÅÎÔÏÒȭ ×ÈÉÃÈ ÃÁÎ ÂÅ ÐÁÒÔ ÏÆ Á ÃÏÍÐÁÎÙ ÁÎÄ ȬÎÅÃÅÓÓÉÔÙȭȟ ×ÈÉÃÈ ÒÅÆÅÒÓ ÔÏ ÔÈÅ ÎÅÅÄ ÔÏ ÉÎÎÏÖÁÔÅȟ 

are associated. Issues identified with regard to the structure of the social system with a direct 

ÒÅÌÁÔÉÏÎ ÔÏ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ȬÂÉÇ ÖÓ ÓÔÁÒÔ-ÕÐ ÃÏÍÐÁÎÉÅÓȭȟ ȬÕÎÅÑÕÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȭ ÁÎÄ 

ȬÃÏÍÐÅÔÉÔÉÖÅ ÓÅÃÔÏÒȭȢ  

Food manufacturer as an actor shares the most codes (or issues) with the actor retail. With the 

other actors less codes are shared.  

 

Associations with Actor: Consumer  

The actor Consumer is associated with relatively many characterizÁÔÉÏÎÓ ȬÍÏÓÔ ÐÏ×ÅÒÆÕÌ ÉÎ 

ÃÈÁÉÎȭ ɉ×ÈÉÃÈ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÔÅÅÒÉÎÇ ÉÎÎÏÖÁÔÉÏÎɊȟ ȬÐÕÒÃÈÁÓÉÎÇ ÐÏ×ÅÒȭȟ ȬÁÃÔÏÒ ÉÓ ÉÎÃÁÐÁÂÌÅ ÏÆ 

ËÎÏ×ÉÎÇ ×ÈÁÔ ÉÔ ×ÁÎÔÓȭ ÁÎÄ ȭ ÉÎÔÅÒÅÓÔÅÄ ÉÎ ÐÒÏÐÅÒÔÉÅÓ ÏÖÅÒ ÔÅÃÈÎÏÌÏÇÙȭȢ 4ÈÅ ÃÈÁÒÁÃÔÅÒÉÚÁÔÉÏÎÓ 

ȬÒÅÐÒÅÓÅÎÔÉÎÇ ÔÈÅ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÎÏÔ ÒÅÐÒÅÓÅÎÔÉÎÇ ÔÈÅ ÃÏÎÓÕÍÅÒȭ ÁÒÅ ÍÏÒÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ 

retail, but naturally have a connection with the consumer. The consumer is only associated with 

ÔÈÅ ÒÏÌÅ ȬÐÕÌÌ ÉÎÎÏÖÁÔÉÏÎȭȢ /ÔÈÅÒ ÉÓÓÕÅÓ ÔÈÁÔ ÁÒÅ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÃÏÎÓÕÍÅÒÓ ÁÒÅ ȬÁÕÄÉÅÎÃÅ 

ÓÅÇÍÅÎÔÁÔÉÏÎȭȟ ȬÃÏÍÍÕÎÉÃÁÔÉÏÎȡ ÉÎÆÏÒÍÉÎÇ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÓÏÃÉÁÌ ÔÒÅÎÄÓȭȢ ! ÐÒÏÍÏÔÏÒ ÉÓ ÔÈÅ 

ȬÁÃÔÉÖÁÔÉÏÎ ÏÆ ÔÈÅ ÌÁÔÅÎÔ ÃÏÎÓÕÍÅÒ ÄÅÍÁÎÄȭȟ ȬÌÉÎËÉÎÇ ÔÏ ÔÈÅ ÓÏÃÉÁÌ ÔÒÅÎÄÓ ÇÅÎÅÒÁÔÅÄȾÆÏÌÌÏ×ÅÄ ÂÙ 

ÃÏÎÓÕÍÅÒÓȭȢ "ÁÒÒÉÅÒÓ ÁÒÅ ȬÅØÐÌÁÉÎ ÔÏ ÃÏÎÓÕÍÅÒÓȭ ÁÎÄ ȬÃÏÎÓÕÍÅÒ ÐÅÒÃÅÐÔÉÏÎȭȢ )ÎÎÏÖÁÔÉÏÎ 

charÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÉÍÐÏÒÔÁÎÃÅ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ ÔÈÅ ÃÏÎÓÕÍÅÒ ÁÒÅ ȬÃÏÍÐÌÅØÉÔÙȭȟ ȬÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅȭ 

ÁÎÄ ȬÕÎÆÁÍÉÌÉÁÒÉÔÙȭȢ  

7ÉÔÈ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒ ÔÈÉÓ ÁÃÔÏÒ ÏÎÌÙ ÓÈÁÒÅÓ ȬÓÏÃÉÁÌ ÔÒÅÎÄÓȭȟ ȬÐÕÌÌÉÎÇ ÉÎÎÏÖÁÔÉÏÎȭ ÁÎÄ ȬÉÎÆÏÒÍÉÎÇ 
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ÃÏÎÓÕÍÅÒȭȢ -ÏÓÔ ÃÏÎÎÅÃÔÉÏÎÓ ÁÒÅ ÓÈÁÒÅÄ ×ÉÔh retail (see retail). Nothing is shared with 

Government or Knowledge institutes whom are situated at the other side of the production 

chain.   

Associations with Actor: Retail  

Retail has relatively many associations. Characteristics mentioned in relation ÔÏ ÒÅÔÁÉÌ ÁÒÅ ȬÍÏÓÔ 

ÐÏ×ÅÒÆÕÌ ÉÎ ÃÈÁÉÎȟ ×ÈÉÃÈ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÓÔÅÅÒÉÎÇ ÉÎÎÏÖÁÔÉÏÎȟ ȬÇÁÔÅ ËÅÅÐÅÒ ÉÎÎÏÖÁÔÉÏÎÓȭȟ 

ȬÒÅÐÒÅÓÅÎÔÉÎÇ ÃÏÎÓÕÍÅÒȭȟ ȬÎÏÔ ÒÅÐÒÅÓÅÎÔÉÎÇ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÉÎÔÅÒÅÓÔÅÄ ÉÎ ÐÒÏÐÅÒÔÉÅÓ ÏÖÅÒ 

ÔÅÃÈÎÏÌÏÇÙȭȢ  2ÅÔÁÉÌ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ ÒÏÌÅÓ ȬÄÉÓÔÒÉÂÕÔÉÏÎȭȟ ȬÉÎÆÏÒÍÉÎÇ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÐÕÌÌ 

ÉÎÎÏÖÁÔÉÏÎȭȢ "ÁÒÒÉÅÒÓ ÎÁÍÅÄ ÁÒÅ Ȭ×ÁÉÔ ÆÏÒ ÏÔÈÅÒÓȾÍÅ-ÔÏÏȭ ÁÎÄ ȬÃÏÓÔÓȭȢ )ÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ 

ÒÅÌÅÖÁÎÔ ÔÏ ÒÅÔÁÉÌ ÁÒÅ ȬÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅȭ ÁÎÄ ȬÂÒÁÎÄ ÖÓ ÐÒÉÖÁÔÅ ÌÁÂÅÌȭȢ /ÖÅÒÁÒÃÈÉÎÇ ÉÓÓÕÅÓ 

associated with retail arÅ ȬÃÏÍÐÅÔÉÔÉÏÎ ÍÏÄÅÌ ÎÅÇÁÔÉÖÅȭȟ ȬÕÎÅÑÕÁÌ ÐÏ×ÅÒ ÄÉÓÔÒÉÂÕÔÉÏÎȭȟ ȬÓÏÃÉÁÌ 

ÔÒÅÎÄÓȭ ÁÎÄ ȬÌÉÆÅ ÃÙÃÌÅ ÓÔÁÇÅÓȭȢ  

2ÅÔÁÉÌ ÁÎÄ #ÏÎÓÕÍÅÒ ÓÈÁÒÅȡ ȬÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȡ ÍÏÓÔ ÐÏ×ÅÒÆÕÌ ÉÎ ÃÈÁÉÎȭȟ ȬÓÔÅÅÒÉÎÇ ÉÎÎÏÖÁÔÉÏÎȭȟ 

ȬÉÎÔÅÒÅÓÔÅÄ ÉÎ ÐÒÏÐÅÒÔÉÅÓ ÎÏÔ ÔÅÃÈÎÏÌÏÇÙȭ ÁÎÄ ȬÒÅÐÒÅÓÅÎÔÉÎÇ ÁÎÄ ÎÏÔ ÒÅÐÒÅÓÅÎÔÉÎÇ ÔÈÅ ÃÏÎÓÕÍÅÒȭȢ 

4ÈÅ ÆÏÃÕÓ ÉÓ ÏÎ ÄÉÆÆÅÒÅÎÔ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ɉÅØÃÅÐÔ ÒÅÌÁÔÉÖÅ ÁÄÖÁÎÔÁÇÅɊȢ "ÏÔÈ ȬÐÕÌÌ 

ÉÎÎÏÖÁÔÉÏÎȭ ÁÎÄ ÈÁÖÅ Á ÃÏÎÎÅÃÔÉÏÎ ×ÉÔÈ ȬÓÏÃÉÁÌ ÔÒÅÎÄÓȭȢ 2ÅÔÁÉÌ ÁÌÓÏ ÃÏÒÒÅÓÐÏÎÄÓ ×ÉÔÈ ȬÉÎÆÏÒÍÉÎÇ 

ÔÈÅ ÃÏÎÓÕÍÅÒȭȢ 7ÉÔÈ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ÒÅÔÁÉÌ ÓÈÁÒÅÓ ÍÁÎÙ ÃÏÎÎÅÃÔÉÏÎÓȢ &ÏÒ ÂÁÒÒÉÅÒÓȡ ȬÃÏÓÔÓȭ 

ÁÎÄȬ×ÁÉÔ ÆÏÒ ÏÔÈÅÒÓȾÍÅ-ÔÏÏȭȟ ÆÏÒ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓȡ ȬÂÒÁÎÄ ÖÓ ÐÒÉÖÁÔÅ ÌÁÂÅÌÓȭȟ ȬÓÏÃÉÁÌ 

ÔÒÅÎÄÓȭȢ )Î ÒÅÌÁÔÉÏÎ ÔÏ ÓÙÓÔÅÍ ÓÔÒÕÃÔÕÒÅÓȡȭ ÕÎÅÑÕÁÌ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÐÏ×ÅÒȭ ÁÎÄ ȬÃÏÍÐÅÔÉÔÉÏÎ ÍÏÄÅÌ 

ÎÅÇÁÔÉÖÅȭ ÁÎÄ ÔÈÅ ÒÏÌÅÓȡ ȬÉÎÆÏÒÍÉÎÇ ÃÏÎÓÕÍÅÒȭ ÁÎÄ ȬÐÕÌÌ ÉÎÎÏÖÁÔÉÏÎȭȢ .Ï ÃÏÎÎÅÃÔÉÏÎÓ ×ÅÒÅ ÓÈÁÒÅÄ 

with Knowledge institutes and Government.  
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Associations with Actor: Knowledge institute  

Knowledge institute is not associated with any characteristics. It is associated with two roles 

ȬÅÎÓÕÒÉÎÇ ÓÁÆÅÔÙȭ ÁÎÄ ȬÃÒÅÁÔÉÎÇ Á ÓÕÉÔÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȢ )Î ÒÅÌÁÔÉÏÎ ÔÏ ÃÏÍÍÕÎÉÃÁÔÉÏÎ ÉÔ ÉÓ 

ÍÅÎÔÉÏÎÅÄ ÉÎ ÃÏÍÂÉÎÁÔÉÏÎ ×ÉÔÈ ȬÔÒÕÓÔȭ ÁÎÄ ȬËÎÏ×ÌÅÄÇÅ ÓÈÁÒÉÎÇȭȢ +ÎÏ×ÌÅÄÇÅ ÉÎÓÔÉÔÕÔÅÓ ÁÒÅ 

logically associated with early stages of ÉÎÎÏÖÁÔÉÏÎ ȬÐÈÁÓÅ ÆÉÒÓÔ ÉÄÅÁȭȟ ȬÐÈÁÓÅ ÔÅÓÔÉÎÇȭ ÁÎÄ ȬÔÉÍÅ ÌÉÆÅ 

ÃÙÃÌÅȭȢ ! ÒÅÌÅÖÁÎÔ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÉÓ ȬÓÁÆÅÔÙȭȟ ÁÎ ÁÓÓÏÃÉÁÔÅÄ ÉÓÓÕÅÓ ÉÓ ȬÉÎÄÅÐÅÎÄÅÎÃÅȭȢ 

 +ÎÏ×ÌÅÄÇÅ ÉÎÓÔÉÔÕÔÅ ÈÁÒÅÓ ÁÓÓÏÃÉÁÔÉÏÎÓ ×ÉÔÈ ÇÏÖÅÒÎÍÅÎÔ ȬÉÎÄÅÐÅÎÄÅÎÃÅȭȟ ȬÔÒÕÓÔȭȟ ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ 

ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ȬÓÁÆÅÔÙȭȟ ÔÈÅ ÒÏÌÅÓ ȬÅÎÓÕÒÅ ÓÁÆÅÔÙȭ ÁÎÄ ȬÃÒÅÁÔÅ ÓÕÉÔÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȢ 7ÉÔÈ ÆÏÏÄ 

manufacturers ÉÔ ÓÈÁÒÅÓ ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ȬÓÁÆÅÔÙȭȟ ÔÈÅ ÒÏÌÅÓ ȬÅÎÓÕÒÅ ÓÁÆÅÔÙ Ȭ ÁÎÄ 

ȬÃÒÅÁÔÅ ÓÕÉÔÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȢ .Ï ÃÏÎÎÅÃÔÉÏÎÓ ÁÒÅ Óhared with retail and consumer. 
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Associations with Actor: Government  

4ÈÅ ÇÏÖÅÒÎÍÅÎÔ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÒÅÌÁÔÉÖÅÌÙ ÍÁÎÙ ÒÏÌÅÓ ȬÅÎÆÏÒÃÅÍÅÎÔ ÏÆ ÒÅÇÕÌÁÔÉÏÎȭȟ ȬÃÈÁÎÇÅ 

ÁÇÅÎÔȭȟ ȬÃÒÅÁÔÉÎÇ Á ÓÕÉÔÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȟ ȬÒÉÓË ÃÏÍÍÕÎÉÃÁÔÉÏÎȭ ÁÎÄ ȬÅÎÓÕÒÉÎÇ ÓÁÆÅÔÙȭȢ The 

ÏÎÌÙ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÉÓ ȬÅÎÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎȭȢ ! ÂÁÒÒÉÅÒ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÇÏÖÅÒÎÍÅÎÔ ÉÓ ȬÓÔÒÉÃÔ 

ÒÅÇÕÌÁÔÉÏÎÓȭȟ ×ÈÉÃÈ ÉÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ȬÒÅÇÕÌÁÔÉÏÎÓ ÌÁÇÇÉÎÇ ÂÅÈÉÎÄ ÉÎÎÏÖÁÔÉÏÎȭȟ ÔÈÅ Ȭ.ÏÖÅÌ &ÏÏÄ 

2ÅÇÕÌÁÔÉÏÎȭ ÁÎÄ ÔÈÅ ×ÈÏÌÅ ÓÙÓÔÅÍ ÓÔÒÕÃÔÕÒÅ ÏÆ ȬÓÔÒÉÃÔ ÒÅÇÕÌÁÔÉÏÎÓȭȢ )ÓÓÕÅÓ ÓÔÁÎÄÉÎÇ ÁÐÁÒÔ ×ÈÉÃÈ 

ÁÒÅ ÁÓÓÏÃÉÁÔÅÄ ÁÒÅ ȬÔÒÕÓÔȭ ÁÎÄ ȬÉÎÄÅÐÅÎÄÅÎÃÅȭȢ !Î ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ÒÅÌÅÖÁÎÔ ÔÏ 

ÇÏÖÅÒÎÍÅÎÔ ÉÓ ȬÓÁÆÅÔÙȭȢ  

7ÉÔÈ ÆÏÏÄ ÍÁÎÕÆÁÃÔÕÒÅÒÓ ÓÈÁÒÅÓ ÃÏÎÎÅÃÔÉÏÎÓ ÁÒÅ ÔÈÅ ÒÏÌÅÓ ȬÅÎÓÕÒÅ ÓÁÆÅÔÙȭȟ ȬÃÒÅÁÔÅ Á ÓÕÉÔÁÂÌÅ 

innovation climatÅȭ ÁÎÄ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ȬÓÁÆÅÔÙȭȢ 7ÉÔÈ ËÎÏ×ÌÅÄÇÅ ÉÎÓÔÉÔÕÔÅÓ 

ȬÉÎÄÅÐÅÎÄÅÎÃÅȭȟ ȬÔÒÕÓÔȭȟ ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃ ȬÓÁÆÅÔÙȭȟ ÔÈÅ ÒÏÌÅÓ ȬÅÎÓÕÒÅ ÓÁÆÅÔÙȭ ÁÎÄ ȬÃÒÅÁÔÅ 

ÓÕÉÔÁÂÌÅ ÉÎÎÏÖÁÔÉÏÎ ÃÌÉÍÁÔÅȭȢ 7ÉÔÈ ÒÅÔÁÉÌ ÁÎÄ ÃÏÎÓÕÍÅÒ ÎÏ ÃÏÎÎÅÃÔÉÏÎÓ ÁÒÅ ÓÈÁÒÅÄȢ 

 










