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1. Introduction 

 

From a business perspective, innovation is commonly considered as an essential element of 

competition between companies, and innovation expenditure is usually considered as the main 

indicator of the innovative effort of a company. Data on the food and drink industry indicate 

that with its 956.2 billion euro turnover and 4.1 million people employed in 274,000 

companies, this is the largest manufacturing sector (16%) in the European Union (EU) 

(CIAA, 2012); despite the current economic downturn, this sector remains an essential pillar 

of the EU economy. However, the intensity of research and development (R&D) within the 

food business has always been relatively low. According to the European Commission (2012), 

innovation growth in the food industry in 2011 was 1.9%, which was low considering the EU 

average (6.1%), and both the level and the rate of investment in R&D by the food sector have 

been relatively stable at this level. Patent applications are another indicator of innovation at 

the company level: only 2% of all patents submitted in the manufacturing industry in the EU 

were attributable to the food sector in 2011 (CIAA, 2012).  

In the marketing literature, innovation is regarded as a broad process that aims to fulfil 

the customer needs. Innovation adds value to a company, organisation, or society, by 

converting knowledge into new products and services that are designed to satisfy the desires 

of potential consumers. According to Kotler (1994), innovation “refers to any goods, service, 

or idea that is perceived by someone as new. The idea may have a long history, but it is an 

innovation to the person who sees it as new.” It is apparent from this definition that 

innovation does not only deal with a technological change, but it is connected to the context 

and to the different perspectives of the actors involved. As a consequence, innovation can be 

related to a product or to a process, and also to an organisation (Neely and Hii, 1998) when, 

for example, it refers to innovations in the market-orientation skills of a company (Grunert 

and Trail, 1997).  

The distinction between ‘product innovation’ and ‘process innovation’ is somewhat 

fuzzy: a process innovation can lead to a product innovation, and vice versa, and different 

types of innovations do not mutually exclude each other. Also, it is of note that innovation 

goes beyond changes in the physical product; anything new in a product – distribution, price 

or communication – can lead to an innovation, either in a process and/or in a product, or in the 

eyes of one, or more, of the actors in a supply chain.  

Depending on who perceives the newness, we can regard a given product as new or 

not. Newness in the eyes of the producer or the distributor does not necessarily translate into 
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innovation in the eyes of the consumer (Grunert and Trail, 1997). In the food system, for 

example, innovations at the level of the farmer – maybe related to new technology or 

resources used in the field that were not previously available (e.g., a special harvesting 

machine) – or innovations at the level of the distributor – maybe related to new storage 

strategies, or time-saving changes – might not be perceived at the consumer level, unless they 

translates into price reductions or increased value for money.  

The market is affected by consumer distrust in new products and by product failures. 

Failure rates for new products in consumer food markets have been reported to vary a lot, 

ranging from 33% up to 80% (Doan and Chambers, 2012; Ionghen and Meulenberg, 2005). 

Many studies have extensively investigated the reasons for success or failure, across a wide 

range of new products and different industries. The results here have shown that the consumer 

level of acceptance of innovations is only part of the issue. Consumer needs should be taken 

into consideration as a point of departure for an effective new product-development strategy, 

but R&D is only one of the steps that determine whether innovations are successful or not 

(Grunert and Trail, 1997). Extensive knowledge of the marketplace, along with company 

skills and communication in cross-functional teams involved in new product development, 

and as well as communication along the supply chain, are all together the factors that will 

improve the chances of success of innovations (Ionghen and Meulenberg, 2005; Capitanio et 

al., 2009). In particular, from among these strategies, cooperation along the supply chain, 

which has also been referred to as ‘co-innovation’, is an important element of success for 

innovations in the food industry (Omta and Folstar, 2005).  

Fostering innovations in the food system should be profitable at the farm level, to 

produce competitive food products in the market place, as well as producing environmentally 

sustainable and energy-efficient products at the same time (SCAR, 2008). The capacity of a 

company to produce innovations that will be accepted and understood along the supply chain, 

until the final consumer, is of utmost importance. Hence, having a deep understanding of the 

levels of acceptance of innovations along the supply chain is just as important as 

understanding consumer acceptance. However, to date, most investigations into food 

innovations have been from the consumer side. There is little literature on acceptance of 

innovative technologies and products in the food area along the supply chain, compared to the 

literature on examining consumer acceptance of food innovations (Ronteltalp et al., 2006). 

The present study investigates the role of innovation in organic and low-input dairy 

supply chains as an instrument to improve the competitiveness of the dairy system. The 

purpose is to contribute to the understanding of the expectations of organic and low-input 
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dairy supply-chain members in relation to innovations along the whole supply chain that 

enhance the sustainability of the farming systems.  

The European dairy industry, with a turnover of 53 billions euros in 2011, of which  

8,1 billion exported (DG Agri, 2012), contributes to 14% of total agricultural production 

(Marquer, 2013). Despite some country differences the milk production of the 28 EU Member 

States has been increasing over the last decade, making the EU one of the world’s leading 

milk producers. According to Eurostat, the EU milk production in the year 2012 was 

forecasted to exceed 157 billion tons from over 23.1 million heads.  

Nevertheless, the European milk system, operating within the framework of milk 

quotas – set to address the issue of surplus production since 1984 but to be abandoned in 

April 2015 – is going to face new challenges. Dairy supply chain members are going to 

operate in a rapidly changing environment; increased competition on world markets, but also 

the need for a sustainable development of the European milk sector, as contributor to the total 

agricultural product value (economic dimension) and fostering the rural communities 

(territorial dimension) are expected to affect the sector’s competitiveness. This process will 

induce more innovation at both the farm level (e.g., organic milk) and the processing level 

(e.g.: high quality, branding and product innovation) (DG Agri, 2012).  

Supply chain perspectives towards innovations that facilitate the use of breeds and 

feeding strategies to maintain productivity, improve animal health and welfare while meeting 

the market requirement for high quality milk, can be relevant.  

We have applied Q methodology to investigate the perspectives of the supply-chain 

members towards innovations in organic and low-input dairy supply chains. This 

methodology is particularly suited to the study of the subjectivity and attitudes of people 

towards new issues. First, we provide a brief description of Q methodology and of our 

specific application to innovation in dairy systems. The data are then presented and discussed, 

with specific reference to the EU dairy sector. Our conclusions focus on both supply-chain 

member consensus and the differing viewpoints on innovations, to define how more 

sustainable farming systems can be achieved while enhancing the competitiveness of organic 

and low-input dairy systems. 

 

2. Materials and methods 

 

Q methodology was developed in the 1930’s by William Stephenson, one of the most gifted 

students and assistants of Charles Spearman, the ‘inventor’ of factor analysis (Stephenson, 
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1936a, 1936b, 1953; Burt and Stephenson, 1939). Stephenson introduced his new method as a 

means of systematically and holistically identifying types of viewpoints about a topic. 

In the Stephenson approach, we shift from by-variable factor analysis (the standard 

approach, which in Stephenson’s papers was addressed as the ‘R methodology’) to by-person 

factor analysis (Q methodology) (Watts and Stenner, 2012). By inverting the rows and the 

columns of a typical factor analysis, Q methodology moves the focus from variables and 

patterns across variables to the inter-correlations and patterns across individuals (Previte et 

al., 2007). As Q methodology focusses on correlations between individuals (not between 

variables), factor analysis is used to group the people with similar opinions. The strength of Q 

methodology is the chance to use the data according to the groups of people, to suggest 

decisions in different fields (e.g., political, social, environmental). 

Q methodology has traditionally been applied in psychology and medical research 

(McKeown and Thomas, 1988), although it is now used in a broader range of social sciences 

disciplines (Hall, 2008; Barry and Proops, 1999). The application of Q methodology in 

agricultural research is relatively limited to date (Brodt et al., 2006; Davies and Hodge, 2007; 

Eden et al., 2008; Hall, 2008; Kristensen and Enevoldsen, 2008; Fairweather, 2010; 

Kristensen and Jakobsen, 2011; Augustin et al., 2012), although its use is slowly expanding.  

Q methodology was used to identify different farmer goals and management styles 

that characterise different farming approaches (e.g., Environmental Stewards, Production 

Maximizers, and Networking Entrepreneurs; Brodt et al., 2006) and different environmental 

management styles (e.g., Environmentalists, Progressives, Commodity Conservationists, 

Jeffersonians and Yeomen; Davies and Hodge, 2007). It has also been used to identify the 

attitudes of farmers towards genetically modified (GM) crops (e.g., pro GM, uncertain 

position, or a fatalistic attitude towards the adoption and impact of GM technology; Hall, 

2008). Fairweather (2010) applied Q methodology to dairy-farming systems in combination 

with a causal mapping technique, to define a new model of socio-ecological dairy systems. 

Relevant Q studies on the dairy sector have also been reported in other studies. Kristensen and 

Enevoldsen (2008) explored farmer expectations in relation to participation in a health 

management programme by the describing of four factors: Teamwork, Animal welfare, 

Knowledge dissemination and Production. Then Kristensen and Jakobsen (2011) investigated 

the perception of risk of disease and the importance of biosecurity for dairy farmers. Augustin 

et al. (2012) described the contribution of the dairy industry to global food security, 

highlighting the importance of an integrated approach across the whole supply chain, to 

improve the sustainability of the dairy industry.  
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 Kramer et al. (2003), applying Q methodology to investigate different perspectives of 

dairy producers non-participating to a dairy herd improvement project, identified four 

different viewpoints sometimes critical for program improvement: productive efficiency; 

unaware producers; economic resources; social pressures. 

Few studies adopted Q methodology as a means to identify and understand the 

viewpoints of different group of individuals. Group comparisons, that is studies showing the 

same Q sample to different group of people (different P set), are usually studied when several 

countries are involved and previous knowledge of the country – cultural and linguistic – 

differences is relevant in the concourse preparation (Brown and Feist, 1992; Rhoads & 

Brown, 2002; Webler & Tuler, 2006; Courtois et al., 2013). Even fewer Q studies compare 

groups of people with different cultural background in a specific topic (e.g. consumers and 

producers like in the present study): Deignan (2009) compares students and teachers 

perspectives on the same educational programme, while Deignan (2012) compares viewpoints 

of North-England university students with dyslexia and their specialist dyslexia support staff 

in a context of a policy change in relation to dyslexia support. Finally, Donaldson et al. 

(2010), in their yet unpublished study, compare views of different groups in different 

countries in the context of a healthcare EU project 

 

2.1. Procedure 

Q methodology consists of five steps (McKeown and Thomas, 1988): construction of the 

concourse, development of the Q sample, selection of the P set, Q sorting, and Q factor 

analysis1.  

As the aim of our study was to investigate the perception of dairy supply-chain 

members in relation to innovations in farming practices relating to the organic and low-input 

dairy supply chains, we started with the construction of the concourse. In Q methodology, the 

concourse refers to, “the flow of communicability surrounding any topic” (Brown, 1993), 

which is represented by a collection of all of the possible statements that respondents might 

make about the subject at hand (Van Exel, 2005). In other words, the concourse should 

include all of the existing materials around the topic under investigation. In the present study, 

the concourse included all of the materials on innovation uptake across the broad range of 

dairy-farming systems. The concourse was constructed by combining materials obtained from 

previous studies on innovations in the dairy-farming system with the answers derived from a 

 
1 For further details on the Q methodology, see Brown (1980). 
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questionnaire sent by email to the Sustainable Organic and Low-Input Dairying (SOLID) 

European project partners – including the small and medium enterprises and the academic 

partners – and policy stakeholders in organic and low-input dairying. The questionnaire was 

designed to collect data on the innovations in farming/ supply-chain practices that the subjects 

would like to see for the organic dairy sector in their country, and those they would like to see 

for their own organic business or for those that they represent. 

The concourse consisted of over 200 statements. To reduce these to a manageable 

number that could be presented and ranked by the respondents, a subset of statements was 

drawn from the concourse, which formed the so called Q sample. This is a crucial step in the 

procedure. To make these statements fully representative of the concourse, the Fisher 

experimental design principles were applied, as suggested by Brown (1970, 1993). By 

applying this approach, a large number of potential statements can be grouped into theoretical 

categories. These categories can usually be created via a deductive approach, which is based 

on a-priori hypothetical or theoretical concepts (as in Dryzek and Berejikian, 1993), or an 

inductive approach (e.g., Glaser and Strauss, 1967), where the categories emerge from 

patterns that are observed during the collection of the statements (McKeown and Thomas, 

1988). In the present study, a deductive factorial design was used. Through this approach, two 

dimensions were defined that were grounded on the key areas of interest of research into 

organic and low-input dairy farming systems; Breeds, Feeds and Management practices. The 

conventional dairying category was added for completeness and benchmarking, although it 

was not immediately relevant for the present study. The structured matrix for the sampling of 

the statements is reported in Table 1 (McKeown and Thomas, 1988). The 200 statements 

were reduced to a Q sample of 34 statements (the Q set), each of which should be included in 

only one of the matrix categories (Watts and Stenner, 2012). Each matrix cell contained an 

unequal number of statements, to guarantee coverage of the original concourse population. 

All of the statements were randomly numbered and printed onto separate cards.  

The number of respondents is referred to as the P set. A Q methodological study 

requires only a limited number of respondents: “all that is required are enough subjects to 

establish the existence of a factor for purposes of comparing one factor with another” (Brown 

1980). This is why the representativeness of the sample, as well as the number of the 

respondents, is of minimum importance compared to the breadth and diversity of the 

perspectives included in the participant sample (Brown, 1996). The P set was not random. It 

was a structured sample of respondents who were theoretically relevant to the problem under 

consideration (Van Exel, 2005). A P set will usually range from 20 to 50 respondents. 
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The fourth step is the Q sorting (Brown, 1993). During the Q sorting process, the 

participants are usually forced to rank a set of items in a predetermined quasi-normal 

distribution (Figure 1), according to a specific condition of the instructions (e.g., from 

disagree [-4] to agree [+4]). The kurtosis of this distribution is set according to the researcher 

a priori knowledge or hypotheses about the controversiality of the topic (Van Exel, 2005): 

since in our case the knowledge of the respondents about innovations in the dairy systems was 

expected to be low, the distribution was steep, to leave more room for ambiguity, 

indecisiveness or error in the middle of the distribution. The participants in the survey were 

asked to read the cards and to divide them into three groups: the statements they most like, the 

statements they least like; and the statements that they felt neutral about. They were then 

asked to sort the 34 statements from ‘least like’ (+1) to ‘most like’ (+9).  A positive linear 

scale, instead of the traditional bi-polar scale, was used to facilitate the Q sorting exercise. 

The neutral point was set at 5 in the central point of the distribution. This peculiar scale was 

used since  - in a pilot exercise - the participants voiced out their difficulties if they were 

forced to allocate a negative ranking to an innovation. They had to rank the statements in 

terms of which kind of innovation would be their best choice in organic and low-input dairy 

farming. By cross-comparing and placing the statements in the score sheet, each respondent 

had the opportunity to reveal their own patterns of subjectivity. At the end of the Q sorting, 

personal interviews or group discussions were used to allow participants to explain their 

points of view, especially for the statements at the ends of the scale, as those that they had 

scored as +1 and +9. 

Once all of the participants had completed the matrix of cross-correlations between all 

of the Q sorts, the data were factor analysed to identify patterns across individuals (Previte et 

al., 2007; Barry and Proops, 1999). Usually, most of the Q sorts produce less than three 

factors that can explain the majority of the variance. Each factor extracted describes a specific 

point of view relating to the topic under investigation, and each factor loading gives the extent 

to which a participant agrees or disagrees with any particular factor. According to the 

methodology, respondents who have sorted the statements in similar ways usually have 

loading on the same factor.  

 

2.2. Data collection and sampling 

After a pilot study held in Aberystwyth in December 2011, we refined the statements included 

in the final Q sample and their actual wording. Due to the trans-national nature of this study, 

the concourse and the final Q sample were developed in English. Each statement was 
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translated and back translated, from English to the national languages of the countries 

involved in the survey (Finland, Belgium, Italy, the United Kingdom), to test the 

comprehension of the statements in a way that was understandable in any cultural context 

(Brisling, 1970). The pilot study aim was twofold: it allowed checking the consistency of the 

Q sample – out of the concourse gathered through a diversity of sources –, but also solving 

problems of comprehension out of the target population. To tackle the issue of different 

‘social’ languages between consumers, farmers and retailers/processors, following Deignan 

(2012), we allowed for heteroglossia and the plural nature of subjectivity by wording 

statements in the least (technically) complex language: that of consumers, to be sure that 

understanding was not biasing values and viewpoints. 

The fieldwork started in March 2012 and ended in July 2012. Focus group sessions 

and one-to-one interviews were organised in each country to collect the individual data on the 

Q sorts and then to discuss the participant choices. Each respondent elaborated their own a Q 

sort that reflects their specific personal point of view about the topic under investigation.  

The study focused on the understanding of the points of view of three categories of 

dairy supply-chain members: Consumers, Farmers and Retailers & Processors. As the focus 

of Q methodology is on the extent to which the subjects are similar or dissimilar to each other 

rather than on the sample size (Brown, 1991), we planned to analyse the opinions of at least 

five participants in each category in each of the countries involved in the study (Belgium, 

Italy, Finland, the United Kingdom). The study population were dairy farmers (particularly 

those interested in organic and low-input farming) and agricultural supply-chain members 

(including retailers, processors and consumers). The participants were recruited in each 

country. The final P set included 36 ‘Consumers’, 33 ‘Farmers’ and 30 ‘Retailers & 

Processors’ (Table 2).  

 

3. Results 

 

The analysis of the Q sorts was carried out using the PQMethod software (Schmolck, 2002). 

We transformed the original scores (+1 to +9) and used the customary scale from (-4) to (+4) 

to present data of the factor scores (Table 7). A correlation matrix of the Q sorts was built, 

which partitioned the P set into the three categories, as the Consumers, Farmers and Retailers 

& Processors. Then, the Q sorts of each group were factor analysed, using centroid factor 

analysis with varimax rotation (Watts and Stenner, 2012). To extract significant factors, the 

Brown rule was applied (Brown, 1980). The number of factors was determined by selecting 
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the factors with factor loadings – correlations between Q sorts – that were statistically 

significant at the 0.01 level; i.e., those exceeding ±0.44 (±2.58 × standard error [SE]; with SE 

= 1/√ (number of statements)). The rotated factor loadings for each of the three supply-chain 

groups, which explain the degree of correlation of each respondent with each Q sort, are 

shown in Table 3, Table 4 and Table 5. Therefore, only the first two factors were selected for 

each category; this solution accounted for most of the total variance (Table 6) for each 

supply-chain level. For the category of Consumers, the two factors accounted for 36 Q sorts 

and 47% of the explained total variance. For the group of Farmers, the two factors accounted 

for 30 Q sorts and 49% of the explained total variance. In the category of Retailers & 

Processors the two factors accounted for 30 Q sorts and 51% of the explained total variance. 

A scree test – plotting of the eigenvalues on a line graph – also confirmed the choice 

for the three categories. In the scree test, the number of factors to extract was selected by 

looking at a sort of ‘elbow’ in the graph, as “the point at which the line changes slope” (Watts 

and Stenner, 2012). Once the two factors were selected, the varimax rotation was used “to 

maximize the amount of study variance explained” (Watts and Stenner, 2012).  

The interpretation of factors proceeded in terms of factor arrays (Addams, 2000): the 

scores obtained for each statement as a sort of weighted average of the scores given to that 

statement by the Q sorts related to that factor (Addams and Proops, 2000). The factor scores 

were automatically calculated by the PQMethod software. The distinguishing statements with 

their factor arrays are shown in Table 7 for each category of respondents (Consumers, 

Farmers, Retailers & Processors).  

The factors are the subjective composite viewpoints that emerged from the participants 

in the Q sorting process. Distinguishing statements outline different attitudes or viewpoints on 

the discourse surrounding the topic being investigated. For each supply chain category, 

distinguishing statements – ranked statistically significantly differently by the factor group – 

and eventually consensus statements i.e., similarly liked or disliked between the 2 factors – 

were identified for understanding the positions represented by the factor groups. 

 

3.1. Consumers 

Animal welfare appeared relevant for both factors, although with differing underlying 

motivations; in the first factor, the focus was on the animal; in the second factor, the quality 

and its effects on human health appeared to be more relevant. Factor 1 explained 27% of the 

study variance and 20 participants were significantly associated with this factor. Factor 2 
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explained 20% of the study variance and 16 participants were significantly associated with 

this second factor. 

 

3.1.1. Factor 1: Natural Animal Health and Welfare Purism 

For this factor, the three top-ranked distinguishing statements show that innovations aimed at 

improvements to animal welfare and health were highly valued. Innovation in animal housing 

was relevant to increased animal welfare (16, +4) 2, together with prolonged maternal feeding 

(12, +4) and innovations that eliminate the use of antibiotics (13, +3). Innovations focused in 

other areas were less interesting.  

The importance of animal welfare, as explained by the participants during the post-sort 

discussions and interviews, was related to ethical reasons. Consumers in this group are 

strongly reluctant for innovation that might have negative impacts on animal welfare or might 

change the ‘rhythms of nature’. Ethical concerns, specifically in relation to standards of 

animal welfare, explain the reason why any chemicals processing should be banned and 

indoor dairy systems should be improved. For example, this factor rejected the innovation of 

improving the digestibility of feeds via physical, chemical, or other processing (32, -3); while 

improving animal welfare in indoor dairy system (34, +3), is a mean to provide the animals in 

organic dairy systems – already free range systems – with higher levels of welfare.  

 

3.1.2. Factor 2: Quality Advocacy 

This factor represents the viewpoint that “we are what we eat”. Therefore, what the cows eat 

will influence the health of the cow and the milk quality. The idea of this factor is that using 

better forage could influence the quality of milk (7, +4). Another relevant innovation for this 

group was related to the use of herbs in pastures with phytotherapeutic properties (6, +4). This 

factor supported improving the milk quality by applying innovations only when they follow 

natural cycles, promote a “natural” feeding, by herbs in pastures, animal health or better use 

of forage. Within this factor there were those Consumers who prefer innovations relating to 

changes and improvements in the use of forage and related to various aspects of the farming 

system. For example, this factor was concerned with the development of soil biodiversity, to 

increase the feed value of forage (4, +3), and was interested in the (quality) benefits of short 

dairy supply chains (31, +3). The possibility of controlling the traceability of milk (14, +2) 

 
2 In the brackets from this point on, there are the number of the statement (in bold) and the factor(s) average Q 

scores (arrays).  
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was also an important aspect. Unless factor one, this factor rejected, with a very negative 

ranking, 100% indoor-housing solutions (34, -3). 

 

3.2. Farmers 

  

Both factors (Table 7) recognized the importance of new solutions for efficient use of home-

grown feed (19, +3, +4). Factor 1 explained 25% of the study variance and 18 participants 

were significantly associated with this factor. Factor 2 explained 24% of the study variance 

and 13 participants were significantly associated with this factor. Three Q-sorts were not 

associated significantly with either factor.  

 

3.2.1. Factor 1: Customer Focus 

This factor appears to involve two different kinds of innovations: those aimed at animal 

welfare (which we know were highly valued by Consumers), and those aimed at increasing 

the services of a dairy supply chain. This factor is certainly concerned about the improved 

efficiency and customer convenience of the short supply chains in the dairy sector (31, +4), 

and favours innovation related to the processing of raw milk in the dairy systems (15, +2). 

Animal welfare was a clear concern (16, +3; 6, +3).  

 

3.2.2. Factor 2: Farm Management 

Factor two highly ranks innovations in feeding and in soil management. More in general, this 

factor supports innovations that can help the organic and low-input ‘farming systems’ in an 

efficient way. As the ‘farm managers’, they are concerned about increasing crop and soil 

management to improve the nitrogen cycle (23, +3), and about developing approaches to 

manage health problems during the transition between gestation and lactation (25, +2). 

According to post-sorts interviews, useful and concrete innovations are highly appreciated 

only if they can reduce production costs. 

 

3.3. Retailers & Processors 

The two factors focuses on distinct innovation areas, but they both show preference for 

animal welfare (16, +3, +2; 13, +2, +1). Factor 1 explained 30% of the study variance and 16 

Q-sorts were significantly associated with this factor. Factor 2 explained 21% of the study 

variance and 14 Q-sorts were significantly associated with this.  
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3.3.1. Factor 1: Low Input Forerun  

The top three top-ranked distinguishing statements in this factor were essentially related to 

innovations connected to a strong interest in ecological and efficiency issues. Developing the 

use of herbs in pastures (6, +4) and prolonging maternal feeding in an efficient way (12, +4) 

were consistent with improving logistics to reduce the carbon footprint (8, +3). Overall this 

group preferred practical innovations that can improve the efficiency of a low-input supply 

chain. 

 

3.3.2. Factor 2: Forage Advocacy 

The Retailers & Processors represented by this factor were highly concerned about forage and 

forage quality (5, +4; 4, +3; 7, +3). This may go together with increasing the use of home-

grown feed (19, +4) and improving on-farm recycling of nitrogen (23, +3). Strangely enough, 

traceability was not their main concern (14, -2). 

 

4. Discussion 

 

These data provide input for further reflection and discussion on innovations in dairy farming. 

The supply-chain members in the four countries investigated did not uniformly perceive the 

acceptability of innovations in the dairy farming system. Consensus across all of the 

participants within the supply chain was mainly on innovations that were deemed not to be 

acceptable in organic and low-input dairy systems. Supply-chain members strongly rejected 

innovations perceived as reducing the quality of agricultural input by including some sort of 

GM organisms or transgenic solution in the farming system. As all of the participants had 

primarily been individuals and dairy consumers before being supply-chain members, they 

negatively evaluated innovations that relate to the application of biotechnology or that can be 

perceived as conflicting with the ‘naturalness’ of the production. This is clearly the case for 

statements no. 18, 26 and 28, which never reached factor scores >-3 in the arrays. As 

highlighted in other studies, when individuals perceive food processing technologies as 

unfamiliar due to the possible presence of unacceptable uncertainty or unknown risks 

(Grunert et al., 2011), related  innovations are rejected or at least considered suspicious.  

Furthermore, rating some rather complex and technical innovations well-known to 

farmers, but somewhat unknown to consumers, accounts for some of the observed variability 

in Q sorts. Even if we accounted for the heteroglossia and used the least technical language, 

some consumers did not have full previous knowledge of all the concepts and innovations 
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presented. Consumers strongly disliked and rejected all innovations related to farming 

practices that moved away from ‘natural’ cycles and organic agriculture (statements no. 26, 

28, 29, 32, 33). 

The consensus on innovations that related to the quality of feed and new forage 

varieties specific for organic and low-input farming was also relatively high across the 

respondent categories, even though the supply-chain members associate these innovations 

with different benefits. Both factors two of the Consumers and the Retailers & Processors 

appeared to give great importance to feed quality – and especially forage – as a means to 

improve milk quality. The viewpoint that the cows (and us) “are what we eat” is apparently 

shared across these two groups. The role of forage quality and composition for improved milk 

quality is known to be highly relevant, and this represents a promising area of research 

(Dewhurst et al., 2006). Nevertheless, on the one hand, the Consumers and Retailers & 

Processors groups assigned great importance to innovations that related to the quality of 

feedstuff, and post-sorting interviews and discussions with the respondents clarified that this 

is positioned in relation to the quality of milk and dairy products. The type of feeding – 

animal-feed composition – and the presence of GM ingredients significantly affected the 

quality that they perceived for the product (Naspetti et al., 2012). On the other hand, farmers 

were centred on the development of new forage varieties and the use of home-grown feed.  

In general, the Q scores did not differ that much across the respondent categories, nor 

between the factors. Near polarisation occurred in only two cases, both of which were related 

to animal welfare. Prolonging maternal feeding (statement no. 12) was seen as highly 

acceptable by both Consumer factors and by factor one of Retailers & Processors, although 

this was highly rejected by the other factor. Farmers were substantially neutral on this matter. 

Contrary with all other factors, only the first Consumer factor – highly concerned with animal 

welfare – deemed innovation in indoor housing (100% housed) for dairy systems as a highly 

acceptable innovation. In general, Consumers – not only for factor one – tended to prefer 

innovations that are aimed at improvements to animal welfare (e.g., maternal feeding, inside 

housing, herbs in pastures) and low levels of interference with any natural process (e.g., 

genetic manipulation, speeding-up of animal maturity). On one side, consumer concern 

regarding food processing in general has increased during the last few years in most European 

countries due to food scares. On the other side, conveying innovations that improve animal 

welfare can be difficult since the consumer perceives them as extrinsic quality cues that are 

not easily verifiable (credence attribute) and the costs associated with them might increase on-

farm production costs. Nevertheless, a trade-off between the farmers and the needs of the 
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consumer is crucial (Olynk and Ortega, 2013). This should consider that the cost price per 

litre of milk at the farmer level in the EU is among the highest in the world due to the costs of 

milk quotas and animal welfare regulations, and the relatively high costs of inputs into the 

dairy-farming system. In the near future, competitors like New Zealand, Australia and South 

American, where the cost are lower, might benefit more from increasing world demand 

(Tacken et al., 2009). 

Even though innovations to improve animal welfare are important to Farmers and 

Retailers & Processors groups, these two groups prefer those innovations that are related to 

feed quality, efficiency and soil management. Especially for Farmers, the feeding quality and 

the efficiency of resources used appeared to be important in the evaluation of innovation 

priorities; they particularly valued those innovations that lead to minimising the use of 

purchased feed through better use of home-grown feed and new forage varieties, and the 

contemporary aims for improvements in the input quality. The post-sorting interviews and 

discussions showed that one group of Farmers (factor two) especially favoured innovations 

relating to sustainability only if they can also improve the economic viability of the farm. 

Organic and low-input dairy systems have received much attention as more sustainable 

methods of farming. There is evidence from the literature that farming and breeding practices 

that maintain the biodiversity are of the utmost importance for food production, health and the 

maintenance of ecosystems (Thrupp, 2000).  

 

5. Conclusions 

 

A wide range of factors influences the decision-making process of supply-chain members, 

and their willingness to make changes and adopt innovations. Economic theory would suggest 

that profit maximisation is the main driver, but other factors have significant roles as well as 

the relative profitability of the new systems, such as: personal attitudes towards the 

environment; social factors and professional relationships; agricultural policy; and the natural 

resources of the farm (Edwards-Jones, 2006). Participatory research processes and 

collaboration along the supply chain will enable all of these drivers to be taken into account 

and will facilitate the adoption of innovations (Naspetti et al., 2011). 

This Q methodology study was aimed at obtaining an understanding of the viewpoints 

of organic and low-input dairy supply-chain members in relation to innovations aiming to 

more sustainable farming systems. According to Brown (1980), a central concept behind Q 

methodology is that there are only a limited number of distinctive viewpoints on any topic. A 
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well-thought-out Q sample and a well-designed Q methodology study that contains a wide 

range of existing opinions on the topic will indeed reveal these viewpoints. Although the 

results of any Q study cannot be enlarged to the population, as they are only related directly to 

the individuals who participate, the wide range of viewpoints included in the present study 

provide a statistically rigorous picture of the possible different supply-chain perspectives in 

the broader population.  

The factors extracted identified synergies between various groups, showing that there 

is a consensus for non-GM solutions (among all of the respondent groups) and that especially 

the consumers and some of the farmers give importance to animal welfare. The efficiency of 

the supply chain and the better use of forage and feed appear to be an important concern, 

especially for farmers, retailers and processors, although forage quality is crucial also for a 

group of the consumers, as a means to improving milk quality. 

These findings can contribute in the identification of pathways of changes and 

valuable opportunities for innovations to be introduced into the dairy system. The European 

dairy industry still accounts for 13% of the total food and drink turnover (CIAA, 2012), but 

this is now facing many challenges. The abolition of milk quotas and full liberalisation will 

affect the dairy industry competitiveness in the near future. The dairy business is still a leader 

in food innovation (7.8% for total food industry: CIAA, 2011), although innovations in dairy 

products have become a necessity now, given the rapidly changing environment in which the 

European agro-food industries operate.  

Our study, based on the voicing of different stakeholders views, supports setting an 

agenda for innovations in the dairy sector, which is based on a relatively wide consensus. In 

other words, as pointed out by Brown and Ungs (1970) this appears to be a case in which 

”situations are more numerous and variable than persons”, since crucial issues such as GMOs 

appear to be unanimously rejected. Further research should confirm these finding in a larger 

group of countries and stakeholders. 

Finally, policy makers consider that the global evolution of market forces at the 

international level, and the European dairy sector reaction to this, will require new policy 

measures stimulating research in new products as well as in milk processing (DG agri, 2012).  

A well-balanced policy should be informed by stakeholders’ views and the logic of 

their respective beliefs. Asymmetries in stakeholders’ power may be modified over time 

through the better identification and pursuit of shared values and goals. Our study shows that 

Q methodology – with its ability to account for heteroglossia in social discourses and to 
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operationalise salient beliefs and attitudes in Q Factors – may help to develop more 

democratic and effective policies, as postulated by Deignan (2012).  
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Table 1. The structured sampling matrix 

 

Dairy farming 

category 
Breeds Feed 

Management practice 

on farm  

and supply chain 

Organic 2 5 5 

Low input 4 3 7 

Conventional 3 3 2 
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Figure 1 Q sorting score sheet  
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Table 2. The P set composition 

 
Country Belgium Italy Finland United Kingdom Total 

Consumers 9 8 9 10 36 

Farmers 5 9 11 8 33 

Retailer/Processor 7 7 8 8 30 

 

Table 3 Rotated factor loadings for Consumers 

No. Q sort ID Q sort F1 F2 

1 1-ITA 0.4141X  0.3285  

2 2-ITA 0.4741  0.6046X 

3 3-ITA 0.2897 0.6952X 
4 4-ITA 0.4683X  0.3790  

5 5-ITA 0.3469     0.6143X 

6 6-ITA 0.6684X 0.3057  
7 7-ITA  0.4771X 0.1602  

8 8-ITA  0.4519X   0.3102  

9 1-BE 0.7657X   0.2327  
10 2-BE 0.6906X  0.3958  

11 3-BE 0.5464X 0.2715  

12 4-BE 0.7634X 0.3105  

13 5-BE 0.5351X 0.2360  
14 6-BE 0.5511X  0.4324  

15 7-BE 0.4120  0.4333X 

16 8-BE 0.6004X  0.1671  
17 9-BE 0.3837 0.6050X 

18 1-FIN 0.4832X 0.4445  

19 2-FIN 0.6889X 0.2005  

20 3-FIN 0.8538X 0.1865 
21 4-FIN 0.7347X 0.2602 

22 5-FIN 0.4173X  -0.3569 

23 6-FIN 0.2104 0.3569X 
24 7-FIN 0.7177X 0.3108 

25 8-FIN 0.7420X 0.2754 

26 9-FIN 0.6617X 0.3565 
27 1-UK 0.3478 0.6674X 

28 2-UK 0.3441 0.5091X 

29 3-UK 0.4335 0.6752X 

30 4-UK 0.0561 0.7462X 
31 5-UK  -0.0533 -0.4403X 

32 6-UK 0.2292 0.6252X 

33 7-UK 0.1455 0.6464X 
34 8-UK 0.3882 0.5025X 

35 9-UK 0.3749  0.4260X 

36 10-UK 0.3976 0.4670X 

%expl. Var. 27 20 
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Table 4 Rotated factor loadings for Farmers 

No. Q sort ID Q sort F1 F2 

1 1-ITA 0.6412X 0.0155 

2 2-ITA 0.6292X 0.1676 
3 3-ITA 0.4669X 0.3882 

4 4-ITA 0.5893X 0.1527 

5 5-ITA -0.1115 0.1766 
6 6-ITA 0.7377X 0.0934 

7 7-ITA 0.5793X 0.3391 

8 8-ITA 0.3311 0.0449 
9 9-ITA 0.5506X 0.5487 

10 1-UK 0.0829 0.2103 

11 2-UK 0.5035X 0.4121 

12 3-UK 0.404 0.4685X 
13 4-UK 0.0036 0.7672X 

14 5-UK 0.4694 0.5982X 

15 6-UK 0.2113 0.7594X 
16 7-UK 0.3031 0.8197X 

17 8-UK 0.3257 0.4215X 

18 1-FIN 0.5348X 0.2981 
19 2-FIN 0.5323 0.6241X 

20 3-FIN 0.4472 0.6496X 

21 4-FIN 0.5895X 0.5449 

22 5-FIN 0.5826 0.5956X 
23 6-FIN 0.5975X 0.3817 

24 7-FIN 0.6489X 0.484 

25 8-FIN 0.3036 0.7778X 
26 9-FIN 0.5577X 0.4439 

27 10-FIN 0.4139 0.5958X 

28 11-FIN 0.4867X 0.4484 

29 1F-BE 0.6464X 0.4761 
30 2F-BE 0.6417X 0.4708 

31 3F-BE 0.3907 0.6802X 

32 4F-BE 0.5418X 0.466 
33 5F-BE 0.6701X 0.3345 

%expl. Var. 25 24 
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Table 5 Rotated factor loadings for Retailers & Processors  

No. Q sort ID Q sort F1 F2 

1 1-ITA 0.7763X 0.257 
2 2-ITA 0.6597X 0.389 

3 3-ITA 0.7712X 0.3352 

4 4-ITA 0.4108 0.4258X 

5 5-ITA 0.7886X 0.2444 
6 6-ITA 0.7773X 0.2601 

7 7-ITA 0.6647X 0.342 

8 1-UK 0.7221X 0.3492 
9 2-UK 0.1552 0.7940X 

10 3-UK 0.2074 0.6131X 

11 4-UK 0.2392 0.4371X 
12 5-UK 0.5723X 0.5611 

13 6-UK 0.3372 0.7733X 

14 7-UK 0.4764X 0.2234 

15 8-UK 0.4755 0.6471X 
16 1-FIN 0.1951 0.5499X 

17 2-FIN 0.7662X 0.1395 

18 3-FIN 0.045 0.6856X 
19 4-FIN 0.3279 0.4740X 

20 5-FIN 0.433 0.4911X 

21 6-FIN 0.5951X 0.0929 
22 7-FIN 0.7083X 0.2267 

23 8-FIN 0.0577 0.4644X 

24 1-BE 0.3907 0.5666X 

25 2-BE 0.6784X 0.3951 
26 3-BE 0.4981X 0.3092 

27 4-BE 0.5579 0.5697X 

28 5-BE 0.6687X 0.1579 
29 6-BE 0.4008 0.5631X 

30 7-BE 0.6899X 0.222 

%expl. Var. 30 21 
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Table 6. The Eigenvalues and variance explained for each category 

 

 Factor arrays 

 
Factor 1 Factor 2 

Consumers 

Eigenvalues 14.4676 2.2626 

% expl. Var. 27 20 

Farmers 

Eigenvalues 14.6533 1.6781 

% expl. Var. 25 24 

Retailers & Processors 

Eigenvalues 13.2399 2.0849 

% expl. Var. 30 21 
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Table 7. Factor arrays 

 

N° Distinguishing Statements Consumers Farmers Retailers & 

Processors 

F1 F2 F1 F2 F1 F2 

1 Improve breed performance in different natural 

environments. 

-1 1 -1 0 -1 1 

2 Identify adapted breeds for organic and low input 

production systems 

2 1 1 1 0 1 

3 Reduce the risk of genetically modified organism 

(GMO) contamination in dairy feed by optimal 

use of protein alternative to soy. 

1 2 1 2 0 2 

4 Develop techniques to improve soil biodiversity to 

increase the feed value of forage. 

1 3 2 4 1 3 

5 Develop new forage varieties specific for organic 

and low-input farming. 

2 2 4 3 0 4 

6 Develop the use of herbs in pastures for their 

phytotherapeutic properties to reduce animal 

health problems. 

2 4 3 0 4 0 

7 Improve milk quality by better use of forage. 0 4 2 3 1 3 

8 Improve the carbon footprint of dairy supply 

chains through improved logistics. 

2 2 0 0 3 1 

9 Develop an efficient network for the selling of 

biogas from livestock manure and slurry. 

0 0 -2 -1 -1 0 

10 Improve storage and processing methods for 

organic food products to maximise their 

nutritional quality. 

-1 1 1 0 1 0 

11 Innovation in automation and robotics in dairy 

management. 

-1 -2 1 -2 -2 0 

12 Increase animal welfare by prolonging maternal 

feeding in an efficient way. 

4 3 0 1 4 -2 

13 Develop organic dairy production systems free of 

antibiotics. 

3 1 2 2 2 1 

14 Innovation in milk analysis to enable traceability 

(e.g., access to pasture, place of rearing, quality of 

feed). 

0 2 -1 -1 1 -2 

15 Innovation in on-farm processing of raw milk. -2 0 2 -2 1 -1 

16 Innovation in housing aimed at improving animal 4 1 3 1 3 2 
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welfare. 

17 Selection of breeds for higher levels of desirable 

fatty acids in milk to produce healthier milk 

products. 

-2 0 0 1 -2 -1 

18 Improve forage quality and yields in low-input 

dairy systems by GM plant breeding techniques. 

-3 -3 -3 -4 -3 -3 

19 Minimise the use of purchased feed through 

efficient use of home-grown feed. 

1 0 3 4 2 4 

20 Develop management systems that reduce the use 

of wormers to control parasites. 

0 0 0 0 0 -2 

21 Improve forage conservation techniques to 

improve feed quality. 

-1 0 0 1 2 2 

22 Develop systems for reducing water and fossil-

fuel consumption on organic and low-input farms. 

3 -1 1 2 3 2 

23 Advances in crop and soil management to 

improve on-farm recycling of nitrogen from slurry 

and manure. 

1 -1 0 3 -1 3 

24 Reduce the nitrogen in slurry and manure through 

better management of the animal diet. 

0 -1 -1 -1 -1 0 

25 Develop approaches to manage health problems 

during the transition between gestation and 

lactation. 

1 -1 -1 2 0 1 

26 Develop designer dairy food from transgenic 

animals. 

-4 -4 -4 -4 -4 -4 

27 Improve the efficiency of reproductive techniques 

acceptable for organic dairying. 

-1 -1 -1 -1 0 -1 

28 Acceleration of genetic selection including 

recombination in vitro (e.g. semen sexing). 

-3 -4 -4 -3 -3 -3 

29 Innovation in dietary supplements to increase milk 

yield and quality. 

-2 -2 -3 0 -2 -2 

30 Develop feed additives to reduce greenhouse gas 

emissions without reducing milk yield or quality. 

-2 -2 -2 -2 -1 -1 

31 Innovative solutions to improve the efficiency and 

customer convenience of short supply chains in 

the dairy sector. 

0 3 4 -1 2 0 

32 Improving the digestibility of feeds via physical, 

chemical or other processing. 

-3 -2 -2 -3 -2 -3 

33 Innovations to speed-up calf development so that 

they can breed earlier. 

-4 -3 -3 -2 -4 -4 

34 Innovation in indoor (100% housed) dairy systems 3 -3 -2 -3 -3 -1 
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to improve animal welfare. 

 


