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Preface 

In September of 2023, I began this Master’s Thesis, as the final dissertation for my Master’s 

study Business Administration, specializing in Entrepreneurship, Innovation & Strategy. For 

this research I partnered with Kramp, Europe’s largest distributor of agricultural parts. 

Through the joint interest in modern technologies used in farming and the curiosity to 

explore the future of farming in Europe, we came up with the following research; 

Determinants of Innovation Adoption in SMEs: An explorative study on dairy farmers in four 

European countries.  

Kramp is serving the agricultural sector in Europe and has a wide distribution and sales 

network. With their help I visited 18 farmers across the Netherlands, Germany, France and 

Poland. During these visits I conducted in-depth interviews combined with a farm tour to 

gather information for my research. This research is for anyone interested in the innovation 

diffusion within the agri-sector and the development of new technologies. 

This thesis could not have been completed without the guidance and help of many people. 

First, I would like to thank my university supervisors, R. Siebelink and E. Hofman for their 

guidance and support in developing the report. I would also like to thank Kramp B.V. and all 

my colleagues who supported me during the research and made the international travels a 

reality! I would also like to thank M. Di Domenico for his guidance and support during the 

research.  

I hope the following pages help Kramp and the wider agri-sector. As new technologies help 

improve farming, this report can help improve the innovation diffusion process in 

understanding the determinants of adoption for a dairy farmer.  

 

Philip Lutke Veldhuis 

Enschede, 17-7-25 

 

“During the preparation of this work, the author(s) used ChatGPT in order to search for 

theories and improve grammar. After using this tool/service, the author(s) reviewed and 

edited the content as needed and take(s) full responsibility for the content of the work.”  
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Abstract 

Technological innovation leads to greater productivity and sustainability; this is especially true 

in European agriculture, yet adoption of innovation in small- to medium-sized dairy farmer 

enterprises remains uneven. To address this gap, this study investigates which configurations 

of determinants motivate or hinder the adoption of Robotic Milking Systems (RMS) by dairy 

farmers in four EU countries (the Netherlands, Germany, France, and Poland). The RMS is used 

because it is a very good example of a high-technology on-farm innovation. In-depth, semi-

structured interviews were conducted with 18 farmers; they were selected for maximum 

variance in herd size, land use, and technological state on the farm. The farmers were 

interviewed about their farm, technology state, and reasoning for adopting or not adopting 

an RMS. The responses were transcribed and scored. For the analysis, fuzzy-set Qualitative 

Comparative Analysis (fsQCA) was used. 

The analysis reveals one dominant configurational pathway to RMS adoption: The self-driven 

pioneer, this farmer type has strong evidence for a personal attitude toward innovation, with 

an above-average farm size and an absence of network externalities (limited reliance on peers 

or suppliers for decision-making). They are pioneering with innovation and not being 

influenced by their peer farmers. They are focused on searching for new technologies without 

the help of others. Two alternative pathways explain the non-adoption: the risk-averse family 

farm with distrust of new technologies and below-average size, big enough for their own 

family, and that is just how they like the farm size. The other configuration is the welfare 

traditionalist, who has an extra focus on animal health management; he/she feels he/she is 

better than the new technologies and trusts in his/her own skills and experience to manage 

the herd and farm. This farm type is, against expectations, also a growing farm with improved 

operations. Build and grow on traditional foundations. 

These findings extend the results of existing acceptance model research (TAM/UTAUT). It 

shows the causal complexity created by the fsQCA analysis and the need for future research 

on innovation adoption with the QCA model. 

For innovation diffusion to spread in the dairy sector, the self-driven pioneer should be left 

alone, as he/she thrives on exploring the new technologies on his/her own. The risk-averse 

family should be aided by the right subsidiary to help incentivize innovation adoption. The 

welfare traditionalist should be reached with better health management innovations, as they 

are traditionally centered and do a good job this way. The technology developers can learn 

from these farmers how to better incorporate animal welfare technologies. 
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Chapter 1, Introduction 

Innovation is a critical enabler of productivity, efficiency, and sustainability across industries, 

including agriculture. In recent decades, the agricultural sector has undergone a significant 

transformation, shifting from labor-intensive methods to increasingly automated and data-

driven processes (O’Grady & O’Hare, 2017). Dairy farming in particular exemplifies this 

evolution, transitioning from traditional hand milking to advanced technologies such as 

robotic milking systems (RMS), precision feeding, and herd management software. These 

innovations not only enhance operational efficiency and productivity but also contribute to 

environmental sustainability and animal welfare (Sumrin et al., 2021; Xie & Huang, 2021). 

For instance, Figure 1 demonstrates how larger farms, which are more likely to adopt such 

technologies, achieve more than twice the productivity per cow compared to smaller 

farms—suggesting the role of economies of scale and technological integration (FADN, 

2024).  

 

Figure 1. Yield of kg milk per cow (FADN, 2024). 

Nowadays, a farmer must make important decisions about the investments made on the farm. 

Most investments are technological advancements for the operation of the farm. For example, 

RMS has been proven to increase milk output on dairy farms. Despite clear productivity and 

sustainability benefits, innovation adoption remains uneven (Marshall, 2009). Potentially 

limiting sector-wide productivity gains and closing the gap between adopters and non-

adopters. Therefore, understanding the determinants influencing the adoption process is 

essential to create a better innovation diffusion in the agricultural sector (O’Grady & O’Hare, 

2017). 

Among the most important constructs related to innovation, there is the one of innovation 

and technology adoption. This is the process of searching, deciding, and integrating new 

technological or innovative developments into the existing current system (Davis, 1993). The 

process of adopting innovation is complex, and it is influenced by many factors, ranging from 

perceived usefulness to ease of use, and in a more detailed look, the size or environment in 

which the organization operates.  
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Research on technology adoption has long been dominated by theoretical models such as the 

widely adopted Technology Acceptance Model (TAM) (Davis, 1986) and its successors. TAM is 

a foundational theory in technology and innovation adoption research. Perceived usefulness 

and ease of use are primary predictors for technology acceptance.  

These models emphasize perceived usefulness and ease of use as key predictors of adoption 

behavior. However, recent reviews highlight a broader array of factors that influence adoption 

decisions, including organizational size, environmental regulation, supplier involvement, and 

rational motivations (Van Oorschot et al., 2018).  

It is unknown why some dairy farmers choose to adopt new technologies such as a milking 

robot, while other farmers don’t. What are the reasons some farmers embrace innovation on 

their farm and see it as an important necessity for growing the business? While other farmers 

feel the new technologies are not of great value at all. Farmers need to take care of the 

animal’s well-being and grow and meet governmental sustainability goals (European Union, 

2020). Innovations can help with that (Frigon et al., 2020), in order to help diffuse innovation 

among dairy farmers (Rogers et al., 2008), understanding the determinants influencing the 

farmers is important. These determinants have been studied extensively in other industries, 

but their role specifically in SMEs within the unique setting of the agricultural sector remains 

underexplored. This knowledge gap is crucial for better understanding the innovation 

adoption process. 

Farming, and in particular dairy farming, appears to be the ideal setting for exploring 

innovation adoption because dairy farmers represent a unique category of decision-makers 

who are both individuals and organizational leaders. Their adoption decisions are influenced 

not only by technical and economic considerations but also by environmental policy, personal 

attitudes, and resource constraints (O’Grady & O’Hare, 2017). 

In this study, many different determinants will be under investigation. It is not known which 

are most influential in the innovation adoption process. It is very likely that not one but 

several determinants together explain the innovation adoption process of a dairy farmer 

(Frambach & Schillewaert, 2002).  

To explore how different determinants influence innovation adoption among dairy farmers, 

this study applies fuzzy-set Qualitative Comparative Analysis (fsQCA). This method makes it 

possible to uncover multiple combinations of conditions (determinants influencing 

innovation adoption), called configurations, that lead to either adoption or non-adoption of 

technologies such as RMS. The QCA analysis is unique in its ability to identify multiple 

combinations of determinants, unlike traditional quantitative methods. Therefore, it is the 

right method for the setting of this research (Ragin, 2008).  

The goal of this research is to investigate the determinants that influence the adoption of 

innovation by small and medium-sized enterprises (SMEs). In particular, this study aims to 

explore the configurations of determinants that show strong evidence in explaining the 

adoption of new innovations in the dairy farming industry.  



Philip Lutke Veldhuis Master Thesis 8 

This study aims to identify the key barriers and enablers of innovation adoption among dairy 

farmers by exploring how organizational and individual determinants influence adoption 

decisions. In doing so, it addresses a gap in the literature, which has predominantly focused 

on high-tech sectors and overlooked the unique characteristics of traditional industries like 

agriculture (Montes de Oca Munguia et al., 2021). 

As mentioned, many determinants can influence the decision-making process of the adoption 

of innovation and technology. In addition to that, firms belonging to more traditional settings 

have been understudied, with most research focusing on more high-tech settings. I aim to fill 

this gap with this thesis. 

Therefore, my research question is: 

What is the combination of determinants that influence dairy farmers’ decisions to 

adopt new technologies, and how do these determinants motivate or hinder the 

adoption process? 

In this project, I focus on dairy farmers as the setting of my research. In Europe, there are over 

9 million dairy farmers supplying milk for milk products worldwide (FADN, 2024). This research 

will focus on four countries in Europe, namely, the Netherlands, Germany, France, and Poland. 

This is a suitable setting for at least three main reasons.  

First, dairy farming across Europe is primarily driven by SMEs, making it a suitable lens for 

understanding broader innovation adoption patterns in the agricultural sector, which is 

resource-constrained (Rizzo et al., 2023). Second, technological advancements in dairy 

farming (such as automated milking systems, precision feeding technologies, and digital herd 

management tools) can lead to substantial gains in productivity, efficiency, and sustainability. 

Yet, adoption rates remain inconsistent. Third, dairy farming is situated at the intersection of 

multiple socio-economic and environmental concerns, including climate change, rural 

development, and food security. As such, it provides an interesting setting to examine how 

technological adoption interacts with both economic motivations and environmental policy. 

This study contributes to the growing body of literature on innovation and innovation 

adoption in small and medium-sized enterprises (SMEs), extending it to the underexplored 

domain of traditional sectors, specifically, dairy farming (Montes de Oca Munguia et al., 2021). 

While established models such as the Technology Acceptance Model (TAM) and Unified 

Theory of Acceptance and Use of Technology (UTAUT) have been widely applied in high-tech 

and service industries, their application in agricultural settings remains limited. This research 

builds on these foundational frameworks and integrates insights from reviews (Van Oorschot 

et al., 2018; Frambach & Schillewaert, 2002) to investigate a broader range of determinants, 

including economic scale, regulatory environment, supplier influence, and individual 

attitudes. 

The academic findings contribute to the policymakers and suppliers of new technologies. By 

identifying specific barriers and motivators, they can better understand and steer the 

innovation diffusion process among dairy farmers. 
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In sum, this study seeks to inform innovation strategies that balance productivity, 

sustainability, and practical feasibility, ultimately contributing to a more resilient and future-

ready agricultural sector. 

In the following chapters, the thesis starts with a theoretical framework that reviews the 

innovation adoption literature, focusing on the most relevant models and determinants. After 

that, the main drivers for innovation and innovation adoption will be discussed, specifically 

tailored to the context of SMEs and dairy farming. The model chapter explains the 

development of the model for this research. The methodology explains the research design, 

explaining how data was analyzed using fsQCA. Then, the main findings of the analysis will be 

presented, showing which combinations of conditions lead to innovation adoption or non-

adoption. Finally, the thesis concludes with a discussion of the results, linking them back to 

theory and practice. 
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Chapter 2, Theoretical Framework 

This chapter is structured in 5 steps. First, section 2.1 defines innovation and explains the type 

of innovation relevant for this study. Second, section 2.2 explains adoption and the five stages 

of innovation adoption. The third step, section 2.3, gives an overview of the history of 

innovation research and how it unfolded into several research streams. The fourth step, 

section 2.4, explains the innovation adoption clusters from Van Oorschot (2018), giving an 

overview of innovation adoption research focused specifically on the adoption differences. 

Finally, section 2.5 dives into the determinants that can influence the innovation adoption, 

concluding with the determinants selected for this study.  

2.1 What is innovation? 
Innovation is defined as “an idea, practice, or object perceived as new by an individual or 

organization and expected to generate added value” (Rogers, 2003, p. 12). In the dairy sector, 

where this study focuses, these innovations can range from automated robotic milking and 

feeding installations to herd management through data analysis. In the domain of innovation 

research, there are several dimensions where innovation can be classified: 

Incremental vs. radical innovation: Incremental innovation implements small refinements 

that improve the performance without disrupting or changing. However, these incremental 

changes can add up to significant improvements. Radical innovation introduces a 

fundamentally new technology, making the older version obsolete. Such leaps cost more 

capital and time and are less often than incremental changes (Dewar & Dutton, 1986).  

Product vs. process innovation: product innovation introduces new or improved products for 

the market. The core of the production process can remain the same, but the value is added 

at the finished product. While the process innovation changes the existing process to increase 

more output or quality, etc., it does not change the product itself. Benefits are therefore more 

focused on labor and energy savings (Utterback & Abernathy, 2018).  

Technical vs. administrative innovation, innovation in core operating technologies versus 

innovation in managerial or social systems. The technical innovation is aimed at the 

operational side of the organization, affecting the technical systems. Technical innovations 

enhance the effectiveness of the organizational performance. Administrative innovation 

affects the social systems of an organization. An organization with a centralized structure has 

a lower impact on administrative innovations (Subramanian & Nilakanta, 1996). 

The introduction of an RMS on a dairy farm changes the production process of collecting the 

milk from a dairy cow. This is a technical subsystem of the farm; it does not change the actual 

product. Therefore, this study focuses on a technical process type of innovation.  

2.2 What is innovation adoption, and what are the stages of adoption? 
Before a certain innovation is implemented in an existing structure, an adoption process 

occurs. The adoption process is a crucial part for anyone invested in an innovation. It can 

dictate a successful innovation adoption or an unsuccessful one. Understanding the adoption 
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process and its determinants influencing the adoption process is crucial for understanding the 

adoption of an RMS on a dairy farm (Rogers et al., 2008).  

The adoption process is not just a single activity; it is a behavioral process that can be 

segmented into different stages. There are several streams of research discussing those 

stages. However, the best known are the five sequential stages (Rogers, 2003):  

1. Knowledge, become aware of the innovation’s existence. 

2. Persuasion, form an attitude about the innovation. 

3. Decision, reject or accept the innovation. 

4. Implementation, put the innovation into use.  

5. Confirmation, look for confirmation and expand the innovation.  

Earlier work from Holbek groups the first three stages into the initiation stage and the last two 

as the implementation stage (Holbek J, 1973). In the initiation stage, the individual or 

organization becomes aware of the innovation or technology. During this stage an attitude 

towards the technology is being developed. This stage is important for deciding whether to 

adopt the new technology or not. Evaluation, awareness, and consideration are important 

during this stage. The implementation stage follows when the decision to adopt the 

innovation is made; a successful integration and use of the innovation marks a positive end 

for the adoption process. 

To elaborate on this even further, Frambach and Schillewaert (2002) make the distinction 

between organizational innovation adoption and individual innovation adoption. 

Recognizing different streams of research from individual acceptance and a corporate 

setting, focusing on the organization as a whole instead of the individual.  

Understanding the phases of adoption is important for this study. As this study will focus on 

the determinants influencing the innovation adoption. 
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2.3 The history of innovation adoption research 
In 1962 Everett Rogers (1962) published his book titled “Diffusion of Innovations,” which 

presents a framework for understanding how a new technology or innovation is adopted 

within a social system. Rogers emphasizes the role of individual characteristics during the 

adoption process of an innovation. Five elements were proposed that have an influence on 

the adoption process: the innovation itself, adopters, communication channels, time, and a 

social system. An innovation must be widely adopted to self-sustain. The work of Rogers is the 

foundation for all later innovation adoption research.  

An influential research stream following Rogers is the Technology Acceptance Model, TAM, by 

Davis (1986). It shows how users decide to accept and use a new technology. It explains that 

perceived usefulness and ease of use are the two primary drivers for technology acceptance 

of an individual. The TAM was inspired by the work of Rogers, but also by the research of Ajzen 

& Fishbein (1977), Theory of Reasoned Action, who analyzed the relationship between 

attitude and behavior. They discovered that to better predict one’s behavior through their 

attitude, there must be a strong match between what the attitude is about and the behavior 

that is studied. So, when there is a high alignment between these two, the person's future 

actions are more predictable. However, with the later work of Davis (1986), TAM has proven 

to have superior empirical effectiveness compared to Ajzen's broader Theory of Reasoned 

Action due to its robustness, parsimony, and generalizability across different technologies and 

contexts (Lee et al., 2003).  

With Davis reviewing his work in 2007. The two main important constructs researched for 

TAM used to be the perceived usefulness and ease of use of a technology. With later 

adaptations of TAM, researchers have identified numerous factors that influence and precede 

these constructs. For example, a user’s prior knowledge and experience with similar 

technologies and user involvement in the design process have impacted the perception of 

perceived usefulness and ease of use. Also, interventions like training programs have a 

positive influence on innovation adoption (Venkatesh et al., 2007). To accommodate the 

additions made to TAM, researchers proposed new, more elaborate models of TAM and TAM 

2. To enhance the understanding of technology’s perceived usefulness and intentions to adopt 

even further. Instrumental processes and social influences were added. Instrumental 

processes are technical aspects focusing on the output of a process, such as the quality. While 

social influences focus on social aspects such as job relevance (Venkatesh et al., 2007). 

2.3.1 The evolution of TAM 

The core of TAM is still the causal relationship between perceived ease of use and perceived 

usefulness towards a new technology or innovation. However, TAM is used often in scientific 

research, resulting in more expansions and changes to the original model. Karahanna (2006) 

suggests a multivariate structural model that expands the compatibility of TAM with 

preferred work style, existing work practices, values, and prior experience. Making the 

model more rigorous and fitting for the current state of technology adoption.  

After the expansions of TAM, finally resulting in TAM2, a broader and more rigorous model 

was developed: the Unified Theory of Acceptance and Use of Technology (UTAUT). UTAUT is 
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a culmination of extensive research in the technology adoption field of research. (Venkatesh 

et al., 2007; Van Oorschot et al., 2018).  

UTAUT did not only originate from TAM, but the authors have also developed UTAUT based 

on seven other prominent information technology acceptance models, namely, the 

Motivational Model, the Theory of Reasoned Action, the Theory of Planned Behavior, a 

combined model of TAM and Planned Behavior, the Model of PC Utilization, the Innovation 

Diffusion Theory, and the Social Cognitive Theory. These models have in common that they all 

focus on predicting the innovation adoption and use. For all the models, the emphasis is on 

the behavioral intention as a central construct (Venkatesh et al., 2003). 

UTAUT has four key constructs as determinants of user acceptance and usage behavior of 

technology. The first one is the performance expectancy; performance expectancy is rather 

like the perceived usefulness of TAM, as it is the degree to which an individual is convinced 

that the new technology will give him an advantage in job performance. The second one is the 

effort expectancy, related to the ease of use from TAM. It explains the degree to which an 

individual thinks the technology will be easy and without effort to use. The third one is the 

social influence; it is about an individual’s perception of how other important peers believe 

you should use the new technology. Those opinions can influence the technology use 

behavior. The fourth and last one is the facilitating conditions. This factor is about the belief 

of an individual about how the organization and infrastructure are available to serve and 

complement the new technology. This also includes the access to resources for the technology 

(Venkatesh et al., 2003).  

Besides the four key constructs, the authors of UTAUT also developed four moderators 

between the key constructs and the behavioral intention and use behavior. Those are the 

gender, age, experience, and voluntariness of use of the individual responsible for the new 

technology (Venkatesh et al., 2003). In 2012 Venkatesh (2012) extended the UTAUT and 

created UTAUT2 with a focus on consumer technology context. The framework was upgraded 

with three new constructs: hedonic motivation, habit, and price value. Also, the moderator 

voluntariness was dropped.  

Nowadays the original UTAUT model has over 16,000 citations on Web of Science. TAM and 

UTAUT have opened the doors for a lot of research on innovation adoption. Blut (2022) has 

made a meta-analysis synthesizing research on UTAUT. To assess the inclusion of important 

variables and the robustness of the model. Blut has incorporated extra constructs such as 

personal innovativeness and cost of technology. Also, extra moderators were added, like 

technology type and national culture. With the revised UTAUT model, the model has not yet 

reached its limitations and is still relevant for future research for even broader applications 

with better robustness (Blut et al., 2022).  
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2.4 A review of the innovation adoption literature   
Over the past years, researchers have uncovered several types of innovation that can be 

adopted for different reasons. Each innovation has its own type of adoption process and effect 

on an organization. This section will be about the different existing adoption processes. Van 

Oorschot, Hofman and Halman (2018) conducted an extensive literature review about all 

these different innovation adoptions and constructed five clusters bibliographically coupled 

to each other. These clusters show the current state of literature on innovation adoption and 

will be discussed in this section. Among other things, the first cluster uses TAM theory, and 

the fifth cluster studies the agricultural innovations.  

2.4.1 Cluster one, drivers and impediments of information innovation adoption 

Cluster one, drivers and impediments of information technology (IT) adoption, focuses 

predominantly on information technology adoption, IT. For example, supply chain 

management and e-commerce. IT is an important driver for innovation, with effects on the 

whole organization. Two streams can be recognized in the IT adoption: one stream explores 

individual intentions for IT innovation acceptance, while the second delves into 

organizational-level acceptance (Van Oorschot et al., 2018).  

Most articles in the first cluster consider the impediments and drivers of adoption that are 

associated with the distinct stages of adoption. One of them is the effect of the size of an 

organization influencing the subsequent stages of IT innovation adoption (Van Oorschot et al., 

2018). Patterson (2003) highlighted in his research the effects of size and environment on IT 

adoption. TAM is also present in the articles from cluster one, together with the Theory of 

Planned Behavior and Theory of Reasoned Action. TAM was used to research the adoption of 

IT in organizations and for individuals.  

2.4.2 Cluster two, the adoption of technological standards 

Cluster two is about the adoption of new technological standards for products and processes. 

These standards must be integrated into the organization’s process and can have a positive, 

but also negative, influence on those processes. To increase the likelihood of a more successful 

implementation of new technological standards, an organization can adjust its strategy and 

make complementary organizational changes (Colombo et al., 2013).  

2.4.3 Cluster three, organizational rationales associated with innovation adoption 

Cluster three is called ‘organizational rationales associated with innovation adoption.’ This 

cluster examines how organizations adopt management systems like lean management with 

IT innovations (Van Oorschot et al., 2018). Management innovations can be intangible and 

difficult to realize. Measuring the gained results is also complex due to the intangible nature 

of management innovations. Lin (2016) has researched this and developed a framework 

containing four dynamic capabilities that measure the innovations at different stages of the 

process. However, when management innovations are implemented successfully, firm 

performance and productivity growth will increase (Mol & Birkinshaw, 2009). 

2.4.4 Cluster four, modelling the diffusion process 

Cluster four is called modeling the diffusion process. It is about using models to predict and 

understand how innovations spread among people and organizations. A common model to 
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analyze this is the Bass model (Kim & Hong, 2015). The Bass model is a mathematical model 

used to understand the diffusion of new innovations and products. The model is simplistic and 

effective in analyzing the diffusion dynamics. A diffusion process is influenced by two factors: 

the internal and external factors. The internal factors come from communication with 

(potential) adopters. While the external factors arise from commercials and pricing policies 

(Kim & Hong, 2015).  

2.4.5 Cluster five, adoption of agricultural innovations 

Cluster five analyzes the environmental considerations and economic impact of adopting 

agricultural innovations. This is researched with a focus on environmentally friendly 

innovations in agriculture, but also the impact biotechnology has on the environment and 

economic performance of the farm. Factors such as price and personal perceptions are 

discussed (Van Oorschot et al., 2018).  

This section has outlined the state of the art on innovation adoption and is structured around 

five bibliographically coupled clusters (Van Oorschot et al., 2018). These clusters capture the 

multifaceted character of innovation adoption. 
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2.5 Possible determinants influencing innovation adoption 
After talking about the innovation itself, the adoption process, and types of innovation 

adoption. The following section will dive into more determinants that have an influence on 

the innovation adoption process. To start, the types of determinants will be explained. After 

that, the framework by Frambach and Schilleweart (2002) will be explained; this framework 

gives an extensive overview of all determinants that can have an influence on the innovation 

adoption. In the third section, a list of determinants relevant for this study will be given. Due 

to resource and time constraints, this study does not allow every determinant from 

Frambach to be used in the model. The third section will therefore also explain how the 

determinants relevant for this study are selected. 

2.5.1 Three categories of innovation adoption determinants  

In his book, Damanpour (1998) classified three broad categories for the innovation adoption 

determinants. Namely, the individual, organizational, and environmental factors. However, 

the individual determinants were found to be most significant for predicting innovation 

adoption. It shows the important role the individual has in adopting innovations. Even in a 

pro-innovation climate organization, the individual has the critical role. The dairy farmer 

studied in this research is mostly an individual owner and worker on his own farm.  

2.5.2 Framework by Frambach and Schilleweart 

Currently, there are many more determinants under research that could affect the innovation 

adoption of an organization or individual. So, in the following section, the framework from 

Frambach and Schilleweart (2002) will be presented. This framework gives an overview of all 

possible determinants influencing innovation adoption. Frambach and Schillewaert (2002) 

constructed two frameworks that integrate various determinants for innovation adoption. 

One framework is developed for the organizational level of adoption, while the other 

framework focuses on the individual level of adoption. The authors tried their best to make 

both frameworks as comprehensive as possible. Therefore, the frameworks incorporate both 

indirect and direct effects of factors influencing the innovation adoption. Determinants of 

organizational-level adoption are, but are not limited to, supplier marketing efforts, social 

networks, environmental influences, and perceived innovation characteristics; see Figure 2 for 

a more detailed look at the organizational-level framework.  
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Figure 2, organizational level framework of innovation adoption (Frambach & Schillewaert, 

2002). 

The framework continues into the individual level of innovation acceptance within an 

organization. The authors made the distinction between organizational facilitators like 

training and support as determinants and personal characteristics like demographics and 

experience. Network externalities have a direct effect on the individual’s acceptance 

(Frambach & Schillewaert, 2002), see figure 3 for a more detailed look.  

 

Figure 3, individual-level framework of innovation adoption (Frambach & Schillewaert, 2002). 
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2.6 Determinants used for this study 
Due to time and resource constraints, not all determinants can be tested for their influence 

on the dairy farmers innovation adoption. Besides, based on previous research on innovation 

adoption in the agri-sector, not all determinants will be equally influential in the decision-

making process of the farmer (Beza et al., 2018; Xie & Huang, 2021). As the research stream 

for determinants has grown significantly, only the most influential determinants will be 

discussed. These are selected based on previous research and the reporter’s own knowledge 

about the agri-sector/dairy farmers. The following determinants are selected: 

- Rational,   individual determinants 

- Economic,   organizational determinants 

- Size,    organizational determinants 

- Supplier,   environmental determinants 

- Environmental,  environmental determinants 

- Regulations,   environmental determinants 

- Sustainability,  environmental determinants 

- More yet unknown determinants? 

These determinants will be explained in the following subsections. It is, however, likely that 

there could be more determinants influencing the innovation adoption of a dairy farmer. So, 

for this exploratory research, there will be room for more possible determinants that can 

originate from the data gathering. 

2.6.1 Rational determinants  

Daniel (2012) analyzed that not only economic factors like cost and revenue influence the 

decision-making process for innovation adoption, but also individual and organizational 

rationales. This refers to the underlying motivations or reasons to choose an innovation. The 

rationales discussed by Daniel are psychodynamic, political, and cultural. The psychodynamic 

view refers to a person adopting innovations out of anxiety, wanting a sense of control out of 

it. Emotional decisions serve the personal need instead of the organizational need. Political 

rationales also serve the individual need, but with a purpose to gain more power or achieve 

career advancements. With both psychodynamic and political reasoning, the innovation stops 

when the person responsible for the innovation leaves. 

Patterson (2003) also researched the effect of uncertainty on innovation adoption. Firms that 

face more uncertainty in their environment have an increased likelihood of adopting new 

information technologies. The need to adapt to a changing environment with the right 

innovations is more important for these firms.  

Besides the organizational rationales, the training level of an individual is a strong predictor 

for innovation adoption. When an individual had a high training level, by following courses 

about the innovation and having access to professional guidance, the likelihood of adopting 

an innovation increased. The education level follows the training level as the second strongest 

predictor for innovation adoption (Talukder & Quazi, 2011).  
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2.6.2 Economic determinants 

For a technology or innovation to be considered and eventually accepted by an individual or 

organization, the perceived benefits and economic revenue gained from the technology must 

at least exceed that of alternatives, perhaps lower novelty options (Frambach & Schillewaert, 

2002). The perceived benefits and economic revenue of a technology play an important role 

in the decision-making process to adopt. Western Europe and Japan have, on average, a lower 

return on investment requirement for new technologies in comparison to the United States. 

Therefore, diffusion of innovation is faster in Japan and Western Europe (Mansfield, 1993).  

2.6.3 Size determinants  

Size is shown to be positively correlated with innovation adoption, meaning that larger 

organizations are more likely to adopt new technologies (Patterson et al., 2003). Smaller 

organizations face difficulties due to a lack of resources or technical knowledge. The larger 

organizations can allocate relatively more resources to a successful IT innovation adoption. 

However, research suggests that smaller organizations are indeed better able to adopt new 

technologies, as they are more agile and are able to adjust the organizational structure faster 

towards the new organization (Holbek J, 1973). 

Damanpour (1992) suggests that there is a positive correlation between size and innovation 

adoption. Larger organizations have skilled workers and more diverse resources to invest and 

contribute to innovation capabilities. This is in line with the work of Patterson (2003). Although 

this effect is bigger in manufacturing and profit-making organizations, in contrast to non-profit 

and service organizations. Besides the type of organization, there are two more moderators 

at work, according to Damanpour. The measurement method of the size and the 

implementation vs. initiation of the innovation. The effect of size is more strongly related to 

the implementation. In his later work he acknowledged the complexity of innovation, it is not 

predictable by just one or a few variables. It includes a broader model including, but not 

limited to, the type of industrial sector and environmental uncertainty a firm faces 

(Damanpour, 1998).  

Wagner and Hansen (2005) researched the innovation adoption differences in small vs. large 

firms in the wood products industry. This industry faces the same environmental challenges 

and innovation needs as the farming industry. The study found no significant differences 

between large and small firms about the innovation adoption. Although large firms lead in 

process innovation and small firms in product and business system innovation. 

Innovation adoption research measures size in number of employees, capacity, financial 

volume, or volume. None of them consider the unique setting of a dairy farmer, where the 

number of employees is mostly just one and the volume is measured in number of cows or 

output per cow. It can be measured in financial volume, but a dairy farm depends on the 

constantly shifting milk price and possible side activities, so a financial volume measurement 

can be difficult. The study by Wagner and Hansen (2005) acknowledges environmental 

challenges and innovations needed in the wood products industry, similar to the farming 

industry.  
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2.6.4 Supplier determinants 

The supplier of the new technology or innovation plays an important role in the adoption 

process of the individual or organization. With the right tools and communication, a supplier 

can achieve a better adoption rate. The communication, targeting of the innovation, and 

activities the supplier can undertake to reduce the perceived risks for the potential customer 

are all important factors for adoption (Hultink et al., 1997).  

As for targeting, a supplier can specify its marketing and communications to potential 

customers who are heavy users of the alternative technology. They can be more receptive to 

adopting the new technology compared to others. Targeting efforts are important to consider 

for an organization (Gauvin & Sinha, 1993). 

2.6.5 Environmental determinants  

Organizations must always deal with their environment. How the environment interacts with 

the organization influences how an organization deals with its innovation adoption process. 

Environmental factors are outside influences that the organization cannot control. They can 

be political, social, economic, or cultural in nature. Depending on the location of the 

organization, these external factors can have a positive or negative influence on the 

innovation adoption process (Damanpour & Schneider, 2006).  

Four factors were identified as influential towards the innovation adoption. Urbanization, 

community wealth, population growth, and unemployment rate. When an organization is in 

an urban area, it faces more diverse and complex environments, and combined with the 

availability of resources and the density of information linkages, this has a positive influence 

on innovation adoption. Higher community wealth and population growth also stimulate 

innovation. However, when there is a high unemployment rate, the innovation adoption will 

be negatively affected. It shows that a good economy in the right location can really stimulate 

innovation adoption (Damanpour & Schneider, 2006).  

Competitors are an important part of the organization’s environment. In the SME market, 

competitive pressure forces organizations to continuously change and innovate to maintain a 

competitive advantage. In a highly competitive market, this is even more evident. In both the 

initiation and implementation phases, the innovation is adopted faster, thus enhancing the 

competitiveness (Hsiu Fen Lin, 2014). 

2.6.6 Regulatory Determinants 

Regulatory constraints are those that are implemented by governments and to which firms 

must adhere. Environmental regulation involves rules and requirements for individuals, 

organizations, or farms to rehabilitate damaged ecosystems or prevent or mitigate 

environmental harm completely (Han & Chen, 2021).  

Governments in Europe want to downsize farming as it has a negative impact on the 

environment. Too much farming can cause erosion and loss of organic matter in the soil, as 

well as an increase in nitrogen in the soil and air (Xie & Huang, 2021). The use of pesticides 

also needs to be downsized in order to save and maintain biodiversity (Skevas et al., 2014).  
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The European Commission (EC) aims to enhance sustainable farming practices through the 

Farm-to-Fork Strategy and the Green Deal. The main goal is to achieve an environmental and 

climate impact reduction. The use of pesticides as well as antimicrobials must be reduced by 

50% before 2030. The EC also aims to increase organic farming to 25% of the total farming in 

the EU before 2030 (European Union, 2020). In this light, the importance for a dairy farmer to 

invest in new environmentally friendly technologies to achieve sustainable growth is evident. 

For a farmer to adopt pro-environmental behavior refers to actions that protect the ecological 

environment (Xie & Huang, 2021). Farmers adoption of pro-environmental investments is 

influenced by the regulations imposed by the government, but also by (mostly financial) 

incentives from the government.  

Successful implementations are further enriched with having the right policy instruments in 

place. Governmental policymakers can design instruments that stimulate investments in 

environmentally friendly innovations. Jaffe (2005) has shown in his research the positive effect 

that those instruments have on innovation. adoption, environmentally friendly innovations 

are not always economically the best investments, but by financially incentivizing the 

investments, organizations are more willing to invest. Besides incentives, a tax reduction on 

the environmentally friendly investment can also be a stimulus from the government to 

increase sustainable business growth (Requate, 2005).   

2.6.7 Sustainability determinants 

Eco-innovations are different compared to conventional innovations as they rely more on 

external factors and influences. Besides the regular drivers to adopt innovations, eco-

innovations are also driven by the urge of individuals to help the environment and by 

governmental regulations stimulating the organization to adopt eco-innovations (Frigon et al., 

2020). 

The research by Han (2021) focused specifically on eco-innovation adoption for SMEs, 

innovations that have a positive impact on the environment while helping the organization. In 

line with Demanpour and Lin, the competitiveness and location of the organization have a 

positive influence on the eco-innovation adoption.  

What is novel about this research is the effect of managerial environmental concerns, that is, 

the degree of concern the management has towards the environment and the environmental 

innovation strategy (Han & Chen, 2021). These concerns show how fast a firm is willing to take 

action against environmental challenges. When managers have a heightened sense of 

environmental concerns, the chance of adopting eco-innovation is also higher. When the 

management supports eco-innovation, the overall adoption process will improve (Sumrin et 

al., 2021).  

A study from 2006 was conducted about the determinants to adopt no-till farming, an eco-

innovation about soil-conserving techniques. These techniques have a positive impact on the 

farm and environment. As mentioned by the TAM model, farmers adoption of no-till increased 

when they were advised and voluntarily acquired more information about the technique, 

showing the commitment the farmer has for adopting eco-innovation (D’Emden et al., 2006). 

When advised personally about eco-innovation and with a voluntary adoption, the chances of 
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actually adopting eco-innovation increase (Marshall, 2009). However, no research was 

conducted about the size of the farm or the potential governmental regulations about soil 

farming and the use of pesticides.  

2.6.8 Conclusion on determinants  

Table 1 gives an overview of the determinant selected for this study. However, this study uses 

an exploratory approach to find additional, context-specific determinants other than the 

selected ones. The unique setting of dairy farmers may involve decision-making influences not 

captured by existing models, arising from sector-specific characteristics or emergent themes 

in practice. Thus, the literature-based model serves as a foundation, but it is anticipated that 

empirical fieldwork will extend it by integrating novel insights from dairy farming practice, 

ultimately resulting in a more comprehensive understanding of innovation adoption 

determinants among dairy farmers. 

Category Determinants Category 

Rational Organizational rationales Individual 

Economic Perceived benefits and economic revenue Organizational 

Size Correlates with innovation adoption Organizational 

Supplier Communication and targeting by suppliers Environmental 

Environmental Urbanization and community wealth Environmental 

Regulations Regulatory constraints and requirements Environmental 

Sustainability Environmental concerns  Environmental 

More yet unknown?   

Table 1, determinants used in this research. 
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Chapter 3, Model development  

The methodology chapter is split into chapter 3 and chapter 4. Chapter 3 explains the model 

development for this research. Chapter 4 explains the fsQCA analysis in detail. Chapter 3, 

model development, includes the data calibration and condition reduction as well. These are 

the first steps for fsQCA analysis and are already presented in this chapter, as these steps 

lead to the final model used for fsQCA analysis.  

3.1 Research Design and Approach 
This methodology section explains the research approach used to explore determinants 

influencing innovation adoption among dairy farmers, specifically focusing on RMS. RMS is an 

example of an advanced innovation in dairy farming because of its high technological impact 

on farm operations. The central research question for this study is, "What is the combination 

of determinants that influence dairy farmers’ decisions to adopt new technologies, and how 

do these determinants motivate or hinder the adoption process?" 

This research follows an exploratory qualitative design. This is chosen because of its ability to 

identify and understand the complex process of determinants influencing the innovation 

adoption. Multiple determinants all can have different influences on the outcome of an 

adoption process. This qualitative exploratory approach can give deep insights into the 

participants reasoning for innovation adoption. This type of research also gives the ability to 

explore beyond the existing determinants and possibly discover new innovation adoption 

determinants unique to this setting (Creswell & Poth, 2016).  

For data collection, semi-structured interviews were selected to gain a broad view of the 

farmer and gather as much information as possible regarding their innovation adoption 

behaviors and motivations. Interviews provided flexibility for follow-up questions and allowed 

for a deep dive of participants' views on innovation adoption, fitting the exploratory objectives 

of this research (Creswell & Poth, 2016). The interviews, organized and financed by Kramp 

B.V., involved a sample of 18 dairy farmers from diverse geographical contexts (Netherlands, 

France, Poland, and Germany) to ensure broad representation of the farmers. The interview 

was about farm history, current technological status, attitudes toward innovations, and 

decision-making criteria for innovation adoption (see Appendix A for the full interview guide). 

Interview data was systematically analyzed through qualitative coding (Williams & Moser, 

2019). To start, the predefined determinants from the literature were used for the analysis, 

followed by inductive coding to look for the possibility of more, yet unknown, determinants.  

3.2 Sample and data collection 

Sampling for this study was conducted using a non-probability, purposive sampling method 

with an emphasis on diverse case selection to maximize variation, particularly across farm size, 

technological state, and geographic contexts (Seawright & Gerring, 2008). Eighteen dairy 

farmers were selected from four European dairy-producing countries: the Netherlands, 

Germany, Poland, and France. These countries were deliberately chosen due to their 

importance in the European dairy industry, varied innovation adoption levels, size, and the 
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availability of dairy farms within Kramp B.V.’s professional network, facilitating practical 

accessibility for field research. 

While the use of Kramp B.V.’s existing network introduced practical limitations regarding 

biases in the sample selection, as every farmer is somewhat affiliated with Kramp B.V., By 

explicitly seeking out farms with considerable variation in size, technological state, and 

location, the risk of bias introduced through network limitations was minimized. Although it 

cannot be minimized to zero, the researchers own network was also used for selecting dairy 

farms to further help the sampling process.  

The sample ranged from a small farm in Poland with 75 dairy cows to an exceptionally large 

Polish operation with over 1,800 cows and approximately 7,000 hectares of land, ensuring 

broad operational representation. In Table 2 an overview of all interviewed dairy farms is 

given; included in the table are also the characteristics per farm.  
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Table 2, Sampling Overview.  
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In France, selected farms near the Poitiers region varied significantly in size and technological 

implementation, from manual milking installations to advanced RMS. German farms, located 

near the Dutch border, provided additional insights, particularly given their generally larger 

scale and sophisticated technological setups. The inclusion of prominent individuals, such as 

a former CEO of Arla in Germany and pioneering technology adopters in the Netherlands, 

further enriched the dataset. These varied perspectives were critical in providing balanced 

and robust insights, ensuring that the results reflect a broad spectrum of operational contexts 

despite any constraints created by reliance on an existing professional network. 

The data for this study was collected by visiting every farmer in person. During each visit, a 

semi-structured interview was conducted; the interviews took about 40 minutes each. This 

interview approach was selected because it offers the flexibility to explore individual 

experiences in depth while still allowing for comparison across different cases (Creswell & 

Poth, 2016). The interview questions were developed with existing literature on innovation 

and innovation adoption, providing a solid theoretical basis and contributing to the validity of 

the research (Agarwal & Prasad, 1998; Aubert et al., 2012). 

Throughout the research process, ethical considerations were carefully taken into account. 

Participation was voluntary, confidentiality was ensured, and all interviews were recorded 

with the explicit consent of the participants. Each interview was transcribed verbatim for 

accurate analysis. Following the interviews, a guided tour of the farm was conducted. This 

allowed for validation of the statements made during the interviews and provided a direct 

view of the technological status of the farm in practice. 

 

3.3 Measures and Operationalization 
To come up with a final model for fsQCA analysis, the data calibration and condition reduction 

have to be done. This will bring the conditions down to a workable amount and prepare the 

data for the fsQCA analysis, which will be explained in chapter 4.  

Data calibration is an important step in fsQCA, transforming qualitative interview data into 

fuzzy sets that explain the membership scores of the interviewees (Schneider C. Q. & 

Wagemann C., 2012). In this study, fuzzy-set calibration was chosen to represent the varied 

responses on the topic of innovation adoption among dairy farmers. Each determinant's 

qualitative responses were calibrated onto a scale ranging from 0 to 0.05 (non-membership), 

through 0.45 to 0.555 (crossover point), to 0.95 to 1 (full membership) (Ragin, 2008).  

To start, all interviews were analyzed through thematic analysis after anonymization (Thomas 

& Harden, 2008). Initial qualitative coding was applied only to determinants derived from the 

literature to structure the analysis around known determinants, staying close to the scope of 

this research (Gioia et al., 2013). This process identified broad ideas and patterns, which were 

subsequently grouped by similarity. Then, per construct, a score was given of how and how 

often it was mentioned by the farmer. So, a farmer talking enthusiastically about visiting fairs 

and exploring new ideas for their farm scored higher on innovation attitude than someone 

who talked about not trusting an RMS to do his/her work for him. This meant determinants 

were coded based on how frequently and passionately each farmer mentioned specific factors 
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during the interviews. In more detail, the final score for each determinant was based on 

frequency and intensity. With frequency weighing heavier. For example, a farmer talking 

about testing a new feeding robot and giving three examples of how this feeding robot could 

help the farm or how it operates scores a 0.95 on innovation attitude, as it is both enthusiastic 

and mentionedmultiple times. If a farmer said he likes the traditional way of farming without 

saying he distrusts machines to do his job for him, he scores lower on innovation attitude, 0.3, 

but not the lowest, as there are no repeated negative examples given. After the summarizing 

and scoring were complete, the results were shared with one farmer close to the researchers 

home. Here it was checked for completeness and correctness.  

The size of the farm was measured in number of cows and hectares of land. This was the only 

quantitative dataset; it was compared to its country-specific population average and scored 

comparatively. This was to ensure a clear dataset; the sample was too small to do a within-

sample analysis, and the differences in agricultural land prices are too high for a true 

comparison.  

The age of the RMS was also measured by asking the interviewee in what year the RMS was 

installed or if it was already the second or third RMS used on the farm. Farmers with the oldest 

RMS scored highest, as they were earlier adopters compared to relatively young installations 

being installed for the first time on the farm.  

The analysis was based on the determinants given by literature, providing an initial theoretical 

foundation for analysis. However, as for the explorative nature of this research, more possible 

determinants could have an influence on the innovation adoption of an RMS. An inductive 

analysis of the interview data and the researchers own experiences during the farm visits 

resulted in the emergence of two new context-specific determinants. Namely, “electronic 

health management” and "animal welfare.” These emerged repeatedly as influential factors, 

consistently mentioned by multiple farmers. Electronic health management is the monitoring 

and improving of the animal’s health with innovative new systems, the same as humans wear 

electronic sport watches with heartbeat and activity sensors. A cow can wear a collar with 

sensors, monitoring their health and behavior 24/7. Or diagnostic sensors measuring milk 

specifications, reflecting these results back to the cows health (Lely | Innovatieve Oplossingen 

Voor de Landbouw, n.d.). Animal welfare is about a more general focus on welfare. Animal 

welfare is an important part of the farm’s operations. Some farmers talked a lot about their 

cows and how they try to treat them as best they could. While other farmers barely mention 

animal welfare. This is reflected in the state of the stables and cows; when treated well, the 

cows look better. This could be seen by the researchers own knowledge about the animals 

and could be checked during the farm tour.  

Given its significance, these newly identified determinants were systematically included and 

scored alongside established determinants. All determinants recognized and measured from 

interview responses are summarized in Table 3. 
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Table 3, determinants resulting from interview analysis.  
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3.4 Condition reduction 
The scoring matrix from table 3 had to undergo a condition reduction process, as it is not 

possible to do an fsQCA analysis with 15 conditions in a sample of 18 (Ragin, 2008). The 

optimal number of conditions has to result from a structured condition reduction process. To 

ensure theoretical robustness, analytical traceability, and empirical validity (Schneider C. Q. & 

Wagemann C., 2012).   

First, determinants that lacked sufficient empirical grounding were excluded. For instance, the 

determinant "rational" was explicitly mentioned by only two farmers and thus lacked the 

empirical relevance required for inclusion. Similarly, "side activities" was removed due to 

partial redundancy with "size of the land," as its explanatory effect was already reflected in 

that construct. Most farmers with side activities had extra land cultivating (outside own farm 

needs) as a side activity; this fell in line with the size of the land. This step aligns with the 

recommendation to avoid redundancy and ensure condition distinctiveness in QCA research 

(Schneider C. Q. & Wagemann C., 2012) . 

The determinant ‘size from population’ was constructed by combining two dimensions of farm 

scale: the number of dairy cows and the total hectares of land. Each farm’s size was normalized 

against the national average by calculating the standard deviation from the average farm size 

per country. This allowed for a relative, rather than absolute, measurement of size, accounting 

for structural differences in land prices and typical farm structures across countries such as 

the Netherlands, France, Poland, and Germany. A Dutch farmer has on average 14.3 hectares, 

while a French farmer has on average 58 hectares of land. However, a hectare of land in the 

Netherlands is more than 10 times the price of that in France. This also means that the land 

size in the Netherlands could be a limited factor for growing the farm; in contrast, in absolute 

euros, the farms lie closer to each other. 

Determinants with overlap and similar results were also removed. "Economic" was excluded 

as it was dependent on the structure and size of the farm. Farms scoring high on economics 

also scored high on size. Both land and herd size contributed equally to the final fuzzy-set 

score. This method ensured that size reflected the broader economic and operational capacity 

of the farm staying true to the country of origin of the farm.  

The determinant "regional policies" was removed based on its limited perceived influence 

across cases and the policies differing per country, also to preserve parsimony in the model, 

following best practices to focus only on conditions with substantial theoretical and empirical 

support (Ragin, 2008).  

To further improve conceptual clarity and remove redundancy, related determinants were 

merged. The variables "electronic health management" and "animal welfare" were combined 

into a single determinant labelled "health management," reflecting their interconnected role 

in farm-level innovation and welfare practices. Likewise, the constructs "supplier" and 

"network externalities" were combined under "network externalities" due to their shared 

emphasis on the influence of external actors and peer experiences in shaping adoption 

behavior, consistent with Rogers’ (2008) diffusion of innovation theory. 
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Additionally, the sample size consists of data from four different countries. However, due to 

the limited number of cases per country, performing a robust cross-country comparative 

analysis is not feasible. Consequently, the country-specific context is acknowledged, but the 

analysis focuses primarily on identifying common determinants influencing innovation 

adoption among dairy farmers rather than cross-national variations. 

This structured reduction process resulted in a final selection of four core determinants: 

innovation attitude, network externalities, health management, and size of population. These 

constructs represent a theoretically grounded and empirically informed foundation for the 

subsequent fsQCA. See table 4 for the final scoring matrix. These attributes were measured 

by combining the scoring results from different determinants, as explained in the condition 

reduction subsection.  

Table 4, scoring matrix for fsQCA. 

3.5 The model 
In this study, the outcome of interest is the adoption of an RMS. This dependent variable is 

calibrated as a fuzzy set, ranging from 0 (indicating non-adoption) to 1 (indicating full 

adoption); the range in between indicates the age of adoption. Several conditions were 

included as independent variables, namely, the farmer’s attitude towards innovation 

(innovation attitude), supplier influence and network externalities (network externalities), if 

the farmer was passionate about electronic health management and animal welfare (health 

management), and the size of the farm measured in number of cows and hectares of land 

compared to the country average (size from population); see figure 4 for the model. 
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Figure 4, fsQCA model. 
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Chapter 4, Methodology 

To explain the complex relations of all possible determinants (including possible new 

determinants) and how they influence the innovation adoption process, fuzzy-set Qualitative 

Comparative Analysis (fsQCA) was employed (Ragin, 2008; Ragin Charles C., 2000). FsQCA is 

particularly helpful for this research as it accounts for multiple causal pathways and 

interactions among determinants, allowing for configurational analysis that traditional 

statistical methods can overlook. This method enables the identification of multiple pathways 

through which farmers may arrive at the same outcome. It also allows for asymmetrical 

relationships, where the conditions leading to adoption may differ from those leading to non-

adoption. This makes fsQCA suitable for the setting of this research (Creswell & Poth, 2016).  

The fsQCA procedure involved calibrating interview-derived determinants into fuzzy sets, 

constructing a truth table, and identifying consistent configurations associated with 

innovation adoption outcomes. Conducted using specialized software, this analysis generated 

clear sets of configurations. These results help with understanding the research of innovation 

adoption among dairy farmers, contributing substantially to strategic frameworks guiding 

agricultural innovation decisions.  

The analysis using fuzzy-set Qualitative Comparative Analysis (fsQCA) followed a structured, 

multi-step procedure. For the analysis, the fsQCA software from Compass.org was used 

(COMPASSS, 2025). First, the calibrated data was entered into the fsQCA software tool. Based 

on this input, a truth table was constructed, showing all possible combinations of conditions 

and their associated outcomes. In the following subsection, the procedures are explained. 

4.1 Truth table construction and analysis 
To analyze the determinants of RMS adoption, a truth table was constructed using fsQCA 

software, applying the Quine-McCluskey algorithm. This algorithm enables a systematic 

exploration of all possible combinations of conditions that could lead to the adoption of 

innovation. By setting a consistency threshold at 0.80, the analysis focuses on those 

configurations that reliably explain the outcome (Schneider C. Q. & Wagemann C., 2012). 

The analysis was done with a frequency threshold set at 1. This means that all configurations 

observed at least once were retained for consideration. Because of the relatively small sample 

size, every case member is included (Schneider, C. Q., & Wagemann, C., 2012). Cases 10 and 

17 had a high membership score and were therefore also important to include in the analysis 

and to strengthen the practical relevance.  

4.2 Logical minimization   
Following this step, logical minimization was performed, generating three types of solutions: 

complex, intermediate, and parsimonious. The complex solution has no logical remainders 

produced from the truth table analysis. So, every causal term remains visible, giving a rich but 

lengthy result. The parsimonious solution strips away non-essential terms, and the output is 

the shortest and most abstract. The intermediate solution is there to combine the best of two. 

Being more concise than the complex solution and more empirically grounded than the 
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parsimonious one. Comparing these three solutions on their coverage and consistency 

identifies the core versus peripheral conditions. Logical minimization distinguished between 

core conditions, which are essential to the outcome, and peripheral conditions, which play a 

supporting role (Ragin, 2008). 

4.3 Core and Peripheral Conditions 
In fsQCA, conditions are identified through the process of logical minimization. There are two 

types of conditions, core or peripheral. Core conditions are essential across multiple 

configurations; they have a consistently strong and robust relationship with the outcome in 

this case, innovation adoption. Peripheral conditions have a complementary but less central 

role; the evidence, or explanatory power, is less strong for a peripheral condition. Making a 

clear distinction between core and peripheral conditions is important; it shows the different 

characteristics a determinant has on the case. Core conditions are shown as large circles and 

are present in both the intermediate and parsimonious solutions, showing their importance, 

while peripheral conditions appear only in the intermediate solution, shown as smaller circles. 

A condition can also play an absent role, meaning there is no strong evidence or effect in the 

configuration. This is marked by an empty space (Ragin, 2008).  

4.4 Necessity analysis    
The analysis also included an evaluation of necessity. Necessary conditions refer to those that 

must be present for the outcome to occur; it is a ‘gateway.’ If the condition is missing, the 

desired results become impossible, no matter what other factors are combined. It is important 

to analyze and find necessary conditions, as they play a key role in explaining the innovation 

adoption (Greckhamer et al., 2018). The outcome of the necessity analysis is shown in the 

tables in chapter 5, findings.  

4.5 Supplemental and robustness analysis 
Supplemental analysis is just like a normal regression analysis necessary to check and validate 

the results from the fsQCA analysis. There are several analyses and robustness checks 

available for rigorous results testing. In this research, a robustness check by changing the 

threshold value and subgroup analysis is undertaken to validate the results. Also, an analysis 

of the reversed desired outcome is made by not having an RMS as an outcome. In fsQCA, the 

configurations that produce a certain outcome rarely mirror those that prevent it. So the 

‘negative’ of a configuration does not lead to the same ‘negative’ outcome. To check this, an 

analysis of reversed desired outcome is done (Greckhamer et al., 2018). 

Threshold robustness tests were conducted by changing the consistency threshold in the 

fsQCA analysis, testing the stability and sensitivity of the identified configurations. The 

threshold is set at 0.80, but in the robustness check it is changed to 0.70 and 0.90. This process 

strengthens the reliability and validity of the results, as configurations that stay the same 

across multiple thresholds have a better explanatory power (Greckhamer et al., 2018; Carsten 

Q. Schneider & Claudius Wagemann, 2012). 

In addition, subgroup analysis was carried out by applying fsQCA separately to a distinct subset 

of the data. In this research it was done by taking all the cases from France; it has the most 

cases from one country and is homogeneous in case characteristics. This step allowed for a 
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closer examination of the stability of the results within a single-country context. This step is 

used for testing if identified configurations are generalizable versus context-specific 

(Greckhamer et al., 2018; Carsten Q. Schneider & Claudius Wagemann, 2012).  

4.6 Descriptive statistics 
Descriptive statistics for the model are presented in Table 5, including mean values, standard 

deviations, and the range of scores. These statistics show variation in the sample. For example, 

size had the highest average score (mean = 0.85), while attitude towards innovation showed 

the lowest average (mean = 0.44). The standard deviations across variables reflect a high 

degree of heterogeneity among the respondents, indicating differing perceptions and 

priorities among dairy farmers.  

This diversity shows that the use of fsQCA is suitable, as the method is specifically designed to 

deal with such variation by identifying different configurations of conditions that explain 

either the presence or absence of innovation adoption.  

 
Table 5, descriptive statistics for fsQCA analysis. 
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Chapter 5, Findings 

This chapter outlines the main findings from the fsQCA analysis, focusing on the configurations 

explaining dairy farmers’ decisions to adopt or not adopt RMS, meaning innovation adoption. 

The results are organized into detailed configurational pathways that account for both 

adoption and non-adoption outcomes, backed up by interview quotes and linkages to the 

actual farms from the interviewees. Before that, the analysis of the necessary conditions is 

given, and supplemental analysis results are explained, ending with the chapter's conclusion.  

5.1 Analysis of Necessary Conditions 
The analysis of necessary conditions identified one determinant that exceeded the 

consistency threshold of 0.90; see Table 6 for all necessary analysis results. This shows the 

important role of this particular condition in the innovation adoption process. The size of the 

population appears to play a crucial role in adopting an RMS. It, however, also plays an 

important role (although not above 0.90) in the non-adoption of an RMS. This only shows even 

more how the size of the land can help or hinder the process, both ways. The size of the 

population is a necessary condition when the RMS is adopted, so it is set as present in the 

fsQCA analysis software.  

 

Table 6, analysis of necessary conditions.  
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5.2 Sufficiency analysis  
In this section the main findings of this research are presented, and configurations are 

explained and shown in the table. First, the “self-driven pioneers” are explained; this is the 

configuration with farmers who adopted an RMS. Second, the “risk-averse family” and 

“welfare traditionalist” configurations are explained; these configurations show evidence for 

non-adoption of an RMS. These configurations differ a lot from each other; this shows high 

causal complexity. Stating the need for an fsQCA analysis in this research.  

5.2.1 The Self-driven pioneers 

The fsQCA analysis revealed a single configuration that is sufficient to explain the adoption of 

RMS among dairy farmers; see table 7 for a detailed overview of the fsQCA results.  

 

Table 7, configurations sufficient for having an RMS. 

In this configuration, the strongest evidence is visible with innovation attitude. The condition 

could include anything from farmers visiting agritechnology fairs, searching the internet, or 

actively visiting other farmers with new technologies on their farms. That this condition is a 

core condition means that it has the strongest evidence in the total configuration for adopting 

an RMS. 

Supporting this main driver is the size of the farm, although not as a main driver but as a 

peripheral driver. While this factor is not independently promoting innovation adoption, it is 

facilitating the ideal recipe for innovation adoption. Interestingly, network externalities, such 

as supplier relationships and the network from other farmers, are a core absent condition in 

this configuration. This absence suggests that for this group of adopters, internal motivations 

and attitudes towards innovation take precedence over external influences. This particular 

configuration has good consistency (0.83) and moderate coverage (0.45), effectively capturing 

a significant share of cases, though not accounting for all possible scenarios. 
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But what does it mean when looking at the individual farmers, their farms, and the complete 

configuration? It appears that this configuration shows strong evidence for farmers who are 

pioneering in the field of farming; they have a large farm and are completely self-driven. They 

have a big farm, with the possibility of growing even further when pioneering in innovation. 

They are focused only on their own farm as a solo pioneer. The focus on innovation suggests 

they have the ambition to grow bigger and faster with the right technology. Looking at some 

of the quotes from interviews, this confirms the self-driven pioneering mindset of those 

farmers.  

Farmer 4 said he is going his own way when searching for innovative technologies. Without 

the need for suppliers or a network. 

Farmer 4: 

"I am looking at YouTube and Instagram for the latest innovation. When I am searching on 

the internet, I get inspired. This is how I get my information. I am making my own 

decisions; I’m not really influenced by what my neighbors are doing." 

Farmer 16 calls himself innovative; he has a manure-handling robot and is investing in an RMS 

when the farm is visited. It shows these farmers are actively and enthusiastically searching for 

new innovations. While focusing on growing the farm bigger. Seeing that the RMS gives them 

more time to focus on other parts of the farm.  

Farmer 16: 

"I am an innovative farmer. I dare to do it. I also have a manure vacuum robot. I am 

someone who wants to have it under control. I often compare. I look a lot before I do 

something." 

Although this configuration consists of only 2 cases, more farmers gave similar quotes about 

innovation adoption; see, for example, farmer 13: "I don’t really look at what others do. I do 

my own thing. If something works for me, I do it." And farmer 7: "No, I always like to swim 

against the current." 

These farmers all have an RMS right now. This suggests that they have a pioneering mindset 

of only looking at what’s best for their own business, without letting them be influenced by 

other farmers or suppliers. They are truly pioneering on their own to make their farm better 

and bigger for the future. They do their own research and let them not be influenced by fellow 

farmers or suppliers.  

 

5.2.2 Risk-averse family 
In contrast to the configuration about adopting, this analysis identified two distinct pathways 

associated with the non-adoption of RMS. see table 8 for an overview of the two 

configurations.  
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Table 8, configurations sufficient for the absence of an RMS. 

The first configuration, risk-averse family, is characterized by the absence of both innovation 

attitude and size of the farm. Farmers operating on a smaller scale, combined with not 

enthusiastically talking about innovation and new technologies, show strong evidence of not 

adopting an RMS. The risk-averse family is further characterized by two peripheral conditions 

for the absence of an RMS. The network externalities and electronic health management 

should be present for a farmer to be likely to not adopt an RMS. This risk-averse family has a 

high consistency (0.95) but lower coverage (0.22), indicating that while it explains non-

adoption very precisely, it applies to a more limited subset of cases. 

The evidence for this configuration means that the risk-averse family is a small-scale family 

farm. These smaller farms are usually operated solely by the family living on the farm. They 

have their focus on the well-being of the animals on the farm. The cows are central to the 

operations. New technologies are passed on as they do not fit with the mindset of cow-central 

farming and the size of the farm. They have their own family, and that’s it. There is low 

explanatory power for the influence of peer farmers or suppliers. These farmers are smaller; 

the reason for this could be that they do not have the ambition to grow and use new 

technologies, on the other hand. They could be too small to invest in expensive innovations 

and stay small.  

Farmer 18 says she cannot afford an RMS. The technology is too expensive for the size of the 

farm they have. They have no workers and just enough work for the father and daughter; they 

want to keep it that way.  

Farmer 18: 
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“A robot is a serious investment; I don’t think we could do it on our farm. We try to keep 

costs low. Also, we can easily manage the farm on our own; we don’t need the time savings. 

I think we have it good, just the way we are right now.” 

Farmer 18 gives a good example of the risk-averse family; they “have it good, just the way we 

are right now.” 

5.2.3 Welfare traditionalist 
The second configuration is the welfare traditionalist; it shows the combined absence of both 

innovation attitude and network externalities. Here, farmers who lack incentives from both 

internal and external sources consistently resist adopting an RMS. These non-adopters place 

a strong emphasis on electronic health management and animal welfare, suggesting a 

preference for traditional practices that they perceive as more beneficial for animal care. In 

this configuration, even larger farms are reluctant to adopt if innovation motivation is missing, 

despite their scale. This pattern has a fairly good consistency (0.80) and low coverage (0.30). 

The welfare traditionalist has a strong focus on the animal welfare of their animals. They want 

to take care of their animals and do not need new technologies to do that for them. They 

could even go one step further and say it is part of being a farmer to milk your own cows. 

Staying in a very traditional sphere. They go their own way, not being influenced by the 

neighboring farms. Even with no affinity with innovation, they still manage to have a larger 

farm. 

Farmer 8 says he totally relies on his own personal expertise to manage his herd.  

Farmer 8: 

"For me, traditional methods are proven and reliable. New technology can often create 

more problems than it solves. I'm not convinced by robots. You lose the personal contact 

with your cows, and you can't fully trust a machine to notice when something is wrong." 

Although the configuration consists of only 1 case, the quotes from farmers 1 and 3 suggest 

that they might even have a slight bias towards the RMS, but that they are definitely more 

focused on inspecting the cows while milking, saying this is more important than the new 

innovations. Really wanting to stay in the traditional way of farming. Farmer 1: "I think it's 

important to be present when the cows are milked. I want to see my cows every day. I trust my 

eyes more than any machine." Farmer 3: "Personally checking cows during milking is critical. 

You immediately notice if something is wrong; you see it in their behavior, their stance, 

something a robot can't replace." 

Innovation is said to be the best way forward (Rogers, 2003). However, the welfare 

traditionalist has larger farms as well. Like the self-driven pioneers. Perhaps the traditional 

way of milking gives benefits for growing as well. As it is cheaper, the craftsmanship of a good 

herd manager can really come into play when he milks his own cattle every day.  
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5.3 Supplemental analysis 
The supplemental analysis is necessary for the reliability and validity of the results. In the 

following section, a subgroup analysis and robustness check are given.  

5.3.1 Subgroup analysis 

The configurations identified in the French subgroup differ from the overall analysis; see table 

9 for the results. In the first configuration, innovation attitude is less important, and size has 

become more important. Health management went from insignificant to a core absent 

condition. This suggests that in France there is a different mindset about having an RMS and 

not being interested in health management. Network externalities still remain a core absent 

condition. Suggest its importance in the overall solution outcome. It is still the self-driven 

pioneer, with more emphasis on farm size. The second configuration only has present 

conditions, suggesting that all conditions have a positive effect on the RMS adoption, with 

innovation attitude having the strongest evidence. 

The overall solution consistency and coverage are slightly higher in the sample analysis. 

However, the sample is too small to do cross-country analysis. It could even be argued that 

this sample is too small for subgroup analysis (Schneider C. Q. & Wagemann C., 2012). A 

subgroup analysis of not having an RMS is being made and is shown in appendix B. 

 
Table 9, subgroup analysis of France: RMS is present, threshold level 0.8 

5.3.2 Robustness checks  

To ensure the validity and reliability of the fsQCA findings, a series of robustness checks were 

undertaken; see appendix B for all robustness check results. The consistency threshold was 

changed to test the findings (Schneider C. Q. & Wagemann C., 2012), the levels were changed 

to 0.7 and 0.9, so lower and higher than the set 0.80 threshold setting used in this research. 

At the lower threshold of 0.7, see Table 10, the analysis gave exactly the same results as the 

threshold level of 0.80. This indicates that the identified configuration is very stable. By 
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lowering the threshold level, no more cases were added or removed. The results are not 

sensitive to minor threshold adjustments and are therefore robust and theoretically valid. 

When the threshold level was set at 0.90, there were no solutions, suggesting that there are 

no cases with a threshold level of 0.90 or higher. Meaning the sample did not contain cases 

with a meaningful contribution higher than 0.90. 

 
Table 10, consistency benchmark variations, RMS is present, threshold level 0.7 

 

5.4 conclusion  
These findings show causal complexity. The three configurations explain the adoption or non-

adoption of an RMS, or in other words, innovation adoption. Three distinct groups were 

discovered from the analysis. The self-driven pioneer, with a large-scale, innovation-minded 

farm. He is led by his own curiosity rather than his peers. He/she grows bigger because of the 

technology adopted on his farm. Embracing the technology gives him/her more chances to 

grow. The risk-averse family, however, is rather small and likes to keep it this way. Innovation 

is not on the agenda; good animal well-being, however, is. The stability and family work ethic 

are core to the family farm. The third configuration is that of the welfare traditionalist, a 

medium-scale farm that views its own skills as leading for the herd management. They do not 

trust or see the benefit in any technology; they believe the farm will grow by their own skills 

in monitoring the animals well-being.  
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Chapter 6, Discussion  

The aim of this study was to identify configurations of determinants that can explain their 

influence on the innovation adoption of a dairy farmer. With the use of fsQCA analysis on 18 

in-depth interviews in four EU countries, one pathway for adoption of an RMS and two 

alternative pathways for non-adoption were discovered.  

6.1 Theoretical contributions 
This study has multiple contributions to the literature on technology adoption and innovation 

diffusion. It integrated classical adoption theories with the use of fsQCA, a configurational 

analysis. The configurational nature of this study brought new insights. The findings confirm 

the model reasoning from TAM and UTAUT. The self-driven pioneering farmer has an 

enthusiastic innovation attitude with an above-country-average farm size and is not bothered 

by network externalities for the adoption of an RMS. This aligns with TAM’s emphasis on a 

positive attitude towards technology (Davis, 1986). The self-driven pioneer does his own 

research and does not get influenced by someone else. He or she sees the benefits innovation 

has on the farm and sees it as an essential part for improving and growing the operations. It 

confirms that favorable beliefs in a technology result in adoption (Davis, 1986).  

The UTAUT model extended the framework with performance expectancy and social influence 

(Venkatesh et al., 2003). This study shows that performance expectancy alone does not lead 

to innovation adoption. It is part of the self-driven pioneer, where the farmer needs to be of 

a certain size and open to innovation as well. Also, the social influence should not be present 

in this configuration; contrary to the UTAUT model, where it is a positive influencer (Venkatesh 

et al., 2003), the pioneering farmer is better off not being influenced.  

Two pathways for non-adoption were discovered. The welfare traditionalist is also working on 

his own but does not value new technologies at all and has, on the contrary, a strong emphasis 

on animal welfare. Interestingly, this farmer also has a large farm size. This might suggest that 

there is a stream of farmers that can grow their operations with a traditional mindset, 

inspecting their own cattle by skill instead of technology. That these farmers grow shows that 

innovation is not always the key to better operations (Rogers, 2003). However, it confirms that 

the individual traits are key in innovation adoption, even with a bigger farm size (Venkatesh 

et al., 2003). A traditionalist mindset can block innovation, although this does not mean that 

his/her farm is ‘worse off’ than the self-driven pioneer. It is interesting to see the traditional 

farm with a focus on animal welfare also improving and growing his farm operations (Montes 

de Oca Munguia et al., 2021). It is yet unknown how this is possible, as innovation usually leads 

to better prosperity (Rogers, 2003). It could be that the family farm is driven by incremental 

innovation while the pioneering farmer is driven by radical innovation (Dewar & Dutton, 

1986). The nature of a dairy farm is centered around the animal. You could argue that new 

technologies improve the farm but also let the farmer move away from the animal. While the 

traditionalist stays true to its operations and animal-centered farming and gets his/her 

improvements and growth from better caretaking. 
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This is not the case for the risk-averse family; this configuration has a small farm with a 

mistrust in innovation. They would rather stay small to keep the work within the family; they 

do not trust the technology to do the work for them. This is the only configuration that shows 

evidence for network externalities as well. This means that the social influence has a negative 

effect on innovation diffusion in the dairy farming sector. This confirms that all three types of 

determinants have an influence on the innovation adoption: the individual, the organization, 

and the environment (Damanpour, 1996). One could also argue that the risk-averse family 

farm has too small of a farm to be able to invest in new technologies, therefore not being able 

to grow.  

These results show the complexity and multi-factor nature of innovation adoption (Frambach 

& Schillewaert, 2002). Innovation adoption models should account for a combination of 

individual, organizational, and environmental factors instead of just researching them on their 

own (Van Oorschot et al., 2018).  

The use of fsQCA in this research demonstrates that a configurational approach offers a better 

and deeper understanding of innovation adoption determinants compared to traditional 

regression models (Ragin, 2008; Schneider C. Q. & Wagemann C., 2012). The multiple 

pathways show equifinality to the innovation adoption. A combination of multiple 

determinants can lead to the same outcome. This confirms the need for a more rigorous 

research approach on innovation adoption (Van Oorschot et al., 2018). Three farm types were 

developed in this study; this shows that the innovation adoption determinants cannot be 

captured by a single factor/determinant. It must be seen in a configuration with multiple 

determinants. This also confirms that innovation diffusion is a non-linear process (Rogers, 

2003).  

6.2 Practical contributions 
These findings have important implications for the suppliers of new technologies in the agri-

sector and the governmental policymakers. The farmers are segmented into three groups: the 

self-driven pioneers, risk-averse families, and welfare traditionalists. Each has their own 

unique motivations and barriers. There is no one way to stimulate innovation diffusion in the 

dairy sector (Rogers, 2003). 

The mindset of the farmer is important in how he/she feels about new innovations. This study 

shows that the self-driven pioneer reacts differently to supplier outreach or new innovation 

compared to the risk-averse family farmer. Segmentation in these categories with tailored 

messaging could benefit suppliers trying to sell their new technologies.  

Also, respect the pioneers autonomy on their farm. Persuasion from peers or suppliers could 

react negatively on those farmers, as the network externalities should be absent. These 

farmers could benefit from doing their own homework about an innovation provided by the 

supplier, such as an online return on investment calculator or on-farm demos.  

For the non-adopters, it could be useful to find ways to incorporate more and better health 

management/monitoring on the RMS or other new technologies. Showing that those tools are 

not only for labor savings, etc., but also as an improved health management tool on their farm. 

The welfare traditionalist shows that an animal-centric farm also can grow the business. 
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Perhaps technology developers can learn from these farms and have an animal-centric focus 

on technology development. Capturing the best of both worlds, the benefits from the pioneer 

and the traditionalist.  

Research shows that RMS and other on-farm innovations have a positive impact on the 

environment (D’Emden et al., 2006; Van Oorschot et al., 2018). For policymakers, it is 

important to understand that the farmers attitude has stronger evidence than the size of the 

farm, meaning their mindset is more influential than their financial capabilities. To increase 

innovation diffusion in the agri-sector. 

The size of the farm is, however, still an important aspect of the adoption process. By making 

specific subsidies only for below-country-average or average farm sizes. These farmers could 

get just the last bit of financial motivation to invest in new technologies. While not giving out 

subsidies to farmers who are big enough to do it on their own.  

RMS and the broader innovation Adoption is not about external convincing or large subsidies. 

It is about a farmer’s own mindset towards innovation, enabled by its size. Understanding the 

importance of the individual entrepreneur’s mindset and the segmentation is valuable for 

policymakers and suppliers. Tailored strategies and context-specific subsidies help reach 

innovation and sustainability goals. 

However, policymakers can also learn from the welfare traditional farmer, who has a good 

operating farm without the need for new technologies. What is he doing better? And how can 

this stream of farmers help achieve sustainability goals? It is not only about the environment; 

the cows well-being is, and will be even more, an important aspect of farming.  
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6.3 Limitations and future research 
The limitations for this research can be split up into two parts: the first focuses on the 

methodological setup of this research, while the second is about the result-specific limitations 

and future research. 

The self-driven pioneering farmer adopts innovation and has a growing operation. This is in 

line with literature (O’Grady & O’Hare, 2017; Rogers, 2003). However, the welfare 

traditionalist achieves the same operational improvements and growth, but without the 

adoption of new technologies or an RMS. It is very interesting to get a deeper understanding 

of why these farmers became or still are innovation-averse, and even more interestingly, how 

are these farms performing just as well? This seems to be the case when judged by the 

researchers own expertise during the farm visits. What are they doing to have this farm with 

no need for innovation? Deeper research could even be made on the benefits of innovation 

adoption on dairy farms, as it is a sector-specific branch. Deepening the work from O’Grady 

and O’Hare (2017). 

This study was made for the dairy sector. The agri-sector in general is very big and wide in 

operations. Future research should widen the scope in the agri-sector. What happens with 

plant-based farming? They have the same land prices as dairy farmers, but do they have the 

same segmentation of farmers as well?  

The differences in country are also interesting to deepen the research in; the sample from this 

research was too small to do country-specific analysis (Schneider C. Q. & Wagemann C., 2012). 

There are, however, still country differences yet unknown. Within the agri-sector, this is even 

more evident in other sectors. Greenhouse horticulture, for example, is leading in the 

Netherlands with the most advanced greenhouses. Why is this not in Germany, for example? 

This exploratory research made use of the network from Kramp B.V., although action has been 

taken to reduce bias because almost all cases came from the same network. It can not be ruled 

out that bias is present in the sample selection (Ragin, 2008). 

This study focused on the RMS for dairy farmers. The RMS was, in this study, the focus for 

innovation adoption. It is, however, not the only new technology a dairy farmer can have. The 

technologies spread far beyond just the RMS. For example, special lighting, feeding, and stable 

construction. So saying that RMS represents innovation adoption is a limitation for this 

research.  

The sample is also relatively small, with 18 cases. Future research should test the 

configurations given by this study in a larger sample, rightly representing the population. 

Possibly with a widespread survey.  

This thesis set out to answer which combination of determinants influences the adoption 

process of new technologies and how these determinants motivate or hinder the adoption 

process. 18 in-depth interviews in four European countries were conducted and analyzed via 

fsQCA analysis. The configurational pathways revealed that the adoption process is not 

influenced by a single determinant but rather via multiple configurational pathways with 

causal complexity and equifinality. This study offers a new perspective on innovation adoption 
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for the agricultural sector and helps accelerate innovation in Europe’s dairy sector. As well as 

discover that we can learn from innovation-averse farmers as well. 
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Appendix A, Interview script 

Philip Lutke Veldhuis, Master Business Administration Thesis 

1 hour   

Given the nature of the study, this is a semi-structured interview. The interviewer asks a set of pre-

determined macro questions (MQ) with the possibility to explore particular themes or responses 

further. While listening to the answers, the interviewer makes sure that all the items of interest are 

touched. If not, the interviewer asks potential additional questions to target such items. 

 

Intro:  

Give a welcome and thank you to the interviewee for participating in this interview and 

taking the time for me.  

Explain the goal of the interview: technology adoption among dairy farmers.  

Tell the interviewee that his/her information is confidential and will only be used for 

research purposes.  

Tell the interviewee there is always room for questions on his/her side. 

Ask the interviewee for consent to record the interview and use his/her transcript in an 

anonymized way for research purposes. 

The researcher introduces himself and briefly presents the goal of the research. 

 

MQ1: General introduction of the farmer and its firm.  

Can you tell me something about you and your farm? I am particularly curious about your 

personal history—such as how you became a dairy farmer—as well as the history of your 

farm.  

Potential additional questions: 

1. What motivates you to be a farmer? 

2. Can you tell me about the history of your farm? 

3. What type of farm (family farm, funded by the farmer, …) do you have? 

4. Is your farm self-sufficient in land use? if any? 

5. What is the size of your farm? Including the number of full-grown dairy cows and the number 

of workers. 

6. What are your ambitions for the future? 
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MQ2: Firm view towards technology and innovation. 

Now, I am curious about your role of technology on the farm. For example, can you tell me 

about your milking installation and other important machinery on the farm? 

Potential additional questions: 

1. What type of milking installation does your farm use? What is its size? 

2. What type of feeding installation does your farm use? What is its size? 

3. What type of manure installation does your farm use? What is its size? 

 

 

MQ3. Determinants of adoption or non-adoption. 

In the case of a robot milking installation on the farm (= technologically advanced) 

What are the most important reasons for you to choose this installation?  

In the case of a traditional milking installation on the farm (= not technologically advanced) 

Why have you refrained so far from investing in a robot installation? 

Under which circumstances would you start to invest in a robot installation? 

Potential additional questions: 

1. What are the reasons why you chose/did not choose the installation? 

2. What are the most important factors that you consider when investing? 

3. What are other factors that influenced the decision-making? 

4. Do other farmers, your family, or others have a role in the decision-making process? With 

whom do you discuss your choices? 

5. What would you tell others to think about when investing? 

 

 

MQ4. Personal attitude towards technology and innovation. 

Can you tell me something about your personal view on technology? For example, do you 

keep yourself updated on new technologies being developed for farming? 

Potential additional questions: 

1. Do you search on the internet for the latest trends regarding your job? Why/why not? 

2. Do you go to fairs to check out the latest models of machinery? Why/why not? 

3. Do you see benefits in having the latest technologies available? 

4. Are you interested in trying the latest farming equipment on your farm? 
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MQ5. Purchasing behaviour KRAMP 

Part 1: Milking installations 

Let’s talk about your milking installation and its maintenance. 

Potential additional questions: 

1. Is your milking installation serviced through maintenance contracts? Is this fully serviced by 

your dealer, or do you also do it (partially) yourself 

2. Do you have the flexibility to decide how it is maintained? If not, what are the 

consequences? 

3. Do you buy more often original or aftermarket parts? Why?  

4. Are you allowed to use non-original parts for repairs or maintenance? How about for 

cleaning or other consumables (nipple lining)? 

5. Where do you buy parts and consumables? Could you list all the channels you buy through? 

Including parts through a dealer (or not).  

6. How often are you looking online for parts and consumables? 

7. How much do you spend on maintenance every year, more or less? 

 

Part 2: Animal husbandry 

Let’s talk about animal husbandry equipment. Can you talk to me about the maintenance of 

this? How is this arranged? 

Beyond milking installations, we are aware that there are a lot of products that you 
commonly buy to manage your barn and cattle. Both in the barn (such as animal 
husbandry, feeding, and cleaning) and outside the farm (such as fencing).  

At Kramp, we want to make sure we can provide a relevant offer to the market. Therefore, 
we would like to ask you about these categories too. 

Potential additional questions: 

1. What are the 5 products that you buy most commonly?  
2. What are the 5 products that you spend the most money on? Can you estimate how much 

you spend on those every year? 
3. For these products, what are your preferred channels to buy from and why?  
4. Do you buy through other channels, such as online retail or directly from suppliers? For 

which kind of products? 
5. Do you buy original or aftermarket parts for your animal husbandry, and why? 
6. Can you estimate how much you spend in total on animal husbandry parts on a yearly basis? 
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MQ6. Local situation and influence of regulation   

Can you tell me how it is being a dairy farmer in your country?  

Potential additional questions: 

1. Is your outlook for your business positive or negative for the coming years, and why? 
2. What challenges are you facing? 

How are regulations and policies impacting you? What are you doing to adjust to this 
changing business environment? 

 

Conclusion: Beyond what we already talked about, is there anything you feel we missed today? 
What would you want to be able to buy through your dealer or elsewhere that is not possible 
today? 

After the interviews I will transcribe and anonymize the data. The data will be aggregated into 
themes and used in my research to discover determinants for technology adoption. Could I make 
contact with you again at a later stage for questions or remarks if I discover uncertainties or 
problems in my data? 
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Appendix B, robustness checks 

The first four tables show the crossover point adjustments with thresholds varying from 0.7 

to 0.9. Circles marked in red differ from threshold level 0.8. At 0.9, there was no solution 

when having an RMS.  

The last two tables show a subgroup analysis of France. France had the biggest sample size 

and overall the most consistent sample; therefore, France was chosen for the subgroup 

analysis.  

 

Table B1, consistency benchmark variations, RMS is present, threshold level 0.7 
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Table B2, consistency benchmark variations,  RMS is absent, threshold level 0.7 
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Table B3, consistency benchmark variations, RMS is present, threshold level 0.9—no solution 
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Table B4, consistency benchmark variations, RMS is absent, threshold level 0.9 
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Table B5, subgroup analysis of France, RMS is present, threshold level 0.8 
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Table B6, subgroup analysis of France, RMS is absent, threshold level 0.8 

 

 


