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5. Moving from monodisciplinarity towards 

transdisciplinarity: Insights into the barriers  

and facilitators that scientists faced 

Transdisciplinary research aims to integrate scientific knowledge and societal 

perspectives. Although transdisciplinarity increasingly plays a role in science, practical 

implications remain largely unreported in literature. A dialogue is a common strategy in 

this type of research to stimulate mutual learning between researchers and societal 

stakeholders. 

This paper presents a four-year dialogue, using tailor-made interventions, between 

researchers in an interdisciplinary animal welfare research program and societal 

stakeholders. The dialogue aimed to encourage the researchers to move from a 

monodisciplinary approach to a more transdisciplinary   one. 

Three learning phase were identified and described along with elements that worked as 

either barriers or facilitators of learning. We argue that this learning process can be 

shortened by starting with teambuilding and the design of shared research projects after 

which individual experiments can be planned. Additional practical strategies are 

discussed. 

 

5.1 Introduction 

Science and technology play an important role in the development of animal production. For 

example, innovations in management, breeding and nutrition have contributed to the 

intensification and scaling up of animal production and to higher production and efficiency 

rates. In other words, they have contributed to the industrialization of animal production 

and, as a result, realized the production of affordable meat and other animal products 

(Lassen et al., 2006; Vanhonacker et al., 2010; Economic Affairs, 2011; Miele et al., 2011). 

However, science and technology based solutions for one stakeholder group frequently 

induce unintended consequences for other stakeholder groups in animal production (Batie & 

Schweikhardt, 2010; Driessen, 2010). For example, the industrialization of animal 
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production shows negative trade-offs for animal welfare and health, the environment, and 

public health. These unintended consequences, or symptoms of unsustainability (Loorbach, 

2007), have become visible to society, resulting in increasing societal concerns about animal 

welfare in particular (Blandford & Fulponi, 1999; Swinnen et al., 2005; Lassen et al., 2006; 

Commission, 2007; Vanhonacker et al., 2010; Economic Affairs, 2011; Miele et al., 2011).  

The animal production sector increasingly also recognizes the need for sustainable and 

animal friendly production. Consequently, initiatives have been taken to move towards more 

sustainable production systems and researchers have started working on solutions for the 

trade-offs. One example is SEFAbar4, an EU-funded project on sustainable animal breeding 

and another example is Welfare Quality5, an EU-funded project to develop, amongst other 

topics, European standards for on-farm welfare assessment in line with societal concerns.  

In order to address complex societal issues, such as the ones related to animal production, 

and to realize societal embedding of science and technology, there is consensus in the 

literature calling for a different type of knowledge production, which goes beyond the 

boundaries of one discipline and even beyond the boundaries of science. Knowledge from 

science and society can become integrated when the interaction between researchers and 

other stakeholders receives a central role in research. This type of research is labelled as 

transdisciplinary research (Argyris & Schön, 1978; Dunn, 1988; Rip et al., 1995; Grin & van 

de Graaf, 1996; Klein et al., 2001; Jasanoff, 2003a; Hagendijk & Irwin, 2006; Chilvers, 

2009; Veldkamp et al., 2009; Broerse, 2010; Regeer, 2010).   

As part of a research effort, we structured, analysed and monitored a four-year dialogue 

between the stakeholder representatives and the animal researchers involved in an 

interdisciplinary animal welfare research program that aimed to improve both pig welfare 

and growth performance. In this paper we analyse the effect of this dialogue on the learning 

progress of the researchers, that is, the extent to which they moved from a monodisciplinary 

approach towards a transdisciplinary one,  and what factors hampered or stimulated this 

process.  

 

                                                 

4 SEFABar: www.effab.org/ProjectsandNetworks/FinishedProjectsandNetworks.aspx.  

Last accessed in August 2013. 
5 Welfare Quality®: www.welfarequality.net. Last accessed in August 2013.   
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5.1.1 Case: The development of a new breeding strategy 

Breeding is of significant economic importance in the animal production sector. It is a 

powerful tool to select animals that better meet the needs of the producers. Single-trait 

selection for production often results in negative trade-offs for animal health and welfare. 

Therefore, producers prefer to include not only traits related to production efficiency, but 

also health and welfare traits (Rydhmer & Lundeheim, 2008; Knap, 2012; Rodenburg & 

Turner, 2012).  

To increase growth performance, breeding to date has generally focused on the individual 

animal. Recently, an innovative pig breeding strategy has been designed, based on the 

observation that some animals have a positive effect on the growth performance of their 

group mates and that this effect is genetically based (Bijma et al., 2007). The suggested 

explanation is that breeding for these types of animals positively affects the social 

interactions of pigs, thereby positively affecting growth of all animals in the group. Pigs have 

a complex social life, and their social interactions are known to profoundly affect their 

welfare (Gonyou, 2001). A targeted breeding strategy might indirectly reduce negative social 

behaviours (such as aggressive behaviours) and increase positive social behaviours (such as 

social skills and social support), resulting in a win-win for animal welfare and growth 

performance (Rodenburg et al., 2010).  

In 2009, a four-year interdisciplinary research program was initiated, jointly funded by the 

Netherlands Organisation for Scientific Research (NWO) and the Ministry of Economic 

Affairs. It combined the expertise of ethology, adaptation physiology, quantitative genetics 

and sociology to investigate the implications of this breeding strategy on pig behaviour and 

welfare, as well as the responses of societal stakeholders under the working title: 

“Incorporating social genetic effects into pig breeding programs to achieve balanced 

improvement in productivity and welfare”.  

At the start of the research program, the researchers who were involved appeared to have a 

different framing of the problem and consequently favoured different solutions than some 

stakeholders (Benard & De Cock Buning, 2010). In current husbandry, negative social 

behaviours, such as tail biting and aggression, are partly the result of the way the animals are 

housed and managed (e.g. barren environments, high density, mixing of pigs) (Gonyou, 

2001). Interviews and focus group discussions in 2009 showed that different stakeholders, 

in particular consumers and animal protection organizations, perceived the breeding 

strategy as an end-of-pipe solution, trying to solve the problem at the end of the process 
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(Benard & De Cock Buning, 2010). These stakeholders frequently argued that the animal 

does not need changing, but that there is a need to change barren husbandry systems to 

improve social interactions and welfare of the animals (Benard & De Cock Buning, 2010). 

They reasoned from an animal perspective, while the researchers had a more holistic 

reasoning, taking into account elements such as profitability and feasibility. At that time, the 

researchers had considered that enough knowledge was already available on those changes 

needed to improve the barren husbandry system, through which the problem moved from 

being a scientific problem towards a societal one, which fell outside the scope of the 

researchers.   

 

5.1.2 Transdisciplinary research  

Transdisciplinary research (see figure 5.1) is directed at complex societal issues and aims to 

develop knowledge and innovations which are perceived to contribute to societal progress. It 

takes real-life complexity and the wide scale of different perspectives within science and 

society into account (Klein, 2004; Thompson Klein, 2004; Max-Neef, 2005; Wickson et al., 

2006; De Cock Buning et al., 2008; Russell et al., 2008; Bunders et al., 2010; Mobjörk, 

2010; Regeer, 2010; Pohl, 2011). 

 

Figure 5.1 Schematic representation of the differences in knowledge integration (dashed borders) in 

mono‐, multi‐, inter‐ and transdisciplinary research teams. 

Multidisciplinary research (see figure 5.1) is the investigation of a complex problem from 

different angles by a team composed of experts from different disciplines, with the experts 

each using their own disciplinary theories and methods. In the case of an interdisciplinary 

team, the disciplinary boundaries are open: disciplinary theories are connected to each other 
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and mixed methodologies are used to find answers on the shared objectives of the study 

(Bruce et al., 2004; Max-Neef, 2005; Wickson et al., 2006). Transdisciplinary research goes 

one step further by acknowledging the relevance of the experiential knowledge of non-

scientific trained stakeholders, investigating with them the shared objectives of the study. It 

comprises:  

“a new form of learning and problem solving involving cooperation among 

different parts of society and academia in order to meet complex challenges of 

society” (Klein et al., 2001, p. 7). 

In transdisciplinary research, mutual learning between researchers and stakeholders is 

essential to obtain a more sophisticated understanding of the problem (Scholz, 2000). 

Researchers and stakeholders have their own unique knowledge (Wynne, 1998) and tend to 

define problems differently (Hisschemöller & Hoppe, 1995). By exploring a shared 

perspective on the problem, “horizons become fused” (Gadamer, 1965), and the chance of 

success in creating solutions that match the diversity of societal perspectives increases 

(Hisschemöller & Hoppe, 1995). An important element in this is frame reflection, which is 

defined by Schön and Rein (1994, p. 187) as:  

“to put themselves in the shoes of other actors in the environment (..) and to 

overcome the blindness induced by their own ways of framing the policy situation”. 

By studying five professionals from different fields (engineering, architecture, management, 

psychotherapy, and town planning) Schön showed that during their usual practices, 

professionals are intuitively guided by their frames of meaning, namely a set of assumptions 

which guide professionals in their actions and help them to make sense of a situation 

(Schön, 1983). During their usual practices, reflection is limited to first-order reflection (the 

problem definitions and suggested solutions), while second-order beliefs (assumptions: 

norms, values and theories) are held constant (Schön, 1983). Understanding and reflection 

on each other’s frames of meaning by second-order reflection – or learning – is 

acknowledged to be required for congruency between different actors and crucial for 

undertaking common action (Argyris & Schön, 1978; Grin & van de Graaf, 1996). 

In short, transdisciplinary research demands participating in stakeholder learning processes 

to understand the variety of stakeholder perspectives; reflexivity on own and others’ roles, 

and anticipating on synergies between research and social effects (Schot & Rip, 1997; 

Roelofsen et al., 2008).  
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5.1.3 This study  

A willingness to learn from each other often appears to be more challenging than expected 

(Regeer, 2010), and the effects of stakeholder learning processes can be disappointing 

(Schusler et al., 2003; Steyaert & Jiggins, 2007; Rip, 2009; Kloet, 2011; Roelofsen, 2011). 

There are not many studies of practical implementations of stakeholder learning processes 

(Hyysalo, 2009; Garmendia & Stagl, 2010; Muro & Jeffrey, 2012) or transdisciplinary 

research (Reuzel, 2001; Rip, 2001; Guston & Sarewitz, 2002; Genus, 2006), that can give 

guidance to  the designing of such processes and the selection and use of techniques and 

methodologies (Muro & Jeffrey, 2012) .   

Dialogues and other participatory approaches offer a stage for stakeholder learning 

processes and collective actions (Muro & Jeffrey, 2008). Here, we describe the design, 

process and outcomes of a tailor-made science-society dialogue in which researchers and 

stakeholders shared their disciplinary and experiential knowledge to jointly decide on 

upcoming opportunities along the research process. In particular, we were interested in the 

extent to which this dialogue stimulated mutual learning and what practical factors 

hampered or stimulated this process. This paper focuses on the learning process of the 

animal researchers6 involved in the research program, whereas the learning process of 

stakeholders is addressed in other publications (Benard & Cock Buning, 2013).  

One author (MB) of this chapter was part of the interdisciplinary research team as 

transdisciplinary Ph.D. student. She had the role of reflective monitor (Mierlo et al., 2010) 

and therefore the development of her learning process will not be part of this paper.  

From our analysis, we identified three phases in the researchers’ learning process in which 

they moved from monodisciplinarity towards transdisciplinarity. In the result sections, these 

three phases are described separately by discussing the process and then providing a 

reflection by the researchers on their development.  

 

  
                                                 

6 Indicated in this paper as “researchers” and refers to both Ph.D. students and senior researchers. 

When we refer to only the Ph.D. students or senior researchers, this is specified.  



5

  

55 

 

5.2 Methodology 

We explain the structure of the animal welfare research program in section 5.2.1. Then, in 

section 5.2.2 we describe the dialogue design and the interventions that were part of it. 

Additional interventions that stimulated the learning process of the researchers are 

described in section 5.2.3. Finally, we show our analysis of the learning process in section 

5.2.4.    

 

5.2.1 Structure animal welfare research program 

To understand the welfare implications of the new breeding strategy, the research program 

included four projects which were conducted by four Ph.D. students and several supervising 

researchers (see Table 5.1). One project had its main focus on genetic research (project 2) 

and two projects on behavioural research (projects 3 and 4). A science-society dialogue was 

undertaken to ensure that the research strategy would take societal concerns into account 

(Project 1, authors of manuscript), parallel with genetic and behavioural studies (Projects 2, 

3 and 4). Links between the projects were stimulated by a joint education program, joint 

supervisors (Ph.D. students 2 & 4, Ph.D. students 3 & 4) and by providing a joint working 

place for Ph.D. students 2,3,4 (all days) and 1 (one day a week). The joint working place 

stimulated formal and informal interdisciplinary weekly meetings between all Ph.D. 

students. 
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Table 5.1 The research program consisted of 4 Ph.D. research projects. Column 1 shows the project 

number, column 2 and 3 the disciplinary background, and column 4 the objectives of the project. 

Column 5 shows the Ph.D. students and the seniors involved in the project and column 6 shows 

seniors that were not directly involved in the projects but had a more consulting and advisory role. 

Pro‐ 

ject 

Discipline  Topic  Involved  Advisors  

1  Trans‐ 

disciplinary 

Engaging society’s values 

in the pig breeding 

program 

Ph.D. student 1 

Senior researcher 

1 (authors) 

 

2  Genetics Quantifying social effects 

and incorporating 

them in genetic model 

Ph.D. student 2

Senior researcher 

2, B  

Senior‐

researcher 6 

3  Behaviour & 

Physiology 

Effects on behaviour, 

physiology and welfare 

Ph.D. student 3

Senior Researcher 

3, 4 

Senior‐

researcher 7 

4  Genetics & 

Behaviour 

Interactions with the 

environment: effects of 

housing conditions 

Ph.D. student 4

Senior Researcher 

2, 3 

Senior‐

researcher 7 

 

5.2.2 The Dialogue Design 

The science-society dialogue was based on the principles of the Interactive Learning and 

Action (ILA) approach (Broerse & Bunders, 2000; Betten et al., 2013) through which 

consultation and deliberation was facilitated by on-going loops of five phases:  

 Exploratory phase; 

 In-depth study of needs and visions;  

 Integration of different perspectives;  

 Agenda setting and planning; 

 Implementation. 
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Figure 5.2 Structure of the science‐society dialogue based on the ILA approach  

(Broerse & Bunders, 2000). In the first two phases a variety of stakeholders 

 were consulted, and the results were used as input for the deliberation  

between researchers and stakeholders in phases 3 ‐ 4. 

 

 

Dialogue sessions 

During structured, tailor-made dialogue sessions (ILA-Phase 3 and 4), the researchers 

deliberated with representatives of stakeholder groups (see table 5.2) on progress and future 

research directions. Prior to these sessions, the participants and a wider circle of 

stakeholders (e.g. consumers, farmers, organizations with a more activist approach) were 

consulted by the author (MB) in focus group discussions and interviews (ILA-phase 2), 

which provided input for the deliberations between researchers and representatives in the 

dialogue sessions. In ILA-phase 3, these dialogue sessions aimed to make similarities and 

differences explicit, induce reflection and explore options for a shared vision. In ILA-phase 

4, the goal was to discuss the implications of the ILA-phase 3 sessions for the research and to 

decide on shared activities.    

Table 5.2 Stakeholder representatives that participated in dialogue sessions. 

Participants  Background  

Animal protection 

representative 

Senior policy‐maker at the Dutch Society for the Protection of 

Animals 

Breeding industry 

representative  

Senior researcher working for one of the global leaders in pig 

breeding and artificial insemination, which financed project 1 
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Involved in the supervision of Ph.D. student 1 (as Senior‐

researchers B in table 5.1)    

Farmer representative Pig farmer and chair of the Department of Pig Husbandry of the 

Dutch farm branch organization 

Food industry representative

 

Working for one of the European market leaders of the food and 

meat industry 

 

Interviews and focus group discussions 

Interviews (explorative, in-depth and semi-structured) and focus group discussions were 

conducted with a broad range of stakeholders (on six occasions) and the researchers (on 

three of the six occasions), during the research. The interviews and focus group discussions 

were employed to create an  inventory of the visions and needs at stake (ILA-phase 2) which 

was used as input in the deliberation process of the dialogue sessions (ILA-phase 3). The 

interviews and focus group discussions also functioned as an intervention because they 

raised awareness among the interviewees and participants of their own implicit attitudes and 

underlying norms and values. Topics of the interviews include the breeding strategy and 

alternative strategies, animal welfare, interdisciplinary collaboration and transdisciplinary 

learning.  

 

5.2.3 Supporting the Ph.D. students learning process 

Courses  

In addition to the dialogue, five courses (each 18-29 hours) were designed for the Ph.D. 

students by the NWO program “The Value of Animal Welfare”, of which this project was a 

part. Each course had a specific theme: sustainability, ethics, society, marketing, and 

policy. Each theme, related the research program to its wider socioeconomic context. They 

all had the same structure, consisting of lectures from speakers from universities or the 

animal production sector, an excursion, and an assignment in which the Ph.D. students were 

asked to link the research program with what had been learned during the course. The Ph.D. 

students were asked to present the outcomes of the project to the program committee of the 

NWO which was supervising the progress and adherence to the aims of the program. This 

committee comprised representatives of animal protection organizations, farmers’ 
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organizations, government and universities. The Ph.D. students engaged in speed dating 

exercises with the committee members to discuss the linkage between the research program 

and different stakeholder perspectives.  

Supervision meetings 

Supervision meetings took place between the Ph.D. students and the senior researchers who 

were directly involved, in order to decide how to operationalize insights derived during the 

dialogue sessions and courses into shared activities or into future research directions.  

 

5.2.4 Shared activities/Others 

The dialogue, courses and supervision meetings resulted in several shared science-society 

learning activities such as the organizing of a symposium, farm visits and the writing of a 

brochure. These shared activities aimed to bring about societal embedding of the breeding 

strategy, but also had a strong interventionist character as they stimulated second-order 

learning among all participants (see figure 5.3).    

 

Figure 5.3 Timeline of the four‐year research program. In the first three years, several interventions 

took place to stimulate transdisciplinary team research. Consultation of  

non‐academic stakeholders by project 4, unreported and informal meetings  

between the researchers are not included in this figure.  
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5.2.5 Data analysis  

All interviews, focus group discussions and sessions were transcribed, and open and axial 

coded. Summaries were sent to the interviewees or participants for validation and they were 

asked to evaluate the usefulness of the intervention. The supervision meetings were not 

transcribed, but extensive notes were made and shared among the participants. Informal 

conversations or standard work meetings were not included in the analysis presented here. 

The analyses focused on: perspectives and underlying norms and values (per individual and 

as a group) and whether they changed over time during or after interventions; group 

dynamics during interventions; and the usefulness of the interventions according to the 

participants.  

An extensive evaluation of the first three years of the dialogue, including all past 

interventions, was conducted with the researchers (month 35/November 2012), consisting of 

a questionnaire survey and an in-depth interview lasting approximately one hour. The 

questionnaire was related to: the aim and execution of the research project; inter- and 

transdisciplinarity learning; the different type of stakeholders which were involved; and 

animal welfare aspects (in total 19 sub-topics). The researchers were asked to what extent 

their vision or acts related to these topics had changed during the project and what they 

thought they had learned. They were also asked to indicate how past educational 

interventions had been received. The results of the questionnaire survey were discussed 

extensively in the in-depth interviews to gain insights into the learning process of the 

researchers, their experience with interdisciplinarity and science-society activities, and 

stimulating or hampering factors in inter- and transdisciplinary learning.   

As final validation check, we allowed the researchers comment on an earlier version of this 

paper and received  their consent to be quoted in the paper.    

 

5.3 Results 

Three different phases were identified in the researchers’ learning process, based on the 

general attitude in the research team towards transdisciplinarity. In the first phase, the 

researchers preferred monodisciplinary activities above transdisciplinary ones 

(unintegrated). In the second phase, transdisciplinary activities were initiated, resulting in a 
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degree of confusion (confusion). The last phase was characterised by successful 

transdisciplinary activities, through which its added value was recognized and internal 

motivation was raised (internalization).  

 

5.3.1 Phase 1 (Unintegrated)  

Interventions that were relevant in phase 1 (year 1) for the transition towards a more 

transdisciplinary approach are listed in table 5.3.   

Table 5.3 Relevant interventions and/or activities in phase 1. 

Month  Activity  About 

1  Interview B‐1  Frames  at  stake:  semi  ‐structured  interviews  on  how  the 

involved  researchers  and  stakeholders  perceive  the 

breeding strategy and related issues  

3  Others E‐1 First official  introduction:  introducing the different subprojects 

by presentations 

6  Dialogue 

session A‐1 

Introduction  of  stakeholders:  deliberating  the  positive  and 

negative aspects of the research program 

13  Dialogue 

session A‐2 

A) Understanding of  concepts: deliberating  the  interpretation 

of research concepts at stake 

B)  Issues at stake: presenting  the perspectives of stakeholders 

versus  the perspectives  of  the  natural  researchers  in  one 

scheme 

 

Process   

At the start of the program, interviews were conducted (month 1) with all the researchers on 

their perspectives concerning the goal and execution of the research program. Except for one 

senior researcher, they were unfamiliar with social sciences and transdisciplinarity. The 
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Ph.D. students stated that they did not have a clear picture of the aim or execution of 

transdisciplinary research. One of them imagined that a science-society dialogue is useful for 

one-way communication and image improvement of the pig husbandry and all three 

perceived transdisciplinarity as the responsibility of project 1.  

Animal experiments demand long-term planning, therefore, shortly after the start of the 

research program, an extensive planning scheme was made for the first 18 months. This 

planning involved one large animal behaviour experiment, and demanded much time of the 

Ph.D. students in project 3 and 4. Consequently, interaction with the other projects was 

limited and  it was therefore decided that the Ph.D. students should meet to discuss each 

other’s progress at least once a month. The first time that this occurred (month 5), it was 

valued positively because a joint paper needed to be written, (a mandatory demand of the 

funding organizations). There were reservations about this joint paper from the side of the 

Ph.D. students because it was not understood how the projects could be combined into one 

story. Linking elements between the four projects appeared difficult to define at that stage. 

During the first official introduction (month 3) and the first session (month 6), the 

researchers were confronted with the progress results of an inventory of societal concerns 

(author MB). In the official meeting, the issues at stake according to a broad spectrum of 

stakeholders were presented, based on fifteen in-depth interviews and three focus group 

discussions. In the first session (month 6), a dialogue was facilitated between the 

stakeholder representatives and the researchers to exchange perspectives on the research 

program. The animal protection and industry representatives (the farmer representative was 

absent) emphasized the potential risks of the breeding strategy. The breeding strategy could 

decrease pig welfare if it was used as an excuse to not adapt the barren husbandry methods. 

In addition, both pig welfare and pig integrity could be harmed if the pigs were to be 

negatively affected, for example, if they became indifferent to their environment. At both 

moments, the researchers shared these concerns, but felt that the designed experiments 

were sufficient to evaluate these concerns. Therefore, a reflection on the design or objectives 

of the research program was not undertaken. 

A second session took place in month 13 at which again the issues at stake according to a 

broad spectrum of stakeholders were presented. This time it resulted in reflection although 

not on the research program itself, but on potential misunderstandings of the breeding 

strategy by the stakeholders. If that was the underlying cause of expressed concerns, then 

one-way communication from science to society was perceived to be a useful strategy.  
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Reflection by the researchers during  
the program evaluation in month 35 

The researchers acknowledged that in the first phase, the animal research and science-

society dialogue were not interwoven. The two sessions were valued as interesting, but they 

did not lead to reflection on, or changes in, the research design. The researchers provided 

four major reasons for this, which were primarily related to not knowing instead of not 

willing.  

First, at the start the Ph.D. students lacked experience as researchers and needed to focus 

fully on understanding and designing their own projects. Thus, it was challenging to design, 

plan and conduct animal experiments in time, and initiating interdisciplinary activities or 

science-society related activities was perceived as time consuming.  

”Wasn’t it just that the first few times that we had an official meeting, that we all did 

not know what we were actually doing? And when you introduced some new 

insights, that we all were a bit too busy with our own project, like what are we 

going to do, why and how? In my opinion, there were several discussions and 

presentations on the experimental designs and then you came with societal 

reactions. Everybody was still busy with defining what they were doing.“ (Ph.D. 

student 2, Evaluative interview, month 36) 

Second, the majority of the researchers were unfamiliar with the social sciences and their 

training as animal researchers had not prepared them to collaborate with other disciplines. 

They stated that there was a lack of good examples of such collaborations in literature or 

practice. One researcher mentioned feeling that there was a dilemma between technical 

research activities and society related activities during the first phase. He perceived them as 

two separated activities and therefore it was unclear for him how to shape the project to be 

consistent with these two aspects. The researchers also stated several times that  the social 

science project was difficult to grasp. The content of a sociological thesis was unclear for 

them, while that insight could have been helpful. It was suggested that future 

interdisciplinary projects should have a study group identifying papers that could illustrate 

the approach from the perspective of disciplines involved because even the animal behaviour 

researchers and the geneticists experienced difficulties in understanding the methods and 

jargon of the other discipline.  
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Third, the researchers were aware of the changing culture in science from monodisciplinarity 

towards transdisciplinarity and recognized its added value. However, some admitted that 

their professional preferences were still related to animal science and the answering of 

scientific questions.  

5.3.2 Phase 2 (Confusion)   

Interventions that were relevant in phase 2 (year 2) for the transition towards a more 

transdisciplinary approach are listed in table 5.4.    

Table 5.4 Relevant interventions and/or activities. 

Month  Activity  About 

15  Course C‐2  Animal welfare & Ethics: framing the research program in an 

ethical perspective  

16  Dialogue 

Session A‐3 

Implications dialogue: deliberating the meaning of insights 

derived during the first 2 workshops for the research 

program and what actions consequently need to be taken   

17  Supervision 

meeting D‐1 

Writing a joint paper: combining different disciplines into one 

story  

18  Course C‐3 Animal welfare & Society: framing the research program 

through a societal perspective  

19  Supervision 

meeting D‐2 

A) Brochure: writing a brochure for society

B) Collaboration: improving collaboration  

19  Supervision 

meeting D‐3 

Tuning project: combining the research questions of the projects  

20  Supervision 

meeting D‐4 

Layman document: translating projects in understandable 

language 

24  Dialogue 

session A‐4  

Qualitative Behaviour Assessment: researchers and 

stakeholders scoring together different film fragments 

showing pig behaviour 
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Process  

One week before the third session (month 16), the researchers received a Science-Society 

document that included statements made by themselves and stakeholders during the first 

year of the dialogue. The main topics were the concerns expressed by societal stakeholder 

about the research program and other alternatives to improve social behaviour of pigs.  

The session focused on the relevance of the content of the document for the design and 

direction of the research program and whether actions needed to be taken. The researchers 

were already familiar with most of the content of the report due to presentations given 

earlier, however, it resulted this time in a different reaction, showing an opening for science-

society integration.   

“This [report] is a sort 360 degrees feedback on our project. What does our 

environment say?” (Senior researcher 7, Session 3, month 16) 

“I’ve got the idea that we can build on this report.” (Senior researcher B, Session 3) 

Felt the researchers first that the design of the experiments was sufficient to evaluate the 

concerns and that one-way communication towards society would be sufficient, this time 

they expressed a need to reflect on the objectives and design of the research program. 

“For me the problem is, what is the objective of the program? Is it selection on 

growth and possibly on social behaviour and I ask society for feedback. Now I see 

societal concerns, does that imply that I have to change my message to society or 

that I need to adapt the research design. Or is the objective solving a welfare 

problem in pig husbandry? That is completely different.” (Senior researcher 7, 

Session 3) 

“We have got two themes in the program to improve social interactions [of pigs]: 

breeding and environment. The societal concerns are precisely about that so you 

have to give both themes a place in the program. To what extent? I don’t know yet.” 

(Senior researcher 4, Session 3) 

The report brought forward confusion on how to continue the research program. The 

researchers questioned whether stakeholder concerns were caused by the objective and 

design of the program or that it was misunderstood by stakeholders. The report also helped 

them to recognize that parts of the recent scientific knowledge on pig behaviour is not well 
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known among the stakeholders and that there is a difference between scientific knowledge 

and application in practices. They questioned how to communicate existing scientific 

knowledge in order to improve animal welfare in general.  

The researchers decided to organize a symposium halfway through the project in order to 

stimulate the implementation of science into practice and the identification of research 

directions to realize this impact. They also decided to write a brochure to explain and justify 

the added value of the research program. The team of Ph.D. students were assigned to define 

the target group and to design the two initiatives (symposium and brochure). This were 

additional tasks next to the writing of the joint paper. 

To support these shared activities, exercises were included in the two courses that followed 

(month 11 and 15) on how to explain the research program from different perspectives. 

Several follow-up meetings between the Ph.D. students on the content of the brochure and 

the joint paper then took place.  

The Ph.D. students were, however, confused about what was expected from them in the 

context of transdisciplinarity and how to shape the collaboration. They did not know how to 

operationalize what was decided during the previous session and how to deal with the 

different framings of the research program as they learned during the courses. Different 

perspectives of stakeholders and insecurity of the Ph.D. students led to several versions of 

the joint paper. Meetings were not productive because none of the Ph.D. students had been 

assigned explicitly a role as project leader and also other responsibilities were not clearly 

assigned. This led to a low commitment from the Ph.D. students for the shared activities.  

Therefore, in month 19 a meeting with the supervisors was organized to address internal 

concerns relating to the interdisciplinary collaboration. Here, the Ph.D. students discussed 

that there was not enough informal contact between them and that the basic team feeling 

was lacking. In addition, they concluded that there was a need for concrete actions and long 

term planning linking the individual projects.  

As response, supervision meetings (month 19 and 20) were organized to compare the 

research questions and already generated data of the individual projects data in order to 

formulate new research questions for the second half of the research program. Another 

planned action was the “translation” of the projects into lay language which allow 

stakeholders to get an understanding of the research program. In addition, once a week, a 
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meeting was planned so that the Ph.D. students could to stay up to date on each other’s 

progress.  

Reflection by the researchers during  
the program evaluation in month 35 

The previous section show that session 3 with the science-society document had a 

substantial impact on the researchers, but during the evaluation somehow they did not 

remember it in that way. Only one Ph.D. student who had missed the session remembered a 

high degree of confusion among the other researchers in the days after the session. It felt for 

her, at that time, as if the aim of the research program had been completely changed.  

Although the courses raised feelings of confusion, they were valued as positive because they 

stimulated collaboration and informal contact. In addition, in several formats, perspectives 

of stakeholders were shown and reflection was stimulated. The writing of a joint paper and 

the starting up of shared activities was stated as very difficult by the Ph.D. students and they 

stated that more guidance and clarity from the social researchers could have been helpful as 

they had more expertise on this type of papers.  

The supervision meetings (1-4 in month 19 and 20) were experienced as moderately useful 

or informative by two of the Ph.D. students. One Ph.D. student gave as explanation that, in 

the end, nothing was done with the ‘science-society’ document and the proposed brochure. 

One Ph.D. student appreciated the supervision meetings because she had initially difficulties 

with handling changing plans and extra tasks. Science-society activities were difficult for her, 

because she preferred to focus on single tasks – in this case doing research that was needed 

for finishing of her thesis. The translation of the projects into lay-language was also useful 

for her because it helped her to understand why some experiments were conducted and how 

to put them in context.  

 

5.3.3 Phase 3 (Internalization) 

Interventions that were relevant in phase 3 (year 3) for transition towards a more 

transdisciplinary approach are listed in table 5.5.  
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Table 5.5 Relevant interventions and/or activities. 

Month  Activity  About 

26  Supervision 

meeting D‐7 

Practical decisions on shared activities 

28  Shared  action 

E‐2 

Self‐organized  symposium  by  the  Ph.D.  students (Peaceful 

Pigs):  Knowledge  exchange  between  researchers  and 

sector  on  causes  and  solutions  of  tail  biting  through 

presentations and workshops 

31  Shared  action 

E‐3 

Meeting  the  farmer:    One‐to‐one  dialogues  between  the 

researchers  and  farmers  to  stimulate  mutual 

understanding and learning  

33  Other E‐4 Midterm  evaluation:  Presenting  (shared)  results  to  the 

program committee of the granting agent 

 

Process 

Tail biting was at that moment an urgent animal welfare issue, because the Dutch 

government had formulated a future vision in which animal production should become 

sustainable in a time frame of fifteen years. This meant, among others, stopping tail docking 

of pigs (conducted to prevent tail biting), however, general agreement was lacking on 

effective alternatives for tail docking. The Ph.D. students needed to organize a symposium 

(Peaceful Pigs) (see previous phase) and they decided to focus the symposium on tail biting 

and to invite farmers. At the same time, pig observations during the experiments showed 

that the breeding strategy affects the incidence of tail biting. Tail biting became in this way a 

major issue in the research program.  

Through these two developments, the researchers experienced themselves that 

transdisciplinarity had an added value. First, as part of the science-society dialogue, the 

symposium (month 28) was organized which resulted in a direct confrontation with farmers 

(Benard et al., 2013)(see next chapter). They appeared to be only moderately open for 

scientific knowledge and the issue of tail biting had the tendency to run into a deadlock. As 
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follow-up, one-to-one dialogues were organized to stimulate mutual learning (month 31) 

between on the one hand four critical farmers and three researchers on the other to 

understand the encountered barriers, i.e. the origin of the different perspectives and to 

stimulate mutual learning (Benard et al., 2013)(see next chapter). Through these two 

activities, the researchers experienced themselves that famers have different perspectives 

and knowledge on animal related issues and that scientific knowledge is not automatically 

taken for granted. Consequently, the researchers realized that it is necessary to exchange 

knowledge and to do this with care.  

Second, as result of the pig observations during the experiments, the breeding industry 

involved became interested in pig behaviour and the related animal welfare issue of tail-

biting. This was relatively unique because they were usually more interested in traits that 

can be measured by production related data (e.g. weight gain or food conversion). Science 

and industry then started an experiment including observational studies, needed for a 

possible selection against tail biting. Additionally, two researchers involved in this research 

program and one representative of the breeding industry were asked to participate in the 

“Curly tail” working group (Werkgroep Krulstaart)7. This Dutch initiative unites more than 

eight professionals working in a broad range of organizations including farm branch, animal 

welfare, research, government, feed industry and meat industry, which started on its own to 

search for integral strategies to stop tail docking.  

A third development through which the added value of transdisciplinary was seen, was that 

two of the senior researchers became involved in research programs initiatives in which 

science-farmer interactions had a major role, and which was experienced as inspiring.  

In one of the courses Qualitative Behaviour Assessment (QBA) was introduced (month 18). 

This is a method to assess animal welfare, with an extended class of terms close to the 

vocabulary and meaningful language of citizens: different observers are asked to label an 

animal’s mood by using descriptive terms such as active, happy or irritated (Wemelsfelder, 

2007). The method is unique in the sense that it goes beyond identifying pain and distress, 

but also addresses positive aspects of animal welfare by observing the animal as a whole 

                                                 

7 For a detailed Dutch description of this initiative: 

http://www.wageningenur.nl/nl/show/Werkgroep‐Krulstaart‐werkt‐aan‐oplossing‐voor‐oor‐en‐

staartbijten.htm. Last accessed in August 2013.  
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(Wemelsfelder et al., 2000b). This inspired the Ph.D. students to set up a shared experiment 

on the differences in observations between stakeholder groups and to make this the topic of 

the joint paper (Duivesteijn et al., 2014).   

Also a positive effect was that, compared to the previous phase, the collaboration between 

the Ph.D. students was much improved. During supervision meeting 7 (month 27), the 

decision was made that they should work in teams of two, with each their own tasks. The 

expectation was that this would lead to a more equal and clear distribution of the shared 

activities. Consequently, tasks such as the organization of the symposium were organized 

more efficiently.  

This and the fact that the symposium was evaluated positively by the researchers and 

farmers resulted in a positive team spirit and new energy to organize transdisciplinary 

activities. The Ph.D. students initiated a second symposium (View on Tail Biting) on tail 

biting in the fourth year (month 41), also here differences in observing stood central. By the 

use of film fragments showing different biting or aggressive behaviours, tail biting was 

discussed between farmers, researchers and others from the sector, thereby facilitating 

mutual learning.  

Reflection by the researchers during  

the program evaluation in month 35 

Although the researchers had acknowledged the relevance of societal embedding from the 

start of the project, the critical reactions of the farmers at the symposium made the need for 

societal embedding more immediate and comprehensible. The symposium was by the Ph.D. 

students seen to represent a turning point after which they recognized the importance of 

transdisciplinarity. One Ph.D. student stated: 

“I imagined from the start of the project that it is important that science links with 

practice, but it was actually at the symposium that it emerged to be really 

important. 

[…] 

In the beginning it was like ‘we don’t listen to feedback, because it is our project and 

we are the ones who conduct it’. Now I think, please come with feedback because we 

have only one year left to create output which is embedded and useful for farmers.” 

(Ph.D. student 4) 
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The symposium was also useful for the interdisciplinary connection with project 1. The 

sessions that day were facilitated by project 1, providing first-hand experience of social 

research methods. The shared organization of the symposium was valued as informative and 

less time consuming than expected. Instead, the symposium showed that the Ph.D. students 

were able to succeed as a team. 

These positive experiences were reinforced by positive feedback for the team during the 

midterm evaluation of the research program by NWO (month 33). One researcher 

considered that it was only in this phase that the researchers began to understand what they 

could expect from each other at the time and potentially in the future too. 

 

5.4 Discussion & Recommendations  

Transdisciplinary research, often based on science-society dialogue, has diverse purposes 

but there are not many studies of practical implementations that can guide transdisciplinary 

researchers. Here, we presented the first three years of a dialogue that we facilitated between 

stakeholders and animal researchers involved in a pig breeding program. Our data shows 

that the dialogue led to transdisciplinary learning activities: the individual transition from 

monodisciplinary research towards transdisciplinary research took three years, in which 

three learning phases can be distinct.  

In the first phase, the Ph.D. students behaved as typical monodisciplinary researchers in a 

multidisciplinary team as they focused on the design and execution of their own project. In 

the second phase, the researchers together initiated shared activities, nevertheless, these 

activities brought forward confusion and the Ph.D. students were mainly externally 

motivated. In the third phase, the Ph.D. students acknowledged the knowledge of the 

farmers and developed commitment for transdisciplinarity and executed transdisciplinary 

activities as a team.  

These results show that the transition from monodisciplinary research towards 

transdisciplinary research costs time. Literature already acknowledges that the lack of 

experience  for transdisciplinary team research can result in a considerable amount of time 

to establish shared thoughts on collaboration and a shared language (Lantz et al., 2001; 

Klein, 2004), but when more experienced with this type of team research, the less time is 

needed (Minkler & Wallerstein, 2003; Stokols et al., 2008). From our study, three 
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interdependent barriers can be distinguished that hampered the transition of the researchers 

and took time to be resolved. The first two are related to the challenge of interdisciplinary 

collaboration: (1) to be able to relate to different research fields with different approaches, 

framing and types of knowledge. Additionally, (2) to search for possible shared activities and 

to determine the roles of the different researchers. The last barrier (3) is the challenge to 

transcend academic disciplines and to acknowledge the relevance of experiential knowledge. 

Here, we discuss four identified factors that affected this transition process.  

First, the project leaders developed shared ambitions to realize an interdisciplinary program 

when writing the research proposal. They were all motivated to make this collaboration a 

success and made agreements with the funders on this. However, they did not realize how 

difficult it would be and how much additional effort the operationalization would cost. It 

might seem trivial, but in hindsight the expectations of the collaboration were not 

thoroughly discussed and sometimes did lead to feelings of “vagueness” about the 

collaboration. In addition, transdisciplinary team research is hardly taught in natural science 

master curricula  and as a consequence the Ph.D. students were not prepared for such a 

collaboration .  

Therefore, much time can be gained when the expectations and attitudes of the team 

members are aligned in the early phase (Klein, 1996; Bruun et al., 2005; Stokols et al., 

2008). Postponing the planning of experiments and starting first with teambuilding might 

be a useful strategy, including the creation of a shared research design and joint problem 

definition and exploring the strengths of the individual to realize productive working 

relationships. It costs time in the beginning, but potentially wins time at the end when 

translational and society-embedded results are realized.  

Second, the success of a transdisciplinary team is to an important extent beyond the 

influence of the responsible project leaders, but based in the academic system. The fact that 

the researchers would also be evaluated by the Netherlands Organization for Scientific 

Research (NWO) on societal relevance and the degree of interactivity between the projects 

and society became an important lever and motivator to engage in transdisciplinary 

activities, which resulted in many compliments by the international mid-term reviewers. 

However, there are constraints that are embedded in the academic system and which are 

resistant to change (Kloet, 2011; Roelofsen, 2011). An officially accepted scoring system for 

societal relevant output is not yet embedded, but highly needed. The evaluation of academic 

excellence such as publication in high-status international scientific journals, mostly with a 

monodisciplinary history, and first-author scientific publications may be a problem for 



5

  

73 

 

researchers who want to establish strong scientific identity in their discipline and demotivate 

them to initiate interdisciplinary collaborations or transdisciplinary activities (Rhoten & 

Parker, 2004; Bruun et al., 2005; Stokols et al., 2008). Although legally speaking no limit 

exists on the structure and the content of Ph.D. thesis, these theses and their content of 

published articles play an important role in grant reviews and scientific excellence 

evaluations of life science departments. Evaluation is defined by Klein (2008) as ‘the least-

understood aspects’ of inter- and transdisciplinarity and that therefore much literature is 

pleading for other evaluation mechanisms that are supportive to transdisciplinary research 

(Stokols et al., 2003; Klein, 2006; Wickson et al., 2006)  

Third, the Ph.D. students were initially unexperienced as natural researchers. Therefore, the 

start-up of their own projects needed their full attention and it was extra difficult for them to 

divide their time between further development as natural researchers and involvement in 

transdisciplinary activities. When the only goal is realizing translation and society-

embedded results, a potential strategy is to select for post-docs instead of Ph.D. students. 

However, the added value of this research program is its educative character through which 

it delivered four Ph.D. students experienced in transdisciplinary team research.  

In this research program, the courses had a positive effect because they stimulated informal 

contact and collaboration between the Ph.D. students. Together with the dialogue sessions, 

they included exercises with stakeholders on how to deal with the issues at stake and 

stakeholder perspectives. However, the influence of the courses and sessions on the design 

of  the research program was by some of the researchers experienced as relatively low. The 

major reason was that the use of animal experiments demands long term planning and 

diminishes flexibility. In order to synchronize animal research with stakeholder 

perspectives, the involved researchers suggested to explore the issues at stake and 

stakeholder perspectives before the start of the beta research projects instead of along the 

research program. Our results show however that this is not sufficient. First, in particular 

interdisciplinary and transdisciplinary research is a learning process with numerous 

feedback loops, changing designs and unexpected results (Benard et al., 2010). It is a process 

that cannot be planned well ahead and the responses of stakeholders cannot be predicted in 

advance (Regeer, 2010). It is never too late for dialogue and the question is not if there can 

be something discussed, but what could or should be discussed (Benard et al., 2010).  

The last point is related to involvement of stakeholders. To deliberate with the researchers at 

the dialogue sessions, we invited next to a senior researcher of the breeding strategy (who 

financed project 1), three spokespersons at a national level, representing farmers, animal 
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protection and the food industry. We expected them to bridge between the interests within 

these stakeholder groups and the developments in the research program. In reality, they had 

a full agenda and were frequently not able to participate in the sessions, thereby lowering the 

learning potential of the sessions. We do not have a straightforward answer on who to invite 

instead, but important characteristics seems to be enthusiasm and having time available. 

Along the research process, we met several individual farmers and consumers who had these 

characteristics. A potential risk is that their perspectives represent themselves as individual 

instead of the stakeholder group to which they belong. Much value is added in literature to 

the ‘representativeness’ of participatory processes, and attention is given to the failure “to 

reflect the characteristics of wider society in the groups used” (Crawford et al., 2003, p. 46; 

Cuppen, 2009). However, inviting them to participate in the sessions might lead to more 

mutual learning and shared actions. 

  


