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Abstract: As the 2009 dairy crisis drew attention to the situation of dairy farmers in Europe, the 
extent of strategical power left to farmers in dairy cooperatives of increasing size is a frequently 
raised issue. Four dairy cooperatives collect 97% of the milk in the Walloon Region (in the southern 
part of Belgium). Two of them integrated agro-food multinationals. We decided to analyze the 
trajectories of Walloon dairy farmers exploring alternatives to the delivery of milk to these 
mainstream dairy cooperatives. We focused on the territories situated to the east of the Walloon 
Region, where dairy farming represents 75% of farming revenues. Alternatives consist either of 
processing milk on farm or in concluding a contract with a cheese processor collecting milk directly 
from farmers. Our objective was to understand the issues faced in these alternative trajectories and 
the reason why these alternatives remained marginal. We designed a qualitative case study based 
on interviews with farmers and local cheese processors. We mobilized evolutionary approaches on 
the stability and transitions of systems and approaches of change at the farmer level. It appears that 
the alternative trajectories remain embedded in a broader dairy context. The lock-ins emerging from 
this context determine the evolution of the farming model towards intensification and the 
individual identity and capabilities of farmers. We present a model of interconnected and 
embedded lock-ins, from the organizational frame of the regime to the individual frame. This model 
illustrates how the agency articulates with structural dynamics. We propose structural measures in 
the organization of agricultural education and in terms of support to alternative supply chains that 
will enhance agency in favor of a change.  

Keywords: Pathways of transition; farmer’s identity; cheese processing; alternative pathways; 
individual trajectories; dairy cooperatives 

 

1. Introduction 

The year 2009 saw a steep fall of milk price given to dairy farmers, going below 25 cents per liter 
of milk. As from 2008, following the 2003 Luxembourg Agreement reforming the Common 
Agricultural Policy, the EU introduced an annual increase in the national milk quotas and a price 
decline to anticipate the end of the quota system. The link between the European milk prices and the 
world market prices increased due to these measures. In 2009, the steep decline of the milk world 
prices [1] induced the so-called “dairy crisis” [2–5].  

At the time of the dairy crisis of 2009, in Belgium and neighboring countries, angry dairy farmers 
shed milk on fields, streets and public institutions and received extensive media coverage [2–5]. The 
crisis revealed to the public the problematic situation of dairy farmers facing high levels of 
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indebtedness on their farms [6,7]. The European agricultural policies and the lack of strategical power 
left to farmers in dairies, especially in dairy cooperatives, has been criticized [8].  

The milk sector in the Walloon Region (in the southern part of Belgium—See Figure 1) organizes 
itself around four dairy cooperatives (further defined as “mainstream dairy cooperatives”) collecting 
up to 97% of the milk produced [9]. Three territories, located in the eastern part of the region (the 
Région Herbagère Liégeoise, its sub-part called Pays de Herve, and the Haute Ardenne), account for 
over 40% of the total dairy production while they only represent approximately one-tenth of the 
entire area of the Walloon Region (Figure 1).  

 
Figure 1. Map presenting the location of the Walloon region in Belgium and the situation 
of the specialized dairy territories. 

These territories host one-third of the dairy producers of the Walloon Region, and up to 46% of 
the specialized dairy farms (farms registered for milk production alone, not in combination with 
other speculations). Dairy farming represents 75% of the farming revenues generated in these 
territories. Farms produce milk on grasslands (70–90% of the UAA) and forage crops [10,11]. The 
dairy farmers of these territories (we further define as “specialized dairy territories”) deliver their 
milk to two mainstream dairy cooperatives. One of the mainstream dairy cooperatives still has a local 
scale (1900 members over Wallonia) but is mainly active on consumption milk and the production of 
milk powder. Both products are strongly dependent on the price fluctuations on the world market. 
The other mainstream dairy cooperative is one of the biggest dairy cooperatives at the European 
scale, with over 12,000 members. The milk processing strategy of this dairy cooperative is more 
diversified, but the decentralized position of the Walloon Region within a broader entity does not 
favor attention to the issues of Walloon dairy farmers. 

Could dairy farmers of the specialized dairy territories of the Walloon Region orient the 
processing of their milk towards productions with a higher added value, and gain more strategical 
power over the way their milk is being processed? We identified two possible options already 
present: (1) processing of the milk on farm; (2) making an agreement with a processor who does not 
collect his/her milk from the mainstream dairy cooperatives but collects his/her milk directly from 
farmers (further defined as “local processor”). Milk processing on farm is a marginal practice in the 
specialized dairy territories: one thousand dairy farms are present [10,11], and only one hundred 
registered for transformation on farm, mainly for the production of butter [12]. Although these 
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territories have had a past tradition of cheese processing, at the time of the study, only six farmers 
were carrying out cheese processing on the farm (cow milk) [13]. Concerning the direct delivery of 
milk to a local processor, we identified only six local cheese processors collecting milk directly from 
one dozen farmers [13].  

The scientific literature stresses the importance of alternative food networks for their 
transformative potential towards sustainability [14–16]. In this regard, cheese processing alternatives 
(on farm or by the direct delivery of milk to a local cheese processor) are interesting because most 
actors do not limit themselves to direct selling and short channels of distribution but also experience 
distribution through long supply chains, via wholesalers.  

We propose a qualitative study in the specialized dairy territories, based on semi-directed 
interviews with local cheese processors and farmers delivering milk to local cheese processors or 
producing cheese on farm. In particular, to understand why alternatives to the delivery to 
mainstream dairy cooperatives do not develop more, we intend to answer the three following 
questions: (1) Which processes does the farmer face when engaging in cheese processing alternatives? 
(2) How does the exploration of an alternative channel of milk processing relate to the farming system 
and the way dairy farmers approach their work? (3) How is their intention towards a change in 
trajectory supported by the dairy context in which they evolve?  

Changes in Trajectories May Face a Logic of Inertia Inherent to Sociotechnical Systems 

Several researchers have pointed to the importance of path dependency and lock-ins to explain 
the inertia characterizing many sociotechnical systems. The central idea behind these concepts is that 
dominant routines in production, the use of technologies, knowledge transmission, and institutional 
and social practices orient future trajectories and hinder other pathways of development at the 
individual and collective level [17–20].  

Following an initial paper from Cowan and Gunby [21], many researchers have applied this set 
of ideas in empirical studies demonstrating the locked-in nature of agricultural sociotechnical 
systems. For example, supply chain organization, genetic selection, research and public support 
policies act in a convergent way and create an unfavorable context for the adoption of fungicide-
resistant wheat varieties [22] or the reduction in the use of chemical fertilizers [23]. Production 
standards [24–27] orient pathways of production and consumption. The organization of supply 
chains and the imbalance of strategic weight among actors act against the financial support of 
alternatives [28]. The organization of research and education prevents the development of an 
integrated approach to production issues [29–31].  

Conceptual frames like the Multi-Level Perspective [32,33] consider how socio-technical 
systems, the “tangible elements needed to fulfil societal functions” [34], co-evolve with a set of rules 
in a “socio-technical regime” and orient the routines of social groups [34]. In a stabilized regime, lock-
ins are, at the same time, the consequence of path-dependent processes and the source of further 
path-dependency [35,36]. Alternatives to the practices of the dominant socio-technical regime emerge 
in niches, defined as “constellations with novel, or deviant functioning” [37] or “protective spaces”. 
In niches, innovation develops besides the selective pressure of the socio-technical regime [17]. 
Typically, if we refer to our specific research, this framework would make us consider the system of 
the delivery of milk to the mainstream dairy cooperatives as the dominant socio-technical regime, 
and the alternatives of milk processing on the farm or direct delivery to a local cheese processor as 
niches.  

The frameworks considering the stability and transition of systems [32,33,37] are relevant 
regarding a retrospective approach of societal changes [18]. In the agricultural sector, these 
frameworks have been mobilized to assess processes of transition, including recent evolutions 
towards a more sustainable mindset in agriculture [38,39]. Agriculture and food production are land-
based activities, which entail, within a shared mainstream set of practices, strong heterogeneity. 
Niches may not emerge as coordinated and separate spheres with transformative ambitions, but 
emerge from within that heterogeneity [39]. When considering potential transitions in agriculture, 
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and processes of potential transition in the making, the trajectories of individuals are a relevant level 
of analysis [40].  

Change in farmers’ individual trajectories is not straightforward. At the farmer level, capital 
investment, risk evaluation, market configuration, capabilities of the actor act against change or 
against the ability of the farmer to interpret an event as a trigger for change [35,40]. In addition to 
lock-ins of a technical and financial nature, knowledge and cultural lock-ins play an essential part 
[35]. Practical experience and formal education contribute to the emergence of lock-ins, as well as the 
“the adherence to mutually accepted farming ideals” within the peer group of farmers [41]. The 
strength of the symbolic value attached to the “good farmer” as a behavioral driver has been stressed 
in several studies [42–45]. However, emphasizing structural determinism does not help to 
understand how change happens, and many authors emphasize the importance of considering 
agency aspects and the impact of the agency on changes [33,36,46–48]. A change in practices implies 
a continuing process of shifts in meanings that interact with the identity of farmers [36,49,50]. The 
capability of farmers as a condition and driver for agency and change is a subject increasingly studied 
in the scientific literature. Capabilities are analyzed in terms of acquired skills [51] but also, in 
approaches inspired from constructivism [52], in terms of interactions and networks [53,54] and 
resilience [55,56]. One should also consider the context in which individuals evolve in order to 
understand how the agency may exert itself [30,36,48,57–60].  

Studies focusing on the dairy sector specifically center on the general context and trends of 
evolution of the dairy sector in Europe and elsewhere [61], or on the way sustainability is integrated 
at the farm level [62–64] and by the processing actors [65–67]. Concerning individual trajectories and 
their relation with the dairy context, we identified a few studies focusing on the decision-making 
processes of dairy farmers in reaction to a certain economic context [68,69], or in reaction to the 
evolution of public policies [70,71]. In both cases, the focus lies on the strategies of farmers regarding 
their farm models and the way in which they might make it evolve. By focusing on the individual 
trajectories as the level of analysis, we intend to understand which contextual factors interact with 
the individual’s ability to consider pathways of change towards a greater diversity of options for the 
processing of milk in specialized dairy territories of the Walloon Region. Our objective is to 
understand the issues faced in the alternatives to the delivery of milk to mainstream dairy 
cooperatives (cheese processing on farm or the direct delivery of milk to a local cheese processor) and 
the reason why these alternatives remain marginal. 

2. Materials and Methods 

We designed a qualitative study based on semi-directed interviews with the actors active in the 
above-mentioned alternative trajectories (cheese processing on farm or the direct delivery of milk to 
a local cheese processor). This approach has been mobilized to study food systems [72], from change 
at the farm level [22] to social perceptions related to food production [73,74]. The relevance of 
qualitative approaches for understanding complex systems is now recognized [75,76].  

We adopted a “grounded theory” approach [77], taking into account what the data collection 
revealed beyond any theoretical hypotheses. We fed our interpretation with the help of the described 
conceptual framework on the stability of systems and change at the individual level. 

We placed our focus on the specialized dairy territories of the Walloon Region given the 
importance of milk in the farming revenues. We identified farmers and local processors in the online 
data of the regional agency for agricultural promotion [13] and a published guide of Walloon cheese 
makers [78]. We ensured that our sample was representative of all types of actors present in the 
studied alternatives: farmers and local cheese processors (Table 1). Fifty percent of the local cheese 
processors and of the farmers carrying out (or had carried out) cheese processing on farm, eighty 
percent of the farmers delivering to a local cheese processor, accepted an interview (Table 1). We 
looked for farmers having stopped or who refused direct delivery to a local cheese processor. The 
only one we found refused an interview.  
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Table 1. Qualitative sample distribution for interviews investigating challenges for farmers 
of the specialized dairy territories of the Walloon region, who process milk on farm or 
deliver milk directly to a local cheese processor, and for local cheese processors who collect 
milk directly from farmers. 

 

Local Cheese 
Processor (Who 

Collects Milk Directly 
from Farmer) 

Farmer Processing 
or Having Processed 

Milk on Farm 

Farmer Delivering 
Milk Directly to a 

Local Cheese 
Processor 

Identified in the specialized 
dairy territories of the Walloon 
Region and contacted for an 
interview 

6 9 12 

Accepted an interview 3 5 10 

We interviewed five farmers active in cheese processing on the farm (fc-1 and fc-2) or who had 
stopped cheese processing on the farm (fnc-1, fnc-2, fnc-3). We interviewed three local cheese 
processors (cp1, cp2, cp3) and ten farmers delivering their milk to local cheese processors (fm-1 to 
fm-10). Our interviews covered equally the three territories of our geographical study area.  

Six of the ten farmers delivering their milk to local cheese processors were of the male gender 
and worked alone on the farm (fm2, fm3, fm4, fm6, fm8, fm9). The other four farmers delivering their 
milk to local cheese processors ran their farm as a family business with several members of the family 
involved (man, wife, sons and daughters). We interviewed the man in two cases (fm1, fm5), and a 
man and wife in a common interview in two cases (fm7, fm10). 

In the case of the farmers processing on farm, farmers ran their farm as a family business too. In 
one case (fc2), we interviewed a man and wife in a joint interview, in one case the wife (fnc-2), and in 
the other cases, the man alone (fnc1, fnc3, fc2).  

The interviews took place between November 2013 and January 2014. We asked the interviewees 
to (1) present their activities and their history; (2) identify the factors of success; (3) and the constraints 
in their trajectories.  

The interviews were audio recorded and transcribed. We used the software RQDA to attribute 
thematic codes [79] to interview parts, and extracted them for analysis. We defined the codes 
according to our objective and enriched them with elements identified as relevant during data 
collection. The extracts constituted our material for interpretation.  

3. Results 

3.1. Exploring Cheese Processing Alternatives Entails Adaptations Regarding Farm Model and Reveals Lock-
Ins Acting against Changes in Pathways for Farmers 

3.1.1. The Requirements Linked with Cheese Processing Influence Farm Model and Practices 

A farmer wishing to engage in cheese processing alternatives may choose to transform cheese 
on the farm. One main obstacle to cheese processing on farm is the absence of familial resources 
available to add this activity to the running of the farm. When processing on farm is not an option, 
the farmer relies on the existence of local cheese processors willing to collect his milk. 

Both farmers carrying out cheese processing on farm and farmers delivering their milk to local 
cheese processors adapted their farm practices. The interviewees link the adaptations to requirements 
in terms of milk properties (taste, protein content, and absence of certain germs). The adaptations 
also concern the quantity of milk produced during the year. Milk produced on grasslands is more 
abundant in spring: farmers organize their calving season at this period of the year to support the 
lactation peak with the spring grass. However, the demand for cheese is more abundant in winter. 
Finally, the adaptations concern the distribution of risk between milk suppliers: having numerous 
small-scale suppliers is less risky than a unique milk supplier.  
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Table 2 summarizes the practices adopted by the farmers to meet the requirements linked to 
cheese production. Some practices answer the requirements directly. Other practices answer the 
requirements indirectly in the way that they offer a better economic efficiency to the farmer. 

Table 2. Requirements linked to cheese processing influencing the farm model and 
practices of farmers of the specialized dairy territories of the Walloon Region who process 
milk on farm or who deliver milk directly to a local cheese processor. 

Requirement Influenced by Constraints for Farmer 
Linked with Requirement 

Practice Answering the 
Requirement * or Providing a 
Better Economic Efficiency ** 

Gustative quality 
of milk 

Feeding 

Limitation in the use of 
concentrates 

Extensive milk production ** 

Farmer has to make silages 
that are less acidic; that is, 
dryer silages—less 
nutritional value and 
higher processing costs 
(realization of bales 
necessary) 

Extensive milk production. 
Autonomous realization of 
clamps (no recourse to sub-
contractors to harvest the grass 
and make the silages, so that 
the farmer can take the 
necessary time to ensure a 
thorough compacting of the 
dryer silages) ** 

Sanitary status of the cow  
Extensive milk production * 
More rustic cow breeds * 

Cheese-processing 
properties of milk 

Cow selection—Cow breed  
Selection of another cow breed 
than the Holstein, or crossings 
* 

Sanitary quality of 
milk 

Sanitary status of the cow 
and feeding  

Farmer has to make dryer 
silages to prevent the 
development of 
undesirable 
microorganisms—Less 
nutritional value and 
higher processing costs 
(realization of bales 
necessary) 

Extensive milk production * 
Rustic cow breeds * 
Autonomous realization of 
clamps (no recourse to sub-
contractors to harvest the grass 
and make the silages, so that 
the farmer can take the 
necessary time to ensure a 
thorough compacting of the 
dryer silages) ** 

Distribution of 
risk among milk 
producers 

Number of milk producers Farm has to be small scale Small-scale farm * 

More milk 
production in 
winter 

Calving season in autumn 

Additional feeding costs 
linked with the 
displacement of the 
lactation peak in winter to 
answer the needs of the 
local cheese processor 

Extensive milk production—
low-input approach regarding 
feeding ** 

* marks the practices answering the requirement linked to cheese processing; ** marks the 
practices allowing to answer the requirement with a better economic efficiency. 

3.1.2. Lock-Ins Act against Changes in Pathways for Farmers 

Interviewed farmers are well aware that their farm model clearly/typically does not follow the 
broader trend toward large-scale intensive dairy farms, based on the Holstein breed (fc1, fc2, fm2, 
fm3, fm7, fm8, fm9), also described in the scientific literature [1].  

They point out elements that reinforce this trend to large-scale intensive farms (Table 3):  
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1. Mainstream dairy cooperatives work with a payment system in function of the quantity 
delivered by the farmer: they give a bonus payment per liter as from an annual quota of 540,000 
L (fm3);  

2. Mainstream dairy cooperatives are more and more reluctant to collect milk from small-scale 
farms: interviewees mention the fact that small-scale farms turning around 100,000 L a year had 
been refused collection (fm7, fm3); 

3. The public agricultural advisers encourage farmers to grow in size and invest in equipment. The 
advisers recommend the use of regional aids dedicated to agricultural investment in the frame 
of the European rural development program (fc1, fm9); 

4. The loan policies of banks are not favorable to small-scale projects (fm3).  

Local cheese processors do not easily find farmers meeting their requirements (gustative, 
sanitary and cheese-processing quality of milk, and farm size). Local cheese processors look for a 
farmer whose farm model corresponds to their requirements or who is willing to make the necessary 
adaptations. This means sometimes driving more kilometers to collect the milk. The interviewees also 
identify a cultural lock-in acting against the consideration of change: the sense of security linked to 
mainstream dairy cooperatives. Although this pathway is less satisfactory regarding personal value 
and remuneration (cp3, fm3, fm7, fm9, fm10), most mainstream dairy cooperatives are “too big to 
fail”: they will benefit from support in case of difficulties. A local cheese processor, conversely, could 
go bankrupt or decide to reduce the volume of his production (cp2, cp3, fm3). Furthermore, some 
banks take into account where the farmer delivers its milk before granting a loan, leaving farmers 
who do not deliver milk to mainstream dairy cooperatives in a situation of uncertainty (fm3).  

The interviewees identify the high workload in large-scale intensive farms as a technical lock-in: 
the attention of farmers is drawn by the sole production of milk, which prevents the consideration of 
a change in pathway (fm7, cp3). Heavy investments in milking and farm equipment hinder changes 
in farming or milk processing practices (cp3, fnc2, fnc3) and reinforce the reluctance to leave a 
mainstream dairy (fm9, fm10).  

Interviewees also raise the issue of agriculture schools: they prepare dairy farmers to be milk 
producers solely (cp3, fm1). Interviewees noted that schools and public advisors advocate for farms 
growing in size and following intensification pathways (fm9, fc1). Farmers are more educated than 
ever but do not learn to have a system-oriented vision of agriculture (fc1). Furthermore, farmers-to-
be follow education programs in specific schools, as from the age of 12 years old. They consequently 
develop a shared vision about farming mainly based on intensification, growth and high investments 
in equipment (fc1, fc2, fm3, fm7, fm9). 

Table 3. Lock-ins identified by the interviewed farmers and local cheese processors of the 
specialized dairy territories of the Walloon Region, acting to prevent farmers from 
considering changes in pathways, in terms of farm model and choice of milk processing. 

Lock-Ins Acting against Changes in Pathways of Change by Farmers 
Mainstream dairy cooperatives offer bonuses as from a certain quantity of milk and are reluctant 
to collect milk from small-scale farms 
Dairy farmers share a common vision about farming practice based on intensification, and the 
education of farmers contribute to this common vision 
Public agricultural advisers and banks support farming practices based on intensification, 
growth and high investment 
Dairy farmers define themselves as milk producers 
The high workload on farms and the heavy investments in farm equipment hinder changes in 
milk processing practices  
Mainstream dairy cooperatives offer a sense of security 

3.1.3. How Did the Interviewees Themselves Experience Lock-Ins in Their Own Trajectories and 
Pathways of Change? 
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We identified two pathways of changes. For some of the interviewees, quitting the mainstream 
dairy cooperative was a conscious decision to explore new ways of processing their milk (fm3, fm7, 
fm8, fm9, fm10). They were dissatisfied about the anonymity of contacts and the loss of control over 
the processing of milk in mainstream dairy cooperatives. For other interviewees, exploring an 
alternative pathway was a question of opportunity, either because a local cheese processor was 
looking for organic farmers (fm1, fm2, fm6) or because of the geographical proximity with a local 
cheese processor (fm4, fm5). 

In five cases (fm3, fm4, fm5, fm6, fm9), changing trajectory also meant quitting a more intensive 
model in terms of production per cow. Others had already gone from an intensive towards a more 
extensive mode of production earlier on. They kept on adapting their farm to the requirements of 
cheese production within that trajectory (fm1, fm2, fm7, fm8, fm10). The interviewed farmers mention 
disapproval from other farmers (family members, neighbors, members of farmers’ unions) when they 
decided to leave a mainstream dairy cooperative and process their milk in another way (fm7) or when 
they changed their way of farming towards more extensive practices (fm2, fm7, fm10). According to 
the interviewees, this shared vision orienting practices towards intensification is stronger in the “Pays 
de Herve”, where less diversity regarding farm model exists in comparison with the “Haute 
Ardenne”. One interviewee, from the Pays de Herve, chose to stop cheese processing on farm when 
she engaged in an intensification and growth pathway of her farm (fnc 2).  

3.1.4. Did a Change in Trajectory Influence Their Approach of Farming Practices? 

Many interviewees describe their change in pathway as satisfactory, because of a more stable 
remuneration (fm1, fm3, fm4, fm5, fm7, fm8, fm9, fm10) and a closer connection with the products 
processed with their milk. They also appreciate the human side of the connection with the local cheese 
processor (fm2, fm3, fm4, fm6, fm7, fm8, fm10). One interviewee (fm9) linked his differentiated vision 
about farming practices—no longer based on intensification and growing in scale—to the fact that he 
got the opportunity to deliver his milk to a local cheese processor. This example suggests that cultural 
conceptions are rooted in the organizational, technical and financial context in which farmers evolve.  

Nevertheless, among the farmers, we also noticed that the idea of being a milk producer 
remained strongly rooted: the idea that they do not have the time or the competences to be involved 
in the processing of the milk was often expressed (fm2, fm3, fm4, fm6, fm9, fm10).  

3.1.5. Interviewees Identified in Their History What Helped Them to Overcome the Obstacles 

Interviewees cite three main factors explaining the success of their alternative trajectories, 
despite the lock-ins (Table 4):  

1. Family and network connections act positively on a change in path. Prior contacts with local 
cheese processors, for example through organic unions, are sources of opportunities for farmers 
(fm7, fc2). The implication of family members is an asset to process cheese on the farm or to 
invest time and energy in cooperative schemes with local cheese processors (fm7). 

2. Competencies and mentality are essential factors to succeed in alternative pathways. 
Interviewees recommend thinking out of the box and not listening to advice from others (fc1, 
fm9). The experience gathered outside of the agricultural world is an asset in terms of mentality 
and acquired competencies (fm7, fc1, fc2). For this reason, one interviewee decided not to put 
his children in an agricultural school (fm7). 

3. A positive feedback linked to the satisfaction reinforces the confidence in the trajectory of 
change.  
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Table 4. Factors identified by the interviewed farmers of the specialized dairy territories of 
the Walloon Region that helped them overcome the lock-ins preventing farmers to consider 
changes in pathways from the delivery of milk to mainstream dairy cooperatives, to cheese 
processing on farm or to the direct delivery of milk to a local cheese processor. 

Factors That Helped the Interviewed Farmers Consider a Change in Trajectory 
Social networks and the involvement of the family are sources of support and new opportunities 
Ability to think out of the box 
Experience gathered outside of the agricultural world 
A positive feedback reinforces the confidence in the trajectory of change 

3.2. Local Cheese Processors Also Experience Lock-Ins Acting against the Exploration of Alternative 
Pathways of Food Production 

3.2.1. Local Cheese Processors Experience Constraints Acting against Direct Milk Collection 

Local cheese processors favor direct milk collection to control its features—taste, protein content, 
hygiene (cp1, cp2, cp3, fc1, fc2). Additionally, processing milk in a shorter timespan since milking 
guarantees a more stable protein configuration and increases the efficiency of milk processing (cp2). 
However, milk collection is costly and local processors do not necessarily find the ideal farmer nearby 
(cp1, fc1, fm3, fm4, fm6, fm7, fm8).  

The milk collection policies of mainstream dairy cooperatives create a lock-in effect of an 
organizational nature against direct milk collection by local cheese processors. Mainstream dairy 
cooperatives do not tolerate variations in the quantity of milk delivered by a farmer (fnc1, fm2, fm5, 
fm10). Furthermore, mainstream dairy cooperatives do not see favorably that local processors collect 
milk directly from farmers. As local processors pay the milk at a better price, this raises the question 
of milk price paid to other farmers by mainstream dairy cooperatives (fm5) (When the milk price is 
high on the world market, some of the interviewed farmers note no substantial difference between 
the price they receive and the price given to farmers in the mainstream cooperative dairies (fm1, fm3, 
fm3, fm7, fm10). However, the price they receive remains stable, whereas the milk price drops in 
mainstream cooperatives dairies when the milk prices drop on the world markets (fm1, fm3, fm3, 
fm7, fm10). Some of the interviewed farmers (fm2, fm5, fm6, fm8, fm9) mention a price difference 
with the payments in mainstream dairy cooperatives that can amount to 10–15 cents/liter milk (fm8, 
fm9). Some local cheese processors pay better than others do (fm8, cp1). The possibility to discuss 
with the cheese processor and the balance of scale between the farmer and the cheese processor play 
a role in the milk price negotiation (fm5, fm8)).  

The milk collection policies of mainstream dairy cooperatives leave the local cheese processor 
with two options. The first possibility is to collect the total production of one or more farmers. This 
can be a problem for small-scale local cheese processors, as they cannot ensure managing such a 
quantity of milk (fm10, cp3). The second possibility is to let mainstream dairy cooperatives supply 
them with milk. This option means relying on standardized milk for cheese production and losing 
control on the specific features of the milk. Local cheese processors overcome this lock-in by 
concluding contracts with newly created cooperatives of dairy farmers valorizing their milk on the 
European markets (cp3). The difference in size may affect the power of negotiation regarding milk 
price. It is also tempting for these cooperatives to conclude exclusive delivery agreements to bigger 
processors to the detriment of smaller ones. 

3.2.2. Interviewees Consider That Their Small-Scale Businesses Face Distribution Pathways Not 
Adapted to Their Needs 

Cheese production generates whey and cream (when the cheese processor uses skimmed milk 
(cp1, cp2, cp3)). The elimination of whey and cream is costly, and there is no market available for the 
small quantities produced (cp2). Calves and/or pigs can consume whey, and this is how farmers 
carrying out cheese processing on farm valorize this by-product (cp1, fc1).  
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The direct sale of cheese is not an option in most geographical areas covered: the location of 
farms or cheese-processing factories (fc2, fnc3) is remote and local consumers favor mass retail (fm9, 
fnc3, fm7). One farmer situated near an urban center developed direct sale successfully (fnc1). Some 
experienced sale on markets, which is very demanding in time and energy (fc2, fnc3). Price is an issue, 
as consumers remain mainly price-driven (fm8).  

Local cheese processors mainly cooperate with generic wholesalers for the distribution of their 
products to specialized and mass retail. There is one wholesaler dedicated to small-scale organic 
productions. This wholesaler distributes products to specialized retailers and catering services. The 
interviewees feel uncomfortable in front of generic wholesalers focusing on quantities, promotional 
plans and price-driven competitiveness (fnc1, fnc2, fc1, fc2, fm7, fm8, cp3). Wholesalers are reluctant 
to collect small amounts of products, especially when the local cheese processors are geographically 
remote (fc1, cp1). The commercial relations with generic wholesalers are difficult (fnc2, fc1, fc2, cp3): 
there is an imbalance in power of negotiation (fnc2, fc1, cp3) and pressure on quantities and price 
(fc1, fc2, fm7).  

When they upscale and produce larger quantities of cheese, cheese producers face requirements 
of mass retailers (packaging and promotional schemes) not sustainable for small-scale structures 
(fm7). Durable life date systems imposed by mass retailers are not always adapted to products like 
cheese, as cheese products gain gustative value by aging rather than worsening (fm7). When they 
upscale, local cheese processors rely more than before on generic wholesalers and mass retail. Some 
interviewees, therefore, prefer to remain small scaled and rely more on specialized distribution 
pathways (fc1, fc2).  

3.2.3. Interviewees Identify the Elements that Might Alleviate the Constraints on Their Businesses 

The interviewees cite two main factors contributing to the success of their trajectories of cheese 
processing:  

1. Experience in business matters outside of the agricultural world provides competencies in 
management (fc1).  

2. Interviewees appreciate the existence of a dedicated wholesaler specialized in organic, small-
scale farm productions. This wholesaler makes access to specialized retailers easier and less 
time-consuming (fc2, fnc1). Interviewees appreciate not having to lose time and energy on 
marketing issues (cp1). They would like specialized retailers to emphasize more on local cheese 
production (cp3, fm7).  

Interviewees consider that more organization among local cheese processors would be useful to 
defend their interests (cp1, fc1, fc2, cp3). By the time of the study, there was no collective organization 
to promote small-scale non-industrial cheese productions. Interviewees mention a general mentality 
not oriented towards collective action in the concerned territories, in opposition to other European 
countries where farmers and local processors were more collectively organized (cp1, fc1, fc2, cp3). 

4. Discussion 

4.1. Our Study Identifies a Set of Coherent Lock-Ins Limiting Alternatives Pathways of Farming and Milk 
Processing 

We identify in our results a relation of reciprocity between the farmer, their practices and visions 
about their practices, and the local cheese processor, or the cheese-processing activity on farm. Local 
cheese processors wishing to collect milk directly are dependent on the existence of farmers capable 
to meet their requirements. On the other hand, farmers will not be encouraged to maintain a farm 
model meeting the requirements of cheese processing if no perspective in this direction is present.  

Besides technological, cultural and ‘knowledge-driven’ lock-ins, this study brought forward a 
type of lock-in we call ‘organizational’. The way actors organize/structure themselves in the broader 
dairy context (mainstream dairy cooperatives, educational and counseling systems, public policies, 
banks, retail and distribution, consumers—we define these actors and the way they organize 
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themselves as “mainstream dairy context”) leads to the disqualification of other ways of farming and 
of processing food.  

The results draw the picture of a mainstream dairy context structured with coherence. This 
coherence limits the potential of differentiated ways of creating and processing milk (Figure 2).  

 
Figure 2. The coherent action of lock-ins on cheese processing alternatives. 

At the farm level, the needs of the mainstream dairy cooperatives for standardized milk and the 
subsequent payment strategies orient the farm model. The organization of the distribution pathways 
and the consumer’s attitude make local cheese processors limit their market approach. De Greef and 
Casabianca [24] describe a similar sectoral structure in the Dutch pork chain, driven by commodity-
logics and standardized quality. Diversification towards less “standard” productions fails “because 
of price effects” and a reluctance of processors and of the retail sector to consider and support 
alternatives. They similarly notice a direct consequence of this organization on farms, lead on “an 
industry-driven route of increasing size and efficiency”. De Greef and Casabianca [24] in the case of 
the Dutch pork chain and Fares, Magrini and Triboulet [28] in the case of the French wheat supply 
chain stress the non-integration of the value chain, that is the absence of a link between farmers and 
the downward processing structures. These authors attribute to the non-integration of the value chain 
the difficulty to consider and support strategies for change. Concerning our case study, we might 
notice that the milk sector seems more integrated than the Dutch pork chain [24] or the French wheat 
supply chain [28]. Mainstream dairy cooperatives hold a vertical link between dairy farmers and the 
milk processing structures. Nevertheless, their present configuration leaves the farmers with little 
strategic power [8,80]. 
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The coherence of the mainstream dairy context seems to be a good illustration of a locked-in 
socio-technical regime [18]. This socio-technical regime seems to have followed a path of co-
evolution: public policies, educational systems and consumers’ behavior are in line with the agro-
industrial pathways of milk processing and distribution. The organization of the socio-technical 
regime orients the farm model and constrains the ability of individuals to act on an alternative paths. 
In the case of the French wheat supply chain, Fares, Magrini and Triboulet [28] described a supply 
chain strongly concentrated downward at the farm level. They stressed that this concentration 
generated structural lock-ins: downward concentrated actors have a power of negotiation over other 
actors and use inter-professional agreements to impose production standards. Upward actors, 
especially farmers, have little space left to engage in alternative production or transformation 
pathways, and if they do so, have to support significant personal risk. Our study reveals similar lock-
ins concerning the Walloon mainstream dairy context. Local cheese processors and farmers 
delivering milk directly to them evolve in a relation of reciprocity. They experience lock-in effects, 
tending to make them move away from that reciprocity. There is a reinforcing effect of the 
mainstream dairy context against alternative ways of processing milk.  

The impact of this context is not constant over the studied territories. Small-scale extensive farms 
still present in the territory Haute Ardenne may more easily answer the requirements of local cheese 
processors. This resonates with what Morgan et al. [51] and Murdoch et al. [51] noticed: not all 
environments present the same “ecological conditions” for the development of alternative models of 
food production. Territories “that have not been fully incorporated into the industrial model of 
production” [81] or “where opportunity for large-scale, intensive and industrial farming has been 
restricted” [51] are more likely to host a greater diversity of farm models and, hence, to host 
differentiated food systems. 

4.2. The Locks-Ins Embed the Farmer’s Frame in the Organizational Frame of the Mainstream Dairy Context 

If we consider the agency of farmers, this case study reveals how a set of lock-ins belonging to 
the farm-model frame and the more general cultural and knowledge frame determines the farmer’s 
individual frame, regarding competences, identity or the consideration of risk. The organizational 
frame of the mainstream dairy context embeds both frames (Figure 2).  

Figure 2 stresses the embedded aspects of path dependency: the interactions between frames 
equip actors with competencies in line with the needs of the socio-technical regime. At the farmer 
level (Figure 3), organizational lock-ins contribute to orient farmers towards large-scale farm models, 
whose practices contribute to feed the identity of the farmer as milk producer. The farmer defines 
themselves as such and reinforces in turn their potential of action within the coherence of the 
mainstream dairy context. Our results illustrate that path dependency involves a process of 
interaction between collective and individual frames: agents are embedded into the coherence of the 
socio-technical regime and contribute, through their actions, to the further coherence of the regime 
in which they evolve [36].  
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Figure 3. Lock-ins acting and reinforcing themselves at the farmer level. 

4.3. Our Study Identifies Agency at the Crossover of Top–Down and Bottom–Up Processes 

Our study stresses how the wider organizational frame of the mainstream dairy context embeds 
the farm model and the farmer’s individual frame (Figure 2). One interviewee (Results, Section 3.1.4) 
draws a link between the evolution of his vision about what he sees as “good farming practices” and 
his experience of milk delivery to a local cheese processor. Such a phenomenon, also described in 
other case studies [44] and theoretically discussed [49,50], suggests that change in farming practices 
can lead an individual to perceive differently the farming context in which he evolves and question 
the cultural lock-in he had previously integrated.  

Our findings suggest that we might foster changes in farming practices, and hence in the 
farmer’s approach regarding farming, by supporting agro-food supply chains based on a 
differentiated milk quality. Support to differentiated food chains has to take into account the need 
for dedicated services in terms of distribution of products, risk management and adequate 
representation. The interviewees note that the mainstream distribution systems are not adapted to 
their needs and hold features of an imbalance of power due to the concentration of actors present 
(results, Section 3.2.2). They call for the development of a network of wholesalers and retailers more 
dedicated to local and small-scale production. If indeed the market turns out to be an “obligatory 
passage point” as stated by Renting and Marsden [82] citing Callon [83], it will be necessary to 
organize this “passage point”. Beyond collective representation (see results, Section 3.2.2) this 
probably calls for a reflection on the appropriate networks to develop, going beyond the sole—often 
studied [72]—direct distribution networks [84,85].  

In terms of public policy, our study stresses that alternatives rely on specific farm models. 
Defining support policies guaranteeing the persistence of a diversity of farm practices may, on a long-
term basis, prove beneficial as support to a greater variety of types of rural development. 

Finally, at the individual level, which factors allowed interviewees to exercise agency in favor of 
change despite the existence of lock-ins? We identify five factors:  

1. The ability to question the shared vision about farming practices among dairy farmers; 
2. The ability to stand against reprobation from neighbors and family members; 
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3. Competences going beyond farm management solely; 
4. A familial implication in the farming-related business; 
5. The resort to a prior network of connections.  

Previous case studies also identified these factors as drivers for change [54] (factors 1, 2, 3, 5) [55] 
(factor 4). In more theoretical articles, authors also stressed the importance of knowledge as a source 
of individual power [86] and the interpersonal network around the individual as a source of 
adaptability and resilience [56].  

When we consider the education of farmers, as described by the interviewees (see results, Section 
3.1.2.), we understand that its purpose is to equip farmers with a strong technical background. This 
logic makes sense in the view of the national and European agricultural policies as they have been 
defined throughout the twentieth century [56]: gathering farmers together from a young age can 
ensure the integration of common standards and practices. Our results suggest that a modification of 
educational policy might be favorable to a greater adaptability of farmers today:  

1. In terms of content: adaptability depends on management competencies beyond the technical 
aspects of farm production or farm management. Would it not be relevant to integrate these 
elements in the educational programs? Do programs sufficiently equip dairy farmers in terms 
of capability and adaptability?  

2. In terms of organization: would an education of farmers less separated from other professions 
not allow greater openness to competences and networks that might prove useful concerning 
their adaptability to a changing environment?  

This study invites us to consider the role of agency in transition processes as a dialectic process 
at the crossover of the individual’s or network’s capabilities and structural changes in the 
organizational and cultural environment. In this regard, our study ties up with the most recent 
theoretical discussions on how to approach processes of change [39,87]. Generally [87], and in the 
agro-food sector [39], change is a constant co-evolution of top–down and bottom–up [87], and 
“diffuse and intermingling” [39] processes. 

The identification of the link between agency and structural dynamics emerged from an 
assumed methodology putting the emphasis on the study of individual trajectories. The study 
revealed a web of context-linked features whose significance goes beyond the contingencies of 
individual trajectories. Indeed, the trajectories taken as a phenomenological lens [75] not only 
disclosed characteristics of the mainstream dairy context in line with previous studies on the agro-
food sector [24,28,44,51,54–56,81], but they also revealed the grip of the context on individual 
trajectories. The combined comprehension of the web of convergent and interconnected lock-ins and 
of the way actors managed to overcome lock-ins holds a significance that goes beyond the particular 
trajectories of actors. This research calls for a further and broader inquiry on the contextual 
embeddedness of the identity and strategic choices of farmers.  

5. Conclusions 

The analysis of alternative pathways of milk processing revealed convergent and interconnected 
lock-ins originating from the mainstream dairy context. Our study stresses the strength of lock-ins 
on the agency of actors. The interconnectedness of lock-in goes from the organizational frame of the 
socio-technical regime to the capabilities and identities of actors. Our study stresses that the 
organizational frame of the agro-food regime influences farm practices and that local processors may 
support another evolution of farming models. Pathways of transition might be favored by acting on 
the organizational lock-in present, at the level of the education of farmers and in the organization of 
the distribution pathways.  

Our approach mobilizes a combination of evolutionary approaches on transition and 
considerations on individual pathways of change. The Multi-Level Perspective states that alternatives 
develop through the emergence of protective spaces called niches [17]. Rather than a niche 
configuration, our study revealed the embeddedness of alternatives into the environment in which 
they emerged. The embeddedness affects how individuals perceive their environment and has 
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consequences on the opportunities that actors may seize and on which personal resources they may 
mobilize. Rather than endorsing a deterministic approach about agency, our study stresses that 
individual empowerment is a matter of connections, experience, and education, and that drivers for 
transition lie at the crossover of actors’ empowerment and systemic change. 

Author Contributions: Conceptualization, V.D.H. and P.V.B.; Methodology: V.D.H. and P.V.B.; Formal analysis, 
investigation and resources: V.D.H.; Writing: V.D.H., K.M. and P.V.B.; Supervision: K.M. and P.V.B.  

Funding: This research was conducted with the financial support of the Université catholique de Louvain and 
of the Fonds de la Recherche Scientifique—FNRS—Fonds pour la Formation à la Recherche dans l’Industrie et 
dans l’Agriculture-FRIA. 

Acknowledgments: The authors are grateful to Thérésa Lebacq (Université Libre de Bruxelles) for co-
supervising the project design and Kevin Morel (Earth and Life Institute—Agronomy, Université catholique de 
Louvain, Belgium) for helpful comments on earlier versions of this paper. However, the analysis and comments 
remain our responsibility solely.  

Conflicts of Interest: The authors declare no conflict of interest.  

References 

1. Jongeneel, R.; van Berkum, S.; de Bont, C.; van Bruchem, C.; Helming, J.; Jager, J. European Dairy Policy in 
the Years to Come. In Quota Abolition and Competitiveness; Wageningen UR—LEI: The Hague, The 
Netherlands, 2010. 

2. Lynch, É. Détruire pour exister : Les grèves du lait en france (1964, 1972 et 2009). Politix 2013, 103, 99.  
3. Repplinger, M. Tous Producteurs De Lait. Stratégies médiatiques de l’apli et concurrence syndicale. Études 

Rurales. 2016, 198, 115–132.  
4. Druez, N.; Padoan, B. La crise n’est pas terminée. Le Soir, Rossel, 5/01/2010. Available online: 

https://www.lesoir.be/art/%252Fm%252F-la-crise-n-8217-est-pas-terminee-_t-20100105-00RNCN.html 
(accessed on 22 July 2019). 

5. Europaforum.lu. La Crise du Lait. Available online: http://www.europaforum.public.lu/fr/dossiers-
thematiques/2009/crise-lait/index.html (accessed on 22 July 2019). 

6. European Commission, DG Agriculture & Rural Development (ed). EU Farm Economics Overview Based on 
FADN Data 2011. Available online: http://ec.europa.eu/agriculture/rica/pdf/ 
EU_FEO_FADN_2011_web.pdf (accessed on 20 July 2019) 

7. European Commission, DG Agriculture & Rural Development (ed) EU Dairy Farms Report Based on 2013 
FADN. 2015. Available online: https://ec.europa.eu/agriculture/sites/agriculture/files/market-
observatory/milk/pdf/dairy-report-2015_en.pdf (accessed on 20 July 2019).  

8. European Milk Board (ed). Co-operatives. Between Myth and Reality, What Dairy Co-Operatives Can Do to 
Strenghen the Milk Producers’ Position in the Market and What They Cannot Do; 2012. Available online: 
http://www.europeanmilkboard.org/fileadmin/Dokumente/Positions_EMB/12-
02_Positions/Cooperatives.pdf (accessed on 13 November 2017).  

9. Confédération belge de l’Industrie Laitière (ed) Rapport annuel 2015. Available online: https://www.bcz-
cbl.be/media/216827/jaarverslag_2015_fr.pdf (accessed on 10 August 2019).  

10. Fabry, L. Economie de la Production laitière Wallonne; Evolutions et Caractéristiques; CRA-W & GxABT: 
Gembloux, Belgium, 2009. 

11. Direction Générale de l'Agriculture, des Ressources naturelles et de l'Environnement (ed), Evolution de 
L’économie Agricole et Horticole de la Wallonie 2011–2012; SPW Editions, Namur, 2012. Available online: 
https://agriculture.wallonie.be/documents/20182/21858/rapport2011.pdf/5a54684b-240c-479a-aa0e-
b4bcbbc6abb (accessed on 10 August 2019) 

12. Diversiferm, Données des producteurs laitiers suivis par Diversiferm au 31/12/2014. Available online: 
http://diversiferm.be/ (accessed on 10 August 2019). 

13. APAQ-W Fromageries de Wallonie. Available online: http://www.apaqw.be/Les-bonnes-
adresses/Fromageries-de-Wallonie.aspx (accessed on 10 May 2014). 

14. Lamine, C.; Renting, H.; Rossi, A.; Wiskerke, J.S.C.; Brunori, G. Agri-Food Systems and Territorial 
Development: Innovations, New Dynamics and Changing Governance Mechanisms. In Farming Systems 



Sustainability 2019, 11, 4405 16 of 18 

Research into the 21st Century: The New Dynamic; Springer Science + Business Media: Dordrecht, the 
Netherlands, 2012; pp. 229–256. 

15. Goodman, M.K.; Maye, D.; Holloway, L. Ethical Foodscapes?: Premises, Promises, and Possibilities. Environ. 
Plan. A Econ. Space 2010, 42, 1782–1796. 

16. Horlings, L.; Marsden, T. Towards the real green revolution? Exploring the conceptual dimensions of a 
new ecological modernisation of agriculture that could ‘feed the world’. Glob. Environ. Chang. 2011, 21, 441–
452. 

17. Geels, F.W. From sectoral systems of innovation to socio-technical systems. Res. Policy 2004, 33, 897–920. 
18. Lachman, D.A. A survey and review of approaches to study transitions. Energy Policy 2013, 58, 269–276. 
19. Maréchal, K. The Economics of Climate Change and the Change of Climate in Economics; Routledge: New York, 

NY, USA, 2012; ISBN 978-0-415-69375-2. 
20. Unruh, G.C. Understanding carbon lock-in. Energy Policy 2000, 28, 817–830. 
21. Cowan, R.; Gunby, P. Sprayed to Death: Path Dependence, Lock-in and Pest Control Strategies. Econ. J. 

1996, 106, 521–542. 
22. Vanloqueren, G.; Baret, P.V. Why are ecological, low-input, multi-resistant wheat cultivars slow to develop 

commercially? A Belgian agricultural ‘lock-in’ case study. Ecol. Econ. 2008, 66, 436–446. 
23. Kuokkanen, A.; Mikkilä, M.; Kuisma, M.; Kahiluoto, H.; Linnanen, L. The need for policy to address the 

food system lock-in: A case study of the Finnish context. J. Clean. Prod. 2017, 140, 933–944. 
24. Casabianca, F.; De Greef, K. The Dutch Pork Chain: A Commodity System Resisting Threats from the 

Market and Society. Outlook Agric. 2009, 38, 167–174. 
25. Stassart, P.M.; Jamar, D. Agriculture Biologique et Verrouillage des Systèmes de connaissances. 

Conventionalisation des Filières Agroalimentaires Bio. Innov. Agron. 2009, 4, 313–328. 
26. Stassart, P.; Jamar, D. Dossier Le naturel et la qualité Équiper des filières durables ? L’élevage bio en 

Belgique. Nat. Sci. Sociétés 2005, 13, 413–420. 
27. Meynard, J.M.; Messéan, A.; Charlier, A.; Charrier, F.; Fares, M.; Le Bail, M.; Magrini, M.B.; Savini, I. Freins 

et leviers à la diversification des cultures : Étude au niveau des exploitations agricoles et des filières. OCL 
2013, 20, D403. 

28. Fares, M.; Magrini, M.-B.; Triboulet, P. Agroecological transition, innovation and lock-in effects: The impact 
of the organizational design of supply chains. Cah. Agric. 2012, 21, 34–45. 

29. Vanloqueren, G.; Baret, P.V. How agricultural research systems shape a technological regime that develops 
genetic engineering but locks out agroecological innovations. Res. Policy 2009, 38, 971–983. 

30. Darnhofer, I.; Gibbon, D.; Dedieu, B. Farming Systems Research: An Approach to Inquiry. In Farming 
Systems Research into the 21st Century: The New Dynamic; Springer Nature: Dordrecht, The Netherlands, 2012; 
pp. 3–31. 

31. Mulder, K.F. Strategic competences for concrete action towards sustainability: An oxymoron? Engineering 
education for a sustainable future. Renew. Sustain. Energy Rev. 2017, 68, 1106–1111. 

32. Geels, F.W.; Schot, J. Typology of sociotechnical transition pathways. Res. Policy 2007, 36, 399–417. 
33. Geels, F.W. Ontologies, socio-technical transitions (to sustainability), and the multi-level perspective. Res. 

Policy 2010, 39, 495–510. 
34. Geels, F.W.; Kemp, R. Dynamics in socio-technical systems: Typology of change processes and contrasting 

case studies. Technol. Soc. 2007, 29, 441–455. 
35. Sutherland, L.A.; Burton, R.J.; Ingram, J.; Blackstock, K.; Slee, B.; Gotts, N. Triggering change: Towards a 

conceptualisation of major change processes in farm decision-making. J. Environ. Manag. 2012, 104, 142–
151. 

36. Pesch, U. Tracing discursive space: Agency and change in sustainability transitions. Technol. Forecast. Soc. 
Chang. 2015, 90, 379–388. 

37. De Haan, J.; Rotmans, J. Patterns in transitions: Understanding complex chains of change. Technol. Forecast. 
Soc. Chang. 2011, 78, 90–102. 

38. Marsden, T. From post-productionism to reflexive governance: Contested transitions in securing more 
sustainable food futures. J. Rural. Stud. 2013, 29, 123–134. 

39. Darnhofer, I.; Sutherland, L.A.; Pinto-Correia, T. Conceptual Insights Derived from Case Studies on 
“Emerging Transitions” in Farming. In Transition Pathways towards Sustainability in Agriculture: Case Studies 
from Europe; Sutherland, L.A., Darnhofer, I., Wilson, G.A., Zagata, L., Eds.; CABI: Wallingford, UK, 2015; 
pp. 189–203, ISBN 978-1-78064-219-2. 



Sustainability 2019, 11, 4405 17 of 18 

40. Brédart, D.; Stassart, P.M. When farmers learn through dialog with their practices: A proposal for a theory 
of action for agricultural trajectories. J. Rural. Stud. 2017, 53, 1–13. 

41. Burton, R.J. Reconceptualising the ‘behavioural approach’ in agricultural studies: A socio-psychological 
perspective. J. Rural. Stud. 2004, 20, 359–371. 

42. Burton, R.J.F. Seeing through the ‘good farmer’s’ eyes: Towards developing an understanding of the social 
symbolic value of ‘productivist’behaviour. Sociol. Rural. 2004, 44, 195–215. 

43. Burton, R.J.; Paragahawewa, U.H. Creating culturally sustainable agri-environmental schemes. J. Rural. 
Stud. 2011, 27, 95–104. 

44. Sutherland, L.A.; Darnhofer, I. Of organic farmers and ‘good farmers’: Changing habitus in rural England. 
J. Rural. Stud. 2012, 28, 232–240. 

45. Wahlhütter, S.; Vogl, C.R.; Eberhart, H. Soil as a key criteria in the construction of farmers’ identities: The 
example of farming in the Austrian province of Burgenland. Geoderma 2016, 269, 39–53. 

46. Kern, F. Engaging with the politics, agency and structures in the technological innovation systems 
approach. Environ. Innov. Soc. Transit. 2015, 16, 67–69. 

47. Geels, F.W.; Kern, F.; Fuchs, G.; Hinderer, N.; Kungl, G.; Mylan, J.; Neukirch, M.; Wassermann, S. The 
enactment of socio-technical transition pathways: A reformulated typology and a comparative multi-level 
analysis of the German and UK low-carbon electricity transitions (1990–2014). Res. Policy 2016, 45, 896–913. 

48. Fischer, L.B.; Newig, J. Importance of Actors and Agency in Sustainability Transitions: A Systematic 
Exploration of the Literature. Sustainability 2016, 8, 476. 

49. Burton, R.J.; Wilson, G.A. Injecting social psychology theory into conceptualisations of agricultural agency: 
Towards a post-productivist farmer self-identity? J. Rural. Stud. 2006, 22, 95–115. 

50. Rauschmayer, F.; Bauler, T.; Schäpke, N. Towards a thick understanding of sustainability transitions—
Linking transition management, capabilities and social practices. Ecol. Econ. 2015, 109, 211–221. 

51. Morgan, S.L.; Marsden, T.; Miele, M.; Morley, A. Agricultural multifunctionality and farmers’ 
entrepreneurial skills: A study of Tuscan and Welsh farmers. J. Rural. Stud. 2010, 26, 116–129. 

52. Crozier, M.; Friedberg, E. L’acteur et le Système; Éditions du Seuil: Paris, France, 1977. 
53. Marsden, T.; Franklin, A.; Newton, J.; Middleton, J. Sustainability in practice: Situated learning and 

knowledge for the evolving eco-economy. Town Plan. Rev. 2010, 81, 541–562. 
54. Mc Fadden, T.; Gorman, M. Exploring the concept of farm household innovation capacity in relation to 

farm diversification in policy context. J. Rural. Stud. 2016, 46, 60–70. 
55. Andrade, S.B. Transition and Adaptation: An Analysis of Adaption Strategies Amongst Danish Farm 

Families from 1980–2008. Sociol. Rural. 2015, 56, 371–390. 
56. Milestad, R.; Dedieu, B.; Darnhofer, I.; Bellon, S. Farms and farmers facing change: The adaptive approach. 

In Farming Systems Research into the 21st Century: The New Dynamic; Springer Science and Business Media 
LLC: Berlin/Heidelberg, Germany, 2012; pp. 365–385. 

57. Avelino, F.; Wittmayer, J.M. Shifting Power Relations in Sustainability Transitions: A Multi-actor 
Perspective. J. Environ. Policy Plan. 2016, 18, 628–649. 

58. Grin, J.; Rotmans, J.; Schot, J.W. Transitions to Sustainable Development: New Directions in the Study of Long 
Term Transformative Change; Routledge Studies in Sustainability Transitions; Routledge: New York, NY, USA, 
2010; ISBN 978-0-415-87675-9. 

59. Giddens, A. The Constitution of Society: An Outline of the Theory of Structuration; Polity; Cambridge, UK, 1984. 
60. Van Der Ploeg, J.D. The Virtual Farmer: Past, Present, and Future of the Dutch Peasantry; European Perspectives 

on Rural Development; Royal van Gorcum: Assen, The Netherlands, 2003; ISBN 978-90-232-3892-8. 
61. Britt, J.; Cushman, R.; Dechow, C.; Dobson, H.; Humblot, P.; Hutjens, M.; Jones, G.; Ruegg, P.; Sheldon, I.; 

Stevenson, J. Invited review: Learning from the future—A vision for dairy farms and cows in 2067. J. Dairy 
Sci. 2018, 101, 3722–3741. 

62. Chen, W.; Holden, N.M. Tiered life cycle sustainability assessment applied to a grazing dairy farm. J. Clean. 
Prod. 2018, 172, 1169–1179. 

63. Bijttebier, J.; Hamerlinck, J.; Moakes, S.; Scollan, N.; Van Meensel, J.; Lauwers, L. Low-input dairy farming 
in Europe: Exploring a context-specific notion. Agric. Syst. 2017, 156, 43–51. 

64. Llanos, E.; Astigarraga, L.; Picasso, V. Energy and economic efficiency in grazing dairy systems under 
alternative intensification strategies. Eur. J. Agron. 2018, 92, 133–140. 

65. Villarreal Herrera, G., Sustaining Dairy. PhD dissertation, Wageningen University, 2017. Available online: 
http://edepot.wur.nl/410882 (accessed on 10 August 2019). 



Sustainability 2019, 11, 4405 18 of 18 

66. Evrard, D.; Laforest, V.; Villot, J.; Gaucher, R. Best Available Techniques as a Sustainability Tool in 
Manufacturing: Case Study in the Dairy Sector. Procedia CIRP 2016, 48, 520–525. 

67. Hoes, A.-C.; Beers, P.J.; Van Mierlo, B. Communicating tensions among incumbents about system 
innovation in the Dutch dairy sector. Environ. Innov. Soc. Transit. 2016, 21, 113–122. 

68. Ragkos, A.; Theodoridis, A.; Fachouridis, A.; Batzios, C. Dairy Farmers’ Strategies against the Crisis and 
the Economic Performance of Farms. Procedia Econ. Financ. 2015, 33, 518–527. 

69. Hansson, H.; Ferguson, R. Factors influencing the strategic decision to further develop dairy production—
A study of farmers in central Sweden. Livest. Sci. 2011, 135, 110–123. 

70. Barnes, A.; Sutherland, L.A.; Toma, L.; Matthews, K.; Thomson, S. The effect of the Common Agricultural 
Policy reforms on intentions towards food production: Evidence from livestock farmers. Land Use Policy 
2016, 50, 548–558. 

71. Maes, D.; Van Passel, S. An agent-based model of farmer behaviour to explain the limited adaptability of 
Flemish agriculture. Environ. Innov. Soc. Transit. 2017, 22, 63–77. 

72. Deverre, C.; Lamine, C. Les systèmes agroalimentaires alternatifs. Une revue de travaux anglophones en 
sciences sociales. Économie Rural. 2010, 57–73. 

73. Gaspar, P.; Escribano, M.; Mesias, F.J. A qualitative approach to study social perceptions and public policies 
in dehesa agroforestry systems. Land Use Policy 2016, 58, 427–436. 

74. Hoek, A.; Pearson, D.; James, S.; Lawrence, M.; Friel, S. Shrinking the food-print: A qualitative study into 
consumer perceptions, experiences and attitudes towards healthy and environmentally friendly food 
behaviours. Appetite 2017, 108, 117–131. 

75. Kaivo-oja, J. Towards better participatory processes in technology foresight: How to link participatory 
foresight research to the methodological machinery of qualitative research and phenomenology? Futures 
2016, 84, 94–106. 

76. Tran, V.T.; Porcher, R.; Tran, V.C.; Ravaud, P. Predicting data saturation in qualitative surveys with 
mathematical models from ecological research. J. Clin. Epidemiol. 2016, 82, 71–78. 

77. Corbin, J.; Strauss, A. Basics of Qualitative Research. Techniques and Procedures for Developing Grounded Theory; 
SAGE: Thousand Oaks, CA, USA; 2015. 

78. APAQ-W (ed), Le grand Guide des fromageries de Wallonie 2013. Available online: 
http://www.apaqw.be/Apaqw/media/PDF/catalogues/Le-grand-guide-des-fromages-de-
Wallonie16.pdf?ext=.pdf (accessed on 10 August 2019).  

79. Huang, R. RQDA: R-based Qualitative Data Analysis. R package version 0.2-8 2016. Available online:  
http://rqda.r-forge.r-project.org (accessed on 14 December 2017).  

80. Juliá-Igual, J.F.; Meliá-Martí, E.; García-Martinez, G. Strategies developed by leading EU agrifood 
cooperatives in their growth models. Serv. Bus. 2012, 6, 27–46. 

81. Murdoch, J.; Marsden, T.; Banks, J. Quality, Nature, and Embeddedness: Some Theoretical Considerations 
in the Context of the Food Sector. Econ. Geogr. 2000, 76, 107–125. 

82. Renting, H.; Marsden, T.K.; Banks, J. Understanding Alternative Food Networks: Exploring the Role of 
Short Food Supply Chains in Rural Development. Environ. Plan. A Econ. Space 2003, 35, 393–411. 

83. Callon, M. Some Elements of a Sociology of Translation: Domestication of the Scallops and the Fishermen 
of St Brieuc Bay. Sociol. Rev. 1984, 32, 196–233. 

84. Born, B.; Purcell, M. Avoiding the Local Trap: Scale and Food Systems in Planning Research. J. Plan. Educ. 
Res. 2006, 26, 195–207. 

85. Kremen, C.; Iles, A.; Bacon, C. Diversified Farming Systems: An Agroecological, Systems-based Alternative 
to Modern Industrial Agriculture. Ecol. Soc. 2012, 17, 19. 

86. Avelino, F.; Rotmans, J. A dynamic conceptualization of power for sustainability research. J. Clean. Prod. 
2011, 19, 796–804. 

87. Gallo-Cruz, S. The insufficient imagery of top-down, bottom-up in global movements analysis. Soc. Mov. 
Stud. 2017, 16, 153–168. 

 

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access 
article distributed under the terms and conditions of the Creative Commons Attribution 
(CC BY) license (http://creativecommons.org/licenses/by/4.0/). 

 




